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INTRODUCTION 

This quest1on-and-.answr report prov1du answers In nonhchnlcal language to 
frequently ash� questions about the status of cleanup .activities zt Three 
M1141 Island, Unit 2. The answers update 1nfonaat1on first prepared In 1981, 
shortly after the cleanup got under way. Si nce then, a variety of IMportant 
develoPMnts In the cleanup has occurred, Nl<1ng an update desirable at thh 
tl11e. Th• 1 nfomat1on In the report should be re�od In conjunction with 
"Answers to Frequently asked Questions About Updated Estl11ates of Occupational 
Exposure at Three Mile Island, Unit 211 (NUREG 1060), a detailed discus sion, 
also In nonhchn1cal lanaguage, of Increased occupational e�posure esttmatu 
for tho cleanup and their possible health effects on workers. 

Both these publications werl! prepared by the staff of the Three '111e hland 
Program Office as part of NRC's continuing responsibility to keep the public 
Informed •bout the status of and plans for the cleanup. The views expressed 
are those of the NRC staff. 

Copies of both reports are avail able at NRC's Three Mile I sland Program 
Office, 100 Brown Street, Middl etown , Pennsylvani a, tel ephone (717) 948-1150, 
or by calling the NRC site office at Three Mile Island, telephone (717) 
948-1120. 

Copies are a l so available at TMI-Z Advisory Panel meetings In Harrisburg. 
These meetings usually take place from 7 p.m. to 10 p.m. on the second Thursday 
of every month. NRC notifies the loca l news media  of the time and l ocat i on of 
each meeting. 

Or. ��rnard J. Snyder 
Program 01 rector 

Three Mile Island Program Office 
U . S. Nuclear Regu!atory Comn:lssion 
Washi ngton , 0. C. 20555 

v 



I. PURPOSE, SCOPE AND COfiiiUNITY INVOLVEMENT IN THE CLEANUP 

Q.l. Has the 111ajor reason for p roceeding wit h  the cl eanup changed? 

A. No . The go•l for t he project remains the sa roe -- to re11ove fuel from 
the daooaged reactor and to c l ean the auxil fary and reactor bui l di ngs 
to ensure the l ong-term protectio,, tf publfc hea l t h  and safety, a s  
wel l  a s  t o  prevent the Three Mile Isl an d  site from becoming a l ong
term or permanent waste storage faci li ty .  

Q . 2 .  What ma jo •· c leanup tasks have been accompl i s hed t o  date? 

A. As o f  March 1984, workers have --

• Deconta minated water generated by the accident i n  t he reactor 
building basement (completed May 1982) and in •he auxil iary 
building (compl eted Marc h 1981) 

Shipp •d a l most a l l  the highest l evel radl�active wastes offsite, 
e xcept for damaged fuel from the core 

Purged �.rypton from a i r  in the reactor bui l ding through contro l l ed 
releases in June and July 1980 

Located and measured radiation areas and conta mination within the 
reactor and auxi l i ary bu ll dings 

Partial l c' c l eaned contaminated surfaces and equipment in the 
reactor and aux11 iary bui l di ngs  

I nspected . .  refurbi shed, tested, and  qual i fi ed the reactor bui lding 
overhead (polar)  crane 

• Assessed d .1mage to the reactor vessel core by re mote TV inspect i on 
and by tak ·:ng samples  of core debri s 

Reduced rad i dtion l evels in key are as throughout the r eactor 
buildi ng so that wark.er exposures are kept as l ow a s  reasonabl y 
ac hie vable 

Character! zed the radiation 1 eve 1 s under and around t he re actor 
vessel head in  preparation for the hea ci  and fuel re moval 



Q.3 . What 11ajor cleanup act ivitie s  are currently under way? 

A. At present, the fol lowing activi ties are under way: 

The progra111 to reduce rad loact <ve contallfnatlon to l l1111t radiation 
exposures to workers 

Th e shlp 11ent  of low level sol fd wastes to a co11111ercl al waste 
dl sposal s ite 

The decontamination of areas within the aux i l i ary bui l d i ng 

The deta i l ed plann i n g  for removing the reactor vessel head 
(currently scheduled for August 1984) 

The design of equi pment to remove , package and ship the damaged 
core (i ncl ud i n g  fuel )  from the reactor vessel 

Q .4. What major cleanup acti vities remai n  to be done? 

A. The fol l owing tasks remai n :  

Removi ng the reactor vessel head (curr ently scheduled f o r  August 
1984) 
Removing the large structure above the fuel insi de the reactor 
ves sel (cal led the "plenum") 
Removing t he reactor fuel , core structure and debri s from the 
reactor ve�sel 
Decontaminating the reactor coolant system 
Shi pping the reactor fuel o ffsfte 
Co�pleti n g  bui l d in g  Je contaminatfon 
Compl eting radi oactive waste shipments offsfte 

Q . S. What is the schedule for completi on of the cleanup? 

A .  A firm s chedule cannot be made a t  this time because of uncertai nties 
In fund i n g  for the cleanup, but a mfd-1989 completion date is a pos
sibi li ty .  

G G. What is the ul timate goal of t he c l e anup? 

A. At the present time, GPU Nucl e ar plans to remo ve t ne fuel from the 
reactor vessel and from other l oc ations In the reactor coolant 
system; to c lean th-a plan t to the pof nt where it  does not pose a 
threat to the publ i c ,  the workforce, or the envi ronment; a nd to 
remove radioactive was tes from the site. 
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Q.7. Will the rea�tor building be �ollplete1y free of radioactivity when 
the cleanup is finished? 

A. No. GPU Nuclear plans to deconta11inate the plant to a point where 
the radioactivity is reduced to l�vels typical for noraally operating 
nuclear power p lants .  

Q.B. Is a partial c leanup being considered? 

A.  At the present time, GPU Nuclear 1S not considering a partial 
cleanup, al though NRC di d conside• partial  cleanup options,  as noted 
in the fol l owing answer. 

Q . 9 .  What are t�e al ternatives to a ful l -scal e c l �anup? 

A .  The five alternatives t hat fo llow were e valuated in the Prog r• .. matlc 
En vi ron menta 1 Impa ct S tatement pub 1 i shed i n  1g a1: 

Q . 10 .  

I .  Ful l  cl eanup - - remove damaged fuel and salvage a nd clean usable 
equipment 

2. Ful l  c 1 eanup remove damaged fuel and equipment tha t  i s  not 
con taminated or only s l i ghtly con taminated 

3. Partial c leanup -- remove the damaged fuel from the re ac to r  

4 .  Partial c l eanup -- d o  not remove the fuel from the reactor 

5. Do nothing -- mai n tain reactor safely shutdown 

Only ful l -scale cl eanup al ternatives are currently being 
ccms ide red . 

Has the public been i nvolved in dec i s i ons about the cleanup? 

A. Yes .  The publ i c  has been i nvol ved i n  the fol lowing ways: 

By commen ting on the Prog rammatic Envi ronmen tal Impact 
Sta tement for the cleanup 
By parti c i pa ting  in publ ic  meetin gs about c l eanup i ssues 
By havi ng the opportuni ty to a ttend and address a ll m•<ti ngs  o f  
the TM I  - 2  Advi sory Panel 
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Q.Jl.  

A. 

Q.12. 

\. 

Q.13. 

A .  

The TMI-2 Advhory Panel serves I n  a n  advisory capacity to the NRC 
Coom1ssloners. It Is made up of citizens and local official s from 
the TMI area and of scientists knowledgeable In nucl ear matters. 

The publfc also has access to NRC staff 11enobers at the NRC office at 
100 Brown St., Middletown, Pennsylvania--phone (717) 948-11&0. 

Will opportunities for public participation r.ontlnue? 

Yes. 

Have public comments and concerns Influenced cleanup decisions? 

Yes. Direct public involvement has influenced several k.ey issues. 
For ex amp 1 e: 

• The Commission lifted a restriction barring offsite shipment 
of waste filters used in decontaminating accident water. The 
gn-ahead to ship these wastes off the island came as the result 
of a direct request from the TMI-2 Advisory Panel. 

The Commission put off its decision for disposition of processed 
accident water until a wide range of disposal options are 
examined with care. (For more information, see the answers to 
Q"estions 31 through 39 .) 

• The En vi ronmenta 1 Protection Agency cant i nues to coordinate 
monitoring activities around Three Mile Island. 

• The Department of Energy and the Commonwealth of Pennsylvcnia 
set up a program for direct public participation in radiation 
monitoring when krypton was �urged in 1980. 

What is NRC's role in the cleanup? 

NRC has overall regulatory responsibility for all cleanup activities. 
The agency's primary objectives are to maintain the facility safely 
shutdown, and to ensure that cleanup operations are conducted in a 
way that protects the safety and h�alth of the public and the w>rk
force. To >ccomplish this object1ve, NRC: 

• oversees actual cleanup operations to ensure that they comply 
with approved actions, technical specifications, ar.d NRC ot·ders, 
reviews cleanup alternatives for safety and environmental 
impacts, 
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Q. 14 . 

A .  

Q .lS. 

A. 

Q .l6 . 

A.  

Q . l7 .  

A .  

• reviews and 11akes decisions on '3PU Nuclear proposals for 
cleanup alternatives, ._,, · 

• approves the step-by-step procedures that GPU Nuclear 
uses for each major cleanup operation, 
co ordinates NRC' s TMI -2 c 1 eanup activities with other 
governmental agencies as necessary, and 
informs State and local governments and the pub1 ic on the 
status and plans for cleanup activities. 

To perform these functions, NRC organized the Three Mfle Island 
Program Office (TMIPO),  whose 21 full-time and two part-time staff 
n�embers are assigned at TMI and at NRC headquarters. The staff has 
management and technical expertise in key TMI-2 cleanup activities, 
such as radiation protection, radiological assessment, radioactive 
waste treatment, and nuclear safety. The TMIPO staff receives sup
port from NRC experts i n  other areas, such as meteorology and 
hydrology. Contractors a nd consultants fro11 the National Laboratories 
provide additional t echnical assistance when the staff considers thi s 
assi sta rce necessary. The Three Mile I sland P1·ogram Office a l so 
rec eives val uabl � technical  and l egal advice from other offi ces within 
NRC. 

How does NRC's rol e  in the cl ea nup c coroare with its rol e  at other 
nucl ear power pla nts? 

The oversight  effort at Three Mi l e  I s land i s  much greater than at normal iy 
operati n g  plants.  F or examp l e ,  NRC stations one or two ful l - t ime 
i nspectors at each operati ng nuclear �ower plant around the country. 
At TMI-2, NRC has 14 f�l l-time p eopl e at the s ft & ,  with another 
7 people dedicated to TMI activities at NRC h eadquarters.  

Has NRC's role changed any d uring the course o f  the cl eanup? 

No. 

Has NRC re je cted any of GPU N ucl ear ' s  c 1ean up procedures? 

Yes .  NRC has rejected approximately 10% of the procedures revi ewed 
and  ha s re q·Ji red GPU Nu clear offic.ials  to modi fy or further cl ari fy 
them before approva 1 .  

Does NRC cons i der the cos ts o f  the activ ities i t  oversees? 

No. NRC eva l uates ea ch proposal on the merits of i ts safety and 
h ealth consi d era ti ons.  



II. DECONTAMINATING RADIOACTIVt WATER 

Q . l8.  \ihat 1s the status of the one m1111on gallons of highly rad1oact1ve 
water spil led in the reactor and other buildings during the accidenn 

A. All thi s water has been processed to remove radioactive contamination 
and 1s being stored on tho island. Portions of this water have been 
and wil l continue to be used to clean areu 1n the reactor and 
auxiliary buildings .  Of course, water used in tile cleanup becomes 
recontaminated and must be reprocessed before further use. (See 
the answer to Question 22 for an explanation of how contaminated 
water i s  processed . )  

Q.l9. Does any radioactivity remai n  1n the water after it has been 
processed? 

A .  Y e s .  Trace amounts of cesium a n d  strontium remain, but at levels 
far too low to be harmful to anyone . The water a l so cMtains low 
concentrations of tri tium, a radioacti ve form of hydrogen. 

Q.20. 

A. 

Q . 2l .  

A .  

( See the answer t o  Questions 2 9  and 3 0  for more 1nforn••t1on about 
tri tium.) 

Does any water remain 1n the reactor bui lding basemen••? 

Ye s .  llorlc.ers have left a few inches of water to cover the s l udge on 
t.he basement floo r.  If the s l udge dried, 1t could become a source 
of ai rborne contamination 1n the bui lding . 

Could •ny of this water l eak to th• outside of the reactor building? 

The chances of such a l eak are extremely remote. The reactor building 
is made of reinforced concrete several feet thick, the entire i n side 
of which is lined wfth a 3/8-inch-thick steel liner. (See the 
drawl ng on page 8. ) 

As a precaut 1 on, monitor! ng we 11 s have been drilled around the out
side of the bui lding and are periodical ly sampled to provide early 
detection of any lealc.s. Leaks would be detected long before any 
radioactivity reached the Susquehanna Ri ver. To date, monitoring has 
detected no 1 ealc.s. 
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Q.22 . 

A .  

Q . 23. 

A .  

Q . 24. 

A. 

Q. 25. 

A. 

How fs the contami nated water cleaned? 

The water f s  processed by an ion-exchange raethod that uses a che11ical 
ffl ter to trap charged chellfcal particl es . Thts process is based on 
the principle that 111any chemical co111pounds, when put fnto water, 
break up into two parts, cal l ed ion s .  One part tarries a negative 
e l ectric charge, the other a posftfve el ectric charge. For exa11ple, 
salt (sodium c hlorid •>) in water breaks up into a sodilllll (positive) 
ion and a chloride (negative) fon. The designers of fil ters can 
take advantage of thfs phenomenon by �sing one filter material that 
attracts positive fons and another t hat attncts negatfve fons . 
Passing salt water through such fflters woul d remove the sal t from 
the water. 

Simf l ar l y, radi oactive materials i n  water that carry el ectric 
charges can be removed from the water by f f l teri ng ft t;.rough such 
f i l ters ,  common ly ca l led f an-exchange rasin f f l ters . (A home water 
softner is an ion-Exchange resin sy.stem . ) 

As the water moves through the fil ter (or resin) ft l eaves the 
charged parti cl e s  behind, and because these charged particl e s  are 
the source of radiation, the radioactivity, or a good part of it, h 
al so l eft behind. The more resin f i l ters the water runs through, 
the fewer charged particles (or radioactive parti cl es) remain fn the 
final vol ume of processed water . The resi n s  become more and more 
radioactive as they pick up more particl es, and eventual ly are spent 
a nd must be replaced. 

What becomes of these cor1taminated filters? 

All are shi pped off Three Mi 1 e Is 1 and, some to a commercia 1 waste 
reposi tory fn Richl and, Washi ngton, and some to Department of Energy 
faci l i ti es for resea.rch analysis. 

Has any of this processed accident-water been rel eased to the 
Susquehanna Ri ver? 

No . 

How is the wlter being stored at Three Mile Is 1 and? 

The water is being stored in a number of tanks i n  the pl ant and i n  
two new 500 , 000-gal l on tanks buil t especi ally for storing processed 
water from the accident. 
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Q.26. 

A. 

Q . 27. 

A .  

Q . 2 8 .  

A.  

Q . 29.  

A .  

.. .. •• �I[; 

How •uch .ore water can be stored In the tanks currently available? 

Ava!lable storage capacity, In gallons, Is as follows: 

2 Processed water storage tanks -
1 Borated water storage tank 
3 Reactor coo 1 ant bleed tanks 
1 Condensate tank 
Z Spent fuel pools 

1,000,000 
460,000 
232,000 
250,000 
690,000 

2 Che;�lcal clearing tanks - 219 000 
2,85� gallons of capacity 

At the present time, the ava11abie stor;,ge ruerve totals 
approximately 750,000 gallons. 

How would anyone know whether this water was l eaking fr .>11 storage 
tanks or fro01 pipes leading to the tanks? 

All tanks and pipes are visual l y  I nspected routinely. Tan� capacity 
Is a l so 01easured on gauges that are checked routinely In addition, 
when water fs transferred, volurnes before and after the tra,..sfer are 
checked for possible spillage . Finally, moni tor'ng wells drilled 
around TMI f�r detecting l eaks are checked routinely .  

What would happen I f  storage capacity was reached? 

This won't happen because of the additional storage capacity noted 
i n  the answer to Quest 1 on 26. Moreover, not only has there been no 
i ncrease in the aroount o:· accident water, but some of the accident 
water Is continua l l y  recycled for use in the cleanup. As a result, 
storage capacity is abundant. 

How l ong can the wattr be stored at Threa Mile I sland? 

The water wil l be stored onsfte until a final disposi tion option for 
this water is chosen. The radiation from tri tium, the principal 
source of contamination f n the water. Joes not penetrate tank wa 11 s 
so onsite storage does not pose a �ea l th threat either to workers or 
the publ i c .  
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Q.30. 

A.. 

Q .31 . 

A .  

Q.32. 

A. 

Can unfi l terable sources of l"adioactivity be l'eiiOYed fro. the water? 

The principal soul"ce of conto•ination, tritiu., cannot be re.aved 
fro.'ll water by conventi onal Methods, either physically (through fl lters 
that trap parti cles), or che.lcal l y  (through the 1on•exchange pi"'cess 
explai ned In Question 22). 

Trftium Is a radioactive fol"lft of h.vdrogen, which Is why 1t so easily 
combines w i th oxygen to for11 water. In water, tr1ttu. 1s practi cal ly 
1nd1 stlngu1 snabl e  from regular hydrogen . The physical and che���1 cal 
techni ques used to re111ove other radioact1 vt. ��aterla l s  cannot di stin
gui sh between a tritium and a non-tr1t1um water •ol ecule. 

Tritium l.�s a hal t-1 1 fe of approximately 12 year�. which means tt.at. 
one-half the ori g i nal amount undergoes continuous radioactive decay 
to a nonradioactive form of hydrogen In 12 years. Reduci ng undiluted 
tt•ftium concentrations by radi oact i ve decay to l evels prescribed by 
EP.� drinking water regulations would require t:oat the water be stored 
for over 150 years. 

What wil l  happen to thi s  water eventually? 

When GPU Nuc lear submits a proposal for final d1spos1 t1on of thi s  
water, the NRC staff will evaluate It for health and safety considera
tions . Then the NRC Commissi oners will make their dec1s1on on dis
position of the accident water. 

What are the possible options? 

The NRC staff has tentatively identified the following al ternatives. 
fofost can be accomplished by more than one method. 

Reuse at operating plants 
Long-term storage at Three Mile Island 

• Treatment io remove tri tium at Three Mile Isl and 
• Controll ed and monitored d·:scharge to the Susquehanna River 
• Ocean di sposa 1 

Forced evaporation 
�ond evaporation 

• Deep land disoosal 
Near-surface iand disposal 
High altitude disposal in the atmosphere 

The decision about final disposition Is at least �everal years away. 
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Q.33. 

A. 

Q.34. 

A. 

Q . 35 .  

A. 

Q.36 

A .  

Q.37. 

A .  

Are present restrictions a n  rel easing th1s water to the Susquehanna 
River going to expire? 

No, not without a decisi on from the NRC C01111fssfoners. The TMI-2 
license proMbits any del iberate dfsposit1on of thfs w.ater and the 
Connissioners, in a Statement C>f Aprfl 29, 1981, lndlcate that they, 
rather than the NRC staff, w111 make the decision aba�t disposition 
of the water. 

If this water were released to the Susquehanna River, would drinking 
water taken from the river be harmful? 

i�o. Even 1f releases of processed water are penn1tted, the water 
would be di l uted and released at a carefu l l y  controlled rate so that 
leve l s  of radioactivi ty in the river water would be below those 
pe;mitted by EPA for drinki ng water. 

How wi l l  the Commission fina l ly decide on a d i sposi t i on option? 

Fi rst, GPU Nuclea� wi l l  propose to NRC its a l ternativ• 'or disposi t i on 
of the �emai n i ng processed water.  The NRC technical staff wi l l  review 
GPU Nuclea�'s a l ternative and other a l ternatives for thei r hea l th , 
safety , and en vi ronmenta 1 impacts. The NRC staff wi l l  ask for com
ments from the publ i c ,  1nte.. ested groups, and local, State, and otheY" 
Federal officials. After n�erully considering thi s body of informa
tion, the staff will mak.e a .ecommendation to the Commission, and the 
Commf ss ion wi 11 either approve or not approve GPU 1 s projlosa 1 .  

Does the Susquehanna River continue to be safe for recreational 
acti vities,  l i ke boating, fi shi ng, swimming, and use of i sland 
cottages, during the cl eanup? 

Yes . 

Is wate·r from the Susquehanna r.outi nely monitored for rad"oa'::t i v i ty? 

Yes. In add i t i on to water mon i torin3 done by GPU Nuclear, the Environ
mental Protecti on Agency and the Pennsylvania Department of Enviro·
mental Resources jointly monitor wc.ter at C�ty I sland near Harri sburg, 
at the Lancaster Water Works, and at two 1 ocat ions on TMI . The EPA 
also moni tors samp l e s  f1Jm five wells l ocated on the east and west 
shores of the Susquehanna across from Three M1le Island. 
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Q.38. 

A. 

Q .39 .  

A .  

Have above-norma 1 1 eve 1 s ever beer. recorded? 

No. All releases of water from Three M11e Isl and , Unit 2 have been 
well within the guidel ines in both NRC and Enviro1111ental Protection 
Agency regulations for radioactive 11ater1al s. It should be noted 
that water g�r.erated by the accident has not been released. 

'flhat kind of water continues to be r·:leased to the river? 

Industrial waste water of the kind generated by any industri al facfl
i ty of similar size and complexity. The water comes from laundry and 
shower facilities, from rain water in sumps, from plant drains, and 
from similar sources. All such water is sampled and analyzed for 
radioactivity levels and other po!,sible contamination , and the results 
of these analyses are reported to NRC staff members on site. Any 
water exceeding the maximum permissible radioactivity concentrations 
in NRC regulations, or other pollution limits in the EPA's National 
Pollutant Discharge Elimination System Permits , must be diluted to 
below these l evels before release to the river is authorized. 
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III . DECONTAMI NATING THE REACTOR AND AUXILIARY BUILDINGS 

Q.4G. 

A. 

Q.41 . 

What are the .�ajor sources of contaminatiou i nside the reactor and 
auxi l i ary bui ldi ngs ? 

In the reactor bullding,  the major sources are the damaged fuel i n  
the reactor vessel, the contami nation on surfaces f n  the reactor 
bu11ding, and the water and other contamination in the reactor 
coolant system. In the aux11i ary bufldi ng, SCi of which has been 
de contaminated, a number of work cubic l es rem ai n highly contaminated. 

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

A .  Fo r workers , yes .  For the publ i c ,  vi rtu al ly none . 

Q.42 .  

A. 

Q.43. 

A .  

(See the answers t o  Questions 1 3 7  th rough 146 for up-to-date i nforma
tion on wo t•ker exposures .)  

What a reas i n  the  re actor bui lding have been decontaminated? 

Exc ept for the baseme nt,  an attempt has b een made to decontam inate 
almost a l l  areas of the b ui ld i n g .  

What types of  c l e an i ng and decontami nation techniques are bel  n g  
used? 

Contaminated surfaces are being decontaminated by mechani ca 1 and , to 
a l esser extent, chemi c;l methods. 

Some mechanical methods are sim 11ar to those u sed in hou se c l eani ng :  
brushing ,  scrubbing,  wiping , and w�t o r  dry v acu urr11ng .  More complex 
methods incl ude hi gh-pressure w ater sprays, sandbl asti ng , and ultra
soni c  r c;nova 1. 

Chemical decontami nation i nvolves the use of sol .'ents fn specifi c 
area s to di sso lv e  or suspend radioact i v e  mat erial s .  
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Q.44. 

A. 

Q . 45. 

A. 

Q . 46 .  

A .  

Ca" radiation inside the reactor building pass through the walls 
to the outside env i ronment? 

llo , for al l practica l purposes. Radiation is reduced in intensity as 
it passes through heavy mater! a I s .  (Thf s is whY you get a good image 
or "shadow" of dense ti ssues ,  l ne bone, on an X-r ay fflra, but l ess 
dense tissues , like the heart ,  do no" show up wel l .) One of the 
strongest sources of radi ation at TI'II-2 is the basement area , which 
is below ground level . Thi s area is shielded not o"IY by the b"fldfng 
itself ,  w hi c h  Is made of reinforced concrete several feet t hick,  but 
also by the ground . In addition, the inside of the entire bufldf ng 
Is l ined with a 3/8-i nch-thf ck steel liner. Of course the bigge st 
source of radiation in the reactor bui ldf n �  is the damaged fuel I n  
the reactor vessel . Mul tiple  l ayers o f  protecti on shie l d  t hi s  source 
from the outside environment--the 8!!-inoh-thfck s teel wa l l s  of the 
reactor vesse l ,  an i nner and outer wal I (ca l l ed the biological shield) 
betlo'een the ves sel and the re st of the buf l d i n g, and ff r.a l l y  the wa l l s 
of the reactor buf l d i ng i tsel f .  The biolog i cal  shie ld  and reactor 
bui lding dimensions are <hown in the drawing on page 8 .  

Radioactive materi a l s  i nside the upper part o f  the bui l di ng do result 
in f nffnft>Sf r..al l y  l ow l evel s of radiation passing through the approx
in.ately 3-1/2 'feet of concrete and steel that form the reactor dome . 
As an example ,  cesi um-137 g i v es a dose rate of 100 mf l l f rem per hour 
inside the dome ,  but thi s rate i s  reduced at l 'a �t 10,000 times to 
1/100 of a millirem ?e r hour on th e outside surface of the domP.. Thi s 
level of radiation would be v i rtuol ly impossible  to measure at th� 
plant property boundary . 

Have ·.-ad i oacti '/€ materia 1 s contami nated t he 3/8-i nch-thi ck. stee 1 
l f "or i nside the reactor bui l d i n g? 

Yes .  The surface of the 1 i ner i s  contaminate :I i n  some p 1 aces . e spe
ci a l ly at  t he l ower el evati ons i nside t he bui ldiny. The re ' s  no indi
cation that contami nation has penetrated the l i ner it se l f .  

Wi T 1 thi s contami nation be di fficult to remove from t.he steel l i ner? 

No . The 1 1 "'t:"·r is one of the easier surfar:es to dec ('lntami nate. It 
has a pa i ntec:i surface, which workers wfl l stri p off. They do not 
expect to f i nd much contami na lion beneath the paint.  
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Q . 47.  

A. 

Q.48. 

A. 

Q. 49. 

A. 

Q.SO. 

A. 

Q.Sl. 

A .  

Has  Tadioactive contamination penetrated concrete surfaces inside 
the reactor building? 

Yes. Unpainted concrete surfaces on internal walls within the 
buildi ng are highly contaminated since concrete is a semiporous 
material . 

How far can contami nation penetra t e  unpa inted concrete surfaces? 

Samples  of concrete from structures in the uppe r areas i n side the 
reactor ::.uildi ng are �ti l l  b ei ng t•k en and analyz ed ,  but. workers 
expect contamination may hav e penetrated o u;y the fi rst few tenths 
of an 1 nch. For concrete that wa s und erwater ,  workers exp ect that 
contamination roay have p en etrated up to a few i nch es .  

Whot methods can be  u sed t o  remove contamination from unpa i nted 
concrete surfaces? 

Th e most effecti v e  methods are those that chip  away the s urface of 
the cor.crete, a process cal l ed s cabbl ing .  Machin es that do th i s  
have been used succ essfully to cl ean concret• •urfaces i n  the 
auxi l iary bui ldi ng .  

Do es sandbl asting surfaces re1ea s e  con tami nated partfcles i nto 
th e atmo spher e in si de th e r ea ctor bui ldi ng? 

Dry sandbl a sting is not used for d econtami nat ion wi t hout a vacuum 
attac Kinen t to col l Pct particl es that woul d otherw i s e  spread contami
n ation. Thi s  so-ca l l ed vacuum bl a s ti ng has been u s ed onl y to a 
1 imi ted d egr ee. 

Can th ese surfaces be wash ed down to remov e contamirati on? 

Y es .  Var i o us wet -bl asting t tchn iques , cal l ed hydrol a s ors , hav e b een 
use d successfully where contamination i s  not too deep .  Wate r  
bla sting i nvolv es t h e  control l ed us e of water under �i gh pressure - 
u p  t o  6,000 pounds per s quare  inch.  
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Q.52.  

A. 

Q .53. 

A. 

Q .54. 

A. 

Q . 55 . 

A. 

Can these. contaminated particles  escape to the outside envi ronment? 

N�. Not only are parti c les from san dblastin g  col lected by the 
·;acuums , but these bui l d i ng s  have ven ti lation systems with highly 
effic ient fi l ters that trap 99 .97% of the particles before they can 
escape to the envi ro mnent. 

(See the answer to Question 44 about reactor bui l d i ng integrity . )  

Have cond i ti ons i n  the reactor bui l d i ng s ince the accident l owered 
the bui ldi •g 's c apac i ty to prevent radi ation from escaping to the 
outside? 

No.  The bui lding materi a l s  at Three Mi l e  Is l and and other reactors 
were sel ected, designed, and fabricated to be resi stant to radi ation . 
Normal physical processe s ,  such as rust caused  by hi gh humi d i ty ,  and 
degradation caused by caust i c  materials ,  may over an extended period 
of  time wea�en the capabil ity of certain syste ms in the reactor build
; ng to contal n the accl dent-generated mater! a l. Thi s ·; s one lncent i ve 
to d econtaminate the bui l d i ng ;  i t  should not be l eft i ndefin itely i n  
i t s  present cond i ti on, un l ess this i s·ue i s  thoroughly eval uated. 
GPU Nuclear conducts a continuous monitoriog program to confi rm the 
bu11di ng's conti nuing capacity to contain  radioactivity. 

Has GPU Nuc1ear modified the reactor· bui lding  si nce the acci dent 
to prevent radi a active matari a 1 fro m esca p1 ng? 

The reactor bui l di ng has not been modi fied for the reasons l isted i n  
Questions 44 and 53 . During the accident,  signi ficant a mounts of 
radioactive materi a 1 s did not esc ape di rectly from t he reactor build
ing .  The bui l di ng perform'i!d

the "conta i n ment" fu ,ctions it was 
designed to perform and it conti nues to  do so . The radioacti v ity 
that escaped d uring the accident d i d  so through the auxi l i ary and 
fuel handl i ng bui lding . 

Does any radioactive materia l  escape to the outside envi ronment when 
workers enter and l eave the reactor bui lding?  

Now that essential ly all  krypton gas has been vented from the reactor 
bui lding and the bui l di ng is continua l ly venti l a ted to the outside 
through high-effici ency air f i l ters,  t here is l i tt le loose radio
acti ve contamination within the bui l di ng ,  except for particulate 
materi a l . Practical ly a ll !'articles  a re trapped by fi l ters in the 
·ventilation system and cannot reach the outside envi ronment . Some 
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Q . 56 .  

A. 

Q.57. 

A. 

Q. SB. 

A. 

contaminated particl es ,  however, cling to the protectiYe clothing 
that workers wear. These particles leave the reactor building on the 
cl othi n g and are re110ved when the clothing Is l aundered In a special 
process for contaminated clothing. Virtual ly none of this 11aterbl 
reaches the environment outside the building bec.1use of stringent 
controls on how this cl othing is handled in the changing area where 
workers remove their protective garments. 

Are explosions possible during the cleanup? 

There is virtually no possibility of an explosion. Of course, the 
potential always exists that a hose under high pressure could burst 
or that cleaning solvents could ignite and injure workers In the 
immedhte vicinity. GPU Nuclear enforces a strict program to 
minimize such a possibility. Also, there has been concern about the 
possibility of a pyrophoric explosion. 

What are pyrophoric e'plosions? 

Pyrophoric explosions result from the extremely rapid burning of 
very reactive meta 1 s. For ex amp 1 e, meta 1 1  i c o;or" um undergoes 
pyraphoric burning (or explosion) if w•t. Less-··�active metals, such 
as 'l.lum1num, magnesium, and zircon1lim, will undergo pyrophoric reac
tions if they are finely powdered and exposed to air. 

Zirconium metal and oxide from tubes that surround the uranitJm fuel 
caul d undergo pyrophori c react! ons if ••poser' to air, although these 
materia 1 s are now under water and wi 11 remain there thro!J ]hout the 
cleanup. (Wet particles may undergo pyrophorlc reactions when 
exposed to air, but such reactions do not tak.e place under wa�er.) 
Even so, this possibility was investigated. Tests w�re mad� on 
samples of reactive metal� taken from the structures near th.._. top of 
the reactor vessel.· Based on the results of these investigations 
and tests, such explosions are considered highly unlik.ely. Never
theless, workers will perform fuel rer.1oval tasks under water to 
avoid any chance of such t•eactions. 

Hao cleanup work to date resulted in the development or use of new 
technology, such as robots? 

't'es. As an example, a six·-whee1-drive device on a tether s-everal 
hundred feet long will be lowered into the highly radioactive base
ment of the reactor building ear1y this summer. The robot will 
visually inspect the area by closed-circuit TV, scoop sludge samples 
from the basement floor, and measure radiation 1 eve 1 s. Provided that 
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Q.59. 

A. 

Q.60. 

A. 

1t functions  as designed, the device w1l l be used l ater to decontam•
nate po ;·tions of the basement in the reactor bu1 lding.  Smal ler robot 
devices have been used in other cleanup activi ties . 

ls fundi n J  avai l able for thi s kind of r es earch a nd development work 
and , 1f so , who pays ?  

The results of thi s research wi l l  b e  appl icabl e to work b eyond TMI-Z. 
Becaus e ben efits from this resear ch are  broadly appl icable ,  the work 
1 s funded by the D epartment of Energy ' s  res earch and d eve 1 opment pro 
gram for TMI-Z. 

Wher e is robotic  r es ea rch and d eve 1 opm er.t bei ng co cdu ct ed 
for work at Thr ee Mi 1 e Is 1 and? 

Al though research is und erway at ;, variety of insthutions ,  the 
princi pal effort for Three Mi l e  I sl and is being conduct ed at 
Carn eg ie -Mel lon University in Pittsburgh and at Fr arkli n Res earch 
!n sti t ott e in Phi l ad �lphia .  
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IV. R EMOVIN!i FUEL FROM THE R EACTOR 

Q.61. Have detai ied plans been made for removing fuel from the reactor 
ya�c;;el? 

A. To the extent now possible, yes. Spec1al eGulpment for fuel removal 
is currently being developed. Current plans are also subject to 
change depending on ccnditions that exist when the reactor vessel 
head and support structures are removed. 

Q.62. 

A. 

Q,63. 

A. 

Q.64. 

A. 

With the heJd removed, workers will be able to gather additional 
information on conditions inside the reactor vessel that will help 
in the design of tools used to remove the upper structure (the 
plenum) and the damaged fuel. 

What is the present schedule for fuel removal? 

Fuel re111oval is tentatively scheduled to begin in 1986 , dlthougl\ 
finaucial and technical considerdtions could affect the present 
sched"le. Once begun, fuel removal should take �·pproximately one 
year to finish. 

What is the current status of the crane that will be used to 1 ift 
the reactor head? 

The crane has been refurbished ar.d was tested and qualified (subject 
to NRC approval of the test results) in March 1984 for f u�ure use in 
the c 1 eanup. 

(For a dr·awing of the crane. see page 20. ) 

Why was refurbishing and requalifying the crane important? 

Without the crane in work.ing order, the cleanup cannot go forward. 
The crane will lift and w>ve to a storage s.tand the reactor vessel 
head and take out internal structures from the vessel before the 
fuel can be removed. 

Prior to refurbishment, the crane was not in working order becaus.e 
of the damagE! it s.ustained during the accident as a result of the 
high temperatures and humidity in the reactor building. Parts of 
the crane were also badly corroded because of high humidity in thE! 
buildin� ,;nee the accidert. 
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POLAR:OVERHEADJCRANE 

Source: Adapted from drawing by EG&G Idaho. Inc. 
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Q.65. 

A. 

Q.66. 

A. 

Q.67. 

�. 

Q.68. 

A. 

Who did the actual refurbl sh��ent work7 

Working under contract to GPU Nuclear, the Bechtel Corporation did 
the work In conjunction with experts fr011 the U.S. Crane CPrt1flca
tlon Bureau, Whiting Corporation (the crane ll&nufacturer), and Unlteu 
Eng! neers •nd Constructors. 

What was NRC's role In refurbhhlng the crane? 

After GPU Nuclear sent NRC Its proposal for refurbishing the crane, 
NRC gathered a team wl th the pertinent expertise to connent on the 
proposal. The team included structural, electrical, and mechanical 
eng! neers, and radl at !on spec Ia 11 sts. Each team member rev! ewed and 
commented on or raised questions about their areas of expertiSe In 
the refurbishment proposal. These comments ao1d questions were then 
sent to GPU Nuclear. Some Issues were resolved quickly, while others 
requl red numerous exchanges until Issues were reso 1 ved to NRC's 
satisfaction. (NRC evaluates these and other such proposals and 
approves them only when they conform with published Industry-wide 
codes and standards.) 

The same review procedures were used In evaluating the crane for per
�ormance tests and will be used again for actual operation. The 
staff also evaluated possible accidents during crane operations, what 
their consequences could be, and how best to cope with them. 

Wa. the test successful? 

Yes, although the NRC staff must review all test results before 
approving the crane for the head 1 ift. 

How was the load test conduct.d? 

The crane first lifted a six-ton object; then the series of weights 
was gradually Increased until the crane lifted 40-ton objects. 
Ber.ause the crane performed properly, the load was increased to 
2i2 tons in a single lift. After comp-leting various maneuver. with 
this load to test all parts of the crane, the crane was qual if led 
to lift 170 tons. Since the reactor vessel head weighs 163 tons, 
testing more than adequately qualified the crane for 1 ffting the 
head and moving :t to a stand for storage. {The reactor vessel head 
is shown in the drawing on paqe 27.) 
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Q.69. 

A. 

Q.70. 

A. 

Q. 71. 

A. 

Q. 72. 

A. 

Q. 73. 

A. 

Q. 74. 

A. 

How much do the reactor vessel head and other c011ponents weigh? 

As noted in the previous answer, the reactor head wei�hs 163 tons. 
The internal structure (called the plenUII) weighs 55 tons. 

(The p 1 enum is shown 1 n the reactor vesse 1 drawing on page 27.) 

How much was the crane designed to lift? 

The crane has an original design capacity of :;Go tons. 

W11 1  the underside of toe vessel head be contaminated with 
radioactive materia 1 ?  

Yes. During head 1 1ft, howev•r, a special plastic covering may be 
placed on the underside of the head 1f required to prevent the spread 
of contamination. 

Has sampling been done to measure radiation l.vels under the vessel 
head? 

Yes. Radiation detection device> provide deta1led readings (in 
rads per hour) from the top of the reactor vessel head through the 
upper plenum to the top of the fuel rubble. In addition, samples of 
reactor coolant water are taken regularl:· to measure tile types and 
amounts of radioactive mat�rfals in the fuel. There is al so an 
ongoing program to sample the fuel rubble in the core. 

What are current radiation levels under the head? 

Radiation levels below the react�r ..-�ssel heaa are about 200 to 
1,000 rads per hour. Remember that these are radiation levels Inside 
the reactor vessel. They do not represent readings In areas where 
workers w111 be positioned to remove the head and fuel. These tasks 
w1 1 1  be pHformed in areas with considerably bwer radiation levels. 

How will workers be protected from radiation when they remove the 
head? 

When the head Is removed, the fuel w111 be under at least 10 feet of 
water, which wfll shield the workers. Also, workers w11 1 be using 
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Q . 75 .  

A. 

Q .  76.  

A.  

Q. 77. 

A .  

0 . 78 .  

A. 

reiiOte-control .. chfnery, which wf l l  per81t tl>eoo to control opera
tions fn a shielded uea 45 feet allove the open reactor vessel. Of 
course, workers w1 11  be wearing nrutectht c1o•.hfng. 

Once the head 1 s  rerooved , f t wf 11 be stored on a spec fa 1 stond and 
the underside, which wf 1 1  be a source ot radi ati on,  wf l l  be shielded 
fi'OII workers wfth speci al shielding 11at!!ria l s .  The underside lillY 
a l so be enclosed by a special  plast i c  cover 

Would flooding the are• around the reactor vessel re<bce exposures to 
the workers during the head l i ft? 

Flooding the area around the reactor vessel could potent ially  reduce 
worker exposures. However, flooding thi s area would requf re sever a 1 
time-consuming modi fications. As one example,  a high-volume water 
decontamination system would  have to be insta l l ed to prevent the 
flood water from I tsel f becoming a major source �f radiation. Even 
with extens i ve modi fication s ,  the potential reduction in worker 
exposure would be too sma l l  to justify floo<Jing the area . 

After the head i s  removed , wi l l  any modi fications be made to further 
protect workers? 

Yes. A cyl i nder wi l l  be added to al low the upper portion cf  the 
reactor vessel to be fl ooded. Al so ,  portable shields wi l l  be 
posftiflneu to reduce radfatfon as condft�ons warrant . 

Wi l l  there be any danger to the pub l i c  when the head is remo, ed? 

No . 

Could there be a ny releases of radioactivity to the envi ronment? 

No . In case of a 1 eak or other al.Jn!lrma 1 occurrence, the reactor 
buil ding can be sealed to trap an y release of radioactive material . 
Seal i ng the buildi ng would keep this radioactivl �y awa y fro m the 
envi ronl"ent and the publ i c .  

The bui l di ng has a f i l tered exhaust system made u p  o f  two series o f  
spec ial f i  1 ters that prevent 99.97% or  more of a i rborne parti culate 
radioactivity from leav i ng the bui l d i n g .  In  addition to these 
fi lters , the bui lding  i s  desi gned to shut down ventilation to the 
outside automatical l y  when preset radiation  l i mits are reached within 
the venti l ation system. 

23 



Q. 79. 

A .  

Q.SO. 

A. 

Q .8l . 

A .  

Q .82 .  

A .  

.. of 

�t:J' .. . . . 

(Also, see the answer to Question 44 about whether radiation can 
penl!trate the wal l s  of the reactor bui lding . )  

·� 
Wi l l  any special envi ronaental monitoring be conducted during thl! 
head l i ft? 

The Environmental Protection Agency wi l l  be saaop l f ng prior to the 
head 1 1 ft to better characterize thei r readings of background radia
tion level s .  They wi l l  a l so conduct continuous monftorfog when the 
fuel 1s removed. The resul ts of thi s sampl f ng ,  l H• al l monitoring 
resJlts ,  wi l l  be made avai lable to the publ i c .  (See the answer to 
Question 148 on pub l i c  avai labi l ity of monitoring resul ts).  

In addition to thi s monitoring, NRC wi l l  ensure that workers onsfte 
cl osely monitor a l l  potential pathways for radioactive releases to 
the envi ronment. 

Wi l l  the damaged fuel be exposed to a i r  whi le  it ' s being removed from 
the reactor vus se 1 ?  

No. The fuel wi l l  b e  kept under water a t  a l l  times t o  shield the 
workers from radiation. The cani sters i nto which the fuel wi l l  be 
placed wi l l  a l so be kept under water, not only whi l e  they are f i l led, 
but continuously unt i l  they are pl aced i n  shielded, crash-resi stent 
casks for shipment. 

How wi l l  the publ ic be protected from possible exposure \then the 
reactor head is removed? 

The answer to Question 78 describes how the reactor bui lding ' s  h!gh
effi ci ency fi 1 ters prevent a! rborne parti cles from reach! ng t�e out
side env i ronment. Also,  as noted fn Question 74,  the fuel wi l l  be 
under at l east 10 feet of water throughout fuel removal operations.  

What' s  the condition of the fuel? 

A remote-control tel evi sion i nspect ion of the core revea l s  that no 
more than 42 of the 177 fuel assembl ies may have ful l-length fuel 
rods rema i n ing .  The bottom of the vessel i s  covered with a bed of 
fuel rubble • 
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Q . 83 .  

A .  

Q . B4 .  

A .  

Q.SS. 

A. 

Q . 86 .  

A. 

G1 ven th1s condl t I on , how wi l l  the fue 1 be ..-ved? 

The technoiogy for removi ng damaged fual and core c011ponents I s  avai l 
able and a vari ety o f  11ethods for re11ov1ng the fuel Ire under cons1dera
tlon.  Lessons l earned from defue l l ng reactors with daNged fuel 
point to the need for deta i l ed planni ng and the use of 110ckups for 
training to reduce radiation doses to workers. When the reactor 
vessel head Is removed, equipment and procedures now being developed 
wi l l  be used to safely reroove the damaged fuel and components . 

How wi ll  workers remove crumb 1 ed or part I c 1 e-sf zed fue 1? 

Fuel in thi s  condl lfon wf l l  be removed with suction and scooping 
apparatu s .  

Could the fuel undergo a cha i n  reaction during fuel removai?  

The potential for such a reaction, call ed "recrl tfca1 1ty , "  wi l l  be 
offset by workers ensuring that water covering the damaged fuel 
conta ins adequate concentrations of boron In solution to prevent a 
chain  reaction from begi nni ng . In addit ion , the core wi l l  be 
moni tored continual ly and standby =ontrol s are ava i l able to ensure 
that recrf tical i ty does not occur . 

(Boron Is added to the water because it absorbs the neutrons--ator>fc 
particl es--necessary for the uranium fuel to sustai n a chain 
reaction . )  

What will happen to the fuel when a l l  of it Is removed? 

Al l fuel assembl ies and pieces of fuel wil l  be packaged and sealed 
in spec1 a 1 spent-fuei canisters and �to red underwater 1 n storage 
racks In the spent-fuel pool . They will then be transferred via a 
shielded transporter to a specially des i gned fuel -shi pping cask and 
shipped to a Department of Energy facility In Idaho. 

(A fuel assembly is a bundle of tubes -- fuel elements -- containing 
the nucl ear fuel . hch a ssembly is 8ll inches square and 170 I nches 
long . There are 177 of these as.sembl i es in the reactor core of TMI-2, 
most of which ar .. probably daD�aged. )  

For a cutaway drawing showing the likely extent of fuel damage ,  see 
page 27. This drawing is based on sonar mapping of the cor� done 
by the topographY measuring tool shown. 
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Q . 87 .  

A. 

Q . 88 .  

A .  

Q . 89 .  

A .  

Q . 90 .  

A .  

Is there any concern that fuel could escape through a da��aged o r  
deteriorated base at the botto11 of the reactor vessel? 

Deterioration of the bottom to that degree is unl i kely.  Although 
the damaged fuel generated high temperatures and radiation l evel s 
during the accident, the bottom of the steel reactor vessel , which i s  
9 i nches thick,  was covered with water at al l times.  Even at the 
upper portion• of the vessel where water boi led off during the acci
dent,  · westi gators have observed very l 1ttle damage to the vessel 
wal l s  

Workers plan to vi sual ly i n spect the vessel bottom with cl osed
ci rcuit TV when the vessel head i s  removed and prior to removi ng the 
fue 1 .  �hould thi s inspection reveal deterioration , workers wi l l  
modi fy fuel removal technique> to ensure that n o  l eakage occurs. 

1 ;  fuel l eaked from the base , could  it be recovet ad? 

Yes, but a l eak would made the c l eanup more compl i cated. 

Any leakage, though unl i kely,  would probably occur through a oroken 
i nstrumer.t guide tube at the bottom of the reactor vessel . (These 
tubes are shown in the drawl ng on page 27 . )  These guide tubes , 
through which monitoring i nstruments are i nserted, are no� l arge 
enough in di ameter to a l l ow anything but fine particles  of fuel and 
water to pass through. After some l e•kage, the opening would pro
bably clog,  preventing any further loss .  Any fuel and water that 
l eaked would be sealed i n  the reactor bui l di ng and could be vacuumed 
up for di sposa 1 .  

Would any danger be posed i f  the fuel leaked from th� base and could 
not be recovered? 

Not much. The high concentrations of boron In any water that l eaked 
would prevent criti cal ity i n  any fuel that leaked. In addition,  any 
fuel that le�ked would be i sol ated from the envi ronment i n  the same 
way that highly radi oactive water from the accident was i solated 
from the envi ronment unti l a l l  of i t  was processed and removed from 
the basement. Li ke water, the fuel would then be removed. 

If a large-scal e  release occurred, would the publ ic  be adequatel y  
protected? 

tes .  The means for protecting the publ i c  and the envi ronment are 
detai led i n  the answer to Question 78 . 
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REACTOR VESSEL SHOWING DAMAGED FUEL AND CAVITY 

Source: Adapted from d"'wlng by EG&G Idaho, Inc. 
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V.  PACKAGING AND TRANSPORTING RADIOACTIVE WASTES 

Q . 9 1 .  What are radioactive wastes? 

A. Any material -- ;ol i d ,  l i qu i d ,  semi sol i d ,  gas -- that is contaminated 
with radioactiv!ty 

Q . 92 .  What kinds o f  radioactive wastes did the accident produce? 

A .  l i quids, 

Q . 93 . 

A .  

Q . 94 . 

A. 

• gases,  
sl udge (a mixture of sol ids that settle from suspension i n  water) .  
spent-fue 1 a ssemb 1 i es and debr i s ,  and 

• contami nated equipment ( tool s ,  pumps ,  electri c motors , etc . )  and 
concrete bui l di ng surfaces .  

What kinds o f  wastes has tHe cleanup produced? 

• contami nated water ,  
• chemical decontamination solutions ,  
• contami nated equi pment, 
• contaminated trash and rubbi sh'. 

contami nated fi l ters and i on-exchange resins  

Wt:at does "waste di sposdl11 mean as  it  perta i n s  to radioactive 
mato•i al s? 

Waste di sposal refers to the process by which radioactive materi al s 
not i ntended for further use are put i n  a permanent waste di sposal 
site .  

Waste di sposal should not be confused with the storage o f  used 
nuclear matel"'ial s .  When radioactive material s are stored , they are 
put aside i n a retrievable form for future processing or later di s
posi tion . Materi a l s  di sposed of are not i ntended to be retrievabl e ,  
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Q.95.  

A. 

Q . 96. 

A.  

Q . 97 .  

A .  

Q . 9! L  

A.  

Can radioactive wastes b e  di sposed of es I s  or do th�y han t o  be 
processed In SOIIM! way before di sposal? 

For solid wastes, the processing a l ternative chosen would depend on 
the physical form of the waste 11aterfal. Trash Is reauced In  volume 
for packaging by special  compacting ���achfnery. Contaafn�ted equfp
•ent and hardwarb are ta�.en apart for easier packag i ng . 

Processing radfoacthe 1 fqufds produces contami nated ff l ter·s, con
tami nated resins, and s l uage. Sl udges are sol idi fi ed . Fi l ters that 
physically trap parti cles arf, packaged for di sposa l . Resins have the 
water pumped or drai ned from them before they a�e shipped offsite i n  
shielded contai ners for di sposal . 

How are sol i d  radioactive wastes currently d ! sposed of? 

At present, sol id wastes with l ow concentrations of radioacti vity 
are routinely shi pped to the commerci a l  l ow-level waste di sposal 
fac i l i ty at Richland, Washington. 

Abnormal wastes from TMI-2, which are more radioactive than material s 
from normal ly operating reactors , al ong with the entire damaged core, 
a:·e being shipped to Department of Energy faci l i ties ei ther for 
research or . for storage . 

Ultimate waste di sposal sites for radioactive mater i a l s  with high 
concentrati ons of radioactivity are sti l l  under consideration by 
the Federal government. 

Wi l l  some sol id wastes continue to be held at Three Mi l e  Isl and? 

Except for processed accident water,  a l l  wastes wi l l  be sent either 
to low-level waste sites or to Department of Energy faci l i ties .  
Some materi a l s  are  stored onsite temporori ly as they awa i t  shipment. 

How are wastes packaged before temporary storage or shi prr1ent for 
di sposal ?  

Materia l s  with very l ow concentrations o f  radioacti vity ( such a >  
clothing, tool s ,  and trash) d e  not need shielding and are held i n  
special  55-ga l l on drums o r  steel boxes . The drums and boxes a•e 
transferred manua l l y  to spec ia l  hol di ng faci l ities at Three Mi l e  
I s l and to await  shi pment . 

29 



Q . 99 .  

A .  

Q . lOO . 

A .  

c ,Ql .  

A.  

Q . l02.  

A .  

Materials  w i t h  high concentrations o f  radioactivity, s�ch as  used 
f1 lters ,  resins, and sludges, are packaged in steel containers or 
specially designed canisters . Damaged fuel and fuel debris w1 1 1  be 
packaged and held under water i n  the spent-fuel pool unt1 1  offsite 
shipments are completed. The water shields the radiation by acting 
as a barrier that reduces the i ntensity of radiation . 

Is the i nterim waste-storage fac i l i ty at Three Mi l e  I s land constructed 
to prevent radiation leaks? 

Yes .  The faci 1 i ty , bui lt  speci fi<:a l ly for i nterim storage of h ighly 
radi oactive waste s ,  is composed of reinforced-concrete bunkers,  wh1rh 
are divided i nto cel l s .  Each cel l consists of a galvan i zed , corru
gated steel cyl i nder with welded steel base plate s ,  surrounded by 
concrete. Eac� cel l ' s  i nterior surface i s  pai nted with a remo·.-able 
coating which would  faci l itate decontam i nation , if necessary. The 
faci l i ty ,  designed to protect s�ored materia l s  from freezing ,  a l so 
has a sump area to col l ect and monitor any l iquid l ea�.age. 

I s  thi s storage fac i l i ty desi gned to withstand Susquehanna River 
floods? 

Yes . The faci l i ty, located south of the Unit 2 cool i ng towers , !s 
protected by a flood d i ke .  The d i ke wi l l  withstand a ri ver flow 
of 1 . 1  mi l l i on cubic feet per second, a flow rate greater than any 
recorded or antici pated for the Susqueha.1na River. The 1972 tropical 
storm Agnes ,  for example ,  resul ted in a flood vol ume of ere mi Hion 
cubic feet per second. 

Wi l l  damaged fuel from the core be stored on the i s l aod? 

The fuel wi l l  be kept on s ite only temporar i ly unt i l  sufficient  
quantities are accumul ated to  fi l l  a.ai lable shipping casks. Then 
it wi l l  be shi pped offsite . 

Why can ' t  radioactive wastes be stored permanently at Three .1i le 
Is l and? 

Thi s site i s  not con sidered suitable as a permanent waste reposi tory 
because of its  location i n  the ri ver and because of the l arge sur
rounding popul ation . 
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Q. l03. 

A. 

Q. l04 

A .  

Q . lOS. 

A .  

Q . l06 . 

A. 

Q . I07 . 

A .  

Q . l08. 

A. 

Are wastes conti nuing to be shi pped off the i s land only by ttuck? 

Yes .  NRC st1 1 1  ir•spects a l l  truck shi pments of abnormal wastes 
before they leave the s i te .  

How many was te shi pments have been made? 

As of December 1983, 240 sh ipment< have been made. 

What • s  the de:sti nation of these wastes? 

Most materi a l s  are shi r;peU to the commerci a l  l ow-l evel waste buri a l  
fac i l i ty at  Richl and , Washington . 

Wastes with hi gher l evel s of radioact iv ity are shi pped to Department 
ot Energy faci l i ti e s  in Idaho and i" Ri chand , Washington . 

What route do truck shi pments take through the Mi ddl etown-Harri sburg 
area? 

Currently the trucks go north from Three Mi l e  I s land on Pennsyl vani a  
Route 441 t o  Middl etown , northwest o n  Ann Street t o  Airport Drive,  
north to I -283 , west to I-83 , north to I -81 ,  northeast and north to 
I -80 , then west on I -80 . 

Are there any t i me-of-day restrictions for shipments l eaving the s i te? 

No . However, shipments a l most a lways l eave the s i te during the day 
shi ft , fol l owing NRC i n spection and approval . 

Does NRC sti l l  regulate these shi pments in conjunction with the 
Departm·ent of Transportation?  

Yes .  NRC has  bas ic responsib i l i ty for regul ating  He packag i ng of 
nuclear mater i a l s  so the radi ati on i s  adequately contro l l ed .  

The Department of Transportation has ba s i c  responsibi l i ty for a l l  
facets o f  transportati on ,  such a. s  truck. safety, schedu l e s ,  and other 
rui es �overni ng materia l s in trans i t ,  whether shi pments are made by 
GPU Nuc l ear or the Department of Energy. 
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Q . 109 . 

A .  

Q . l l O .  

What ore NRC requirements for packa g i n g  nuclear wastes? 

The reg u l ati�ns require that when radioactive materi a l s  are trans
ported, they must be packaged ( 1 )  so that rad i at i on emitted by the 
materi a l  is properly shic1ded,  ( <. 1  so that ;,eat generated by the 
materi a l  ha s a proper outl et,  ( 3 )  so that the material does not beg i n  
t o  undergo a cha i n  reacti o n ,  and ( 4 )  s o  that the rad i oactive materia 1 s 
are protected should certa i n  accidents occur. The regulation s  a l s o  
spec 1 fiy requi rements for qua l i ty-a ssurance , test i r.g , and record
keepi ng . 

Are appropriate state and l ocal offici a l s  n ot i f i ed ahead of t i n>e 
about waste shipments made by GPU Nuclear? 

A. Yes . Truck routes are c l early identi f i ed and a l l  states al ong t�e 
way are noti f i ed prior to shipments by GDU Nuc l ea r .  In some st, e s ,  
Pennsylvania  •nd Ohi o ,  for exampl e ,  the state pol i ce escort t"ucks 
through the state . 

0 . 1 1 1 .  

A .  

Q . l l 2 .  

A .  

How much rad i at i on could members of the publ i c  b e  exposed to during 
routine truck shi pments? 

Three groups from the pub l i c  could be e<posed to extreme l y  l ow l eve l s  
o f  radiation from TMI waste shipments : people who l i ve a l ong the 
shipping route , people in other v.e h i c l e s  al ong the roL ce,  and by
standers near stopped trucks . Assuming maximum exposure s ,  NRC esti
mates that peopl e who l i ve al ong a waste- shipment route coul u rece i ve 
between 0 .  002 and 0. 006 of a mi l l  i rem; a person standing three feet 
from a l ooded truck for three mi nutes could receive 1 . 3  mi l l i rem.  

Natura l ly occurring background radiation i n  the U . S .  ranges" between 
70 and 310 mi l l i rems per year ,  or many times hi gher than potenti a l  
exposure from these shipment s .  

What are the ri sks that a n  o " l ooker next to a stopperl truck wi l l  
develop fatal cancer or pass o n  genetic defects to offspring? 

These ri sks are so smal l that they can only be esti mated theoretical l y .  
The only  way t o  a ssess the po ssible heal th ri sks to peop l e  exposed to 
radiation l evel s th i s  l ow is to make stati stical estimates based on 
heal th ri sks for radiation exposures at hi gher l evel s .  These estimate s ,  
based on data i n  a 1980 report o f  the National Academy o f  Science s ,  
indicate that the probabi l i ty that thi s exposure would c•use death by 
cancer i s  approxi mately I i n  6 mi l l i o n .  This probabi l i ty should be 
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Q. JJ3. 

A .  

Q . JJ4 .  

A .  

Q. J IS. 

A.  

compared with publ ic  health stati stic� which I ndicate that 1 , 200,000 
of every 6 mi l l ion people In the U .S .  wi l l  probably di e of cancer 
from causes other than radiation from nuclear power pl ants .  

The probabi l i ty of genetic defects appeu1ng In the offspring of 
exposed Individua l s  fs about 1 in 3 mi l l i on .  In the U . S .  the natural 
occurrence of hereditary di sease In offspring Is about IBD,DDD In 
3 mi l l ion.  

What radiation dose do truckers receive who haul waste from Three 
M i l e  I s land to waste di sposal sites? 

Truck dri vers who haul radioactive waste are radi ation workers and 
arE subject to the same NRC dose l imi tations as other radi ation 
workers.  In  addi ti o o ,  the U . S .  Department of Transportation l lm f ts 
the dose rate i n  the driver ' s  seat of any vehic l e  haul ing radioactive 
materi al to 2 mi l l ir�m per hour. For a tri p of 2300 m i l es from Three 
Mi l e  I sl and t� Richland, Washington , the driver might spend up to 
60 hours i n  the truck cab , thereby receiving a maximum of 120 mf l l l rem 
on the trip .  The return trip most l i kely would not I nvolve the 
transportation of  radioactive material . 

For an extreme case , consider a truck driver who spends 2000 hours 
per year drlvfng ,  hal f  of that haul ing radioactive material , wfth 
the maximum a l l owable dose rate o f  2 mi l l f rem per hour i n  the cab. 
The driver woul d  receive at most 2 , 000 ml l l i rem (2  rem) per year, 
a dose wel l below the NRC guidel i ne of 5 rem per year for radi ation 
workers. 

What are the possi b l e  health ri sks to truck dri vers haul i ng these 
wastes? 

The risk  to a truck driver rece1 v 1 ng 2 rem per year tor 9 years would 
be about a 1 in 420 chance of premature death fr·om cancer. 

Are truck accidents 1 i ke ly to occur? 

Accidents are possibl e .  By using accident-rate statistics that 
as; sume unfavorabl e driving condi tions , NRC estimates that one accident 
could occur every 250 shipments.  However , because of precaut i ons 
taken duri ng these shipments . the 1 i ke 1 i hood of  a serious accident i s  
very low. 
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Q. ll6. 

A .  

Q. ll7.  

A .  

Q . ll8.  

A .  

Q. l l 9 .  

A .  

Have any trucl-. accidents occurred for any of  the 240 shi p11ents 
a 1 ready 11ade? 

Drivers are requi red to report accidents that i nvol••e spi l l age or 
suspected radioactive contami nation,  in addition to accidents i n
vol v i ng i njury or death. No accidents of these kinds have occurred. 

Have there been any other signi ficant problems during shipments? 

No . During one shi pment,  however ,  as the driver pul l ed a short 
d i stance from a stop l ight, he rea l i zed that the tra i l er had become 
detached . He stopped, backed up ,  reattached the tra i l er ,  and f f n i  .hed 
the tri p with no additional problems . 

Could radioactive materia 1 s escape to the envf ronment in the event 
of a truck accident? 

No releases are antic i pated for most types of accidents that could 
occur. However, releases are possible . NRC calculated the conse
quences that might occur from a 11worst-case11 accident. In making 
calcul ations for a 11worst-case11 accident, NRC assumed that a con
tai ner of radioactive materia l s  ruptured and that a f i re or explo s i on 
fol l owed, rel easing 1/100, 000 of the conteots to the at.,osphere, 
where it  could be i nhaled. Such a sma l l  fraction would become 
vaporized and airborne, where it could be i nhal ed ,  because these. 
wastes are shi ppe..:f as  sol ids .  

What are  the possible health consequences to  the publ i c  o f  thi s type 
of 11worst-case11 truck acci dent? 

A person several h undred feet away would  recei ve about 100 mi l l i rem 
of who l e-body radiation . Thi s dose should be compared with natural ly  
occurring background radiation of about 116 mi l l i rem a year i n  the 
area around Three Mi l e  I sl and . 
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VI . ENVIRONMENTAL IMPACT OF THE CLEANUP ON THE PUBL!C 

Q . l20 .  

A. 

Q . l2 1 .  

A .  

Q. l22 . 

A .  

What f s  the maximum amount of radiation that people offsite could 
receive during the ent i re c l eanup? 

The maxi mum whol e-body dose from atmospheri c rel eases to any i ndi
•·i dual who l f v�s near the s i te could be i n  the rang• of 0 . 8  to 2 . 3  
mi l l i rem d i stri buted over the entire c l eanup period o f  eight t o  ten 
years. ( "Whol e-body" refers to radiation  exposure fn which the en
t i re body rather than an i sol ated part--an arm or a leg-- I s  exposed . )  
During that same �eriod that person would receive about 930 to 1 160 
mi l l  i rem from natura 1 background radiation .  (Natural bac�ground 
radiation in the Middl etown area i s  approximately 1 1 6  mi l l  i rem per 
year--about 36% from cosmic radi at ion , 39% from terrestrial  radia
t i on ,  and 24% from rad i oactive materi a l s  "'ithfn our bodi es . )  

The total cumulat i ve dose to 2 . 2  mi l l i on persons within a 50-mi l e  
radius o f  TMI could range from between 1 0  and 3 0  person-rem. Thi s i s  
a n  i ns i gn i ficant amount compared t o  2 to 2 . 5  mi l l i on person-rem that 
wi l l  be received by the same popu l at i o n  over the c l eanup period of 
e i ght to ten years from natura l ly occurri n g  bac�ground rad i at i on . 

( For a defi n i ti on of person-rem, see the answer to Question 1 46 . )  

What quanti ty o f  rad· ::;,active emi ssi ons i s  being re le-ased from Unit  2? 

At present , sma l l  quanti ties  of krypton gas are being vented from 
the reactor bui l d i n g  at the rate of approximately 6 curie:.  a month . 

What is th• projected accumul ated dose that cou l d  resu l t  from venting 
at the present rate for the duration of the c l eanup? 

The projected cumulative dose that a person standing at a point of 
maximum exposure offsite for the duration of the c l eanup could  
receive i s  a skin  dose of 0 . 05 of a m i l l i rem and a whol e-body dose of 
0 . 00005 of a m i l l i rem . 
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Q . 123 . 

A. 

Q . 124 . 

A .  

Q . 125. 

A. 

0 . 126 . 

A .  

Q. l27.  

A .  

I s  there a careful ly researched standard for accumulated dosage for 
workers and the publ i c? 

Al l such doses and the i r  possible health effects are based on pri n
ciples deveL,;ed by i nternational ly recognized authorities on the 
htal th effects of harmful radiati on .  The data used to predict health 
effects for cl eanup workers are those recO!\IIIIended by the U . S .  National 
Academy of Sciences' Committee on the Biological Effects of Ioniz ing 
Radiation ; the Uni ted Nation ' s  Scienti fic  Committee of the Effects of 
Atomic Radi ation ; the National Counci i  on Radiation Protection in the 
U . S . ; and the International Coll!l1li ssion on Radio logical Protection.  

Wi l l  the amounts released be harmful to chi ldren or fetuses? 

The amounts that could be released are not considered harmful to any
one . The calculations used to arrive at the posoible  adverse health 
effects tak.e i nto account the fact that chi ldren and fetuses are morr 
sensftfve to radiation than adults .  

Wi l l  the amounts rel eased be  harmful to  farm anima l s  or pets? 

NG , and for the same reason given in the previous question .  Further
more, a l l  scienti fic evidence to date i ndi cates that farm anima l s  and 
pets a ,..� less sens it ive to doses of rad i ation than humans .  

Could  the > 'ounts released affect pl ants i n  the area that are eaten 
by animah and people? 

Al l possibl e products i n  the human foodchai n  ( drinking water, fish . 
mea t ,  farm produce, mi l k. , etc . )  are considered f n  the dose 
calculations deta i l ed in Question 127. 

What are chances of fatal cancer and genetic abnormal i ties occurring 
to a member of the pub� c from cl eanup acti viti es? 

For an i ndiv idual offslte who recei ves the maximum expected whole
body dose of 2 . 3  mi l l i rem, the l i fetime additional risk of fatal 
cancer (that i s ,  the ri sk ,.ver the norma 1 rate of fat a 1 cancer) i s  
about 17  i n  1 0  mi l l ion  and the risk  o f  genetic  effects to offspring 
of the exposed indi vidual is about 100 i n  10 mi l l ion . These risks 
are sma l l  compared with publ i c  hea l th stati stics which indicate that 
2 m i l l i on of every 10 mi l l ion people in  the Uni ted States wi l l  
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Q . l28. 

A. 

Q . l29 . 

A. 

Q . l30.  

probably die �f cancer ( from causes other than radiation fro�� nurlear 
power plants) and that the natural occurrence of hereditary di sease 
1n offspt•1ng 1s about 600,000 fn 10 111 l l 1on. 

How does the NRC ensure that publfc health and safety are protected 
during the cleanup? 

NRC vigorously carries out the oversi ght auties spel l ed out in the 
answer tn Question 13. Independently of these acti vities, the 
Environmental Protection Agency and the Co1111110nweal th of Pennsylvufa 
mo.. Jtor the area around Three Hfle Isl and for radioactive rel eases . 

Is a large-sca l e  release of radioactive material to the envi ronment 
around Three M f l e  I s l and p,·ssible during cleanup? 

The chance of such a release � s  extremely remote because of the pre
cauti ons 1 is ted in the answer to Question 78 . 

Would the publ i c  be protected i f  a large-sca l e  release of radio
acti vity occurred in  the reactor bui l d i ng? 

A. Yes .  See the answer to Question 78 . 

Q. 131 . 

A .  

Are offsite emergency p l ans adequate i n  case an el'lergency occurs? 

Basica l l y ,  these p 1 ans are adequate . However, Dased �n emergency 
preparedness exercises conducted i n  August 1�82 and November 1983 , 
the Federa 1 Emergency Management Agency ( FEMA) found some deff cf en
cies in the responses of Dauphi n  and Lancaster counties. FEMA i n
formed the Commonwealth of Penrsylvania about those deficiencies and 
cor-recti ons are under way . 

37 



!' 
VII .  SOCIAL ANO ECOtiOMIC EFFECTS OF THE CLEANUP 

Q. l32. Could agricul ture he adversely affect' juring the remai nder of the 
cleanup? 

A .  If the c l eanup proceeds as i t  has, the direct �ffect of decontami
nation acti vities on fanners should be nonexi stent. However, an acc i 
dental radioactive release, whether o r  not it  actual ly affected land 
areas , could result i n  a sustai ned period of consumer resi stance to 
dai ry products and produce from the area. The staff rat�s the pro
babi l ity of such rel eases as remote. 

Q. l33.  

A. 

Q. 134. 

A. 

Q . 135. 

A. 

Al so, see the answer to Question 125 about farm animal s .  

Has the infl ux o f  cl eanup workers affected the services and 
facil i ties of area l ocal governments? 

The maximum number of additional workers associ ated ·,.ith the cleanup 
at any one time is in the range of 600 to 800, a number that varies 
with the kind of work under way . The NRC staff is not aware of any 
signi ficant problems to local governments arising from the additional 
peopl e  assochted with the cleanup effort. 

Has tourism in the area been adversely affected by the c l eanup? 

Actual ly, Three M i l e  I s l and has i tsel f become a touri st attraction 
for peopl e  vi  siting the Gettysburg-Harri sburg-Hershey area. Approxi
mately 350,000 people have visited the Vi sitor ' s  Center or toured the 
s ite 'n the four and one-hal f years s i nce the accident. Of course, 
an accidental release of radioac t i v i ty during cl eanup could possibly 
cause touri sm i n  the area to decl i ne .  However, there · � :.  been no 
such release and the chances of one are remote. 

Has the cl eanup affected real estate val ues in the area? 

A survey of real e state val ues conducted in 1981 found no relative 
change in property values attributable to the accident. NRC i s  un
aware of any changes si nee that survey. 
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Q. l36. Has the cleanup adversely affected recreational use of the 
S�squehanna R1 ver? 

A. No. See the answers to Questions 34 and 36. 
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VI I I .  

Q . 137 . 

A .  

Q. 138. 

A. 

Q . 139 .  

A .  

Q . 140 . 

WORKER EXPOSURES AND SAFETY 

Has any new i n formation come to l i ght about worker P•posure and 
possible heJ l th effects? 

Yes .  NRC has i ssued Supplement 1 to the Programmat i c  Envi ronmental 
Impact Statement that updates i n formation about work.c-r exposures .  
I n  i t ,  the NRC staff ra i ses estmates o f  the col l ective radiation dose 
workers are l i kely to receive during the cl eanup. The staff al so 
reconsiders what these i n c reased estimates coul d mean to wurk.er 
hea l t h .  

What are t h e  revi sed estimates of rad i a t i on doses wor-k.ers could 
receive? 

When the original  estimates; were made in March 1981 , the radiation 
dose to the workforce was esti mated to be between 2 , 000 and 8 , 000 
person-rem. Accordi n g  to revi sed estimates, cl eanup workers are 
l i kely to receive a to�al col l ective rad i at i on dose of between 
1 3 , 000 and 46 , 000 person-•·em for the ent i re cl eanup project. 

( For an explanation of person- rem, see the an swer to Que.;tion 146 . )  

How could thi s i ncreased dose Jnge affect work.'5!r health? 

Stati sti ca l l y ,  these i ncreased dose estimates s l i ghtly rai se the 
chances of cancer for the group as  a who l e .  1t is possible that th i ;  
rad i ation dose could re sult i n  two t o  s i x  fatal cancers i n  the worker 
popu l ati on . 

Would nonfatal cancers a l so res u l t  from the level of radiation dose 
work.ers could receive? 

40 



A.  

Q . 141 .  

A .  

Q . l 42 .  

A .  

Q . 143 . 

A .  

Yes. Stat i stical ly,  the numb�r of nonfatal cancers could b e  approx!
•ately one and one-half to two times tt.e nutnber of fatal cancers, 
accordi ng to the best scientific estimates. That 1 s ,  in add1t1on to 
the poss1b1 1 1 ty of fatal cancers, there could be 3 to 12 nonfatal 
cancers. (The bas! s for these estimates comes from a 1980 report CJf 
the National Academy of Sciences Advhory Coaaittee on the B!ologkal 
Effects of Ionizing Rad1at1on . )  

Would there be other .1dverse health effects? 

Yes . There could be from 3 to 12 genetic effects in the offspring 
"f the workers . Shoul d  genetic effects occur, It  Is possible that 
they could occl!� in more than one generation of offspri ng . 

Do these new estimates mean that i ndiv idual workers wi l l  be exposed 
to l arger amounts of radi ation than was previously thought? 

No . NRC regu l ations strictly l imit the amount of radiation that an 
i r.dividual worker can receive. These regulations have been and wi l l  
con l i nue to b e  strictly enforced. 

Th• additional radiation estimated may be di stributed among a larger 
number of workers, so that an 1 nd! v idua 1 worker wi l l  sti l l  receive n9 
more than the re9ul ations permit.  

How does  the potential for fatal cancer to cleanup workers compare 
wi th ri ;ks of fata 1 cancer to the entire U . S .  population? 

The average member of the U . S .  popu l ation ha. about a l·· l n-5 chance 
of developing tatal cancer. That i s ,  for every 10,000 people l i vi ng 
in the U . S . ,  approximately 2 , 000 wi l l  die  Gf cancer. For a member of 
the cl eanup workforce active in decontami nation work. over the c�urse 
of •he cleanup , the chances are about 1 In 4.9, based on stati stical 
estimates . 
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Q . 144. 

A. 

Q . 145. 

A. 

How do health ri sks to workers at TMI-2 c011pare with risks for other 
occupations? 

The fol lowi ng table gives statistical estiMtes l!f the extent to 
which working in certain occupations shortens the l i fe of a 40-year 
<! l d  person. 

Reduced Li fespan in Doys for Occupations Lis ted 

Occupation 

Deep-Sea Fi shing 
Coal Mining 
Oi 1 Refinery 
Railways 
Construction 
Industry (Average Value) 
Radiation Workers 

Exposure at 5 rems/year 
Exposure at � rem/year 

Source: � Scienti st, Sept. 

For 1 year of Working 
Life (Person Aged 40) 

31. 9 
3 . 6  
2 . 6  
2 . 2  
2. 1 
0. 5 

1. 3 
0.1 

13, 1979. 

Where can I get more deta i 1 ed i nfonnat ion about recent esti mates of 
'd'orker exposure? 

For detai 1 ed information about revised estillates for worker exposure s ,  
see draft Suppl ement 1 t o  the "Progrannatic Envi ronmental !���pact 
Statement Related to Decontalli nations and Disposal of Radioactive 
Wastes Resulting from March 28, 1979 Accident, Three Mi l e  Isl and 
Nuclear Station, Unit 2" (HUR�G-0683, Supp. 1). 

For an easy-to-read version of the i nformation in the Sl�plement, see 
"Answers to Questions about Updated Estimates of Occupational 
Radiation Doses at Three Mi l e  I s l and , Unit 2" (NUREG-1060) .  

See t h e  i ntroduction t o  this question-a�swer report for i nformati on 
about where h obtain copies of NRC documents. 
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1j. l4ti. 

A. 

What does person-rem mean? 

Person-rera refers to the su11 of I ndividual radiation doses that lllaY 
be received by members of a certain  group.  Person-rem Is cal cul ated 
by multi plying the average dose per person by the nul!lber of persons 
In a group. For example ,  1000 peopl e  each exposed to 1 m1 1 1 f rl!lll of 
radiation would have a col l ective dose of 1000 mil l ! rem, which Is 1 
person-rem. 
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I X .  RAG�ATION �NlTORING OF THE ENVI RONMENT DURING THE CLEANUP 

Q. 147 -

A .  

Q . 148 . 

A .  

Q . ! 4 9 .  

A .  

I s  radiation monitoring still being conducted offsite? 

Yes .  Monitoring is currently being conducted by NRC and the Environ
IDenti! 1 Protection Agency , by State agencies from Pennsylvania and 
Maryland, and by GPU Nuclear. Staff members from the Food and Drug 
Administrat i on of the U . S .  Public Health Service routinr:ly review 
results of the milk and food surveil l ance program conducted by the 
Pen,.yl van i a Department of Environmental Resources ( DER ) .  

t n  addi t ion t o  mon i toring done by the Commonwealth ' s  DER, the 
Department of Natural Resources from the State of Maryland takes 
fish, vegetation , and sediment samp 1 es from the 1 ower Susquehanna 
River- and the upper Chesapeake Bay. 

Is the monitoring i n formatioo avail able to the public? 

Yes. EPA makes monitoring results ava i l at>l e for public inspection at 
its Middletown o ffice . Monitoring results are a l so published by EPA 
in a month ly newsletter that is a l so made AVa i lable to the news 
media . �RC pub 1 i shes monitoring results oat a i ned by NRC, EPA, and 
GPU Nuc 1 ear in the "NRC TMI Program Offi c. Weekly Status Report . "  
Thi s report is mailed routi nely to public and pri vate i nterest groups . 
public officials,  medical soci etie s. ,  p-r·ivate citizen s ,  and the news. 
media . 

GPU Nuc l ear a l so i s sues news re l eases on i ts moni to ri ng act ivi t i e s . 

Do any of these organizations overs.ee GPU Nuclear• s moni toring 
program? 

Yes.  NRC conducts an annual in-depth inspection of GPU Nuclear ' s  
monitoring programs and audits on-going monitoring monthly and, in 
snme case s ,  daily . Dur i ng the annual inspection , NRC independently 
verifies the accuracy o f  GPU Nuclear instruments , independently 
analyzes the same samp l es taken by GPU, and provides GPU with bl ind 
samples to confirm the accu racy o f  the i r  equipment and reporting 
procedures . 

NRC routinely verifies s�'11pling methods by observing  as samples are 
take n .  NRC aho frequently evaluates some instruments and sample 
results.  Finally, NRC evaluates any results that are not consistent. 
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Q . l50. 

A .  

Q. l51 . 

A. 

Q . l52.  

I s  the Envi ronmental Protection Agency sti l l  responsible for coordi 
nating offsite envi ronmenta l radiation monh ;oring? 

Yes . President Carter di rected EPA to fi l l  thi s  role fol l owing the 
accidert in March 1979. 

Are private citi zens from the Three Mi l e  Is land area sti l l fnvol veci 
i n  the moo' tori ng? 

Yes .  Peopl e  frOm f i ve town ships within a S-mi l e radi us of TMI 
parti c i pate in da i ly monitoring under a program sponsored by the 
Department of Energy and the Commonwe a l th of Pennsy l vani a .  

Can members o f  the pub I i c  and l ocal offi c i a l s  make spetial requests 
for radiation sampl i ng? 

A. Yes .  NRC wi l l  honor such requests at no cost to the publ i c .  

Q . l53 . 

A 

Q . !54 .  

A. 

Q . l55.  

A.  

0 . 156 . 

A 

Where can such a request be made? 

You can c a l l ti,e NRC staff at the Three M i l e  I s l and Program Office 
on Three Mi l e  I s l and ( 717-948-1150) or come in to the NRC Middl etown 
office, 100 Brown Street. 

What iti nds of samp l es can be taken? 

NRC can sample so l i d s  ( such as soi l )  and l i quids ( such a s  water and 
mi l k ) .  

How soon are res u l t s  avai l able? 

Most analyseo take approximately a week. 

Is there any truth to the rumor that H.e Env i ronmental Protection 
Agency wi l l  di scontinue its mon i tori ng acti v i t i �s a t  TMT? 

At a pub 1 i c meeting of the TMI -2 Adv i sory Pane 1 on February 9, 1984 , 
in Harrisburg, an EPA off i c i a l  suggested that the organ i za t i o n s  
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Q. l57. 

A. 

Q . l58. 

A. 

i nvolved i n  o ff s i te monitoring meet to reeval uate the enti re program 
with the aim of reduc i ng or e l i m1 na t i ng dup l i cato or i nappropriate 
moni tori ng . 

What organ i zations are monitoring the radiation workers receive? 

Worker doses are monitored by GPU Nuclear. I n  aadi t i on , NRC has a 
fu l l  time professi onal staff o f  radiat i o n  spec i a l i sts at Three Mf l e  
I s land.  They conduct ongo i ng reviews of the GPU Nuclear rad i at i on 
protection program and the methods that GPU uses to monitor worker . 
dose s .  NRC al so keeps records of worker exposures at each operati n g  
nuclear power p l a n t  i n  the U . S .  

What k i nds o f  i n struments ar• being used t o  measure worker exposure? 

GPU Nucl ear has a number of options a s  to the k i nd of radi ati on
monitoring i nstruments it can us.e . A device cal led a dosimeter 1 s.  
used to record the radi ation dose a worker recei ves . GPU Nuclear 
assigns  each radi ation worker a thermo l umi n�scent dosimeter (TLD) . 
Thi s dev i ce ,  whi c h  registers a worker ' s  accumul ated dose from i o n i 
z i n g  radiati on , i s  analyzed or "read" every month. Any dose i nd i 
cated i s  added t o  previous read i ng s  for that i ndi vidua l . 

GPU Nucl ear al so provides a di rect-read i ng , or sel f-readi ng , dosimeter 
for each worker who enters a radiation area. Workers can read thi s 
dosimeter during work to know how much dose they have received from 
the time they enter a radiation area. Workers are requi red to read 
these dev i ces before, dur i n g ,  and after work and r�port the res u l t s  
of the i r  read ' o g s .  These devices a l l ow workers to tel l immedhtely 
if a dose is l a rger than expected . If  it i s ,  workers are to l eave 
the area at once. These devices a l so a l l ow GPU Nuclear to keep track 
of worker doses and to determ i ne how much dose is bei ng recei ved for 
each job . Al l doses then become part of the worke r ' s cumu l a t i ve 
exposure record. Both NRC and GPU offi c i a l s  review these records for 
the i r  comp l i ance with NRC regulations governi ng dose l imi t s .  

Other i nstruments ,  scme i n  fixed l ocations and some carried by 
workers,  are used to l ocate sources of rad i at i on , to estimate the 
dose workers could rece i v e ,  to determine the concentrati o n  of radio
active substances i n  air,  and to take other spec i fi c  measurements.  

Ff l tered ventf l ation systems and res�irators are i n  use to m i n i mi ze 
the pos s i bf l i ty that workers could i nhal e  or swal l ow radio•ctive 
materi al s .  To monitor for such a possibi l i ty ,  GPU Nuclear requi res 
al l workers to be measured for i nternal radiation before t11ey are 
empl oyed and a.t l east once a year thereafter .  A worker suspected of 
i n terna.l contamination f S  examined i n  a special rad i ation-detect i on 
device for t h i s  purpose (a "who l e-body counter") and , depending on 
the ·results. may a l so hive urfne or fecal samp l e s  analyzed. 
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X .  THE POTENTIAL FOR ACCIDENTS DURING THE CLEANUP 

Q . lS9.  

A.  

Q . l60 . 

A .  

Q . l6 l .  

A .  

Have there been any accidental releases o f  radioactivity si nce the 
c l eanup began that have adversely affected the publ i c? 

No . 

flave there been any accidental spi l l s  of water generated by the 
acci dent or of any other rad i oactive W!J.ter i nto the Susquehanna 
Ri ver? 

No . 

Have there been any accidents i nvol ving  'che tran sportation  of radio
active wastes? 

No . 
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. .J. 

XI . CLEANUP SCHEDULE AND FUNDING 

G . l62 The cleanup schedule publ i shed in March 1981 stated that the cl eanup 
woul d  ta�e f i ve �o seven year s .  Can thi s schedule be met? 

A .  No .  The answer t o  Question 171 out l i nes cl eanup goa l s  for 1984. 

Q . 163 . 

A.  

0. 164 . 

A.  

Q . 16 5 .  

A .  

Beyond 1984, the schedule i s  not  f i rm because of funding uncerta i nties . 

I s  the c l eanup on schedul e  now? 

No . 

'What are the reasons.  for the del ay? 

Del ays  occurred for e ssential ly three reas0ns .  Fi rst, the l ack.  of 
adequate funds has caused a considerable ael ay in the c l eanup. 
Second, certai:'l  techni cal problems�  s.uch as decontami nati ng bui lding s  
a n d  equipment , were more d i fficu l t  than origina l ly thought. The n .  
est imates of occupatfonal exposures had t o  b e  revised upward� t o  
reflect actual condition�  i n  t h e  reactor bui l d ing .  Thi rd .  several 
exhaustive--and time-consumina--investigations  were necessary i n  
response t o  a l l egati cns  conce�n i ng refurbi shment o f  the po1ar crane . 
These a l l egations had to be ( and were) resolved to the sati >fact i on 
of NRC before refurbi shment of the crane , a key step in the c l eanup,  
could be taken. 

Waul d you out 1 i ne the Thornburgh P l an to fi nance the cl eanup and 
show how much of the money proposed has been committed? 

Governor Thornburgh recommended that cl eanup opet'ations at TMI-2 be 
fi nanced according  to the fol l owi ng cost-sharing formula l i sted i n  
the l eft-hand col umn . Funds f i rmly commi tted are shown i n  the right 
col umn . 
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Q . l66.  

P.. 

Q . l67 . 

A. 

'· 

Organization 

• GPU Nuclear ( ratepayers) 
Nuclear i ndustry 
Feder a 1 government 

(Dept. of Energy) 
Insurance paym�nts 
Pennsyl vania 
New Jersey 

Thornburgh 

$245 (mi l l i on )  
190 

190 
90 
30 
IS 

Sources not i n  the Thornburgh Plan 
Babcoc� & Wi l cox settl ement 

• Japanese contribut i ons  
Electric Power Research 

I n sti tute 

$760 ( mi l l i on)  

Firmly 
Connitted 

$204 (mi l l i on )  
( see below) 

approx . 80 
90 
30 
12 

30 
18 

9 

$473 (mi l l  ion) 

The i nvestor-owned el ectric uti l ity i ndustry has pl edged $77 mi l l ion ,  
but  a minimum of $100 mi l l ion must be  pl edged before funds wi l l  be 
ava i lable for the c l e,nup. The De;>artment of Energy research budget 
for TMI-2 i s  $159 m i i  l ion ,  about one-ha l f  of which i s  commi tted to 
c l eanup activities .  The E l ectric Power Research Institute wi l l  a l so 
spend approximately $9 mi l l ion in research and devel opment acti vities 
direct ly re l ated to the c leanup. 

What is the current outlook for funding? 

Fundi ng for !984 is f irmer than for l ater years . Complete funding  
p l a n s  must a><ait further commitments from contributors.  

For examp l e ,  i n  December 1983 , the U . S .  Internal Revenue Service 
ruled that those uti l ities that appl led woul d  be permitted to deduct 
against corporate i nco�n<• taxes the i r  contributions to the TMI-2 
c l eanup fund. Since that ti"'e , uti l ity p l edges have i ncreased from 
$65 mi l l i on to $77 mi l l io n .  It i s  hoped lhat thi s rul i ng wi l l  
encourage further uti l i ty contributions to the c l eanup fund. 

If funding �·•s unl i mi ted, could the c l eanup go more qui ckly? 

Yes .  The pace of the cl eanup is in l arge part contro l l ed by funding,  
but there are  technical constraints ,  such as the sequence i n  whi ch 
the work is compl eted. Furthermore , as  each step of the cleanup is  
compl et'ed ,  i t  provides information essenti al to proceeding With the 
next step . 
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Q . 168. 

A. 

Q . l69. 

A. 

Q . l70 . 

Ooes the current pace of the cl eanup pose any threats ta publ ic 
heal th or safety? 

No. Nevertheless,  fund i ng uncertai nties after 1984 could compl icate 
technical problems and further lengthen the c l eanup. NRC plans to 
assess GPU Nuclear ' s  schedul e and to eva l uate their abi l i ty to con
tinue the c l eanup in 1985 and beyond i n a manner that wil l adequately 
protect pub 11  c he a 1 th and safety. 

Since funding fs currently a problem, are c l eanup deci sions  bC J n g  
made solely on the basi s of cost? 

No . 

Does NRC review GPU Nucl ear ' s  fi nancial  abi l i ty to complete cl eanup 
operat i ons to as sure that once an operation has begun it can be 
completed without jeopard i z i ng worker and publ i c  hea l th and safety? 

A .  Yes .  NRC does take t h i s  i nto consideration . 

Q . l7 1 .  

A .  

Q . l?? . 

A .  

Q . l73 . 

A. 

What are cleanup goa l s  for 19M? 

GPU Nucl ear p l an s  to continue decontami nation work wh i l e  go i ng forward 
with implementation of the dose reduction program to l es sen worker 
exposure to radiation . The proce ssing and shipment of radi oactive 
wastes wi l l  al so conti nue. In  the meantime, research and development 
work for the de s i gn and preparation of tool s to remove the core and 
damaged fuel continue s .  Work is a l so going forward on the refuel i ng 
canal in prepa ration for the transfer and packaging of the damaged 
fue l . 

How much money i s  avai l abl e for 1984? 

GPU Nuc l ear ha s committed $75 mi l l i on t0 cleanup act f vi t !es in 1984. 

How many entries per week are workerc. currently making? 

Two to four per wee�. 
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Q. l74. 

A. 

Q. l75. 

A. 

Q . 176. 

A.  

Can the cleanup goal s for 1984 be ao:compl 1 shed at this level of 
acti vf.ty? 

Yes . Groups of workers can accompl 1sh a vari ety of tasks toward 
meeting the cl eanup goa l s  during each entry. 

Does GPU Nuc l ear plan to cal l  back workers l aid off in late 1983? 

GPU Nuclear has a l ready ca l l ed back more workers than th�se laid  off. 

If GPU Nuclear goes bankrupt before the c l eanup is f i n i shed, has NR.C 
consi dered a l ternatives to ensure that publ i c  h�alth and safety are 
protected? 

Yes.  ln  a 1980 report on thi s top i c ,  the NRC staff noted that two 
options exi sted for compl e ,  f ng the c l eanup should G�U Nuc l ear go 
bankrupt. The first option would be for a Federal agency to contract 
for the cleanup work with ( 1) former GPU Nuclear empl oyee s ,  their 
contractors, or other coutractors, (2) other Federal agencies or 
national l aboratori e s ,  or (3) sta\e agenc ies.  The second option 
would be for a Federal agency to f 1 n i sh the c l eanup "'Ork with its own 
empl oyee s .  
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