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INTRODUCTION 

This que s t i on-a nd-answer rep ort prov i de s  a n swe rs i n  nontec h ni c a l  l a ng uage  to  
fre que n t l y  a s ked q uest i o n s  about the  stat u s  of c l e a nup acti v i tie s at Thre e  
Mi l e  I s land ,  U n i t  2. T h e  a n swe rs  update in fo rmatio n  fi rst p repa red in 1981, 
short l y  a fter the c leanup  got  under way . S ince  t h e n ,  a v ar i ety o f  i mportant  
deve l opme n t s  i n  the  c l ea n up h a s  occ urred ,  ma ki n g  a n update  de s i rab l e at t h i s 
t i me . The i n format i on in the  report sho u l d  be read i n  con junct i o n  wi th  
"An swe rs to Fre q u e n t l y  asked Que st i on s  Abo ut Updated Est i mates of  Occupationa l 
Expo s ure at  Three Mi l e  I sl a nd , U n i t  2" ( NUREG 1060 ) , a deta i l ed disc ussi o n ,  
a lso in nontec h n ica l l a na g uage , o f  i n c reased occ upat i ona l  expo s ure e s t i mate s 
for the  cle a n up and the i r  possib l e hea l th e ffects  on wo rke r s .  

Both these publication s were prepared by t h e  sta ff of  t h e  Three  Mile I s l a n d  
Prog ram Offi ce  a s p a r t  o f  NRC 1 s  c o nt i n u i ng re spon sibil ity to kee p  t h e  pub l ic 
in formed about  the  stat u s  o f  and plans for  the  cl e a n up. The  v i ews expre s sed  
a re those o f  the  N RC staff . 

Copie s  9f both reports  are ava i la b l e at  N RC1s Three Mi le Isla n d  Program 
Off i ce , 100 Brown Stree t, M i dd l etown, Pennsylvani a, t� l ephone  ( 717 ) '948-1 150 , 
or by call ing the  NRC s i te o f f i ce at Three Mi l e  Island , telephone (717) 
948-1120 . 

Cop i e s  a re a lso  ava i l ab l e at  TMI -2 Adv i sory P a n e l  meet i n g s  in Harrisburg . 
The se meetin g s  usua l l y take p l ace  from 7 p .m. to 1 0  p . m . on the second Thursday 
o f  every month . N RC not i f i e s  the l oc a l  news med i a  o f  the t i me and  locatio n  o f  
e a c h  meetin g .  

Dr. Be rnard J. S nyde r 
Prog ram Director 

Th ree Mil e I s l and  Pro g ram Offi ce  
U.S. N u c l ear  Reg u l atory Commission  
Wa sh ington , D . C. 20555 
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I. PURPOSE, SCOPE AND COMMUNITY INVOLVEMENT IN THE CLEANUP 

Q .1 . Ha s the ma jo r  rea s o n  for proc eed i n g  wi th  the c l e a n u p  changed? 

A. No. The goa l for  the pro ject  rema in s  the  same -- to remov e  fue l from 
t.he damaged reacto r and to clean the a uxi lfa ry a nd reactor  b u il d i n g s  
to e n s u re t h e  lon g -term p rotect i o n o f  p u b l i c  hea l th  a n d  safety , a s  
we l l a s  t o  prevent  the T h ree  Mi le I sl a nd  si te from bec om i ng a l on g 
term or  pe rman e n t  wa ste storage fac i l i ty. 

Q . 2 .  What maj o r  c l e a n u p  ta s ks have been  accompl i s hed to  date?  

A. A s  of  Ma rch 1984 , wo rkers have  --

• Decontam i n ated water g e n e rated by the acc i d e n t  i n  the  reactor  
bu i ld i n g  ba seme n t  ( comp l eted May 1982 ) and  i n  the  a u x i l i a ry 
b u i l d i n g  ( comp l eted Ma rc h 198 1 ) 

• Sh i pped a l mo s t  a l l the h i ghe st  lev e l  rad i oact i ve  wa ste s o f f s i te, 
except for  damaged  fue l from the  c o re 

• Pu rged krypto n from a i r  i n  the  reacto r b u i l d i n g th ro u g h  c o n tro l l ed 
re l ea s e s  i n  Ju n e  a nd  Ju l y  1 980 

• Located and mea s u red rad i a t i o n  a rea s a n d  c o n tami n at i o n  w i th i n t h e  
reactor  and aux i l i a ry bu i ld i n g s  

• Pa rt i a l ly c l e a n ed contam i n ated s u rfaces a n d  e q u i pme n t  i n  the  
reactor  a n d  a uxi l i ary b u i l d i n g s  

• In spected , re f u rb i s hed , te sted , a n d  qua l i f i ed the  reacto r bu i l d i ng  
ove rhead ( po l a r ) c r a n e  

• Assessed damage to the reactor vesse l core by remote TV i n sp ec t i o n 
a nd  by ta ki n g  sample s o f  core debr i s 

• Reduced radiatio n level s i n  key areas throughout the  reacto r 
bu i ld i n g  so  that wo rke r exp o sure s are kept a s  l ow a s  rea s o n ab l y  
a c h i evable 

• Characte r i zed the  rad i at i o n  levels u n der a n d  a ro u n d  the  reactor  
v e s s e l  h ead in preparat i o n fo r the  head  a n d  fuel removal 
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Q.3. What major cleanup act i v i t i es are c urrently under way? 

A. At p re s ent, the  fo l lowin g act i vi t i e s  are under way: 

• The p rog ram to reduce rad i oact i ve  c ontam i nat i o n  to l im i t radiatio n 
exposu re s to wo rkers 

• The shi pment o f  low level so l i d  wastes to a comme rcia l waste 
dispo sal si te  

• The deco ntam i n a t i on o f  area s w i th i n the  a u x i li a ry bu i ld i n g  

• The deta i l ed plann i ng for removi ng the  reacto r ve sse l head 
( c urre n t l y  sc hedu l ed for August 1984)  

• The d e s i gn o f  eq u i pment to  remove , package and s h i p the damaged  
c o re ( i n c l ud i ng fue l ) from  the  reactor  ve s s e l  

Q. 4. What  major c l e a n up act i v i t i e s  rema i n  to be done?  

A .  The fo l lowi n g  ta sks rema i n: 

• Removi ng the reactor  vesse l head (cu rrently sc heduled for Augu st 
1984) 

• Removi ng the  l a rge structure above the f u e l  i ns i de the reactor 
v e sse l (ca l led the  11p l enum11) 

• Remo v i rtg the reactor  fue l ,  c o re structure and debr i s  from the  
reactor v essel 

• Decontami n at i ng the reactor c oolant system 
• Sh i pp i n g  the reactor fue l o f f s i te 
• Comp l et i n g  b u i l ding decontaminat i o n  
• Comple t i ng rad i oact i ve  wa ste shi pme n ts o f fsi te 

Q.5. What i s  the schedu l e  for comp l e t i o n  of the  cleanu p?  

A. A f i rm s c hedule cannot be made a t  th i s  ti me because o f  u ncertainties 
in funding for the cl ean up, but a m i d-1989 completion date is a pos
sib i l ity. 

Q .6. What i s  the  u l t i mate goa l of the  cle anup?  

A. At the p re se n t  t i me, GPU Nucle a r  pla n s  to remove the fue l from the  
reactor  vessel and from  other locat i o n s  in  the  reactor cool ant  
system ; to clean the  pla n t  to  the poi n t  where i t  doe s not p ose a 
threat to the  p ubli c, the  workfo rce, or th� e n vironment; a nd to 
remove radioactive waste s from the site. 

2 



Q.7. Will the reac tor building be completely free of radioactivity when 
the cleanup is finished? 

A. No. GPU Nuclea r plans to decontaminate the plant to a point whe re 
the radioactivity is reduced to levels typical for normally operating 
nuclear powe r plants. 

Q.8. I s  a partial cleanup  be i ng co ns i dered? 

A. At the pre s e n t  time , GPU Nuc l ear  is n o t  c o n s i dering a pa rt i al 
clea n up , a l tho ugh NRC d i d  consi der  part i a l  clean u p  opt i o n s , as n oted 
i n  the  followi ng a nswe r. 

Q.9. What  are the  a l ter nat i ve s  to a f u l l -sca l e c l e a n u p? 

A. The f i v e  alterna t i ves  that  follow we re eva l uated i n  the  Programmatic 
En v i ronmental Impact  Statemen t  pub l i shed i n  1981: 

Q. 10 . 

1. Full cle a n u p  remove damaged fuel and  s a l vage  a nd c l ean  u sable 
e q u i pmen t 

2. Fu l l  clea n up -- remove damaged fue l a nd  eq u i pme n t  that i s  n ot  
c o n tami nated or o n l y  s l i g h t l y  c o n tami n ated 

3. Part i al cle a n u p  remove t h e  damaged  fue l from t h e  reactor 

4. Pa rt i al c l e anup do not remove  the  fue l from the reactor 

5. Do noth i n g  -- ma i n ta i n reactor safely s h u tdown 

On l y  fu l l -scale cle a n u p  alte rnat i ves a re c urrentl y be i n g 
con s i dered . 

Ha s the  public been  i n vo l ved i n  dec i s i on s  about the  c l eanup? 

A .  Ye s. The  p u b l i c  ha s  bee n i nvo l ved i n  the following way s: 

• By c ommenti n g  on the Programmatic En v i ronmenta l Impact 
Statement  for the  c l e a n up 

• By p a rt i c i pat i ng  i n  p u b l i c  meetings about c l ea n up i s s ues 
• By hav i n g  the opportunity to attend  a nd address a l l meetings of 

the  TMI-2 Advisory Panel 
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Q . 1 1. 

A. 

Q.12. 

A. 

Q.13. 

A .  

The TMI-2 Advi s o ry Pane l s e r v e s  i n  a n  advi sory capa c i ty to the  NRC 
Comm i ssione r s. It i s  made up  of  c i t i zen s and l oc a l  o ffic i al s from 
the TMI a rea  a n d  o f  sc i en t i sts  kn owl edg e ab l e in n uclear matters. 

The  publi c a l so h a s  acces s to N RC staff members at  the  NRC o f f i ce  a t  
1 00 Brown St., M i dd l etown , Pe n n sy l v a n i a--pho n e  (7 17) 948-1 1 50. 

Wi l l  oppo rtu n i t i es for  pub l i c  pa rt i c i pati o n  c o n t i n ue ?  

Yes. 

Have publ i c  comments and  c o n cerns i nf l uenced c l ea nup decis i o ns? 

Yes. D i rect pub l i c  i n vo l vement has i n f l uen ced severa l key i ssues. 
Fo r examp l e: 

• The Comm i ssio n li fted a res tr i cti o n  barr i n g  offsi te sh i pmen t  
of  waste  fi l te rs used i n  deco ntam i n ati n g  acc i dent  wate r. The 
go-a head to sh i p  these wastes off the i s l a nd  came as the re s ult 
of a d i rect request from the TMI -2 Advisory P a n el .  

• The Comm i ss i o n  put off its dec i si on for d i spo s i ti o n  of pro c e s sed 
acc i dent water unti l a wi de range of d i sp o s a l  opti o n s are 
exami ned wi th ca re. ( For  more i nformati on , see the a n swe rs to 
Que sti ons 31 thro ugh  39. ) 

· 

• The  Env i ronme ntal P rotecti o 'n Age ncy conti n u e s  to coo rd i n ate 
mo n i to r i n g  acti v i t i es a ro u n d  Three M i l e  I s l a nd. 

• The Depa rtment of Ene rgy a nd  the Commo nwe a l th of Pe n n sy l van i a  
set up a prog ram fo r d i rect p u b l i c  p a rt i c i pati o n  i n  rad i ati o n  
mo n i to r i n g  when krypton was p u rged i n  1 980. 

What i s  NRC ' s ro l e  i n  the clea nup? 

N RC has o v e ra l l  reg ulato ry responsibility for a l l  cle a n u p  act i vities. 
The age n cy's p r i mary object i v e s  are to ma i nta i n the facil i ty safe l y 
shutdown , and  to ensure that  c l ea n up ope rati o n s  a re conducted i n  a 
way that protects the safety and  hea l th of the pub l i c  and the  work
fo rce. To accompl i sh th i s  obj ect i ve, NRC: 

• oversees actua l c l e a n u p  ope ratio ns to e nsure that they comply 
w i th  a pproved acti o n s , tec h n i cal spec i ficat i o n s , a nd  N RC o rder s , 

• rev i ews c l ea nup a l te r n a t i ves fo r safety and  e nv i ronme n ta l  
i mpacts , 
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Q.14. 

A. 

Q .l5. 

A. 

Q.16. 

A. 

Q . l7. 

A. 

• reviews and makes decisions on GPU Nuclear proposals for 
cleanu p  alternatives, 

• app roves the step-by-step p roc edures that GPU Nuclear 
uses for each major cleanup operation, 

• coordinates NRC's TMI-2 cleanup ac tivities with other 
gove rnmental agenc i es as nec essa ry, and 

• informs State and loc al governments and the public on the 
status and plans for clea nup act ivi ties . 

To perform these functions, NRC organized the Three Mile Island 
Program Office (TMIPO), whose 21 full-time and two part-time staff 
membe rs are assigned at TMI and at  NRC headquarte rs. The staff has 
management a nd techn i cal expertise in key TMI-2 c l e a n u p  act i v i t i es, 
s u c h  a s  rad i ati o n  p ro tect i o n , radiolo g i c al a s s es smen t, radi oact i ve 
wa ste treatme n t , a nd n uclea r  safety. T he TMIPO s taff rece i ves s up
po rt from NRC expert s i n  othe r a re a s, s u ch a s  meteorology a nd 
hydrology. Co n tractors  a nd c o n s u l tan t s  from the Nat i o n al Laboratori e s  
p rov i de add i t i o n a l  tec h n i c al a s s i sta n c e  when the sta ff c o n s i de r s  th i s 
as s i stance  n ec e s sary. The  Th ree M i le I sland Prog ram Offi ce also 
rece i ve s  valuab l e tec h n i cal a n d  leg a l  adv i ce f rom othe r o ffi ce s  w i th i n 
NRC . 

How doe s NRC's role i n  t h e  cle a n u p  c ompa re wi t h  its role at othe r 
n u clear  powe r pla n t s? 

The overs i g ht  e ffo rt at  Three Mi le Isla nd i s  m u c h  g reater  than  a t  n o rmally 
o p e rat i n g  p l a n t s . For e xample, NRC stat i o n s  one or two full- t i me 
i n spectors  at  each  opera t i n g  n uc l e a r  p ower p l a n t  a ro u n d  the country . 

At TMI-2, NRC h a s  1 4  full-t i me people at  the s i te ,  wi th  a nother  
7 people ded i cated to TMI a c t i v i t i e s  at  NRC headq u a rte r s . 

Ha s NRC's role c ha nged a ny dur i ng the c o u rse o f  the  clean up? 

No . 

Ha s NRC rejected a ny of GPU Nucle a r's  clea nup p rocedure s? 

Yes. NRC h a s  rejected app ro xima tely 10% of the procedure s rev i ewed 
a n d  has req u i red GPU  N uc l ear  o ff i c i a l s to modi fy or further  c l a r i fy 
them before a p p roval. 

Doe s  NRC c o n s i de r  the  c o s t s  of the act i v i t i e s i t  oversee s? 

N o. NRC. eva l uate s each  propo sal o n  the  meri t s  of i ts safety and 
health con s i de rat i o n s . 
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II. DECONTAMINATING RADIOACTIVE WATER 

Q. 18. What i s  the statu s o f  the  o n e  m i l l i o n gallons of highly rad i oactive 
water sp i ll ed  i n  the reacto r and o t h e r  b u i l d i n gs d uring the a c c i de nt? 

A. A l l th i s wat e r  ha s been  p roce s sed  to remove  rad io act ive c o n tami n at i o n  
a n d  i s  be i ng sto red o n  t he i sla n d. Po rtions of this water have bee n  
a n d  wi l l  c o n t i n ue to  be used to c l e an areas in the reactor a n d  
a uxi l i a ry b u i l d i ng s. Of c o u r se , water used in the cle a n u p  become s 
recontam i n a t ed and  mu s t  be rep ro c e s sed be fore further  use . ( S e e  
the a n swe r to  Que s t i on 22 for a n  e x p l anati on o f  h ow c o n tami n ated 
water i s  p ro c e s sed. ) 

Q.1 9 .  Does a ny rad i oact i v i ty rema i n i n  the  water a f t e r  i t  ha s been  
proce s sed? 

A .  Y es. Tra c e  amo u n t s  of c esi um a n d  s tron t i um rema i n ,  but  at l e ve l s  
far  too l ow to be harmful to  a nyo n e. The water also contains low 
concentra t i o ns o f  tr i t i um ,  a radioact i ve form o f  hydrogen. 

Q.20. 

A. 

Q.21. 

A. 

(See  the a n swe r to Que st i o n s  29 a nd 30 for more information about 
trit i um.) 

Doe s  a ny water rema i n  i n  the  reac tor bu i ld i n g  ba semen t? 

Y e s. Wo rkers have l e ft a few i n c h e s  of  wate r to c over the s l udge on 
t h e  ba seme n t  f l oor . If t h e  s l udge dri ed , it co u l d  become a s o urce 
of a i rborn e  c o n tam i n atio n in the  bu i l d i ng .  

Could any of thi s water l eak to the out side of the re ac to r building? 

The c ha nce s of s u ch a l e ak a re e xtreme l y remote. The re actor building 
is made of re i nforced co ncrete sev eral feet  th i c k, the e n t i re i ns i de 
of wh i ch is l i ned wi th a 3/8-inc h�thi c k  steel l iner. (See the 
draw i ng on page 8.) 

As a prec a ut i o n , mo n i to r i n g  we l l s  have bee n drilled around the out
s i de of the  bu i ld i ng and a re peri od i ca l ly sampled to provide early 
detection of any l e ak s. Le aks wo uld be detecte d  long before any 
radioactivity reac hed the Susq u e ha nna River. To dat e , monitoring has 
detected no leaks. 
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Q.22. 

A. 

Q. 23. 

A. 

Q. 24. 

A. 

Q . 25. 

A. 

How is the c o n tam i nated wat e r  cleaned? 

The water i s  proces s ed by a n  i o n-exc h a n g e  method that u se s  a chemi c a l  
f i l ter to trap c h a rged chem i c a l  part i cles. This p r o c e s s  i s  ba sed o n  
t h e  p r i n c i p l e that ma ny c hem i ca l  compou n d s ,  whe n  put i nto water, 
brea k up i n to two part s , cal led i ons. One p art c a rr i e s  a n e g ative 
e l ectri c cha rge , the other a po s i t i ve e l e c tr i c c h arge . Fo r examp l e , 
salt (sodium c h l o r i de ) in water bre aks u p  i n to a s od i um ( po s i t i ve ) 
i o n a nd  a c h l o r i d e  ( n ega t i ve ) io n . The des i g n e r s  of f i lters can 
take advan tag e  o f this phe n o men o n  by us i n g one f i l te r  mater i al th at 
attra c t s  p o s i t i ve i o n s  and a n other that  attracts  negati ve i o n s .  
Pa s s i n g  sa1t water thro ugh s uc h f i l te r s  wo u l d remove  the  sa l t from 
the  wa ter . 

S i m i l a r l y, rad i oac t i ve mater i a l s i n  wate r that  c a r ry el ectr i c 
cha rges c a n  be removed from the  water by f i lter i ng  i t  throug h  s uc h  
f i Tters , c ommo n l y  c al l ed i o n -excha n ge res i n  fil ter s. ( A  home water 
so ftner i s  an i on-exchange  res i n  sy s tem.) 

As  the  water moves through  the  f i l ter (o r res i n )  i t  l eave s the 
c h a rged part i c l es beh i nd , and beca u se the se c ha rged part i c l es are 
the s o u rce of radiat i o n , the rad i oact i v i ty,  or a good p art of i t, i s  
a l so left be h i nd. The mo re re s i n f i l te r s  the water  run s t h roug h , 
t he fewe r c harged part i c l es (o r rad i oac t i ve pa rt i c l es )  rema i n i n  the 
fi n a l  v o l ume of  proce s s ed wat e r. The re s i n s  bec ome more and more 
rad i oac t i ve a s  they p i ck up mo re part i c l e s , and ev e n t ua l l y  are s p e nt  
a nd  m u s t  be  rep l ac ed. 

What becomes  of these c o n tam i na ted f i l ters? 

A l l are s h i pped o f f  Three M i l e  Is l a n d , s ome to a c omme rc i a l wa s te 
repo s i tory in Ri ch l and , Wa s h i n g t o n , a nd  some to De partmen t of En e rgy 
fac i l i ti es  for  resea rc h a n a l y s i s .  

Ha s a ny of  t h i s proces sed acc i d e n t-wate r been  rel ea sed to the  
Susq ueha n n a  R i ver? 

No . 

How i s  the wa te r be i ng sto red at  Th ree Mile I s l a nd? 

The water  i s  be i n g sto red i n  a n umber  o f  ta n ks i n  the  p l a n t  a nd  i n  
two new 5 0 0 , 000-ga l l o n tan ks  b u i l t  e s pec i a l l y  for  sto r i ng  p roce s sed 
water from the  acc i de n t . 
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Q.26. 

A. 

Q.27. 

A. 

Q.28. 

A. 

Q.29. 

A. 

How much more wate r can be stored in the tank s  currently ava i lable? 

Available storage capacity , in gall ons, is a s  follows: 

2 Processed wate r storage tanks  -

1 Borated water sto rage tank 
3 Reactor c o o l a n t  b l eed ta nks 
1 Condensat� ta nk � 

2 Spent fuel poo l s 
'2 Chemica l c l ean i ng tanks 

1,000,000 
460,000 
232,000 
250,000' 
690,000 
219,000 

2,851,000 gal l on s  of capac i ty 

At the pres ent time, the a v a i l able s torage reserve totals 
approx i matel y 750,000 ga l lon s . 

How would anyone know whether this water was l eaking from sto rage 
tanks or from pi pes leading to the tanks? 

All tanks a nd p i pe s  a re v i s ua l ly i n spected ro u t i nel y. Ta n k  capacity 
is also measured on gauges that �re checked ro ut i n e l y. In addit i on� 
whe n  water i s  trans ferred, vol umes before and after the transfer are 
checked for possible spillage. Finally , monitori n g  wells drilled 
around TMI for detec ting leaks are c hecked rou ti n e l y . 

What would happen if s torage capac i ty wa s rea c hed? 

This won•t happen bec ause of the add i t i o n al sto ra g e  c apa c i tY noted 
i n  the answer to Ques tion 26. Moreover, not only has there been no 
increas e in the amount of acc ident water, but some of the accident 
water fs c ontinually' recyc led for use in the c lea nup . As a re-sult, 
s torag e  capa c i ty is a bundant. 

How long can the water be s tored at Three Mi le Is land? 

The water will be stored onsite until a f ina l  dis position option for 
th i s water is c hos en. The radiation from tri t i um ,  the princ ipal 
s ource of c o n ta m i nat i o n i n  t h e  water. does not penetrate tank walls , 
s o  oris ite storage does not pos e a health threat either to workers or 
the public . 
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Q . 30 .  

A. 

Q. 3 1. 

A .  

Q . 32 .  

A. 

Can unf i l terab l e sources o f  radi oac t i v i ty be removed from the water? 

The  pri n c i pal source of contaminat i o n, tri tium, c a n not  be removed 
from water by conve n t i onal method s , e i ther physica l ly (through filters 
that  trap part i c l es), or chemi cally (thro ugh  the i o n-excha n g e  process 
e xp l a i ned i n  Question 22). 

Tr i ti um i s  a rad i oac t i ve form of hydrogen , which i s  why it so easi ly 
comb i ne s  wi th oxygen to form water. In water, tri tium i s  practically 
i nd i st i n g u i shabl e from reg u l ar hydrogen . The physi cal and  chemi cal 
techn i ques used to  remove other rad i oact i ve mater i als cannot distin
g u i sh between a tri t i um and a non-triti um water molecul e. 

Tritium has a ha l f-l i fe of app rox i ma te l y  12 years , which means that 
o ne-hal f the  ori g i n a l  amo u n t  unde rgoes conti nuous rad i oact i ve decay 
to a nonrad i oact i ve form o f  hydroge n  i n  1 2  years. Reduc i ng u nd i luted 
tri t i um con c entra t i on s  by radi oactive decay to lev e l s  pre scri bed by 
EPA dri nki n g  wate r reg u l at i o n s wo u l d  requ i re that the water be stored 
for over  150 yea r s . 

What wi l l  happen  to th i s water  eventu ally? 

Whe n GPU Nucle a r  s ubm i ts a proposal for  f i na l  d i s po s i ti o n  o f  this 
water , the N RC staff wi ll eval uate i t  for health and safety considera
ti on s. The n the  NRC Comm i ssi o n e rs w i ll make t he i r  dec i s i on o n  di s
posi t i on of the acc i dent water. 

What a re the p o s s i b l e opt i o ns? 

The NRC staff h a s  ten tat i v e l y i de n t i f i ed the fo l l ow i ng a l ternat i ves� 
Most can be accompli shed by more than  o n e  method. 

• Re use at operati n g  p l an ts 
• Long-term storage at Three Mi l e  Island  
• Treatme n t  to remove trit i um at  Three M i le Isl and 
• Contro l l ed a nd  mon i tored disc harg e to the  Susqueha n n a  Ri ver 
• Ocean  disposa l 
• Forced evaporat i o n  
• Pond evaporati o n 
• Deep land d i spo sal 
• Near-surface l a n d  dispo sal 
• H i gh alt i tude dispo sal i n  the  atmo s p h e re 

The decis i on about f i nal  disposit i o n i s  at least several years away. 
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Q.33. 

A. 

Q.34. 

A. 

Q.35 . 

A. 

Q.36 

A. 

Q. 37 . 

A. 

Are p re se n t  re s tric t i o n s  o n  re l eas i n g  t h i s water  to the Susque han n a  
Ri ver go i ng to expire? 

No , not  w i tho u t a dec i si o n from the N RC Comm i s sio n e rs . The TMI-2 
license p ro h i bit s  any de l i be rate dispo s i t i o n  o f  t h i s water a n d  the 
Comm i s sio n e rs , i n  a Statement o f Ap ril 29 , 1981,  i ndicate that they, 
rathe r  tha n the NRC s taff , wil l ma ke the dec i s i o n abo ut d i spo sit i on 
of  the  water. 

If th i s  wate r were re l ea sed to the  S u s q u e ha n n a  Rive r, wou l d  drinki n g 
water  ta ken from the  rive r  be  h a rmfu l ?  

No . Eve n  i f  re l ea s e s  o f  p roce s s ed wa ter a re pe rm i tted , the  water  
wou l d  be d i l uted a nd  re l eased a t  a c a r e fu l l y  co ntro l l ed rate s o  that  
levels of rad i o act i v i ty i n  the  r i v e r  water  wo uld be below 'th o s e  
pe rm i tted by EPA f o r  d r i n k i n g  wate r . 

How will the Comm i s s i on f i n a l l y  dec i de o n  a dis po s i t i o n opt i o n ?  

Fi r st, GPU Nucl e a r  wi l l  pro p o se  to  NRC i t s a l tern a t i ve  f o r  d i s p o s i t i o n  
of t h e  rema i n i n g proce ssed wa te r . T h e  N RC tech n i ca l  staff  w i l l  review 
GPU Nucl e a r•s  a l ternat i ve a n d  othe r alternatives fo r the i r hea l th ,  
s a fe ty, a nd  e n viro nme n t a l  i mpacts. The NRC staff  w i l l  a s k  for com
me n t s  from the  p u b l i c ,  i n tere sted g ro u p s ,  a nd  l ocal , State, a nd  o t h e r  
Fede ra l o f f i c i als . Afte r ca re fu l l y  c o n s i de r i n g  thi s body o f  i n forma
t i o n , the staff  w i l l  ma ke a recommendat i o n to the Comm i s s i o n , a nd the  
Comm i s s i o n  w i l l  e i the r. a p p rove or  n ot  a p p rove GPU1s proposa l .  

Doe s  the  S u s q ueha nna Ri ver  c o n t i nue to be s afe fo r rec reat i ona l  
a c t i v i t i es ,  l i ke boat i n g , f i shi ng , swi mm i n g , and use  of  i s l a nd 
cottage s ,  d ur i n g  the c l e a nup? 

Ye s. 

I s  wat�r from t h e  Su s q u e hann a rout i n e l y  mo n i tored fo r rad i oact i v i ty? 

Ye s .  In add i t i o n  to water mo n i to r i ng do n e  by GPU Nuc l ear, the Env i ro n
me n tal  Protect i o n  Agency and the  Pennsylvania Departme nt  of  En v i ro n
menta l Re s o u rces jo i n tly mon i tor wate r at  C i ty Is l a nd  n ear  Ha rr i sburg , 
at  the  Lanca ster  Water  Wo r k s, a n d  at  two l oca t i o n s  o n  TMI. The EPA 
a l so  mo n i to rs  s ample s from f i ve we l l s  l oca ted o n  the  ea st  and  we s t  
sho res o f  the  S u squehann a across from Three M i l e  Isl a nd . 
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Q. 38. 

A. 

Q.39. 

A. 

Have  above-norma l leve l s  ever been recorded? 

No . Al l re l eases of water from Three M i l e  Is l an d, Unit l have  been 
well w i t h i n the  gu i de l in es i n  both NRC and  Env i ronme n ta l  Prote ct i on 
Age n cy regul ations for rad i oact i ve mater i a l s. It shoul d be n o ted 
that water g e n erated by the acc i dent  has not bee n  released. 

What k i nd of water con t i nues to be released to the r i ver? 

Industr i al wa ste wate r of the  kind g e n e rated by a ny i ndustr i al faci l 
i ty of s i m i l a r s i ze and comp l e x i ty. The  wate r come s from l a u ndry and  
shower faci l i ti es, from ra i n  water i n  sumps, from pl a n t  dra i ns, and  
from s i mi l ar so urces . Al l suc h wate r i s  samp l ed a nd  an alyied for 
radioact i v i ty l ev e l s and other pos s i ble con tam i n a t i o n , and the resul ts 
o f  the se  ana l y s e s  a re re ported to N RC sta ff members o n  s i te .  Any 
water exceed i ng the max i mum p e rm i ssib l e  rad i oact i v i ty concen trat i o ns 
i n  N RC regul at i ons , or �the r pol l uti on li mits i n  the  EPA's National 
Pol l utant  D i scha rge Eliminat i on System Permi t s , must be d i l uted to 
be l ow these l ev e l s  before release to the  r i ver is a uthori zed. 
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III. DECONTAMINATING THE REACTOR AND AUXILIARY BUILDINGS . 

Q.40. 

A. 

Q.41. 

What are the major sources of contamination inside the reactor and 
auxiliary buildings? 

In the reactor building, the major sources are the damaged fuel in 
the reactor vessel , the contamination on surfaces in the reactor 
buil ding, and the water and othe� coritamination in the reactor 
coolant system. In the auxiliary building, 80% of which has been 
decontaminated, a number of work cubicles remain highly contaminated. 

Do those sources pose a threat to workers and the pub l ic? 

A .  For worke rs, yes . For the public, v i rtuall y  none . 

Q.42. 

A. 

Q.43. 

A. 

( See the answers to Questions 137 through 146 for up-to-date informa
tion on worker exposures . )  

What areas in the reactor bu i l d i ng have  bee n decontaminated? 

Except for the basement, an attempt has been made to decontaminate 
almost all a reas of the buil ding. 

What typ es of cleaning and decontamination te chniques are be i ng 
used? 

Contaminated surfaces are be i n g decontaminated by mechanical and, to 
a lesser extent, chemical methods. 

Some mechanical methods are similar to those used in house cleaning: 
brushing, scrubbing , wiping, and wet or dry vacuuming .  More complex 
methods include high-pressure water sprays, sandblasting, and ultra
sonic removal .  

Chemical decontamination involves the use of sol vents in specific 
areas to dissolve or su spend rad i o acti ve  material s, 
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Q.44. 

A .  

Q.45. 

A. 

Q. 46.  

A. 

Can radi at i o n  in s i de the  reactor b u i lding pa s s  th roug h  the walls 
to the o ut side e n v i ronment?  

No, fo r a l l practi cal  p urpo se s .  Radi a ti o n  is  reduced in in ten sity  as  
it  pas ses through  heavy mate r i a l s .  (Th i s i s  wh y y o u  g e t  a good image  
o r  "s hadow" o f  de n s e ti s su e s , l i ke bone , o n  a n  X-ray film , but less 
den se  t i s sue s , l i ke the  he� rt , do n o t  show up we l l.) On e o f  the  
stron g e s t  sources  o f  radiati o n  at  TMI-2 i s  the ba seme n t  area , wh ich  
is  be l ow g ro u n d  l evel. Th i s a rea  i s  s hi e l ded  n o t  o n ly by the  bu i lding 
i tse l f , wh i c h i s  made o f  rein forced  c o n c rete severa l fee t  thic k, but  
a ls o  by the  g ro u n d. I n  add i t i o n , t h e  i n s i de o f  the e n t i re bu ildi n g  
is l i n ed wi th  a 3/8-i n c h - th i c k  ste e l  l i n e r. Of c o u r s e  the b ig g e st 
source  o f  ra di ati o n i n  the  reac to r  b u i lding  i s  the  damage d  fue l i n  
the reactor  v e s se l . Mu l t i p l e l aye rs of  p rotect i on s h i e l d t h i s sourc e 
from the  out side e n v i ron ment--the 8�- i n c h - th i c k  stee l wa l l s  o f  the 
reactor  v e s s e l ,  a n  i nne r a n d  outer  wa ll (c all ed the  b i olog i ca l  s h i e ld) 
betwee n  the  v e s sel  a n d  the  rest  of the  bu i l d i ng ,  a n d  finall y  the  wall s 
of the reactor  bu i l d i n g  i t s e l f .  The b i o l og i ca l  s h i e ld and  reactor 
b u i ld i n g  di me n s i on s  are s h own i n  the  drawin g  o n  page  8.  

Rad i oac t i ve  mate ria l s in s i de the upper p a rt o f  the  b uild i n g  do re s u l t  
i n  i n fi n i tes i mall y  low l ev e ls o f  radi ati o n  p a s s i n g  throug h t h e  approx
imate l y  3-1/2 feet  o f  c o n c rete a nd  s te e l  that  form the reacto·r dome . 
As  an e xamp l e ,  ce s i um-137 give s  a do se  rate o f  100 m i l l i rem per  hour  
insi de the  dome, but th i s  rate i s  reduced a t  lea s t  10,000 t i me s  to 
1/100 of a m i l l i rem per h o ur o n  the o ut s i de su rface  of the dome . Th i s  
lev e l  o f  rad i a t i o n  wo uld be  v i rtuall y  i mpossi b l e to measu re a t  the 
p l a n t  p rope rty boundary. 

Have  r�d i oact i ve  mate r i a l s co ntam i n a te d  the  3/8-in c h- th i c k  s tee l 
li n e r  i n s i de the  reacto r b u i ld i n g ?  

Ye s .  The s u rface  o f  t h e  l i ne r  i s  c o ntami nated  i n  some plac e s , e spe
c ia l l y  a t  the  l owe r e l evat i o n s  in s i de the  b u i l d i n g . There •s no indi
cat i o n  that c o n tam i n ation h a s pe n e trated the l i n e r  it self .  

Wi ll t h i s c o n tami n a t i on be diff i c u l t to remov e  from the ste e l  li n e r? 

No . The lin e r  i s  o n e  o f  the  e a s i e r s urfaces  to deco n tam i n ate. I t  
ha s a pain ted s u rfa c e ,  whic h  wo rke r s  w i l l  s t r i p .  o ff·. They do not 
exp e ct to f i n d  much  c o n tami n at i o n  be neath the  pa i n t. 
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Q.47. 

A. 

Q. 48. 

A. 

Q. 49. 

Has radi oact i ve  contam i nati bn penetrated concrete surface s i n side 
th� reactor bui ld i ng?  

Yes . Unpa i n ted c o n c rete s u r faces  o n  i n te r n a l  walls within the 
bu i ld i n g  a re highly c o n tami n ated s i nce  co n c rete i s  a semi porous 
materi a l .  

How far  can  contami nat i o n  pe netrate  u n pa i nted conc rete s u rfaces?  

Samples o f  c o n c rete  from structure s in the upper areas  i n s i de the 
reacto r b u i l d i ng are stil l bein g take n and anal yzed , but  wo r ke r s  
e x pect contam i nat i o n  may h a v e  p e n e t rated o n l y  the  f i rst  few ten t h s  
o f  a n  in c h. Fo r c o n c rete that was u nderwater, wo rkers expect  that  
c o n tamination may have penetrated up to a few in c hes. 

What methods  can be u sed to remove  c o ntamination f rom u n painted 
c o n c rete s u r fac e s ?  

A .  The mo s t  e ffective method s a r e  t h o se that c hip away t h e  s urface o f  
the c o n c rete, a proce s s  cal l ed scabb l in g. Mac hin e s  that d o  th i s  
have bee n  u s ed succe s s fu l ly to c l ean co ncrete s u rfac e s  in the  
a ux i l ia ry bu i l din g. 

Q.50.  

A. 

Q. 5 1 . 

A. 

Do�s sandb l a s t i n g  s u rfaces re l eas e  con tamihated part i c l e s  irito 
t h e  atmo s p h e re in side the reac to r  b u i l d i n g ?  

Dry sandbl a s ting is not u sed fo r decon taminat"io n withou t  a vacuum 
attac hme n t  to c oll�ct particles  that wo u l d  othe rwise  sp read con tami
natio n . This so-ca l l ed vacuum b l a stin g  has been u s ed o n l y  to a 
limited deg ree. 

Can these  s u r face s be washed down to remove c o n taminatio n?  

Ye s. Vario us wet-b l astin g tec hnique s ,  cal l ed hydro l aser s, have bee n  
used s ucce s s fu l ly whe re c o n tam i natio n i s  n o t  too deep. Wate r  
b l astin g invol ves the c ont ro l l ed use  of  wate r  u nde r  hig h p ress ure -

u p  to 6,000 p o u n d s  per  square in c h. 
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Q.52� Can these contaminated particles escape to the outside environment? 

A. No. Not only are particles from sandblasting collected by the 
vacuums, but these buildings have ventilation systems with highly 
efficient filters that trap 99. 97% of the particles before they can 
escape to the environment. 

Q.53. 

A .  

Q.54. 

A. 

Q.55. 

A. 

(See the answer to Question 44 about reactor building i ntegrity .) 

Have conditions in the reactor building since the accident lowered 
the building's capacity to prevent radiation from escaping to the 
outside? 

No. The building materials at Three Mile Island and other reactors 
were selected, designed , and fabricated to be resistant to radiation . 
-Normal physical processes , such as rust caused by high humidity , · and 
degradation caused by c�ustic materials, may over an extended peri od 
of time weaken the capabi l ity of certain systems in the reactor build
ing to contain the accident-generated material. This is one incen� ive 
to decontaminate the building; it should not be left indefinitely in 
its present condition, unl�ss this issue is thoroughly evaluated. 
GPU Nuclear conducts a continuous monitoring program to confirm the 
building's continuing capacity to contain radioactivity. 

Has GPU Nuclear modified the reactor building since the accident 
to prevent radioactive material from escaping? 

The reactor bui l ding has not been modif1ed for the reasons·listed in 
Questions 44 and 53. During the accident, significant amounts of 
radioactive materials d i d� escape directly from the reactor build
ing. The buil ding performed the "containment" functions it was 
designed to perform and it continues to do so. The radioactivity 
that escaped during the acc i dent did so through the auxiliary and 
fuel handling building. 

· 

Does any radioactive material escape to the outside environment when 
workers enter and leave the reactor buildi.ng? 

Now that essentially all krypton gas has been vented from the reactor 
building and the building is continually ventilated to the outside 
through high-efficiency air filters , there is little loose radio
active contamination within the building, except for particulate 
material. Practically all particles are trapped by filters in the 
ventilation system and cannot reach the olit$ide environmen.t. Some 
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Q.56. 

A. 

Q. 57 . 

A. 

Q.58.  

A. 

contaminated partic l es, however, c l ing to the p rotective clothing 
that workers wear. These particles l eave the reactor buil ding on the 
c l othing and are removed when the c l oth i ng is l aundered in a s pecial 
process for contam i nated cl othing. Virtual l y  none of this material 
reaches the envi ron�ent outside the buil ding because �f stringent 
controls on how this c l othing i s  handl ed in the chang i ng area where 
wo rke r s  remove  their p rotect i ve g a rme nt s . 

Are exp l os i on s  po s s i b l e during the cleanup? 

There  i s  v i rtua l l y  no  po s s i b i l ity o f  a n  exp l osio n . Of course ,  the 
poten t i a l  a l ways  ex i st s  that a h o s e  under h i g h  p re s s ure  could bur st 
o r  that  c l ea n i n g  s o l vents  c ou l d  i g n i te a nd  i nj u re wo r kers  i n  the 
i mmed i ate v i c i n i ty. GPU  N uc l ea r  e n force s  a st r i c t  program to 
m i n i mize s u c h  a po s s i b i l i ty .  A l so , there has  bee n concern  abo ut  the  
p o s s i b i li ty o f  a pyrop hor i c e xp l o si on .  

What  are pyropho r i c exp l o s i o n s? 

Pyrophor i c e x p l o s i o ns re su l t from the  extreme l y  rap i d  burn i ng o f  
ve ry react i ve meta l s .  Fo r examp l e , meta l l ic sod i um u ndergo e s  
pyropho ri c  b u rn i n g  ( o r  expl o s i o n ) i f  wet . Le s .s-react i ve  meta l s ,  s u c h  
as a l um i n um,  mag n e s i um, and z i rc o n i um, wi l l  u ndergo  pyrop hor i c reac
t i on s i f  they are  f i n e l y  powde red a nd  expo sed to a ir.  

Zi rcon i um meta l a nd  ox i de from t ube s that  s u rro und  the u ran i um fue l 
cou l d undergo  pyrophori c react i o n s  i f  expo sed to a i r ,  a l though  the se  
mate r i a l s are  n ow u nder  water  and  w i l l  rema i n there  throughout  the  
c l ea n up .  ( We t part i c l e s  may u ndergo  pyrophori c react i o n s  whe n 
expo s ed to  a i r ,  bu t s uch  �eac tion s do not  take p l�ce under  water. ) 
Eve n  s o ,  t hi s po s s i b i l i ty wa s i n v e s t i gated . Te s t s  we re made o n  
samp l e s  o f  react i ve metals taken  from the structure s  n e a r  t h e  t o p  o f  
the reacto r v e s se l . Ba sed o n  t h e  re s u l t s  o f  the s e  in ve st i gat i on s  
a nd  tests ,  s u c h  e xp l o s i o n s  a re c o n s i de red h i g h l y  u n l i ke l y . Never
thel e s s , wo rkers  w i l l  perform fue l remov a l  ta s ks u nder  water  to  
avo i d  a ny chance  of  s uc h  rea c t i o n s .  

H a s  cl e a n u p  work to  date re s u l ted i n  the dev e l o pme n t  o r  u se of  n ew 
tec h n o logy, such  a s  robots?  

Ye s .  As  a n  examp l e , a s i x -wh e e l - d r i ve dev i ce o n  a tether  severa l 
h u ndred feet l o n g  w i l l  be l owe red i n to the h i g h l y  rad i oact i ve  ba se
ment  o f  the reactor  bu i l d i n g  earl y  t h i s s umme r.  The robot wi l l  
v i s u a l l y  i n spect the area by c l o sed-c i rc u i t  TV , scoop  s l udge samp l e s  
from  t h e  basemen t  f l oo r , and mea s u re radiat i o n  l ev e l s .  P rov i ded that 
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Q.59 . 

A .  

Q. 60. 

A. 

it f u ncti o n s  as desi g n ed ,  t he  dev i ce will be u sed  l ate r  to decontami
. n ate porti on s  of the ba seme n t  i n  the  reactor building. Smal ler robot 

dev i ce s  have bee n u sed i n  other  cle a n up act i v i ties . 

I s  f und i ng ava i lab l e for t h i s k i nd o f  resea rch a nd  deve lopme n t  work 
and , i f  so , who pays?  

The  re s ul ts o f  t h i s resea rch w i l l  be applicable to wo rk beyond TMI-2. 
Because bene f i t s  from t h i s re sea rch a re broad l y  a p pl i cable , t he work 
i s  f u nded by the Depa rtme nt  of Ene rgy 1 s  resea rch a nd  deve l op me n t  pro
g ram for  TMI-2 . 

Where i s  roboti c re search  a n d  development be i ng conducted 
for work at Three M i l e  Is l and? 

Al t h o u g h  re search  i s  u nde rway at  a v a r i ety of i n s t i tut i o n s , the  
p r i n c i pa l  e f fo rt for  Three M i l e  I s l a nd  i s  be i n g co nducted at 
Carneg i e-Mel l o n U n i ve r s i ty i n  P i ttsburgh  and at Fra n kl i n  Re s earc h 
In st i tute i n  P h i l ade l ph i a . 
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IV. REMOVING FUEL FROM THE REACTOR 

Q.61. Have deta i l ed p l a n s  bee n made for remov in g  fue l  from the  reac to r  
v e s se l ?  

A. To the exte n t  n ow po s s i b l e ,  ye s . Spec i a l  e q u i pmen t  fo r fue l  remova l 
i s  currently be i ng dev e l oped.  C u rre n t  p l a n s  are  also  s ubj ect  to  
change  depend i ng  o n  cond i tion s that ex i st wh en the reactor ves s e l  
head a n d  support structure s a re re moved . 

Q.62 . 

A .  

Q.63 .  

A. 

Q.64 .  

A. 

Wi th  the he ad removed , wo rke r s  w i l l  be  a b l e to gather  add i t i o na l 
i n fo rma t i on  o n  co nd i t i o n s  in si de the reactor  ve s se l  that  wi l l  he l p  
i n  the  des i g n o f  too l s u sed to  re move t h e  upper  structure (the  
p l e n um )  a nd  the  damag ed f uel . 

What i s  the prese n t  sc hed u l e fo r f ue l  re mova l ?  

Fuel remova l i s  te n tat i ve l y  s c hed u l ed t o  beg i n  i n  1 986, a l thoug h  
f i n anc i a l  a nd tec h n i ca l  c o �si de rat i o n s  cou l d  a ffect the p re s e n t  
sched u l e .  Once  beguri , fue l remov a l s h o u l d  take ap p ro x i mate ly o n e  
yea r  t o  f i n i s h .  

What i s  the  c urrent  status  o f  the c rane that wi l l  be u sed to l i ft 
the reactor  h e ad? 

The c ra ne h a s  bee n  ref urb i s hed  and  wa s te s ted a n d  qual i f i ed (s ubj ec t  
to NRC approva l o f  t he te st re s ul ts) i n  Ma rch 1984 for  future u s e  i n  
the c l e anup . 

(Fo r  a drawin g  o f  the  crane ,  see  p age  20.) 

Why wa s re f u rb i s h i n g and  requa l i fy i n g  the c ra n e  i mporta n t? 

Wi thout  the c ra n e  i n  wo rki n g  order , the  c l eanup c a nnot  go  fo rwa rd . 
The �ra n e  wil l l i ft a n d  move to a storage  sta n d  the  reactor  ve s se l  
head a n d  ta ke o ut  i n tern a l  structu res  f rom the v e s s e l  before the  
fue l can  be removed . 

P r i or  to re f urb i s hme n t, the cra n e  wa s n o t  i n  wo rk i n g  o rder  bec a u s e  
of  t h e  damag e  i t  s u sta i n ed d u rin g  t h e  a c c i dent  a s  a re s u l t o f  t h e  
h i g h tempe ratu re s a nd hum i d i ty i n  t h e  reactor  buil di ng .  Parts  o f  
the c r a n e  we re a l so  badl y c o r roded beca use o f  h ig h  h u m i di ty i n  the  
b u i l d i n g  s i n c e  the  accide n t .  
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Q . 65 .  

A .  

Q . 66 .  

A .  

Q . 67 .  

A. 

Q.68 . 

A .  

Who di d the actu a l  refurbi shmen t wo r k? 

Worki ng  under contract to GPU N uc l ea r , the Bechte l Corporat i on d i d  
the work i n  c o n j u n ct i o n  wi th experts from the U . S .  Crane Cert i f i ca
ti o n  Bureau , Whi t i n g  Corporat i on ( the c rane manufac turer ) ,  and Un i ted 
Enginee r s  and Con structo r s .  

What wa s NRC ' s rol e i n  refurb i s h i ng the crane? 

After GPU Nuclea r  sent NRC it s proposal fo r refurbi sh i ng the c rane , 
NRC gathered a team with the pe rti ne n t  expe rtise to comment o n  the 
proposal . The team i nc l uded structural , electr i cal , and mechani ca l 
engineers , and radiati on spe cialists . Eac h team member revi ewed and 
commented on or rai sed questi ons about their areas of experti se i n  
the re furbishment p roposal . The se comments and questi ons were then 
sent to GPU Nuc l ear . Some issues were re solved q u i c kly , whi l e  others  
requi red numerous exchange s until i s sues were resol ved to  NRC ' s 
sati sfaction. ( NRC evaluates these and other such propo sal s and 
approve s them only when they conform with publi shed industry-wi de 
codes and standards . )  

The same rev i ew procedures were used in eva l uat i ng the c rane for per
formance tests and will be used aga i n for actual operation . The 
sta ff also eval uated possible accidents dur i ng crane ope rat i on s , what 
the i r  consequences coul d be , and how best to cope with them . 

Was the test successful ?  

Yes, although the NRC staff must review all te st results before 
approving the crane for the head l i ft .  

How was the l oad te st conducted? 

The c rane fi rst lifted a six-ton object; then the series of wei ghts 
was g radual ly i ncreased until the c rane l i fted 40-ton objects . 
Because the c rane performed proper l y ,  the l oad was i ncreased to 
212 tons i n  a si ngle l i ft . After comp�let i ng various maneuvers  wi th 
this l oad to test a l l parts of the c rane , the crane was q ual i f i ed 
to l i ft 170  tons . S i nce the reactor ves sel head weighs 1 63 tons , 
testing more than adequatel y qual if i ed the crane fo r l ifting the 
head and mov i rtg it to a stand for storage . ( The reactor vessel head 
is shown in the draw i ng on page 27 . )  
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Q . 69 .  

A .  

Q . 70 . . 

A .  

Q .  7 1 . 

A .  

Q . 7 2 .  

A .  

Q . 73 . 

A. 

Q . 74 .  

A .  

How much d o  the  reactor vesse l h ead a n d  other components weigh? 

As n oted i n  the  prev i o u s  a n swe r,  the  reactor head we i g hs 163  tons . 
The i nte rna l  structure ( ca l l ed the  p l e n um ) we i g hs 5 5  tons . 

( The  p l e n um i �  s h own i n  the  reactor  v e s se l  d rawi n g  o n  pa ge 27 . )  

How much  wa s the c rane  de s i g ned  to l i ft? 

The c ra n e  ha s an o ri g i n a l  de s i g n  capac i ty of 500 t o n s .  

Wi l l  the u nder s i de o f  t h e  ves sel head  be co ntami n ated w i t h  
rad i oact i ve ma teri a l ?  

Ye s .  D u r i n g  head l i ft ,  h owev e r , a spec i a l  p la st i c cover i n g may be 
p l aced on the u nde r s i de of the head i f  req u i red to  p reve n t  the sp read 
o f  contami n a t i o n . 

Ha s samp l i n g be e n  do n e  to mea s u re rad i at i on  lev e ls under  the  ves se l 
head? 

Yes . Rad i at i o n  detect i o n  dev i ce s  p rov i de deta i l ed read i n gs ( in 
rad s pe r hour )  from the  top  o f  the  reactor vesse l head through t�e 
u p p e r  p l e n um to the  top of  the  f u e l  rubb l e .  I n  add i t i o n , s amp l es of 
reactor coo l a n t  water a re ta ke n  reg u l a r l y  to mea s u re the types and  
amo unts  o f  rad i oact i ve mate ri a l s i n  the  fue l . The re i s  a l so a n  
o n g o i n g  p rog ram to s amp le t h e  f u e l  r ubb l e i n  t h e  core . 

What are  c urre n t  radi a t i o n  leve l s  under  the  head? 

Rad i at i on l evels below the reactor vessel head are about 200 to 
1 , 000 rad s per hou r . Remember  that these are rad i a t i o n  levels i n s i de 
the  reactor ve s se l . They do  n ot rep re sent  read i n g s i n  a reas where 
wo r ke r s  w1 1 1  be pos i t i o n ed  to remov e  the head a nd fuel . These ta s k s  
wi ll be pe�fo rmed i n  a re a s  wi th  c o n s i derab l y  l owe r rad i at i o n  l evels . 

How wi l l  wo rke rs be protec ted from radiati on when they remove the  
head? 

Whe n the head i s  removed , the fue l wi ll be under at l east 10 feet of 
wate r , wh i ch wi l l  s h i e l d the  worke r s . Al so ,  worke�s wfll be us i ng 
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Q . 75 .  

A .  

Q . 76 . 

A .  

Q . 77 . 

A .  

Q . 78 .  

A .  

remo te - c o n tro l ma c h i n e ry ,  wh i c h w i l l  p e rm i t them to c o n tro l o p e ra
t i ons i n  a s h i e l ded a re a  45 fee t above t h e  open reactor ve s s e l . Of 
cou r s e , wo r ke r s  wi l l  be wea r i n g  p ro t e c t i ve c l o t h i n g .  

O n c e  t h e  head i s  removed , i t  w i l l  be sto red o n  a s p e c i a l  stand a n d  
t h e  u n d e r s i de ,  wh i c h w i l l  b e  a s o u r c e  o f  rad i a t i o n , wi l l  b e  s h i e l ded 
from wo r ke rs w i t h  s p ec i a l  sh i eld i n g materials . The unde r s i de may 
a l s o  be e n c l o s ed by a s pe c i a l  p l a s t i c  cover  

Wo u l d f l oodi n g  t h e  a re a  a ro u n d  t h e  rea c t o r v e s s e l  red u c e  expo s u r e s  t o  
t h e  wo r ke r s  d u r i n g  t h e  head l i ft? 

F l ood i n g  the  a rea  a rou nd  the reactor v e s s e l  co u l d  pote n t i a l l y  red u c e  
wo rker  expo s u re s . However , f l ood i n g  th i s are a  wo u l d  r e q u i re s e v e ra l  
t i me-co n s um i n g  mod i f i cat i o n s .  A s  o n e  examp l e ,  a h i g h -vo l ume water 
decontami nat i on sy stem wo u l d have to be i n sta l l ed to prevent  t h e  
f l o od wate r f rom i t se l f becom i ng  a maj o r  s o u rc e  o f  rad i a t i o n . Eve n 
w i th  exten s i ve mod i f i cat i o n s , the  pote n t i a l  reduct i on i n  wo r k e r  
ex p o s u re wo u l d  be too sma l l to j u st i fy f l ood i n g  the  a re a . 

Afte r t h e  head i s  removed , w i l l  a ny mod i f i ca t i o n s  be made to fu rthe r 
p ro t e c t  wo rke r s ?  

Ye s .  A cy l i nder  w i l l  be  added to a l l ow the  u p p e r  port i o n  o f  t h e  
reactor  ve s s e l  to be f l ooded . A l so , po rtab l e s h i e l d s w i l l  b e  
p o s i t i o n ed to  red uce  rad i a t i o n  a s  c o n d i t i o n s  warra n t . 

Wi l l  t here be a ny da n g e r  to the  p u b l i c  when  the  h e a d  i s  removed? 

No . 

Co u l d there  be  a ny re l e a se s o f  rad i oact i v i ty to the  e n v i ronme nt?  

No . I n  c a s e  o f  a l e a k  o r  other  a b n o rma l occ u rren ce , the  reacto r 
bu i l d i ng c a n  be sea l ed to t r a p  a ny re l e a se o f  rad 1 oact i ve  mate r i a l . 
Sea l i n g the  b u i l d i ng wo u l d  keep  t h i s rad i oact i v i ty away from t h e  
e n v i ronme n t  and  the  pub l i c .  

The  b u i l d i ng h a s  a f i l tered e x h a u s t  sy stem made up  o f  two se r i e s  o f  
spec i a l f i l te r s  that  p revent  99 . 97% o r  more  o f  a i rbo rne  part i c u l ate 
rad i oact i v i ty from l ea v i n g the b u i l d i n g .  I n  add i t i o n  to the se  
f i l te r s , the  b u i l d i n g  i s  de s i g n ed to s h ut  down v e n t i l at i o n to t h e  
o ut s i d e automat i ca l l y  whe n  preset  rad i a t i o n  l i m i t s  are reached wi th i n 
the  v e n t i l at i o n  sy stem . 
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Q . 79 .  

A .  

Q . 80 .  

A .  

Q . 81 .  

A .  

Q . 82 .  

A .  

(A l s o , s ee  the  a n swer to Que st i o n  44  about  whether  radi at i o n  c a n  
penetrate t h e  wa l l s  o f  t he  reactor  bu i l d i ng . ) 

Wi l l  a ny spec i a l  e n v i ronmenta l mon i to r i n g  be conducted dur i n g  the 
head 1 i ft? 

The  Env i ronmen ta l  P rotect i o n  Ag e n cy w i l l  be samp l i ng pr i o r  to the 
head l i ft to bette r characte r i ze  the i r read i n g s  of bac kg rou nd  rad i a
t i o n  l ev e l s .  They w i l l  a l so conduct  c on t i n u o u s  mo n i tor i ng  whe n  the  
fue l i s  removed . The re s u l t s  o f t h i s samp l i n g ,  l i ke a l l mon i to r i n g  
re s u l t s , w i l l  b e  made ava i l ab l e to the  pub l i c .  ( See  the a n swer to 
Que st i o n 1 48 o n  pub l i c  av a i l ab i l i ty of mon i to r i ng  re s u l t s ) . 

I n  add i t i o n  to t h i s mo n i tor i n g , N RC wi l l  e n s u re that wo rke r s  o n s i te 
c l o s e l y  mo n i to r a l l pote n t i a l  p athway s for  rad i oact i v e  re l ea s e s  to 
the e n v i ronme n t . 

Wi l l  the  damaged  fue l be expo sed to  a i r wh i l e  i t ' s be i ng removed from 
the  reactor ve s se l ? 

No . The  f u e l  w i l l  be  kep� u n de r  water  at  a l l t i me s  to s h i e l d  the  
wo r ke r s  f rom rad i a t i o n . The  c a n i s te r s  i n to wh i c h the  fue l wi l l  be  
p l aced  wi l l  a l s o  be ke pt u nde r  wate r , n ot  o n ly wh i l e  they are f i l l ed ,  
but  con t i n uo u s l y  u n t i l they a re p l aced i n  s h i e l ded , crash-re s i ste n t  
ca s ks f o r  s h i pme n t . 

How wi l l  the  p ub l i c  be protected f rom po s s i b l e e x po s u re when  the  
reactor head i s  removed? 

The a n swer  to Q u e s t i o n  78 de sc r i be s how the  reactor  b u i l d i n g ' s h i gh
e f f i c i e n cy f i l te r s  p revent  a i rbo rne  part i c l e s  from reac h i n g  the  out
s i de e n v i ronmen t . Al so , as  n oted i n  Que st i o n  74 , the fue l wi l l  be 
under  at  l ea st 10 feet  of  water throughout  f ue l remova l op e rat i o n s . 

What ' s  the  c o nd i t i o n  o f  the  fue l ? 

A remote- co n t r o l  te l e v i s i o n i n spect i on o f  the  core  reveal s that  n o  
mo re than 42 o f  the  1 77 fue l a s semb l i e s may have  f u l l - l e ngth  fue l 
rod s ��ma i n i n g . The bottom o f  the  v e s s e l  i s  c overed wi th  a bed o f  
fue l ruQb l e .  
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. Q . 83 .  

A .  

Q. 84 .  

A .  

Q . 85 .  

A .  

Q . 86 .  

A .  

G i ven th i s  condi t i o n , how wi l l  the fue l be removed? 

The techno l ogy for remov i ng damaged fue l and core compone n t s  i s  ava i l
abl e and a vari ety of methods for remov i ng the fue l are under con s i dera
t i on . Le sson s l ea rned from defue l i ng reactors  wi th  damaged fue l 
po i nt to the need for deta i l ed p l an n i n g  and  the u se ·of moc kup s . for  
tra i n i ng to reduce  rad i at i on  do ses  t o  wo rkers . When  the reactor _ 
ve s se l  head i s  removed , eq u i pme n t  and procedures n�w· be i ng deve l oped 
wi l l be u sed to safe l y  remove  the damaged fue l and compone nts . 

How wi l l  workets  remove  c rumbl ed o r  parti c l e- s i zed fue l ? 

Fue l  i n  th i s c o n d i t i o n  w i l l  be removed w i th  s uct i o n and scobp i ng 
apparatu s .  

Cou ld the  fue l undergo  a c ha i n react i on dur i n g  fue l remova l ?  

The pote nt i a  1 for such  a react i o n , ca 1 1  ed 1 1  re c r i  t i ca 1 i ty , 11 wi l l  be 
off set by wo r ke r s  e n s u r i ng  that wate r cove r i n g  the  damaged fue l 
conta i n s  adeq uate concentra t i o n s o f  boron i n  s o l u t i on  to p revent  a 
cha i n  react i on from beg i n n i n g . .  I n  add i t i o n , the  co re wi l l  be 
mo n i tored c o n t i n u a l l y  a nd  sta ndby cont ro l s a re a v a i l ab l e  to en s u re 
that  recr i t i c a l i ty doe s n ot  o cc u r . 

( Bo ron i s  added to the  water  because  i t  abs o rb s  the  neutron s--atomi c 
parti c l e s--nece s s a ry for the uran i um f u e l  to s u s ta i n a cha i n 
react i o n . )  

What wi l l  happen  to the fue l  when a l l o f  i t  i s  removed? 

Al l fue l a s s emb l i e s a n d  p i e c e s  of fue l w i l l  be  pac kaged and sea l ed 
i n  · spec i a l s pen t-fue l can i sters  a nd  sto red underwate r i n  storage 
rac k� i n  the  spe n t-f u e l  pool .  They w i l l  then be tran sfe rred v i � a 

s h i e l ded  tran sporte r  to a s p ec i a l l y  de s i g n ed fue l - s h i pp i n g  cask. · and  
s h i pped to a Departme n t  o f  E nergy fac i l i ty i n  Idaho . 

( A  fue l a s semb l y  i s  a bund l e o f  tube s -- fue l e l eme n t s  -- co n ta i n i ng 
the  n uc l ear  fue l . Eac h  a s semb l y  i s  8� i nc h e s  s q u a re and  170 i nc h e s  
l o n g . There a re 1 7 7  of the s e  a s semb l i e s  i n  t h e  reactor c o re o f  TM I -2 , 
mo st o f  wh i c h are  probab l y  damaged . )  

Fo r a c utaway d rawi n g  s how i n g  t h e  l i ke l y  e x te n t  o f  fue 1 damage ,  see 
page 27 . T h i s draw i n g  i s  ba sed o n  s o nar  mapp i ng of the core done  
by the  topog raphy mea s u r i ng  too l shown . 
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Q . 87 .  

A .  

Q . 88 .  

A .  

Q . 89 .  

A .  

Q . 90 .  

A .  

I s  there a ny c o n c e rn that  fue l c o u l d  e scape  t h rough  a damaged o r  
dete r i orated ba se  a t  the  bottom o f  t h e  reacto r ve s se l ? 

Dete ri orat i o n  o f  the bottom to that  deg re e  i s  u n l i ke l y . A l though  
t h e  damaged fue l g e n erated h i g h  temperature s  a nd rad i a t i o n  l ev e l s 
d u r i n g  the a cc i de n t , t h e  _ bottom o f  the  stee l reactor  ve s se l , wh i ch i s  
9 i nc he s th i c k ,  wa s cove red w i th  wa ter at  a l l t i me s . Even  a t  the 
u p p e r  port i o n s  of the  ve s s e l  where water  bo i l ed off d u r i n g  the acci 
dent , i nv e s t i gato r s  have o b s e rved v e ry l i tt l e dama g e  to the  ve s s e l  
wa l l s .  

· 

Wo r ke r s  p l a n to v i s ua l l y  i n spect  the  ve s se l  bottom w i th  c l o sed
c i rc u i t TV when t he ve s s e l  head i s  removed and p r i o r  to remov i ng the  
fue l . Shou l d  t h i s i n s pect i o n  rev e a l dete r i o r at i o n , wor ke r s  wi l l  
mod i fy f u e l remo v a l tec h n i q u e s  to  e n s u re that  n o  l ea ka g e  o c c u r s . 

I f  fue l l ea ked from the  ba s e , c o u l d  i t  be rec o v e red? 

Ye s ,  but a l ea k  wo u l d  made the  c l e a n u p  mo re comp l i cated . 

Any l ea kage , though  u n l i ke l y , wo u l d  p robab l y  o c c u r  through  a ·bro ke n  
i n s trumen t  gu i de tube a t  t h e  bottom o f  t h e  rea c t o r  ve s s e l . ( Th e s e  
t ube s are s h own i n  t h e  d rawi n g  o n  p a g e  27 . )  The s e  g u i de t u be s , 
t h ro u g h  wh i ch mon i to r i n g  i n s trum� n t s  a re i n se rted , a re n o t  l a rge 
e n o ug h  i n  d i ame te r to a l l ow a nyth i n g  but f i n e  parti c l e s  o f  fue l a n d  
wate r t o  pa s s  t h r o ug h . After  some l ea ka g e , the  o pe n i ng wou l d  pro-. 
bab l y  c l og ,  p reve n t i n g  a ny f u rthe r l o s s . Any fue l a n d  wate r t hat 
l ea ked wou l d  be sea l ed i n  the  reactor  b u i l d i n g  a n d  co u l d  be vacuumed 
up for ·d i spo s a l . 

· 

Wou l d  a ny d a n g e r  be po sed i f  the f u e l  l ea ked from t h e  ba s e  a nd c o u l d  
n o t  be recove red? 

Not much . The h i g h  c o n c e n trat i on s  o f  boron  i n  a ny water that l ea ked 
wou l d  ·pre ve n t  c r i t i ca l ity i n  a ny fue l that  l ea ked . I n  add i t i on , a ny 
fue l that l ea ked wou l d  be i so l ated from the  e n v i ronme n t  i n  the  same 
way tha t  h i g h l y  rad i oac t i v e  water f rom the  acc i d e n t  wa s  i so l ated 

f rom the e n v i ronme n t  u n t  1 1  a 1 1  of  i t  wa s p roc � s sed a n d  removed from 
the ba seme n t . Li ke wate r , the fue l wo u l d t h e n  be removed . 

I f  a l a rge- s ca l e re l ea se occ u r red , wou l d  the p u b l i c  be adeq uate l y  
p rotected? 

fe s .  The mea n s fo r p rotect i ng the p u b l i c a nd tne env i ro nme nt are 
deta i l ed i n  the  a n swe r to Que st i o n  78 . 
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V .  PACKAG I NG AND TRANSPORT I NG RADI OACTI VE WASTES 

Q . 9 1 .  What  are  radi oac t i ve wa s te s ?  

A_. Any mater i a l  -- s o l i d ,  l i q u i d ,  sem i s o l i d ,  ga s -- that  i s  c o n tami nated 
wi th rad i oact i v i ty 

Q . 92 .  What  k i n d s  o f  rad i oac t i ve  wa ste s d i d  the  acc i de n t  p roduce?  

A .  • l i q u i d s , 

Q . 93 . 

• 

• 

• 

• 

g a se s , 
s l udge ( a  m i xt u re o f  s o l i d s  that  se tt l e from s u sp e n s i o n  i n  wa ter ) , 
spent-fue l a s sembl i e s a nd  debri s ,  and  
contam i n ated e q u i pment ( to o l s ,  p u mp s , e l e c t r i c motors , etc . ) and 
c o n c rete  b u i l d i ng  s u rface s .  

Wha t  k i n d s  o f  wa ste s ha s  ttie c l e a n u p  p roduced? 

A .  • c o n tam i n ated water , 

Q . 94 . 

A .  

• c hemi ca l d e c o n tami n a t i o n  s o l u t i o n s , 
• c o n tami n ated e q u i pme n t , 
• c o n tam i n ated tra s h  a n d  rubbi s� .  
• c o n tam i n a ted f i l te r s  a n d  i on-exc h a ng e re s i n s 

Wha t does  ''wa s·te d i spo sa l " mean  a s  i t  pe rta i n s  to rad i oacti ve  
mate r i a l s?  

Wa ste  d i spo s a l  re fers  to the  proc e s s  by wh i c h radi oactiv e  mate r i a l s 
not i n te nded for  furthe r u s e  a re put i n  a p e rma n e n t  wa·ste d i sposa  1 
s i te .  

Wa ste d i spo s a l  s hou l d  not be co n fu sed wi t h  the  s torag e o f  u sed 
n uc l ear mater i a l s .  When  rad i oact i ve mate r i a l s are stored , they are 
put a s i de i n  a retr i evabl e f o rm fo r future p roce s s i ng - o r l ater  d i s
p a s  i t  i on .  .Ma.te r i  a 1 s di spo sed o f  a re n o t  i n te nded to be retri  evab 1 e .  
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Q . 95 .  

A .  

Q . 96 .  

A .  

Q . 97 .  

A .  

Q . 98 .  

A .  

C a n  radi oact i ve wa ste s be d i spo sed of a s  i s  o r  do they have to be 
p roce s sed i n  some way before d i spo sa l ? 

Fo r so l i d  wa s te s , the p roce s s i ng a l te rn at i ve c h o s e n  wo u l d  depend o n  
t h e  p hy s i ca l  fo rm o f  the wa ste mate r i a l . T r a s h  i s  reauced i n  v o l ume 
fo r pac kag i n g by spec i a l  compact i ng mac h i n e ry .  C o ntami nated e q u i p
me n t  and ha rdwa re a re ta ke n  apa rt for e a s i e r  pac ka g i n g .  

P roc e s s i n g  rad i oa c t i ve l i q u i d s  p roduce s  c o n tami nated f i l te r s , c o n
tam i nated re s i n s , a n d  sl udge . Sl udg e s  a re so l i d i f i ed .  Fi l te r s  that 
p hy s i ca l l y  t rap pa rt i c l e s  a re packaged  for d i spo s a l . Re s i n s  have the 
wa t e r  p umped o r  dra i ned f rom t hem befo re they are sh i pped o ff s i te i n  
s h i e l ded c o n ta i n e r s  for d i s p o s a l . 

How a re so l i d  rad i oact i ve  wa ste s  c u rre n t l y d i spo sed o f? 

At p re sent , so l i d  wa ste s wi th  l ow concentrat i on s  o f  rad i oact i v i ty 
a re routi n e l y  s h i pped to the  commerc i a l l ow- l eve l wa ste d i spo sa l 
fac i l i ty at Ri c h l and , Wa sh i ngton . 

Abn o rma l wa ste s f rom TMI -2 , wh i ch a re mo re rad i oact i ve than  mate r i a l s 
from norma l l y o perat i n g reacto r s , a l o ng  wi th  the  e n t i re damaged core , 
a re be i ng s h i pped to Departme n t  o f  Ene rgy fac i l i t i e s  e i the r  for  
re searc h  or for  storage . 

U l t i mate wa ste  d i spo s a l  s i te s  fo r rad i oact i v e  ma te r i a l s w i th h i g h 
concentrat i o n s  o f  rad i oact i v i ty a re st i l l  unde r c o n s i derat i o n  by 
the  Federa l  go ve rnme n t . 

Wi l l  some s o l i d  wa ste s co n t i n u e  to be  h e l d a t  T hree M i l e  I s l a nd? 

Except  for proce s sed acc i de n t  wate r , a l l wa ste s wi l l  be s e nt  e i ther 
to  l ow- l eve l wa ste s i te s o r  to Depa rtme n t  of En e rgy fac i l i t i e s .  
S ome mater i a l s  are stored o n s i te te mpo ra r i l y a s  they awa i t  s h i pme n t . 

How a re wa ste s pac kaged be fo re temp o r a ry s to rage o r  s h i pme n t  fo r 
d i s p o s a l ? 

Mate r i a l s w i t h  v e ry l ow c o n c e n trat i o n s  o f  rad i oact i v i ty ( s uch  a s  
c l oth i ng , too l s ,  a n d  t ra s h ) d o  n o t  need s h i e l d i n g and are he l d  i n  
spec i a l  55- ga l l o n drums  o r  stee l box e s .  The  drums  �nd boxe s a re 
tra n s ferred manua l l y  to spec i a l  ho l d i ng fac i l i t i e s  at  Th ree M i l e  
I s l and to awa i t  s h i pmen t .  
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Q . 99 . 

A .  

Q . l OO . 

A .  

Q . l O l . 

A .  

Q . 102 . 

A .  

Mate r i a l s wi th  h i g h co ncentrat i on s  o f  rad i oacti v i ty ,  such  a s  u sed 
f i l ters , re s i n s , and s l udge s ,  a re pac kaged i n  stee l conta i n e r s  o r  
spec i a l l y  de s i g n ed cani ste r s . Damaged fue l and  fue l debri s wi l l  be 
packaged and he l d  u nder water  i n  the spent- f u e l  poo l u n t i l o ff s i te 
s h i pme n t s  a re comp l eted . The  wate r s h i e l d s the  rad i at i o n  by act i n g  
a s  a barr i e r  that reduce s t h e  i nte n s i ty o f  rad i at i o n . 

I s  the i nter i m  wa ste- s to rage  fac i l i ty at Three M i l e  I s l and con struct.ed 
�o p revent  radi at i o n l ea ks?  

Ye s .  The fac i l i ty ,  b u i l t  s pec i f i c a l l y  fo r i nte r i m  sto rage o f  h i g h l y  
rad i oacti v e  wa ste s , i s  compo sed o f  re i n forced-co n c rete b u n ke r s , wh i ch 
are d i v i ded i n to c e l l s .  Eac h  ce l l co n s i s t s  o f  a g a l van i zed , corru
gated ste e l  cy l i nder  w i th  we l ded stee l ba se  p l ate s , s urrounded by 
conc rete . Eac h  c e l l ' s  i nte r i or  s u rface i s  pai n ted wi th  a removabl e  
coat i ng  wh i c h wou l d  fac i l i tate  deco n tam i nat i o n , i f  n e c e s sary .  The 
fac i l i ty ,  de s i g n ed to p rotect stored mate r i a l � from freez i n g ,  a l so  
has  a s ump area  to c o l l ect  a n d  mon i to r  a ny l i q u i d  l ea kage . 

I s  t h i s sto rage fac i l i ty de s i g n ed to w i t h stand S u squehanna  R i ver  
f l ood s?  

Ye s .  The fac i l i ty ,  l ocated soutn  o f  the  U n i t  2 coo l i n g towe r s , i s  
protected by a f l ood d i ke .  The  d i ke w i l l  w i th stand a r i ver  f l ow 
o f  1. 1 m i l l i on c u b i c feet  p e r  second , a f l ow rate g reater than a ny 
recorded o r  a n t i c i pated fo r the  S u squeha n n a  R i v e r . The 1972  trop i ca l  
storm Ag ne s ,  for  examp l e ,  re s u l ted i n  a f l ood vo l ume o f  o ne m i l fi on 
cub i c feet p e r  second . 

Wi l l  damag ed fue l from the  co re be sto red o n  the i s l and? 

The  fue l w i l l  be kept o n  s i te o n l y  tempo ra r i l y  u n t i l s uff i c i e n t  
q u a n t i t i e s  a re accumu l ated to f i l l  ava i l ab l e s h i p p i ng  ca s ks . Then  

· i t wi l l  be s h i pped off s i te .  

Why can 1 t  rad i oact i ve  wa ste s be stored p e rma n e n t l y  at Three M i l e  
I s l a nd? 

T h i s s i te i s  n o t  con s i de red s u i tab l e a s  a pe rma n e n t  wa ste repo s i to ry 
becau se  of  i t s l ocat i on  i n  the  r i v e r  a nd  beca u s e  of the l arge s u r
rou nd i n g  popu l at i o n . 
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Q . 103 . 

A .  

Q . 1 04  

A .  

Q . l 0 5 . 

A .  

Q . l 06 . 

A .  

Q . 1 0 7 . 

A .  

Q . 1 08 .  

A .  

Are wa ste s co n t i n u i n g - to be s·h i p ped off the i s l and o n l y  by t r u c k? 

Ye s .  N RC s t i l l  i n spects  a l l truc k s h i pme n t s  o f  abno rma l wa ste s 
be fo re they l eave  the s i te .  

How many wa ste s h i pme n t s  have  been  made? 

As of Decembe r 1983 , 240 s h i pme n t s  have bee n  made . 

What 1 s  the  de s t i n a t i o n  o f  t h e s e  wa stes?  

Mo st  mate r i a l s a re s h i p ped to  the  c omme rc i a l  l ow- l ev e l  wa ste b u r i a l  
fac i l i ty a t  R i c h l a nd ,  Wa s h i n gton . 

Wa ste s w i t h  h i g h e r  l ev e l s o f  rad i oac t i v i ty a re s h i pped  to Depa rtme n t  
o f  E ne rgy fa c i l i t i e s i n  I daho  a nd  i n  R i chand , Wa sh i n gton . 

What ro ute do  truc k s h i pme n t s  ta ke through  the  M i dd l etown -Ha rr i sburg  
a rea?  

C u rre n t l y  the  truc ks go  n orth  from  Three  M i l e  I s l a n d  o n  Pe n n sy l van i a  
R oute 44 1 to  M i dd l etown , n o rthwe st o n  An n Street  to A i rport Dr i ve , 
n o rt h  to I -283 , we st to  I -83 , n o rth  to I -8 1 , n o rthea s t  and  n o rt h  to  
I -80 , then  we st o n  I -80 . 

Are t here a ny t i me-o f-day re str i tt i o n s  for  s h i pme n t s  l ea v i n g  the  s i te?  

No . Howeve r ,  s h i pme n t s  a l mo s t  a l way s l eave  the  s i te d u r i ng  the  day 
s h i ft ,  fo l l ow i n g  N RC i n s pect i o n  a nd a p p rov a l . 

Doe s NRC  s t i l l  reg u l ate the s e  s h i pme n t s  i n  c o n j u n ct i o n  w i th  the  
Depa rtme n t  of  Tran spo rtat fo n?  

Ye s .  N RC ha s  ba s i c  re s po n s i b i l i ty fo r reg u l a t i n g  the  p a c kag i n g o f  
n uc l ear  mate r i a l s so  the  rad i a t i o n  i s  adeq uate l y  c o n tro l l ed .  

The  Depa rtme nt  o f  Tra n s p o rta t i o n  ha s ba s i c re spo n s i b i l i ty fo r a l l 
fac e t s  o f  tra n spo rta t i o n , s u c h  a s  tru c k  safety , sc hedu l e s , a nd  othe r 
ru l e s govern i n g mate r i a l s i n  tran s i t ,  whether  s h i pme n t s  a re made by 
GPU  Nuc l e a r  o r  the  Depa rtme n t  o f  E ne rgy . 

3 1  



Q . 109 . 

A .  

Q . l l O . 

What a re N RC req u i reme n t s  for pac kag i n g n uc l e a r  wastes?  

The reg u l at i o n s  req u i re that  when  radi oact i ve mate r i a l s a re tra n s
po rted , t hey m u s t  be pac kaged (1 )  s o  tha t rad i at i o n  em i tted by the  
mate r i a l  i s  p ro pe r l y  s h i e l ded , ( 2 )  so  that heat  g e n e rated by the  
mater i a l h a s  a p roper  o u t l e t , ( 3 )  so that  the  mate r i a l  doe s n o t  beg i n 
to u ndergo  a c ha i n reacti o n , a nd  ( 4 ) so  that the  rad i oact i ve mate r i a l s 
a re p rotected s h o u l d  c e rta i n acc i de n t s  occur . The  regu l a t i o n s  a l s o  
spec i f i y  re q u i reme n t s  for  q u a l i ty-a s s u ra n ce , t e s t i n g , a nd  rec o rd
keep i n g .  

Are approp r i ate s tate a n d  l oc a l  o f f i c i a l s n o t i f i ed ahead o f  t i me 
abo ut  wa s te s h i pme n t s  made by GPU N u c l e a r? 

A .  Ye s . Truc k rout e s  are  c l e a r l y  i de n t i f i ed and  a l l state s a l o n g  the  
way a re n o t i f i ed p r i o r  to s h i pme n t s  by G P U  Nuc l e a r . I n  some state s , 
Pe n n sy l va n i a  and  Oh i o ,  for  examp l e ,  the  state p o l i ce e sc o rt truc ks  
t hro u g h  the  state . 

0 . 1 1 1 . 

A .  

Q . 1 1 2 . 

A .  

H ow much  rad i at i o n  co u l d membe r s  o f  the  p ub l i c  be e x po sed to  d u r i n g  
ro u t i n e  t r u c k  s h i pme n t s ?  

Three g ro u p s from t h e  pub l i c  co u l d b e  e x p o sed to  extreme l y  l ow l ev e l s 
o f rad i a t i o n  from TM I wa ste s h i pme n t s : peop l e who l i ve a l o n g  t he 
s h i pp i n g  route , peop l e  i n  other  ¥e h i c l e s  a l o n g  th e route , and by
stande r s  n e a r  · stopped trucks . A s s um i ng  ma x i mum e x p o s ure s , NRC  e st i 

mate s that  peop l e who l i ve a l o n g  a wa ste - s h i pme n t  route c o u l d  rece i ve 
betwe e n  0 . 002  a nd  0 . 006  o f  a m i l l i rem ; a p e r s o n  stand i ng  th ree feet 
from a l oaded truc k for  three  m i n ute s co u l d  rece i ve 1 . 3  m i l l i rem . 

Natura l l y  occurr i n g  ba c kground  rad i at i o n  i n  the  U . S .  ra n g e s  betwe e n  
70 and  3 1 0  m i l l i rems  p e r  yea r , o r  ma ny t i me s  h i g he r  than  pote n t i a l  
expo s u re from the s e  s h i pme n t s . 

What a re the  r i s k s  that an  o n l o o ker  next  to a stopped truc k w i l l  
dev e l op fata l cancer  o r  pa s s  o n  genet i c defec t s  to offsp r i n g ?  

These  r i s k s  a re s o  sma l l t h a t  they can  o n l y  be e st i mated theo ret i c a l l y .  
The o n l y  way to a s se s s  the  po s s i b l e hea l th r i s ks to peop l e expo sed to 
rad i at i o n  l ev e l s t h i s l ow i s  to ma ke stati s t i c a l  e st i mate s  ba sed o n  
hea l th  r i s k s  for rad i at i o n e xpo s u re s at  h i g h e r  l eve l s .  The s e  e st i mate s , 
ba sed o n  data i n  a 1980 report o f  the  N a t i o n a l  Academy o f  S c i e n c e s , 
i nd i cate that the p robabi l i ty that  t h i s expo s u re wo u l d c a u s e  death  by 
c a n c e r  i s  a pprox i mate l y  1 i n  6 m i l l i o n . T h i s p robab i l i ty s hou l d be 
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Q . l 1 3 .  

A .  

Q . 1 1 4 . 

A . 

Q . l 1 5 .  

A .  

compa red w i th p ub l i c hea l th stat i s t i c s  wh i ch .  i nd i cate that 1 , 200 , 000 
o f  e ve.ry 6 mi l l io n  peo p 1 e in the U . S .  wi 1 1  probab ly di e of c a n c e r  

from c a u se s  other t h a n  radiation from nuc l ea r  p owe r  p l a n t s . 

The p robab i l i ty o f  g e ne t i c d e fe c t s  a p p e a r i ng i n  the o f f s p ring o f  
exp o sed i ndi v i dua l s i s  abo ut 1 in 3 mil l io n . I n  the U . S .  the natura l 
occurrence of  he redi ta ry d i sea s e  i n  o f f sp r i ng i s  about 180 , 000 i n  
3 mi l l i on .  

Wha t  rad i at i on dose do truckers receive who hau l wa ste from T h ree 
Mi l e  I s l and  to wa ste d i spo sa l s i t e s? 

Truc k d r i v e r s  who h a u l  rad i o a ct i ve wa ste  a re rad i a t i o n  wor ke r s  and 
a re subj ect to the  same NRC dose  l i m i ta t i o n s as  othe r radi a t i o n  
wor ke r s . I n  add i t i o n , t h e  U . S .  Depa rtme n t  of  T ra n spo rtati o n  l i m i t s  
the do se rate i n  the  dr i ve r • s seat  o f  a ny veh i c l e  h a u l i ng rad i oact i ve 
mate r i a l  to 2 m i l l i r.em p e r  h o u r . Fo r a tri p o f  2300 m i l e s from Three 
Mile I s l and to R i ch l a nd , Wa s h i n gto n , the  d r i v e r  m i ght  spend u p  to 
60 hours  i n  the truc k cab , the reby rece i v i n g a max i mum of 120 m i l l i rem 
on the tri p .  The return  t r i p mo s t  l i ke l y  wou l d n o t  i nvo l ve t h e  
t ra n sporta t i on o f  rad i oact i ve  mate ri a l . 

Fo r a n  extreme c a se , c o n s i de r  a truc k d r i ver  who spends  2000 h o u r s  
p e r  year  d r i v i n g , ha l f o f  t h a t  h a u l i ng rad i oact i ve mater i a l , wi th 
th� max i mum a l l owabl e dose rate of 2 m i l l i rem p e r  hour i n  the cab . 
The dri ver  wou l d  rece i ve at  mo st 2 , 000  m i l l i rem ( 2  rem) pe r yea r , 

a dose  we l l  be l ow the  NRC g u i de l i ne o f  5 rem p e r  yea r  for rad i at i on  
wo r ke r s . 

Wha t  are  the  po s s i b l e hea l th  r i s k s  to truc k d r i v e r s  hau l i ng t h e s e  
wa ste s? 

The r i s k  to a truc k  dr i v e r  rece 1 v 1 n g 2 rem p e r  yea r  for 9 y e a r s  wou l d  
be about a 1 i n  420 chance  o f  p remature death from cance r . 

Are tru c k  a cc i de n t s  l i ke l y  to o c c u r? 

Acc i de n t s  are p o s s i b l e .  By u s i n g  acc i de n t- rate  stat i st i c s  t ha t  
a s s ume u n favorab l e d r i v i n g  cond i t i on s , N RC e s t i mate s t h a t  o n e  acc i de n t 
c ou l d  occ u r  every 250  s h i pme n t s . Howeve r , bec a u se o f  precaut i on s  
ta ke n  d u r i n g  the se  s h i pme n t s , t h e  l i ke l i hood o f  a ser i o u s  a c c i den t  i s  
very l ow .  

3 3  



Q . 1 16 .  

A .  

Q . 1 1 7 . 

Have a ny truck  acc i de n t s  o c c u rred for a ny o f  the  240 s h i pme n t s  
a l ready made? 

Dr i vers  a re req u i red to repo rt acc i de n t s  that i nvo l ve sp i l l ag e  o r  
su sp ected rad i oact i ve c o n tami n a t i o n , i n  add i t i on t o  acc i dent s  i n
vo l v i ng i nj u ry o r  death . No  acc i de n t s  o f  the s e  k i n d s  have o c c urred . 

Have there been  a ny othe r s i g n i f i c a n t p r ob l ems  d u r f � g  sh f�ments? 

A .  No . Dur i ng  o n e  s h i pment , howeve r , a s  the dr i ver  p u l l ed a sho r� 
d i stance  from a stop  l i g ht , he rea l i zed that th�  tra i l er had become 
detac hed . He  stopped , bac ked up , reattached the tra i l e r ,  and f i n i s hed 
the tr i p wi th  no add i t i o n a l  p r ob l ems . 

Q . l 18 .  

A .  

Q . 1 1 9 . 

A .  

Co u l d rad i oact i v e  mate r i a l s e scape  t o  the  e n v i ronme n t i n  the �ve n t  
o f a truc k acc i dent?  

No  re l ea se s  a re a n t i c i pated for  mo s t  type s  o f  a cc i dent s  that cou l d 
occ ur . Howeve r , re l ea s e s  a re p o s s i b l e .  NRC ca l c u l ated the c o n se
q u e n c e s  that m i ght  occu r  from a 1 1wo r st-ca se 11 acc i de n t . In  ma ki n g  
ca l c u l at i o n s  for a 1 1wo r st-ca se 11 acc i de n t , N RC a s sumed that a c o n 
ta i ne r  o f  rad i oac t i ve mate r i a l s ruptured a n d  that a f i re o r  e x p l o s i on 
fo l l owed , re l ea s i n g  1 / 1 0 0 , 000 o f  the c o nte n t s  to the  atmo sphere , 
where i t  co u l d  be i n h a l ed .  S u c h · a  sma l l frac t i o n  wou l d  become 
v a p o r i zed and a i rbo rn e , where i t  c o u l d  be i n h a l ed , becau se the se 
wa ste s a re s h i p ped as s o l i d s . 

• 

What a re the p o s s i b l e  h�a l th co n seq u e n c e s to the  p u b l i c  o f  t h i s type 
o f  1 1wo r s t-ca se 11 truc k acc i de n t ?  

A p e r s o n  seve ra l h undred f e e t  away wo u l d  rece i ve abo ut 100  m i l l i rem 
of who l e-body rad i at i on . Th i s  dose  s h ou l d  be compa red wi th  natura l l y  
occurr i n g  bac kg ro u nd rad i at i o n  o f  abo ut  1 16 m i l l i rem a year i n  the 
a re�  a ro u n d  Th ree M i l e  I s l and . 
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V I . ENV I RONMENTAL I M PACT OF  THE C LEAN U P  ON THE PUBLIC 

Q . 1 20 . 

A .  

Q . 1 2 1 . 

A .  

Q . 1 2 2 . 

A .  

What i s  the max i mum amo u n t  o f  rad i a t i o n  t h a �  peo p l e o f f s i te c o u l d  
rece i v e du r i n g  the  e n t i re c l ean up?  

The max i mum who l e-body do se  from a tmo s p h e r i c re l ea s e s  to a ny i nd i 
v i d u a l wh o  l i ve �  n ear  the s i te co u l d  be i n  th e  ra nge  o f  0 . 8  to 2 .3 
m i l l i re� d i str i buted over  the e nt i re c l ea n up  p e r i od o f  e i ght  to ten 
yea r s . ( "Who l e-body "  refe r s  to radi at i o n expo s u re i n wh i c h the e n 
t i re body ra ther  than  a n  i so l ated p a rt--a n a rm o r  a l eg-- i s e xposed . ) 
D ur i n g  that same p e r i od that  p e r s o n  wou l d  rece i ve a bo ut 930 to 1 1 60 
m i l l i rem from  natura l bac kg ro u nd radi at i o n . ( Na t u ra l bac kg ro und  
rad i at i o n  i n  the  M i dd l e town a rea i s  ap p ro x i mate l y 1 1 6 m i l l i rem per  
year--about  3 6% from  c o sm i c rad i at i o n , 3 9% from terre st r i a l  rad i a
t i o n , and  24% from rad i oact i ve mate r i a l s wi th i n our  bod i e s . ) 

The  tota l c umu l at i v e  do se to 2 . 2  m i l l i o n per so n s w i th i n a 50-mi l e  
rad i u s  o f  TM I co u l d range  f rom betwee n  1 0  and  30  p e r so n - rem . Th i s  i s  
a n  c i n s i g n i f i ca n t  amou n t compa red to 2 to 2 . 5  m i l l i o n  p e r s o n - rem that 
w i l l be re ce i ved by the  · same popu l at i o n over the  c l e a n up pe r i od of  
e i g ht to te n ye a r s  from n at u ra l l y  occur r i n g  bac kg ro u n d  rad i a t i o n . 

( Fo r  a de f i n i t i o n o f  pe r son - rem , s ee  the  a n swe r to Que st i on 1 46 . ) 

What q u a n t i ty of  rad i oact i ve em i s s i o n s  i s  be i n g re l ea sed from Un i t  2?  

At p re se n t , sma l l q ua n t i t i e s  of  krypto n gas  a re be i n g ve nted from 
the reactor  b ui l d i n g at  the  rate o f a p p rox i mate l y  6 c u r i e s  a mo n t h . 

What i s  the  p roj e cted accumu l a ted do s e  that  co u l d  re su l t  from v e n t i ng  
at  the  p re se n t  rate  fo r the  d u rat i o n  o f  the c l e a n up?  

The  p roj ected cumu l at i ve do se  that  a person  s t a nd i n g  at  a po i n t o f  
max i mum expo s u re o f f s i te f o r  t h e  durat i o n of  t he c l e a n u p  co u l d 
rec e i ve  i s  a s k i n do se  o f  0 . 05 o f a m i l l i rem a n d  a who l e-body dose  o f  
0 . 00005  of  a m i l l i rem . 
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Q . 123 . 

A .  

Q . 1 2 4 . 

A .  

Q . 1 25 . 

A .  

Q . 1 26 . 

A .  

Q . 1 27 . 

A .  

I s  there a c a re fu l l y  re searc hed standard for a c c um u l ated do sage  fo r 
wo r kers  a nd the  p u b l i c? 

A l l s uch  do se s and  the i r po s s i b l e hea l th effects  a re ba s ed o n  p r i n 
c i p l e s deve l oped  by i n ternat i o n a l l y  recog n i zed author i t i e s  o n  the  
hea l th e f fect s  of  h a rmfu l rad i at i o n . The data u sed to p red i c t  hea l th  
e ffects  for  c l e a n u p  wo r ke r s  a re t ho se recommended by the  U . S .  N a t i o n a l  
Academy o f S c i e n c e s ' Comm i ttee o n  t h e  B i o l og i c a l  Effects  of  I on i z i n g 
Rad i at i o n ; the  U n i ted Nat i o n ' s Sc i e n t i fi c Comm i ttee of  the  E f fe c t s  o f 
Atom i c  Rad i a t i o n ; the  Nat i o n a l  Counc i l  o n  Rad i a t i o n  P rotect i on i n  the  
U . S . ; a nd  the  I n te rnat i o n a l  Comm i s s i o n  o n  Rad i o l og i c a l  Protect i o n . 

Wi l l  the  amo u n t s  re l e a sed  be  harmf u l  to c h i l dren  o r  fetu se s?  

The  amo u n t s  that  co u l d  be re l ea sed a re n ot co n s i dered harmfu l to a ny
one . The ca l c u l at i o n s  u sed to a r r i v e  at the p o s s i b l e adve rse hea l th 
e ffects  take i n to account  the  fact  that  c h i l dren  a nd  fetu s e s  a re more 
s en s i t i v e  to rad i at i o n  than  adu l t s .  

Wi l l  the  amo u n t s  re l ea sed be ha rm f u l  to fa rm a n i ma l s o r  pets?  

N o , and  for  the  same  rea son  g i v e n  i n  the  p rev i ou s  q ue st i o n . Fu rther
mo re , a l l sc i e n t i f i c ev i dence  to date i nd i cate s t h a t  farm a n i ma l s and  
pets  are  l e s s  s e n s i t i ve to do s e �  of  rad i a t i o n  than  h uma n s .  

C o u l d  the  amo u n t s  re l ea s ed a ffec t  p l a n t s  i n  t h e  area  that  are eaten  
by a n i ma l s and peop l e? 

A l l po s s i b l e  produc t s  i n  the  h uma n foodc ha i n  ( d r i n k i n g  water , f i s h , 
m e a t , farm p roduc e , m i l k , e tc . ) a re c o n s i de red i n  the  dose  
ca l c u l at i o n s  deta i l ed i n  Que s t i o n  1 2 7 . 

What a re c h a n ce s o f  fata l c a n c e r  a nd g e n e t i c ab norma l i t i e s  o c c u rr i n g  
to a membe r o f  t h e  p ub l i c  from c l ean up a c t i v i t i e s ?  

For a n  i ndi v i du a l  o f f s i te who  rece i ve s  the  ma x i mum expected who l e
body dose  o f  2 . 3  m i l l i rem , the  l i fet i me add i t i o n a l r i s k  of  fata l 
c a n c e r  ( that  i s ,  the  r i s k  o v e r  the  n o rma ] rate of fata l ca ncer)  i s  
abou t  17  i n  1 0  m i l l i on a n d  the  r i s k  o f g e n et i c e ffects  to o ff s p r i n g  
o f  t�e �x po s ed i nd i v i du a l  i s  �bout  1 0 0  i n  10  m f l l i o n .  These  r i s ks 
a re sma l l compa red wi t h  p u b l i c  hea l th stati s t i c s  wh i ch i nd i cate t h a t  
2 m i l l i o n o f  eve ry 10  m i l l i o n peop l e i n  the  Uni ted States wil l 
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Q . 1 28 . 

A .  

Q . 1 2 9 . 

A. 

Q . 1 3 0 . 

p roba b l y  d i e  o f  c a nc e r  ( from c a u s e s other 
·
than rad i at i o n  from n u c l f!ar 

powe r .  p l a n t s ) a nd that the n a t u ra l  o c c urrence o f  hered i ta ry d i sea s e  
i n  offsp r i n g  i s  a b o u t  600 , 000 i n  10 m i l l i on .  

How doe s the NRC e n s u re that p u b l i c  he a l th a nd s a fe ty a re p rotected 
d u r i n g  the c l e a n up? 

NRC v i g o ro u s l y  c a r r i e s  out the o ve r s i g h t  d u t i e s  s pe l l ed out i n  the 
a n swe r to Que s t i o n  1 3 � I ndepende n t l y  o f  the se act i v i t i e s ,  the 
E n v i ronme n t a l  Protect i on Age·n cy a n d  the c·omm o nwea l th of Pen n sy l va n i a  
m o n i tor the a r e a  a ro u n d  Th ree Mi l e  I s l a nd f o r  radi oact i ve re l ea s e s . 

I s  a l a rge- s ca l e re l ea se o f  rad i o a c t i v e  mate r i a l  t o  the e n v i ro nme n t  
a ro und T h re e  M i l e  I s l a n d  po s s i b l e d u r i n g  c l e a n u p ?  

The c h a n c e  o f  s u c h  a r e l ea se i s  e x t reme l y  remote bec a u se o f  the p r e 
c a ut i o n s  l i sted i n  t h e  a n swe r to Que s t i o n 78 . 

Wo u l d  the p u b l i c  be p rotected i f  a l a rg e - s ca l e re l ea s e  o f  rad i o
a c t i v i ty occ u r red i n  t h e  reacto r bu i l d i n g ?  

A .  Ye s . See t h e  a n swe r to Que s t i o n  78 . 

Q . 1 3 1. 

A .  

Are o ff s i te eme rg e n cy p l a n s  ade q uate i n  c a s e  a n  eme rg e n cy o c c u r s ?  

Ba s i c a l l y ,  t h e se p l � n s  a r e  ade q uate . Howe v e r , b a s e d  o n  eme rg e n cy 
p re p a red n e s s  e x e rc i s e s  cbnduc ted i n  Aug u s t  1 982 and N o v embe r 1 983 , 
the Fede ra l Eme rg e n cy Ma n a geme n t  Ag e n cy ( FEMA ) f o u n d  s ome de f i c i e n 
c i e s  i n  t h e  r e s po n se s o f  Da u p h i n a n d  La n c a s te r  c o u n t i e s . FEMA i n 
fo rmed t h e  C ommo nwe a l th o f  P e n n sy l va n i a  abo u t  t h o s e  de f i c i e n c i e s  a n d  
c o r re ct i o n s  a re u n d e r  way . 
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V I I . SOC IAL AND ECONOM I C  EFFECTS O F THE C LEANU P . 

Q . l32 . 

A. 

Q . 1 3 3 . 

A .  

Q . l 34 . 

A .  

Q . 1 3 5 . 

A. 

Co u l d  a g r i c u l t u re be adve rse l y  a f fected d u r i n g  the  rema i nder  o f  the 
c l ean up?  

If  the c l ea n up p roceeds  a s  i t  ha s ,  the  d i rect  e ffect  o f  dec o n tam i 
nat i o n  act i v i t i e s  o n  fa rme r s  s ho u l d  be n o n ex i s te n t . Howev e r , a n  acc i 
de n t a l  rad i oact i ve re l e a s e , whether  o r  n o t  i t  actua l l y  a ffected l a nd  
a re a s , co u l d re s u l t i n  a s u s ta i ned  p e r i od  o f . co n s um e r  re s i stance  to  
da i ry prod u c t s  a nd p roduce  from the area . The  staff  rate s the pro
bab i l i ty o f  such  re l ea s e s  as  remote . 

Al so , see  t h e  a n swe r to Q u e s t i o n  1 25  about  farm a n i ma l s .  

Ha s the  i n f l u x  o f  c l e a n up wor ke r s  a ffected the  s e rv i ce s  a nd  
fac i l i t i e s o f  a re a  l oc a l  governme n t s ?  

T h e  ma x i mum n umbe r o f  add i t i o n a l  wor ke r s  a s so c i ated w i th the  c l e a n u p  
at  a ny o n e  t i me i s  i n  t h e  ra n g e  o f  6 0 0  to 800 , a n umbe r t h a t  v a r i e s 
wi th  the  k i nd  o f  wo r k  u nde r way . The  N RC sta f f  i s  n o t  aware  o f  a ny 
s i g n i f i c a n t  prob l ems  to l oc a l  governme n t s  a r i s i n g  from the  add i t i o n a l  
peop l e a s so c i ated wi th  t h e  c l ea n u p  e ffort . 

Ha s tour i sm i n  the  a rea  bee n  adve r se l y  a f fected by the  c l e a n up?  

Actua l l y ,  T h re e  Mi l e  I s l a nd h a s i t se l f become a to u r i st attract i o n 
for  peop l e v i s i t i n g the Getty sburg-Harri sburg-He r sh ey a rea . App ro x i 
mate l y  350 , 000  peop l e have  v i s i ted the  V i s i to r ' s C e n te r  or  tou red the 
s i te i n  the  fo u r  and � n e - ha l f years  s i n c e  the  acc i dent . Of c o u r s e , 
a n  acc i den ta l  re l ea se of  rad i oact i v i ty dur i n g  c l e a n u p  co u l d po s s i b l y  
ca u s e  tour i sm i n  the area  t o  dec l i n e .  Howev e r ,  there  ha s bee n  n o  
s u c h  re l ea se a n d  t h e  chance s of  o n e  a re remote . 

Ha s the c l e a n u p  affected rea l e state va l ue s  i n  t he  a rea?  

A surv ey of  rea l  e state v a l u e s  conducted i n  1 981  found  n o  re l at i v e  
change  i n  p rope rty v a l u e s  attr i butab l e to  the  acc i de n t . N RC i s  u n 
awa re o f  a ny c ha n g e s  s i n c e  that  s urvey . 
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Q ; l36 .  Has  the c l ean u p  adve r se l y  a ffected recreati o n a l  u s e  o f  the 
S u s q ue h a n n a  R i ver? 

A .  No . See the  a n swe rs  to Q u e st i o n s  34 and  36 . 

39 



VI I I .  

Q . 1 37 . 

A . 

Q . 1 38 . 

A .  

Q . 139 . 

A .  

Q . 1 40 . 

WORKER EXPOSURES AND SAFETY 

Ha s any n ew i n fo rmat i o n  come to l i g ht  abo ut worker e xp o sure and 
po s s f b l e hea l th  e ffects ?  

Ye s .  NRC ha s  i s s ued S upp l eme n t 1 t o  the  Prog ramma t i c E n v i ronmen ta l  
I mpact  Stateme n t  t h a t  update s i n fo rmat i o n abo ut wo rker expo s u re s . 
I n  i t , the NRC sta ff  ra i se s  e stmate s of  the  co l l e c t i ve  rad i at i on dose  
wor ke r s  a r� l i ke l y to rece i ve du r i n g  the  c l ea n up . The sta ff  a l so 
reco n si de r s  what these  i n c re a sed e s t i mate s cou l d  mean  to wor ke r  
hea l th . 

What are  the  rev i sed  e s t i mate s o f  rad i at i o n  dose � wo rkers  c ou l d 
rece i ve ?  

.When  t h e  o r i g i n a l  e st i mate �· we re made i n  Ma rch  1 9 8 1 , the radi ati on  
do se  to the  wo r kforce wa s e st i mated to be betwe e n  2 � 000 and 8,000 
person-rem . Accord i ng  to rev i sed e st i ma te s , c l ea nup  wo r ker s are  
l i ke l y  to  rece i ve a tota l  c o l l e ct i ve  rad i at i o n  do s e o f  between  
1 3 , 000 and  46 , 000 person-rem fo r the  e n t i re c l e an up p roj ect . 

( Fo r  a n  e xp l a n a t i o n o f  p e r s o n - rem� see  the  a n swe r to  Quest i on  1 46 . ) 

How cou l d th i s i ncrea sed do s e  ra nge  affect  w6r ke r he a l th? 

Stati st i ca l l y , the se  i nc re a s ed do se  e st i mate s s l i g h t l y  ra i se the 
c h a n c e s  o f  cancer  for the g ro up .as  a who l e .  I t  i s po s s i b l e that th i s 
rad i a t i o n  d o s e  cou l d re s u l t i n  . two to s i x fata l c a n c e r s  i n  the  wor ke r  
pop u l at i on . 

Wou l d no nfata l cancers  a l so re s u l t f rom the l ev e l  o f  rad i at i o n  dose 
wor ke rs c o u l d  rece i ve?  
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A .  

Q . 1 4 1 . 

A .  

Q . 1 42 . 

A .  

Q . 1 43 . 

A .  

Ye s .  Stati s t i c a l l y ,  the n umbe r of n o nfata l c a n c e r s  c o u l d be approx i 
ma te l y  o n e  a n d  o n e - ha l f  to two t i me s  the n umbe r of fata l c a n c e r s , 
a c c o rd i n g to the be s t  sc i e n t i f i c e s t i mate s . That i s ,  tn add i t i o n  to 
the po s s i b i l i ty of fata l c a n c e r s , t h e re co u l d  be 3 to 12 n o n fata l 
c a n c e r s . ( The  ba s i s fo r the se e s t i mate s come s f rom a 1 980 report o f  
t h e  Nat i on a l  Academy o f  Sc i e n c e s  Adv i so ry Comm i ttee o n  t h e  B i o l og i c a l  
Eff e c t s  o f  I o n i z i n g  Rad i at i on . )  

Wo u l d  there be other  adve r s e  hea l th e ffects?  

Ye s .  There cou l d  be from 3 to  1 2  g e n et i c e ffec t s  i n the  o ff sp r i n g  
o f  the  wo rke r s . Shou l d  g e n et i c  e ffec t s  o c c u r , i t  i s  po s s i b l e that 
they cGu l d o c c u r  i n  more than one g e n e rat i o n  of o f f s p r i n g . 

Do the se  n ew e s t i mate s mea n  that i nd i v i du a l  wor ke r s  w i l l  be expo sed 
to l a rger  amo u n t s  of  rad i a t i o n  than  wa s p rev i o u s l y  thought?  

No . N RC reg u l at i o n s  str i c t l y  l i m i t the  amo u n t  o f  rad i at i o n  that an  
i nd i v i du a l  wo rker  can  rece i ve .  The se  reg u l at i o n s  have  been  and  w i l l  
c o n t i n u e  to be str i c t l y  e n fo rced . 

The add i t i o n a l  rad i at i o n  e s t i ma ted may be d i s t r i b uted among  a l a rg e r  
n umbe r o f  wo r ke r s , s o  that  a n  i nd i v i du a l  wo r ke r  w i l l  s t i l l  rec e i ve n o  
more than  t h e  reg u l a t i o n s  p erm i t .  

H ow doe s the  pote n t i a l  for  fata l c a n c e r  to c l e a n u p  wo rke r s  compare 
w i t h  r i s k s  o f  fata l c a n c e r  to the  e n t i re U . S .  p o p u l at i o n ?  

T h e  average  membe r o f  t h e  U . S .  pop u l a t i o n  h a s  about  a 1 - i n - 5  c ha n c e  
o f  deve l o p i n g  fata l cance r . T h a t  i s ,  f o r  every 1 0 , 000  peop l e l i v i n g 
i n  the  U . S . , a ppro x i mate l y  2 , 000  w i l l  d i e o f  c a n c e r . For a member o f  
the  c l e a n up  wo r kforce act i ve  i n  deco n tam i n a t i o n  wo r k  over  t h e  c o u r s e  
o f  t h e  c l ea n up , t h e  c ha n c e s  a re about 1 i n  4 . 9 ,  ba sed o n  stat i s t i c a l  
e s t i mate s . 
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Q . 144 . 

A .  

Q . 145 . 

A .  

How d o  hea l th r i s ks t o  wo rkers a t  TM I - 2  compare w i th r i s ks fo r other 
occupat i o n s ?  

T h e  fo l l ow i ng tab l e g i v e s  s tati s t i c a l  e s t i mate s o f  t he exte nt to 
wh i c h wo rki ng i n  c e rtai n occupat i o n s  s horte n s  the l i fe of a 40-year 
o l d p e rs o n .  

Reduced L i fe span i n  D ays fo r Occupat i o n s  L i sted 

Occupat i o n  

Dee p - Sea F i s h i ng 
Coal  M i n i ng 
O i l Re f i n e ry 
Ra i l ways 
C o n s truct i o n  
I nd u stry (Ave rage Va l u e )  
Radi at i on Wo r ke r s  

F o r  1 year o f  Wo rki ng 
L i fe ( Pe r s o n  Aged 40 ) 

3 1 . 9 
3 . 6 
2 . 6 
2 . 2 
2 . 1 
0 . 5 

Exp o s ure at 5 rems/year 1 . 3 
Expos ure at � rem/year 0 . 1 

S o u rce : New S c i enti s t , Sept . 13 , 1979 . 

Where can I get more detai l ed i nfo rmat i o n  about recent e s t i mates o f  
wo r ke r  exp o s u re? 

F o r  deta i l ed i nfo rmati on about rev i s e d  e s t i mate s for wo rke r  expo s u re s , 
s e e  draft S upp l eme nt 1 to the 1 1 Programmat i c  E n v i ronmental I mpact 
Statement Re l ated to Deco ntam i nat i o n s  and D i s p o s a l  o f  Rad i oact i ve 
Wastes Re s u l t i ng from March 28 , 1979 Acc i dent , T h ree Mi l e  I s l and 
N u c l ear Stat i o n , U n i t 211  ( NUREG- 0683 , S upp . 1) . 

F o r  an easy- to- read vers i o n o f  the i nfo rmat i on i n  the S upp l eme nt , s e e  
1 1 An swe rs to Q u e s t i o n s  about Updated E s t i mate s of Occupat i o n a l  
Radi at i on D o s e s  a t  Th ree M i l e  I s l and , Un i t  2 1 1  ( NU REG- 1060 ) .  

See the i ntroduct i o n to t h i s que s t i on- answe r report for i n format i on 
about whe re to obta i n cop i e s o f  N RC document s . 
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Q . 1 46 . 

A .  

What doe s pe r so n -rem mea n ? 

Pe r s o n - rem re fe rs to the s um o f  i nd i v i du a l  rad i at i o n do se s t h a t  may 
be rece i ved by membe r s o f  a c e rta i n g ro up . Pe r son - rem i s  ca l cu l ated 
by mu l t i p l y i n g  the ave rage do se  per p e r s o n  by the n umbe r o f  p e r s o n s  
i n  a g roup . Fo r examp l e ,  1000 p eop l e each  expo s ed to 1 m i l l i rem o f 
rad i at i o n  wou l d  have a c o l l ect i ve do se o f  1000 m i l l i rem , wh i ch i s  1 
p e r s o n - rem . 
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I X . RADIATI ON MON ITOR I NG OF  THE ENVI RONMENT DU R I NG THE C LEANUP 

Q . 1 47 . 

A .  

Q . 1 48 .  

A .  

Q . l 49 . 

A .  

I s  rad i at i o n  mo n i tor i n g  st i l l  be i ng co nd ucted o ff s i te?  

Ye s .  Mon i to r i n g  i s  c u rre n t l y  be i ng conducted by N RC a nd  the E nv i ro n
me n ta l Protect i o n Age n cy , by State agenc i e s from Pe n n sy l va n i a and  
Ma ry l and , a n d  by GPU N uc l ea r . Sta f f  membe rs  f rom the  Food and  Drug  
Adm i n i strat i o n o f  the  U . S .  P u b l i c  Hea l th Serv i ce  rout i n e l y  rev i ew 
re s u l t s  of the  m i l k  a nd  food s u rv e i l l a n c e  pro g ram conducted by the 
P e n n sy l v a n i a  De p a rtment  o f  E n v i ro nme n ta l Re so u rce s ( DER ) . 

! n  add i t i o n  to mon i to r i n g  do n e  by the  Commo nwea l th ' s DER , the  
Depa rtme n t  o f  Natura l Re s o u rce s from the  State  of  Mary l and  ta ke s 
f i s h , vegetat i o n , a nd  s ed i ment  samp l e s  from the  l owe r S u sq u e h a n n a  
R i ver  a nd  the  u p p e r  C h e sape a ke Bay . 

I s  the  mon i to r i n g  i n fo rmat i o n  ava i l ab l e to the  p u b l i c? 

Ye s .  E PA ma ke s  mon i to r i n g  re s u l t s  a v a i l ab l e fo r pub l i c  i n spect i on  at 
i ts M i dd l etown o f f i c e . Mon i to r i n g  re s u l ts  a re a l s o  pub l i s hed by EPA 
i n  a mo nth l y  n ews l ette r  that  i s  a l s o  made ava i l ab 1 e to the  n ews 
med i a .  NRC p ub l i she s mon i to r i n g  re s u l t s obta i n ed by N RC , EPA , and  
GPU  N u c l ear  i n  the  ' ' NRC TMI P rog ram Off i ce Wee k l y  Stat u s  Report . "  
T h i s report i s  ma i l ed rout i n e l y  to p u b l i c  and  p r i vate i n tere st  group s , 
p ub l i c  o f f i c i a l s ,  med i ca l  s oc i et i e s , p r i vate c i t i ze n s , a n d  the  n ews 
med i a .  

GPU N uc l e a r  a l s o  i s s ue s  news  re l ea s e s  o n  i t s mo n i to r i ng  act i v i t i e s . 

Do a ny o f  the se  organ i zat i o n s oversee  GPU  N uc l e a r ' s mon i to r i n g  
p rog ram? 

Ye s . N RC co nducts  an a n n u a l  i n -depth  i n spect i on of  GPU N u c l ear ' s  
mon i to r i n g  p rog rams a n d  a ud i t s  on-go i n g mon i to r i n g  mon th l y  and , i n  
snme cases , da i l y .  Du r i n g the a n n u a l  i n s pect i o n , N RC i nde p e nde n t l y  
ver i f i e s  t h e  a c c u racy o f  G P U  N uc l e a r  i n strume n t s , i ndepende n t l y  
a na l yze s the same samp l e s  ta ken  by GPU , a nd  p rov i de s  GPU wi th  b l i nd 
samp l e s  to c o n f i rm the accu racy o f  the i r e q u i pme n t  a n d  report i ng  
procedure s . 

N RC ro ut i n e l y  ve r i f i e s  samp l i n g method s by o b s e rv i n g  a s  samp l e s  a re 
take n . N RC a l s o  freq ue n t l y  eva l uate s s ome i n s trume n t s  and  samp l e 
re s u l t s .  F i n a l l y ,  N RC eva l uate s a ny re s u l t s  that  are not co n s i stent . 



Q . 1 50 . 

A .  

Q . 1 5 1 . 

A .  

Q . l 52 . 

I s  the En v i ronme n t a l  P rotec t i on Age n cy sti l l  re spon s i bl e  fo r c o o rd i 
n at i ng o f f s i te e n v i ronme n ta l rad i at i o n mon i to r i ng?  

Ye s . P re s i den t Carter d i rected EPA to f i l l  t h i s ro l e  fo l l owi n g  t h e  
acc i dent i n  Ma rc h  1 979 . 

Are p r i vate c i t i ze n s  from the  Thre e  M i l e  I s l a nd  a rea s t i l l  i nvo l ved 
i n  the mo n i to r i ng? 

Ye s .  Peop l e from f i ve  town s h i p s  w i th i n  a S-m i l e  rad i u s  o f  TMI 
p a rt i c i pate i n  da i l y  mon i to r i ng  under  a prog ram spon sored by the  
Depa rtme nt  o f  E n e rgy and  the Commo nwea l th o f  P en n sy l va n i a .  

C a n  membe r s  o f  the  p ub l i c a nd l oca l o ff i c i a l s ma ke s pec i a l req ue st s  
f o r  rad i at i on samp l i n g? 

A .  Ye s .  N RC w i l l  ho nor  s uch  req u e s t s  a t  n o  co st  to the  pub l i c . 

Q . 1 53 . 

A .  

Q . 1 54 .  

A .  

Q . 1 5 5 . 

A .  

Q . 1 56 . 

A 

Whe re can  s uch  a req ue st be made? 

You can c a l l the  N RC staff at  the Three M i l e  I s l a nd Program Off i ce  
o n  Three M i l e  I s l a nd  ( 7 17-948- 1 1 5 0 )  or  come i n  to the  N RC M i dd l etown 
o f f i ce , 100 Brown Street . 

What ki nds  o f  samp l e s  c a n be  ta ke n ?  

N RC c a n  samp l e s o l i d s ( such  a s s o i l ) a n d  l i q u i d s  ( s uch  a s  wate r a n d  
m i l k ) .  

How soon  a re re s u l t s  ava i l ab l e?  

Mo st  a n a l y s e s  t a ke app rox i mate l y  a wee k .  

I s  there a ny truth  to the  rumor that  the  Env i ronme n ta l  P rotect i o n 
Age n cy w i l l  d i s c o n t i n u e  i t s mo n i to r i n g  a c t i v i t i e s � t  TM T ?  

At a pub l i c  meet i n g  o f  the TM I -2 Adv i so ry P a n e l o n  Februa ry 9 ,  1 984 , 
i n  H a rr i sburg , a n  EPA o f f i c i a l  s u g g e sted that  the  organ i zat i o n s  

45 



Q . 1 5 7 . 

A .  

Q . l 58 .  

A .  

i n v o l ved i n  o ff s i te m o n i to r i n g  meet t o  r e e v a l uate the e n t i re p rog ram 
wi t h  the a i m  of reduc i n g or e l i m i n a t i n g  d u p l i c a t e  or i n a p p ro p r i ate 
mo n i tor i n g . 

What organ i za t i o n s a re mo n i tor i n g  the  rad i a t i o n  wo r ke r s  rece i v e ?  

Wo r ke r  dose s a re mo n i to red by GPU N uc l ea r . ln  add i t i o n , N RC h a s a 
fu l l t i me profe s s i o n a l  staff  o f  rad i a t i o n  s p e c i a l i s t s  a t  T h re e  M i l e  
I s l a nd . They conduct o n g o i n g rev i ews o f  the GPU N u c l e a r  rad i a t i o n 
p ro te ct i o n  p rog ram a n d  ·t he  method s t h a t  GPU u s e s  to mon i to r  wo rke r  
do s e s . N RC a l so keep s  reco rds o f  wo r ke r  expo s u re s  a t  eac h · o p e r a t i n g  
n u c l e a r  powe r p l a n t  i n  t h e  U . S .  

What  k i n d s  o f  i n strume n t s  a re be i n g u s ed to mea s u re wo rke r  e x p o s u re ?  

GPU N uc l e a r  h a s  a n umbe r o f  opt i o n s  as  to the  k i n d  o f  rad i a t i o n 
mo n i to r i n g  i n strumen t s  i t  c a n  u s e . A dev i ce c a l l ed a do s i mete r i s  
u s ed to reco rd the  rad i a t i o n  do s e  a wo r ke r  rece i ve s . GPU N uc l e a r  
a s s i g n s  each  rad i a t i o n  wo r ke r  a thermo l um i n e s c e n t  do s i meter ( T LD ) . 
T h i s  dev i ce ,  wh i c h reg i s t e r s  a wo rker 1 s  a ccumu l ated dose  from i o n i 
z i n g rad i a t i o n , i s  a n a l yz ed o r  1 1 read1 1  e very month . Any do s e  i n d i 
c a ted i s  added to p rev i o u s  read i n g s  for  that i nd i v i du a l . 

GPU  N uc l e a r  a l so p ro v i de s  a d i rect - r e ad i n g , o r  s e l f-readi n g , do s i meter 
fo r each  wo r ke r  w h o  e nters  a radi a t i o n  a rea . Wo rker s c a n  read  t h i s 
do s i mete r d u r i n g  wor k  to kn ow how much  do se  they h a v e  rec e i ved from 
the t i me they e n te r  a rad i at i o n  a re a . Wo rke r s  a re req u i red to read 
t h e s e  dev i ce s  before , dur i n g , a n d  a fter  wo r k  a n d  report the re s u l t s  
o f  the i r read i n gs .  T h e s e  dev i c e s a l l ow wo rkers  t o  t e l l i mmed i a te l y  
i f  a do se  i s  l a rg e r  t h a n  e x p e c ted . If i t  i s ,  wo r ke r s  a r e  t o  l eave 
t h e  area at o n c e . These dev i ce s  a l so  a l l ow GPU N uc l e a r  to kee p  trac k 
o f  wo rke r do se s a n d  tb d e t e rm i n e  how much  do se i s  be i n g rece i ved  fo r 
e a c h  j ob .  A l l do se s t h e n  b e c ome p a r t  o f  t h e  wo rker • s  c umu l a t i ve 
expo s u re rec o rd . Both N RC a n d  GPU off i c i a l s rev i ew the se rec o rd s  fo r 
t he i r c omp l i a n c e  w i t h  NRC reg u l a t i o n s g o v e r n i n g d o s e  l i m i t s . 

Other  i n s trume n t s , some i n  f i xed l oc a t i o n s  a n d  some c a rr i ed by 
wo rke r s , a re u sed to l o c a t e  s o u rc e s  o f  rad i a t i o n , to e st i mate the 
do s e  wor ker s co u l d  rece i ve , to dete rm i n e  the  co n c e n trat i o n o f  rad i o 
ac � i v e  s ubsta n c e s  i n  a i r ,  a n d  to ta ke o th e r  spec i f i c  mea s u reme n t s . 

Fi l tered vent i l at i o n  sy stem s a n d  re sp i rato r s  a re i n  u se to m i n i m i z e 
the  p o s s i b i l i ty t h a t  wo r ke r s  c o u l d  i n ha l e o r  swa l l ow rad i o a c t i v e 
mate r i a l s .  To mo n i to r  fo r s u c h  a po s s i b i l i ty ,  GPU  Nu c l e a r  req u i re s  
a l l wo r ke rs t o  be mea s u red fo r i n t e r n a l  rad i a t i o n  be fore they a re 
emp l oyed a n d  a t  l ea s t  o n c e  a year  there a fte r . A wo r ke r  s u spected o f  
i n t e rn a l c o n tami n a t i o n i s  e xam i n ed i n  a s pec i a l rad i at i o n -detec t i o n  
d�v i c e fo r th i s purpose ( a  "who l e -body c o u n te r11 ) a n d , depend i n g  o n  
the · re·su lt s ,. may • l so have urfne o r  fec a l  samp l e s  a n a l yzed . 
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X .  THE POTENTIAL FOR ACC I DENTS DU.R I NG TH E C LEAN U P  

Q . 159 . 

A .  

Q . l 6 0 . 

A .  

Q . 1 6 1 . 

A .  

Have  there  been  a ny acc i de n ta l  re l ea s e s  o f  rad i oacti v i ty s i nce  the  
c l e a n u p  bega n that have  adve r s e l y  a ffected the  p ub l i c? 

No . 

Have  the re been  a ny acc i de n t a l  sp i l l s  o f  wate r g e n e rated by the  
acc i de n t  o r  o f  a ny o t h e r rad i o a c t i v e  wa ter  i n to the  S u s q ue h a n na  
R i ver?  

No . 

Have  the re been  a ny acc i de n t s  i n vo l v i n g  the  tra n s p o rtat i o n o f  rad i o
act i ve wa ste s?  

N o . 
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X I . C LEAN U P  S C H EDU LE AND FUN D I NG 

Q . 1 62  

A .  

Q . 1 6 3 . 

A .  

Q . 1 6 4 . 

A .  

Q . 1 6 5 . 

A .  

T h e  c l e a n u p  s c h e d u l e  p u b l i s h e d  i n  Ma r c h  1 9 8 1  s t a te d  t h a t  t h e  c l e a n u p 
wo u l d  t a ke f i v e  t o  s e v e n  y e a r s . C a n  t h i s s c h e d u l e be m e t ?  

N o . T h e  a n swe r t o  Q u e s t i o n  1 7 1  o u t l i n e s  c l e a n u p  g o a l s f o r  1 9 84 . 
B ey o n d  1 9 84 , t h e  s c h e d u l e  i s  n o t  f i rm b e c a u s e  o f  f u nd i n g  u n c e r ta i n t i e s .  

I s  t h e  c l e a n u p  o n  s c h ed u l e  n ow? 

N o . 

W h a t  a re t h e  r e a s o n s fo r t h e  de l ay ? 

De l ay s  o c c u r r e d  f o r  e s s e n t i a l l y  t h r e e  r e a s o n s .  F i r s t , t h e  l a c k  o f  
a d e q u a t e  f u n d s  h a s  c a u s e d  a c o n s i d e r a b l e d e l ay i n  t h e  c l e a n u p . 
S e c o n d , c e r ta i n t e c h n i c a l  p ro b l e m s , s u c h  a s d e c o n ta m i n a t i n g  b u i l d i n g s  
a n d  e q u i pme n t , we r e  mo re d i f f i c u l t t h a n  o r i g i n a l l y  t h o u g h t . T h e n , 
e s t i ma t e s o f  o c c u p a t i o n a l e x p o s u re s  h a d  to  b e  r e v i s e d  u pwa rd s t o  
re f l e c t  a c t u a l c o nd i t i o n s  i n  t h e  r e a c t o r  b u i l d i n g .  T h i rd ,  s e v e ra l 
e x h a u s t i v e - - a n d  t i m e - c o n s u m i n g - - i n v e s t i g a t i o n s  we r e  n e c e s s a ry i n  
r e s p o n s e  to a l l e g a t i o n s  c o n c e r n i n g re f u rb i s hme n t o f  t h e  p o l a r c ra n e . 
T h e s e  a l l e g a t i o n s  had to  b e  ( a n d  we r e ) r e s o l v e d  t o  t h e  s a t i s fa ct i o n 
o f  NRC b e f o re re f u rb i s h me n t  o f  t h e  c ra n e , a key s t e p  i n  t h e  c l e a n u p , 
c o u l d b e  t a ke n . 

Wo u l d  y o u  o u t l i n e t h e  T h o r n b u r g h  P l a n  to f i n a n c e  t h e  c l e a n u p  a n d  
s h ow h ow m u c h  o f  t h e  mo n ey p r o p o s e d  ha s b e e n  c o mm i tted? 

Go v e r n o r  T h o r n b u r g h  r e c omme n d e d  that c l e a n u p  o p e ra t i o n s  a t  TM I - 2  be 
f i n a n c e d  a c c o rd i n g  to the f o l l ow i n g  c o s t- s h a r i n g  f o rm u l a  l i s t e d  i n  
th e l e f t - h a n d  c o l umn . F u n d s f i rm l y  c omm i tted a r e  s h own i n  t h e  r i g h t  
c o l umn . 
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Q . 1 66 . 

A .  

Q . 1 67 . 

A .  

Orga n i zat i o n  Tho rnburg h  

• GPU N uc l ear  ( ratepaye r s ) $245 ( m i l l i o n )  
• Nuc l ear  i nd� stry 190  
• Fede ra l gove rnme n t  

( Dept . of  E n e rgy )  1 9 0  
• I n s u rance  payme n t s  90 
• Pe n n sy l van i a  30  
• New Jersey 1 5  

• S o u rce s not  i n  the  Thorn b u rg h  P l a n  
• Babc o c k  & Wi l cox  sett l eme n t  
• Ja pa n ese c o n tr i but i o n s  
• E l ec t r i c Powe r Research  

I n st i tute 

$760  ( m i l l i o n )  

Fi rm l y  
Commi tted 

$204 ( m i l l i on )  
( see  be l ow) 

a p p rox . 80 
90 
3 0  
12  

30  
18  

9 

$473 ( m i l l i on )  

The i n ve stor-owned e l ectr i c ut i l i ty i nd u stry ha s p l edged $77 m i l l i on ,  
but a m i n i mum o f  $ 1 00  m i l l i o n m u s t  be p l edged be fo re funds  wi l l  be 
a va i l ab l e for  the c l e a n u p . The  Depa rtme nt  o f  E ne rgy re search  budget 
for  TM I - 2  i s  $ 1 59 m i l l i o n ,  about o ne-ha l f o f  wh i c h i s  comm i tted to 
c l e a n u p  act i v i t i e s .  The E l ectr i c Powe r Re search  I n st i tute wi l l  a l s o  
s pe nd  approx i mate l y  $9  m i l l i o n i n  re searc h  and  deve l opmen t  act i v i t i e s  
d i rec t l y  re l ated to the c l e a n u p . 

What  i s  the c u rrent  o ut l ook  for f u nd i n g ?  

Fu nd i n g  for  1 984 i s  f i rmer  than  for  l a ter  yea rs . Comp l ete fu nd i n g  
p l a n s  must  awa i t  f u rther  comm i tme n t s  from cont r i buto r s . 

Fo r examp l e ,  i n  Decembe r 1 983 � the  U . S .  I n tern a l  Reve n ue S e rv i ce 
r u l ed that those  ut i l i t i e s  that a pp l i ed wo u l d  be p e rm i tted to deduct  
ag a i n st corporate i n come tax e s  the i r co ntr i buti o n s  to the  TM I -2 
c l e a n up fund . S i nce that t i me , ut i l i ty p l edg e s  have  i n c rea sed from 
$65 m i l l i on to $77 m i l l i on . It i s  hoped that t h i s r u l i ng w i l l  
e n c o u rage f u rther  ut i l i ty co ntr i but i o n s to the c l ea n up fund . 

I f  fund i n g  wa s u n l i m i ted , cou l d  the  c l ean up go mo re q u i c k l y? 

Ye s .  The pace of  the  c l e a n u p  i s  i n  l a rge  part c o n t ro l l ed by fund i n g , 
but  there are  tec h n i ca l  c o n s t ra i n t s ,  s u c h  a s  the  s e q u e nce  i n  wh i c h 
the  wo rk  i s  comp l eted . Fu rthermo re , a s  each  step  o f the  c l ea n u p  i s  
comp l eted , i t  prov i de s  i n format i o n  e s se n t i a l  to proc e ed i n g  wi th  the  
next  step . 
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Q . 168 . 

A .  

Q . 169 . 

A .  

Q . 1 7 0 . 

Does the current pac e o f  the c l e a n u p  pose any threat s to publ i c  
h e a l th o r sa fe ty? 

No . N e v e r t he l e s s , fu nd i n g u n c e rta i n t i e s  a fter 1984 co u l d comp l i ca t e  
t e c h n i ca l  p rob l em s a n d  f u r t h e r  l e n g t h e n  the c l e a n u p . NRC p l ari s to 
a s s e s s  GPU N u c l e a r • s s c hedu l e and to e v a l u a t e  t he i r abi l i ty to c on

t i nu e  th � c l ea n up i n  1 985 a n d  beyond i n  a ma n n e r  t h a t  w i l l  adeq uate l y 
p rotect p u b l i c  h ea l t h  a n d  s a fety . , 

S i n c e  f u n d i n g  i s  c u r re n t l y  a p rob l em , a re c l e a n up dec i s i o n s  be i n g 
made s o l e l y o n  the ba s i s o f  co s t? 

N o . 

Do e s  NRC  rev i ew GPU N u c le a r • s  f i n a n c i a l  ab i l i ty to comp l ete c l e a n u p  
op e rat i o n s t o  a s s u re t h a t  o n c e  a n  o p e ra t i o n  h a s  beg u n  i t  c a n  be 
comp l eted . w i thout j eopardi z i n g  wo r ke r  and pub l i c  hea l th and safety? 

A .  Ye s .  NRC doe s  ta ke t h i s i n to co n s i de rat i on . 

Q . 1 7 1 . 

A .  

Q . 1 72 . 

A .  

Q . 1 7 3 . 

A .  

What are  c l e a n u p  g oa l s for  1 984? 

GPU Nuc l e ar p l a n s  to co nt i n u e  dec o n tam i n a t i o n  wo r k  wh i l e  go i n g fo rwa rd 
w i t h i mp l eme n tat i o n o f  the dose  reduct i o n p rog ram to l e s se n  wo r ke r  
e x po s u re t o  rad i at i o n . T h e  p roce s s i n g  and  s h i pme n t  of  rad i oact i ve 
wa stes  w i l l  a l so  con t i n u e . I n  the me a n t i me , re search  and  deve l opme n t  
wo r k  f o r  t h e  de s i g n  and  p reparat i o n o f  too l s t o  remove t h e  core a n d  
damaged f u e l  c o nt i n ue s . Wo r k.  i s  a l so  go i ng fo rwa rd o n t h e  re f u e l i n g 
c a n a l  i n  p re pa rat i o n  for  the t ra n sfer  a nd  pa c ka g i n g  o f  t h e  damaged 
f u e l . 

How much mo n ey i s  ava i l a b l e for  1 984? 

GPU Nuc l ea r  h a s  comm i t ted $75 m i l l i o n to c l e a n u p  act i v i t i e s  i n  1984 . 

H ow ma ny e n tr i e s  per  wee k  are wo r ke r s  c u r re n t l y  ma ki n g ? 

Two to four  p e r  wee k . 
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Q . 174 . 

A .  

Q . 175 . 

A .  

Q. l 76 . 

A .  

C a n  t h e  c l e a n u p  g o a l s fo r 1984 be accomp l i shed a t  th i s l ev e l  of 
a c t i v i.ty? 

Ye s . Group s o f  wo r ke r s  c a n  a c c omp l i s h a v a r i ety of ta s ks towa rd 
mee t i n g  the c l e a n u p  g oa l s du r i n g  e a c h  e n t ry .  

Doe s G P U  N uc l ea r  p l a n  to c a l l bac k wo r ke r s  l a i d  o f f  i n  l a te 1 983? 

GPU N uc l e a r  has a l ready ca l l ed ba c k  more wo r ke r s  t h a n  those l a i d  o f f . 

I f  GPU  N u c l e a r  goe s b a n kru p t  be f o r e  the  c l e a n u p  i s  f i n i s h ed , ha s NRC 
con s i de red a l ternat i ve s  to e n s u re t h a t  p u b l i c  h ea l t h  a nd s a f e ty a re 
protected? 

Ye s .  I n  a 1980 re p o rt o n  t h i s to p i c ,  t h e  N RC s t a f f  n o te d  t h a t  two 
o p t i o n s e x i sted f o r  comp l e t i n g  t he c l e a n u p  s h o u l d G P U  N uc l e a r  g o  
ba n krupt . T h e  f i rst  op t i o n  wo u l d  be f o r  a Fede ra l a g e n cy to c o n t r a c t  
for t h e  c l e a n up wo r k  w i t h  ( 1 ) f o rmer GPU N uc l e a r  emp l oye e s ,  t he i r 
con tracto r s , o r  o t h e r  c o n t r a c to r s , ( 2 )  o t h e r  Fede r a l  a g e n c i e s  o r  
n a t i o n a l  l ab o r a t o r i e s , o r  ( 3 )  s t a t e  a g e n c i e s . The  s e c o n d  o p t i o n  
wo u l d  b e  f o r  a Fede ra l age n cy t o  f i n i s h  t h e  c l e a n u p  wo r k  w i th  i t s own 
emp l oye e s .  
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