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ABSTRACT 

1 .  Proposed Action and Location : 
DECONTAMINATION AND DISPOSAL OF RADIOACTIVE WASTES RESULTING FROM 
THE MARCH 28 , 1 9 7 9 , ACCIDENT AT THREE MILE ISLAND NUCLEAR 
STATION , UNIT 2 ,  LOCATED IN LONDONDERRY TOWNSHIP , DAUPHIN COUNTY , 
PENNSYLVANIA . 

2 .  In accordance with the National Environmental Pol icy Act ,  the 
Commis s ion ' s implementing regulations , and its Apr i l  2 7 , 1 9 8 1 , 
Statement of Pol icy , the Programmatic Environmental Impact 
S tatement Related to Decontamination and Disposal o f  Radioactive 
Was te s  Resulting from March 2 8 . 1979  Acc ident Three Mile I sland 
Nuclear S tation, Unit  2 ,  NUREG - 06 8 3  ( PElS )  is be ing supplemente d .  
This supplement updates the environmental evaluation o f  cleanup 
alternatives pub l i shed in the PElS.  uti l iz ing more complete and 
current informat ion . Th is supplement evaluates the l icensee ' s  
proposal to comp lete the current cleanup effort and p lace the 
fac i l i ty into monitored s torage for an unspecified period o f  
time . The l icensee has indicated that the l ikely dispos i tion of 
the fac i l i ty following the s torage period would be decommission ­
ing at the time Unit  1 i s  decommiss ioned . Speci fically , the 
suppl ement provides an environmental evaluation o f  the l icensee ' s  
propos al and a number  of alternative courses of action from the 
end of the current defuel ing effort to the beginning of decommis ­
s ioning . However , i t  does not provide an evaluation of the envi ­
ronmental impac ts associated with decommiss ioning . 

The Nuclear Regulatory Commiss ion s taff has concluded that the 
l icensee ' s  proposal to place  the fac i l i ty in moni tored s torage 
will not s ignificantly affe c t  the quality of the human environ­
ment . Further ,  any impacts associated with thi s  action are 
outweighed by i ts benefits . The benefit o f  thi s  action is  the 
ultimate elimination of the small but continuing risk associated 
with the conditions of the fac i l ity resulting from the March 2 8 , 
1979 , acc ident . 
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SUMMARY 

The final Programmatic Environmental Impact S tatement Related to 
Decontamination and Disposal of Radioactive Was tes Resul t ing from 
March 2 8 . 1 9 7 9  Acc ident Three Mile Island Nuclear Station, Unit 2 was 
issued as NUREG - 06 8 3  by the U . S .  Nuclear Regulatory Commiss ion ( NRC) 
in March 1 9 8 1 . That document ( referred to as the PEl S )  was intended 
to provide an overall evaluat ion of the environmental impacts that 
could result from cleanup activities at Three Mile Island Uni t  2 
(TMI - 2 ) . Following the publication o f  the PElS , the Commiss ion issued 
a Pol icy Statement on April  2 8 , 198 1 , indicating that the NRC s taff 
would evaluate and act on maj or cleanup proposals as long as the 
impac ts assoc iated with the proposed activities fe ll  within the scope 
of the impacts already asses sed in the PEl S . 

The TMI - 2  c leanup can be categorized into four fundamental activ ­
it ies : bui lding and equipment decontamination ; fue l  removal and reac ­
tor ·coolant system decontamination ; treatment o f  radioac tive liquids ; 
and packaging , handl ing , shipment , and disposal o f  radioactive was tes . 
S ince the 1 9 7 9  accident , the l icensee ' s  ( G PU Nuclear ' s )  cleanup pro ­
gram has resulted in subs tant ial cleanup pro gress in each of thes e  
fundamental activities . I n  addition t o  having treated a l l  of the 
water that contained radioac tive materials as a result of the acc i ­
dent , fac i l i ty decontamination efforts have been succ es s ful in return­
ing mos t  areas in the auxiliary and fuel -handl ing building (AFHB) to 
pre - acc ident radiological condi tions , disposal of radioactive was tes 
has been actively proceeding , and defueling efforts through May 30 , 
1989 , have resulted in removal of more than 87  percent .o f  the damaged 
core . The l icensee ' s  proj ected completion date for the current 
defuel ing is late 1 9 8 9  and that for the completion of the assoc iated 
decontamination is Augus t 1990 . 

The purpose of this supplement to the PElS is to evaluate the 
potential environmental impac ts of alternat ive approaches to com­
pleting the TMI - 2  cleanup . This supp lement evaluates the l icensee ' s  
proposal and a number of alternative courses of ac tion from the end of 
the current defuel ing effort to the beginning of decommiss ioning . The 
licensee has submitted a proposal to maintain the TMI- 2 fac i l i ty in a 
monitored s torage mode ( referred to by the l icensee as "post-defuel ing 
monitored s torage " ( PDMS ] )  for a period o f  time following current 
efforts to re�ove the damaged fue l . In addition to removal of more 
than 99 percent of the fuel , maj or portions of the reac tor building 
and the AFHB would be decontaminated before PDMS , but not to the 
extent that the cleanup could be cons idered compl ete . The fac i l ity 
would then be placed into monitored storage for an unspecified period 
of time dur ing which no additional decontamination , other than that 
necessary to maintain the fac i l i ty in a s afe , stable  condition ; would 
be performed . The licensee has indicated that the l ike ly dispo s i t ion 
of the fac il ity fol lowing the s torage period would be decommiss ioning . 
Although the duration o f  the s torage period has no t been speci fied by 
the l icensee , the NRC s taff has evaluated delayed decommiss ioning 
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assuming a storage per iod o f  2 3  years as a l ikely option . The NRC 
s taff has also assumed that l e s s  than 1 year would be necessary for 
any additional work or preparations following PDMS but before the 
s tart of decommissioning . Thi s  plan i s  referred to in thi s  document 
as " delayed decommiss ioning" b ecause the initiation of the decommis ­
s ioning process would begin following a s torage period . During the 
sub sequent decomm i s s ioning process ,  additional cleanup would be  
performed such that at the end o f  decommissioning the s i te would be 
suitable for unrestricted  acce s s . However ,  the impac t  of the decom - .� 
missioning process is  not evaluated in this supplement . 

In accordance with the requirements of the National Environmental 
Policy �ct ( NEPA) and the Commi s s ion' s implementing regulations , both 
the l icensee ' s  p lan and alternative approaches.were examined for the i r  
potential environmental impac ts . S even alternatives t o  the licensee ' s  
proposal were identified by the NRC staff : ( 1 )  delayed cleanup ( a  
2 3 - year s torage period followed b y  a 4 - year cleanup period) , ( 2 )  imme ­
diate cleanup ( a  2-year period for engineering s tudy and planning , 
followed by the continuation and completion o f  the cleanup at the 
198 3 - 1987  l evel of effort) ,  ( 3 )  immedi ate cleanup/reduced effort 
( continued cleanup at a reduced level of effort  from the end of 
defueling and maintained for a to tal period o f  7 to 10 years ) , 
( 4 )  immediate decommiss ioning ( a  2 -year period o f  preparation for 
decommissioning , which does no t include decommiss i oning i ts elf) , 
(5) incomplete defuel ing(a) ( an alternative s imilar to delayed 
decommiss ioning except that only 85 percent of the fuel would be 
removed before the fac il i ty was p laced in s torage ) , ( 6 )  additional 
c leanup before s torage ( additional cleanup before plac ing the facility 
in a 2 3 - year s torage period followed by the completion of the 
c leanup ) , and ( 7 )  no further cleanup for an indefinite period of time 
following defuel ing ( the "no - action" alternative that is required by 
NEPA to be considered as part of all environmental impact s tatements ) .  

The alternatives cons idered in this supplement do not all begin 
with common plant conditions , continue for an equal period of time , or 
end with the same set o f  plant condi tions . For example , the evalua - . 
tion of delayed cleanup , immediate cleanup , immediate cleanup/reduced 
effort , and additional cleanup before s torage includes a discuss ion of 
impac ts assoc iated with additional cleanup prior to 'decommissioning . 
At the time of commencement o f  decommiss ioning or refurbishing , these 
alternatives would result in the 9riginal PEIS en4po int criteria : 
( 1 )  building and equipment decontamination to the point where general 
area dose rates approximate those in an undamaged reactor fac i l i ty 
nearing the end of its operating l i fe; ( 2 )  fue l removal and 

( a) This alternative was evaluated before the. l icensee had removed 
greater than 85 percent of the--fuel .  Although the NRC s taff 
recognizes that the l icensee has removed greater than 85 percent 
of the fue l , the analys i s  of this alternative s t i l l  serves as a 
bounding case . 
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decontaminat ion of  the reactor coolant sys tem,; ( 3 )  treatment of radio ­
act ive l iquid was tes ; and ( 4 )  packaging , shipp ing , and offs i te dis ­
posal of  radioactive wastes . Delayed decomm i s s ioning ( the l icense e ' s 
proposal ) ,  immediate decommiss ioning , and incomplete defuel ing would 
result in l imited addit ional decontamination before the s t ar t  of 
decommissioning . The remaining cleanup , to  allow unrestricted access  
to  the facil ity , would occur during decommis s ioning act ivities . 
However , decommiss ioning impacts  are not evaluated in .this supp lement . 
For the no - act ion alternative , no additional decontamination after the 
completion of defuel ing and•no e fforts to prepare the fac i l i ty for 
s torage or decommissioning are pos tulated . The facil i ty would be left 
in the post - defuel ing condition . 

Table S . l  compares the maj or  fea tures o f  the l icensee ' s  proposal 
with those of the seven NRC s taff- identified alternatives . The poten­
t ial environmental impacts assoc iated with the l icensee ' s  proposal o f  
delayed decommissioning and five o f  the s taff- identi fied a l ternatives 
are summarized in Tab le S . 2 .  The sixth alternative ( addi tional 
cleanup before s torage ) and the s eventh alternative ( the no - action 
alternative ) are discuss ed in S e c tion 3 . 7  but are not quanti tatively 
evaluate d .  Table S . 2  presents the range of  the e s timated occupational 
doses for the l icensee ' s  proposal 1and the quantitative ly evaluated 
alternatives , the range of 5 0 - year dose  comm itments to the hypotheti ­
cal maximally exposed individual , the range of  50 - year dos e  commit ­
ments to the offs ite population l iving within a 50 - mile  ( SO-kilometer)  
radius of  the TMI - 2  s i t e , the range o f  the e s t imated health effects of  
the five alternatives ( inc luding the e s t imated number  o f  radiation ­
induce d  cancer fatalities  and gene tic disorders ) ,  the range of the 
e s t imated number of traffic acc ident s , inj ur ies , and fata l i t ies  
result ing from the alternatives , as well as  the range in c o s t  and the 
volume of radioact ive was te for burial for the alternatives .  All 
alternatives result in offs ite  exposures s i gnificantly be low those 
al lowed for opera2ing fac i l it i e s . 

Estimates of the cancer  mortality risks to workers and the 
general public were based on conservative assumptions ( i . e . , the 
e s timates are probably h i gher than the'risks that would actually 
occur ) . Delayed decommiss ioning was e s t imated to result in a maximum 
o f  0 . 03 radiation- induced cancer fatalities in the worker population 
( i . e . , the probab i l i ty o f  a s ingle c ancer death occurring in the 
entire population of occupationally exposed workers  as a result of  
delayed decommiss ioning operations i s  approximately 3 chances  in  100 ) . 
The number of  radiation- induced cance r  fata l i t ies  in the worker popu­
lation for the five alternative act ions ranges from 0 . 002  to 1 . 3 .  
Radiation- induced cance r  fatal ities  in the o ffs ite population res iding 
with in 50 miles ( 80 kilometers ) of the s ite were e s t imated to be 0 . 001  
for  delayed decommiss ioning ( i . e . , the probab il ity o f  a s ingle cancer  
death occurring in  the entire o ffsite  population o f  b e tween 
2 . 5 million and 3 . 3  m i l l ion people is approximately 1 chance in 1000 ) , 
and 0 . 0000004 to 0 . 001  for the five alternative actions ( i . e . , the 
probab i l i ty of a s ingle cancer death in the entire o ffs ite population 
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TABLE s . 1 .  Comparison o f  the Licensee ' s  Proposal and the Seven NRC 
Staff - I denti fied Alternat ives 

Additional Alternate Achi eve PEIS Decommissioning 
Removal of Cleanup Length of Lengths of Addition al Definition for Preparation Post-
99 Perc ent Before PDMS Storage , Storage , Cleanup ,  Completion Period , PDMS 

of Fuel  Storage PreEaration J:ears 2:ears ::t:ears of CleanuE J:ears DisEosition 

L i c ens ee's Propos al  

Delayed Yes No Yes 23 < 1 7 to 33 None No :S1 Decommi ss ion 
Decommi s s i oning 

Staff-Identifi ed Alternatives 

Delayed Yes No Yes 23 <17 to 33 4 Yes None Decommiss ion 
Cleanup or refurb i sh 

Immediate Yes No No 2 None 3 to 4 Yes None Decommi ss ion 
Cleanup ( engineering or refurbish 

< study) 1-'• 
1-'• 
1-'· Illimediate Yes No No None None 7 to 10 Yes None Decommis s ion 

Cleanup/ or refurbish 
Reduced 
Effort 

Immediate Yes No No None None None No :S2 Decommiss ion 
Decommi ss ioning 

Incomplete No ( 85%) No Yes 23 None None No :S1 Decommis s ion 
De fueling 

Additional Yes Yes Yes 23 None 2 to 3 Yes None Decommi s s ion 
Cleanup B e fore or refurbish 
Storage 

No-Action Alternative 

No Further Yes No No Indefinite None None No None Continued , 
Cleanup indefinite 
Following storage 
De fueling 



TABLE S . 2 .  Range of  Impacts from the Licensee ' s  Proposal  
and the NRC S taff- Ident ified Alternat ives(a) 

Occupational Dose 1 7  to 9400 person- rem 

50 - Ye ar Dose Comm i tment to the Off s i t e  
Population 

Maximal ly'exposed individual 

Bone 
Total body 

Offs ite populat ion with in 50 -mile 
radius 

Bone 
Total body 

Estimated Number of  Radiation- Induced 
Cancer Fatal i t ie s(� 

Worker population 
Maximal ly exposed offs i te 

individual 

Offs i te population 

Estimated Number of  Radiation- Induced 
Gene t ic Disorders in Off s i t e  Population 

Est imated Number of Traffic Acc idents , 
Injuries ,  and Fatal i t ie s  During Transportation 
of Waste 

Acc idents 
Injur ies 
Fata l i t i e s  

Cos t  ( $  millions ) 

Low - Level Was te Volume ( cubic ft )  

0 . 06 to  3 1  mrem 
0 . 007  to 2 . 7 mrem 

0 . 03 to 22 person- rem 
0 . 003 to 1 1  p erson- rem 

0 .  002 to 1 .  3 
0 . 0000000009 to 
0 . 0000003  

0 . 0000004 to 0 . 00 1  

0 . 001  t o  0 . 7  

0 . 007  to 7 . 2 
0 . 00 7  to 6 . 3  
0 . 0006 to 0 . 5  

1 7 · to 5 1 0  

70  to 1 8 9 , 000 

( a )  Impacts  associated with decommissioning are not included .  
(b )  Estimate s  assume a 2 3 - year PDMS period during delayed 

decommiss ioning , delayed cleanup and incomplete de�uel ing 
alternative s . 
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o f  2 . 5 mil l ion to 3 . 3  million people is  approximately 4 to 10 , 000 
chance s  in 10 mill ion) . The s tatistically expected consequences o f  
offsite radiation exposures due t o  the l icens ee ' s  proposal o r  any o f  
the quantitative ly evaluated alternatives i s  z ero . 

The e s t imated nwnber of  traffic fatal ities dur ing waste shipments 
is 0 . 001  to 0 . 006 for delayed decommissioning ( i . e . , the probab i lity 
of a fatal accident during all of the waste shipments is  approximately 
1 to 6 chances  in 1000 ) and 0 . 0006 to 0 . 5  for the five alternative 
actions ( i . e . , the probab i l ity of a fatal accident during all waste 
shipments is approximately 6 to 5000 chances  in 10 , 000 ) . 

The NRC staff has concluded , b ased on this evaluation and after 
cons idering comments on the draft supplement , that the l icensee ' s  
proposed plan and the NRC staff - identified alternatives (with the 
exception o f  the no - act ion alternative ) could each be conducted in 
conformance with applicab le regulatory requirements and implemented 
without s ignificant impact to the quality of the hwnan environment . 
No alternative was found to be obviously superior to the l icensee ' s  
p roposal from an environmental impact perspective . In addition , the 
s taff concluded that "no further c leanup fol lowing defueling , " i . e . , 
the no - action alternative , i s  not acceptable  because it would inde f i ­
nitely postpone decommiss ioning o f  the facility without specific 
approved exemptions from NRC regulations , would not result in the 
completion o f  cleanup , or in the e limination of the small but contin­
uing risk associated with the TMI - 2  facility .  Accordingly , the s taff 
concluded that the impacts associated with the l icensee ' s  proposal for 
long- term s torage of the fac i l i ty followed by decommissioning are 
outweighed by its benefits . The s taff recognizes  that the implemen­
tation o f,the l icensee ' s  proposal would result in substanti al occupa­
tional dose  s avings and �educed transportation impacts over s everal o f  
the . alternatives considered . The benefit of  this action is  the ult i ­
mate e limination of  the small but continuing risk associated with the 
condition o f  the fac i l i ty resulting from the March 28 , 1 9 7 9 , acc ident . 
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FOREWORD 

This final supplement to the Programmat ic Environmental I mpact 
Statement Related to Decontaminat ion and Disposal of Radioactive 
Was tes Resul t ing from March 2 8 . 1 9 7 9  Accident Three Mile  I s land 
Nuclear S tation . Unit  2 ( PEI S )  was prepared by the U . S .  Nuclear Regu­
latory Commiss ion ( NRC ) , Office of  Nucl ear Reactor Regulation ( refer ­
red to as the NRC s taff) , pursuant to the Commiss i on ' s Apr i l  2 7 , 1 9 8 1 , 
S ta tement o f  Pol icy related to the PEI S  and the requirements of  the 
National Environmental Pol icy Act of 1 9 6 9  ( NEPA) . As s is tance was pro ­
vided by the Pac ific Northwes t  Laboratory under the direction o f  the 
s taff ; the contributors to the final suppl ement are l i s ted in Appen­
dix B .  Thi s  final supplement addresses  p o tential environmental 
impacts associated with the l icensee ' s  proposal to p l ace  the TMI - 2  
fac i l i ty in storage after the comp le tion o f  defuel ing ( termed " pos t ­
defuel ing monitored s torage " b y  the l icens ee ) ,  and with alternat ives to 
the l icense e ' s  proposal . 

I nformation for the final supplement was obtained from the licen­
see ' s  Environmental Report and Final S afety Analys i s  Report (Metro ­
p o l itan Edison Co . and J ersey Central Power & Light Co . 1 9 7 4 ) , from 
the l icensee ' s  Environmental Evaluation of TMI - 2  Pos t-Defuel ing Moni ­
tored S torage ( GPU 1 9 8 7b ) , from the l icensee ' s  Pos t - De fuel ing Moni­
tored S torage Safety Analys is Report ( G PU 1 9 8 8 ) ,  from the s taff ' s 
Final Environmental I mpac t S tatement for the operating l icense 
( NRC 1 9 7 6 ) , from the s taff ' s PEIS ,of March 1 9 8 1  ( NRC 1 9 8 1 ) , from 
Supplement 1 of October 1 9 8 4  ( NRC 1984) , from Supplement 2 of June 
1 9 8 7  ( NRC 1 9 8 7 ) , and from new informat ion provide d  by the l icensee  
( including responses  to NRC s taff que s tions and comments on  the draft 
supplement ) or independently developed by the s t af f .  The s taff met 
with the l icensee  to discuss i tems of  information provide d ,  to seek 
new information from the l i c ensee that might  be needed for an adequate 
asses sment , and to ensure that the s taff had a thorough understanding 
of the proposed action . In addit ion , the s taff s ought information 
from o ther sources that would  as s i s t  in the evalua tion , and visited 
and inspected the proj e c t  site and vic inity . On the basis of  the 
forego ing , the s taff made an independent evaluation of alte rnatives 
for comp l e ting cleanup of  the fac ility fol lowing defuel ing , including 
the licensee ' s  proposa l , and prepared this supplement to the PEIS. 

A draft supplement comp l e ted in Apr i l  1 9 8 8  was c irculated to 
Federa l , S tate , and local government agencies  and to interested mem­
bers o f  the public  for comment . A summary not ice o f  the availab i li ty 
of the draft supplement was pub l i shed concurrently in the Federal 
Regis ter  ( 5 3 FR 1 5 1 60 ) . The original 45 - day comment period was 
extended to 90 days at the reque s t  of the Commiss ion ' s Advisory Panel 
for the Decontaminat ion of TMI Unit 2 and s everal o ther interested 
persons ( 5 3 FR 20195 ) .  In addition , comments made a t  the Commiss ion ' s 
Advisory Panel meetings were accepted for an additional 90 days. The 
information on which the supp lement is based and a l l  the comments 
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received were made availab le to the pub l i c . (a) The conunents were 
cons idered by the s taff in prepa�ing this final report . 

The fo llowing Federal and S tate agencies  were ·  asked to conunent on 
the draft supplement to the PElS : 

Fede ral Agenc ies 

U . S .  Army Corps o f  Engineers 
U . S .  Environmental Protection Agency 
U . S .  Department o f  Agr iculture 
U . S .  Department of Energy 
U . S .  Department of  Health and Human Services 
U . S .  Department of Interior  
U . S .  Department of  Labor 
U . S .  Department of  Transportation 
U . S .  Federal Emergency Management Agency 
U . S .  Federal Energy Regulatory Conuni s s ion 
U . S .  National Oceanic and Atmospheric Adminis tration 
U . S .  Nuclear Regulatory Conunis s ion , Advisory Panel for the 

Decontamination o f  TMI Unit  2 

S tate Age�cies 

Maryland Department o f  Health and Mental  Hygiene 
Maryland Department of Natural Resources 
Maryland Department of  S tate Planning 
New J ersey Department o f  Environmental Protection 
Pennsylvania Department o f  Environmental Resources 
Pennsylvania Department of Hea l th 
Pennsylvania Department o f  Labor and I ndus try 
P ennsylvania Department o f  Pub l ic Welfare 
Pennsylvania Intergovernmental Counci l  

The l icensee , GPU Nuc lear , was also provided a copy o f  the draft 
supplement . 

The conunents rece ived from thes e  agenc ies, the l icensee , and the 
pub l ic , are included in Appendix A .  After receipt and cons ideration 
of conunents on the draft supplement , the s taff prepared this final 
supplement to the PElS , which includes a discuss ion of conunents on the 
draft supplement , responses  to the conunents , and updated information 
based on the conunents . Changes made in the draft supplement are 
des i gnated by bars in the margins of thi s  final supplement . 

( a) NRC Pub l ic Document Room , 2 120 L S treet NW , . Lower Leve l , 
Washington , DC 2 0 5 5 5  and the S tate Library of  Pennsylvania , 
Government Pub lications S e c tion , Education Bui lding , Conunonwealth 
and Walnut S treet ,  Harrisburg , PA 17126 . 

x i i  



-, 

S ingle copies o f  this s upplement may be obtained by wri ting the 
Director , Divis ion o f  Publ ication Service s ,  U . S .  Nuclear Regulatory 
Commiss ion , Washington , DC 20555 . 

Dr . Michael T .  Masnik i s  the Proj ect  Manager for this proj ec t .  
He may b e  reached by wri ting t o  the Office o f  Nuclear Reactor 
Regulation , U . S .  Nuclear Regulatory Commi s s ion , Washington , DC 20555  
or by calling ( 301)  492 - 1 37 3 . 
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NOMENClATURE 

accident - �enerated water - On February 2 7 , 19 8 0 , an agreement executed 
among the City of Lancas ter , Pennsylvania , Metropoli tan Edi son 
Company , and the NRC def ined " accident - generated water" as : 
" • Water that existed in the TMI - 2  auxil iary , fuel -handling , 

and containment buildings including the reactor coolant 
sys tem as of October 16 , 1 9 7 9 , with the excep tion of water 
which as a result of decontamination operations become s 
commingled with nonaccident - generated water such that the 
commingled water has a tritium content of 0 . 025  �Ci/mL or 
less before process ing . 

• Water that has a total activity of greate r than 1 �C i/mL 
prior to process ing except where such water is or iginally 
nonac cident water and becomes contaminated by use in 
cleanup . 

• Water that conta ins greater than 0 . 02 5  �C i/mL of tritium 
before proces s ing . " 

actinides - the group of radioac tive elements with atomic numbers 9 0  
and above , including thorium , protact inium , uranium , neptunium , 
p lutonium , americium , and curium . 

activation products - radioactive mater ials that are created when 
stab le subs tances are bombarded by neutrons . For example , 
cobal t - 6 0  is formed from the neutron bombardment of  the stable 
iso tope cobalt - 59 .  

addit ional cleanup before s torage - an NRC staff- ident ified alterna­
tive to the l icensee ' s  proposal . Additional cleanup be fore 
storage involves the cont inuat ion of cleanup without comp let ion 
( following removal of more than 99 percent of the fuel from the 
fac il ity) , followed by a per iod of storage and then the comple ­
tion of the cleanup after the storage period . 

AFHB - see auxil iary and fuel -handling buildin� 

Agreement States - States that have agreed to accep t the respons ibil­
ity of enforc ing the provis ions of Federal legis lation for activ ­
ity within the ir borders . The Commonwealth of  Pennsylvania is an 
Agreement State with respect to the Clean Water Act , but not the 
Atomic Energy Ac t .  

AIARA - an acronym for "S!s 1ow .£!s _reasonab ly £!Chievable . "  The ter:.ll! . 
is defined in 10  CFR 2 0 . 1  ( CFR 1988a)  as " as low as is  reasonably 
ach ievable taking into account the state of techno logy , and the 
economics of  improvements in relat ion to benefits to the public 
health and safety , and other soc ietal and soc ioeconomic 
cons iderat ions , and in relation to the utilization of atomic 
energy in the public interest . "  

xxxix 



alpha radiation - an emission of  particles (helium nucle i )  from a 
material undergo ing nuclear trans formation .  The part i cles have a 
nuclear mas s number of four and a charge of plus two . 

amb ient radiation - surrounding radiation from multiple or dis tributed 
sources . 

anadromous fish - fish that ascend freshwater streams from the sea to 
spawn . 

attocurie 1 x 10"18 curie , a uni t  for measuring radioac ti  vi ty . 

auxiliary and fuel -handl ing building (AFHB) - a bui lding located at 
the TMI - 2  facility .  I t  i s  divided into two sections that are 
separated by a common wal l . The auxiliary section contains 
tanks , pumps , piping , and other equipment to process and s tore 
water for the reactor coo lant sys tem and to treat radioactive 
was tes . The fue l -handl ing section contains large bas ins , or 
pools , for the s torage of  spent fuel . 

J background radiation - the leve l of radiation in an area wh ich is pro­
duced by sources of radiat ion (mostly natural ) o ther than the one 
o f  spe cific interes t .  Examples of  such radiation sources are 
cosmic radiat ion and radioactive elements in the atmosphere , 
bui lding materials , the human body , and the crus t

. 
of  the earth . 

In the Harrisburg area , the background radiation leve l is abou,t 
300 mrem/yr , not including any contribution from medical 
prac tice . ( See Section 4 . 1 . 7 . )  

- B iological Effects of  Ioniz ing Radiation . A set of reports by 
the National Academy of S ciences , Advisory Committee on the 
B iological Effects of Ioniz ing Radiation . ( See also References , 
Section 8 . 0 . )  

benthic - dwelling on the bottom of a body of water . 

beta particles - an electron or a pos itron (a  particle with the same 
mas s as an electron but with a pos itive charge rather than a 
negat ive one ) . Be ta particles are commonly emitted from the 
nucle i  of atoms undergo ing nuclear transformat ion . Also re ferred 
to as beta radiat ion . 

beta radiation - radiation cons isting of  beta partic les . 

b io ta - plant and animal life . 

CFR - Code of Federal Regulations . 

Ci  - see curie . 
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collec tive 5 0 -year dose  commi tment - the total radiation dose received 
by a population or group o f  individuals  from an ini t i al exposure 
through the succeeding 50 years . For exposures o f  gre ater than 
one year ' s  duration , the collective 5 0 - year dose commi tment as 
used in this supplement repre sents the sum of 50 - year dose  com ­
mitments resulting from each year ' s exp osure . The co llect ive 
5 0 - year dose  commi tment is expressed in person- rem . ( Se e  person­
rem . ) 

cumulat ive occupat ional dose - the total rad i at ion dose  to worke rs . 
I t  i s  determined by summing the product of the dose rate and the 
length of t ime the worker is exposed to the dose rate for all  
dose  rates and all  workers . The cumulat ive occupational dose is  
expre ssed in person - rem . ( Se e  person - rem : )  

curie ( C i )  - the spec ial  uni t  o f  act ivi ty . Act ivi ty is  de fined a s  the 
number  of nuc lear t rans format ions occurr ing in a given quant i ty 
of material per uni t  o f  t ime . One cur"ie of activity is 3 7  b i l ­
l ion trans formations per second . 

decay produc ts - the nuc l ides formed by the radioactive dis integrat ion 
of a first  nucl ide ( parent ) . Als o  cal l e d  daughter products . 

decommis s ioning - removing nuclear fac i l i t i e s  safely from service and 
reduc ing residual radioac t ivity to a level that permi ts release 
of the property for unres t ricted use and terminat ion of the 
l icense . 

DECON - the decomm i s s i oning alternative in which e quipment , s tructures 
and portions of a fac i l i ty and s ite containing radioactive con­
taminants are removed or decontaminated to a level that permits 
the property to b e  released for unres t r icted use shor tly after 
ces sat ion of operations . 

defue l ing - the l icensee ' s  term for removal o f  more than 99 percent o f  
the fuel from the TMI - 2  fac il i ty .  

delayed cleanup - an NRC s taff- i denti fied alternative to the l icen­
see ' s  proposal . Delayed cleanup involves maintaining the TMI - 2  
fac i l ity in p o s t - de fuel ing monitored s torage ( PDMS ) for a period 
of t ime ranging from less  than 17  years to 33  years after more 
than 99 percent of the fue l has been removed from the fac i l ity . 
After  the s torage period , the cleanup process  would be resumed 
and comp l e ted  in 4 years . Decommis s i oning and refurb ishment 
ac t ivi ties  are not cons i dered as part of thi s  alternative . 

delayed decommiss ioning - the NRC staff ' s term for the l icense e ' s  ( GPU 
Nuc lear ' s ) proposal to maintain the TMI - 2  fac i l i ty in pos t ­
de fuel ing mon i t ored s torage ( PDMS ) for an unspec i fied period o f  
time ( as sumed t o  be  from less  than 17  years t o  3 3  years ) after 
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more than 9 9  p ercent o f  the fuel has been removed from the 
fac i l i ty .  After the s torage period , the fac i l i ty l ikely would be  
decomm i s s i oned .  The NRC s taff assumed that less than 1 year. 
would be necessary for any decommis s ioning preparat ions following 
PDMS . ( See  PDMS . )  Activit i e s  occurr ing after the init ia tion o f  
decommi ss ioning are not cons i dered a s  p art o f  the delayed 
decommiss ioning alternative . 

demineral izer  sys tems - pr,oces s ing syst ems in which synthet ic i on 
exchange materials are used to remove impur i t ies  from water . 

DOE - U . S .  Department o f  Energy ._ ' 

dose  - a general term indicating the amount o f  energy absorbed from 
inc ident radiation by a uni t  mass  of any material . 

dos e  commitment - the integrated dose  to an individual that results 
unavo i dably from the intake of radioactive mater ial . The 
individual begins rece iving the dos e  at the t ime o f  intake and 
continues rece iving a dose  ( at a decreas ing dose rate ) for a 
period o f  t ime ( usually specified to  be  5 0  years from intake ) . 

dos e  rate - the dose  ( amount o f  energy abs orbed by a uni t  mas s )  
received per uni t  o f  t ime . 

DOT - U . S .  Department o f  Transportation . 

emergency allocat ion - allocatio� o f  waste d isposal volume by the DOE 
in commercial LLW buri al s ite's because o f  unusual circums tances . 

ENTOMB - the decomm i s s i on ing alternative in which radioactive contami ­
nants are encased in a s truc turally long - l ived material , such as 
concrete . The entombed s tructure is  app ropriately maintained and 
continued survei l lance i s  carried out unt i l  the radioact ivity 
decays to a level permit ting release for unres tr ic ted use o f  the 
property . 

EPA - U . S .  Environmental Protect ion Agency . 

EPIGOR II  - a filtration and demineralizer  sys tem des igned to process 
some of the l iquid radioact ive was te resulting from the TMI acc i ­
dent . The system can b e  used  o n  l iquid was te containing up to 
100 m icrocuries  o f  radioac t iv i ty per  mil l i l i ter of water . 

ERDA - U . S .  Energy Research and Development Adminis tration , predeces ­
sor to the DOE .  

e t io l ogy - the· cause o f  disease or  disorder as determined by medical 
diagno s i s . 
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exposure - the condit ion of b e ing made subj ect  to the act ion of radia­
t ion ; also , a measure o f  the ionization produced in  air  by x - ray 
or gamma radiat ion . 

50 -year dose commitment - the total radiation received from ini tial 
exposure through the succeeding 5 0  years . 

fiss ion - the spontaneous or induced dis integration of  a heavy atom 
into two or  more l ighter atoms with an accompanying loss  of mass  
that is  converted into energy . 

fiss ion product s  - the nucl ides formed b y  the divis ion o f  a heavier 
nucleus , typ ically in a nucl ear reac tor . I s o topes o f  e ssent ially 
all  elements are produce d  by fiss ion o f  fissile  materials .  
Fiss ion products are the main radioactive components of  h igh ­
l evel radioactive was te s . 

gal/min - gallons per minute . 

gamma radiat ion - electromagnetic radiation of  h i gh energy ( and short 
wavelength ) ,  emitted by nuclei  undergo ing internal changes .  
Gamma radiat ion has the h ighest  energy and shortest wavelength in 
the electromagnet ic spectrum and i s  capable of penetrat ing 
s everal inches of a s o l id such as concrete . 

genet ic e ffec t s  o f  radiat ion - e ffec ts of radiat ion that alter the 
hereditary material and may therefore affect subsequent unexposed 
generat ions . 

GPU or  GPU Nuclear Corporation - the l i censee  at TMI - 2 ,  a sub s i diary 
of General Pub l ic Ut i l i ties Corporation . 

groundwater - water that exi s ts or flows below the ground ' s  surface 
(within the zone of . saturat ion) . 

h - hour . 

hal f - l i fe the t ime required for hal f  of  a given radioactive sub ­
s tance to decay . 

Hanford Nuclear Reservation - a nuclear fac i l ity near Richland , 
Washington , that is  operated by the DOE . 

hec tare - a metric unit  of measure equal to 2 . 47 acres . 

HEPA filter - high - e fficiency particulate air fi lter . 
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immediate cleanup - an NRC staff - ident ified alternative to the l icen­
s ee ' s  propos al . Immediate cleanup involves the continuat ion and 
comp l e t ion' o f  the cleanup at the present level of e ffort follow­
ing a 2 -year period for engineering s tudy that follows the 
removal of more than 99 percent of the fuel from the fac i l i ty .  
Decommiss ioning and refurbi shment activities  are not cons idered 
as part· of this alternative . 

immediate cleanup/reduced e ffort - an NRC s taff- identified alternative 
to the l i censee ' s  proposal . Immediate cleanup/reduced  e ffort 
involves the cont inuat ion and complet ion of cleanup at a reduced  
level o f  effort for  a period o f  7 to  1 0  years following the 
removal of more than 99 percent ,of the fuel from the fac i l ity . 
Decommiss ioning and refurb ishment act ivi ties are not cons idered 
as part of this alternative .  

immediate decommiss ioning - an NRC s taff- identified alternative to the 
l icensee ' s  proposal . Immediate decommissioning involves a 2 - year 
period of  preparation for decommissioning with no addit ional 
cleanup following the removal of more than 99 percent of the fuel 
from the fac i l i ty .  Activit ie s  occurring after the initiation o f  
decommiss ioning are not cons idered as part of  the immediate 
decommiss ioning alternative . 

incomplete defuel ing - an NRC s taff - identified  alternative to the 
l icensee ' s  proposal . Incomplete defuel ing involves maintaining 
the TMI - 2  fac i l i ty in PDMS for a period ranging from less  than 
17 years to 33 years a fter 8 5  percent o f  the fuel has been 
removed from the fac i l ity . Following PDMS , a 1 - year period would 
b e  nece s sary for decommiss ioning preparations . Act ivit ies  
occurring after  the initiation o f  decommis s ioning are  not 
cons idered as part o f  thi s  alternat ive . 

ion - an atom or  molecule from which an e lectron has been removed ( a  
pos i t ively charged ion) o r  t o  which an e lectron has become 
attached ( a  negatively charged ion) . 

ion exchange - in this document , a process for s e lectively removing a 
const ituent from a was te s t ream by reversibly trans ferring ions 
from a l iquid to an inso luble  solid ( the ion exchange media ) . 

ion exchange media 
proce s s e s . 

res ins or  zeol ite materials  used  in ion exchange 

ionization - the process by which a neutral atom or molecule acquires 
a pos i t ive or a negative charge by removal or attachment o f  an 
electron . 

ioniz ing radiation - any form of radiation that generates ions in the 
i rradiated material . 
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i s otopes - nuc l i de s  with the same atomic numbe r  but w i th d ifferent 
atomic masses , therefore having the same chemical properties but 
d ifferent phys ical p roperties . 

kg - kilogram . 

1 - l i ter . 

l icensee  - the holder of  a l icense i ssued by the NRC to possess  or use  
radioactive mate r i als . I n  the case  of TMI - 2 ,  the l icense is  he ld  
by  GPU Nuclear Corporation . 

LLD - lower l im i t  of  dete c tion . 

LLW - low - level was te ;  a l l  radioactive waste  materials that are not 
h igh - level or transuranic was t e .- Mos t  TMI - 2  was tes are of thi s  
type . 

L/min - l i ters per minut e . 

maximally exposed individual - the hypothe t ical person who would 
rece ive the greates t  pos s ible  radiation dos e  from a speci fic 
release . For atmospheric releases , this individual is as sumed to 
breathe air at that o ffs i te boundary locat i on w i th the highes t  
a i rborne conqentrat i on and to consume food products raised exclu­
s ive ly in that offs i te boundary location rece iving the maximum 
ground depo s i t ion o f  released radioac t ive mater i al . For l iqui d  
releas e s , thi s  individual i s  assumed t o  consume large quanti t i e s  
o f  r iver water and f i sh and to participate frequently i n  r ive r ­
shore act ivities . In this supplement , the maximally exposed 
i ndividual is also  as sumed to eat  l arge quantities  o f  Chesapeake 
Bay she l l fish . 

MCi - megacurie ( one m i l l ion cur i e s ) ;  a uni t  for measuring 
radioac t ivity . 

Memorandum o f  Unders tandi ng - an agreement b e tween the NRC and DOE , 
whereby the DOE wi l l  accept certain categories  o f  was te from the 
c leanup o f  TMI - 2  for permanent disposal , e i ther without cost or  
on a cos t - re imbursement bas i s . (Memorandum of  Understanding 
Between the U . S .  Nuclear Regulatory Comm i s s ion and the U . S .  
Department of Energy . Concerning the Removal and D i sposal of 
S o l i d  Nuclear Was tes  from C l eanup of  the Three Mile  I s l and Uni t 2 
Nuclear Plant , March 1 5 , 1 9 8 2 . )  

uCi - microcuri e  (1 x 10-6 curi e  or  one -mill ion th of a curi e ) ;  a uni t  
for measuring radioact ivity . 

gg - microgram ( 1  x 10� gram or one - m i l l ionth o f  a gram) ; a uni t  for 
measuri ng weigh t . 
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� - mill igrams per l i ter . 

mL - m i l l i l i ter . 

maximum permiss ible concentration - the NRC -prescribed concentration 
l imit for radioactive materials in 10 CFR 20 , Appendix B 
( CFR 1988a) . The MPCs are expres sed  as average radionucl ide 
concentrations in air or water . Different MPC values apply to 
the pub l ic and to radiation workers . 

mR - milliroentgen ( 1  x 10-3 roentgen or one - thousandth o f  a roentgen) ; 
a unit for measuring radiation exposure in air . 

mrem - mill irem ( 1  x 10-3 rem or one - thousandth of a rem) ; a uni t  o f  
measur ing radiation dos e  equivalent . 

MSL - mean sea leve l . 

NAS - National Academy o f  Sciences . 

nCi - nanocurie ( 1  'x 10-9 curie  or one -b i l l ionth o f  a curie ) ; a unit 
for measuring radioact ivity . 

National Counc i l  on Radiation Protection and Measurement . 

NEPA - National Environmental Pol icy Act of 1 9 6 9 . 

neutron - an uncharged elementary particle found in the nuc leus of 
every atom except hydrogen . 

neutron capture - the process . in which an atomic nucleus absorb� or 
captures a neutron . 

no - action alternative - an al ternative to the proposed action , which 
is required by the National Environmental Pol icy Act (NEPA)  to be 
cons idered as part o f  all  environmental impact statements . The 
no - action alternative for the period address ed by this supplement 
imp l ie s  no action to prepare the fac i l i ty for s torage , for decom­
miss ioning , or for maintaining the fac i l i ty or completing the 
cleanup following the completion of defue l ing . 

NPDES - National Pollutant Discharge El imination Sys tem . 

NRC - U . S .  Nuclear Regulatory Comm i s s i on .  

nuc l ide - a species  of atom having a speci fic mass , atomic number , and 
nuclear energy s tate . 

occupational radiat ion exposure - the radiation exposure to which 
workers at a nucl ear fac i l i ty are subj ected during the course of 
their work . 
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ORNL - Oak Ridge National Laboratory . 

PaDER - Commonwealth of Pennsylvania , Department of Environmental 
Resource s .  

pCi - picocurie ( 1  x 10"12 curie or one - tr i l lionth of a curie ) ;  a unit 
for measuring radioactivi ty . 

pC i/L - picocuries per l iter . 

PDMS - see pos t - defuel ing monitored s torage . 

PElS - Final Programmatic Environmental Impac t S tatement Related to 
Decontamination and Disposal of Radioactive Waste Resulting from 
March 28 . 1979  Acc ident - Three Mile Is l and S tation , Unit  2 ,  
NUREG - 06 8 3 , 1 9 8 1 . 

penetration factor - the fraction of the particulates that would pass 
through a high - efficiency particulate air (HEPA) filter . 

oerson- rem - the sum of the individual radiation doses ( collective 
dose )  received by members of a certain group or population . I t  
may b e  calculated by multiplying the average dose per person by 
the number of persons . For example , a thousand persons , each 
exposed to 1 mill irem ( 1/1000 rem) , would have a collective dose 
of 1 person- rem . 

photon - a quanti ty of energy emitted in the form of e lec tromagnetic  
radiation . Gamma rays and x - rays are  examples of photons . 

population dos e  - the summation of individual radiation doses  rece ived 
by a l l  those  exposed to the radiation source or event be ing 
cons idere d ,  and expressed as person- rem . The same as collective 
dose . 

pos t - defuel ing moni tored storage (PDMS ) - the l icensee ' s  term for 
monitored s torage of the TMI - 2  fac i l ity fol lowing defuel ing 
( removal of more than 99 percent of the fuel from the TMl- 2 
fac i l i ty ) . Moni tored s torage refers to the inspect ion , sur ­
ve illance , and maintenance of the fac ility during the s torage 
period . ( See s torage . )  

� - parts per m i l l ion . 

primary sys tem - see  reactor coolant sys tem . 

PWR pres sur ized water reacto r .  The TMI - 2  reac tor is  of th is type . 

rad a unit of absorbed dose of ioniz ing radiation . 
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radiation - energy in the form of e lectromagnetic rays ( radiowaves ,  
light , x - rays , gamma ray s )  or part icles ( e lectrons , neutrons , 
hel ium nucl e i )  s ent out through space from atoms , molecules ,  or 
atomic nuclei  as they undergo internal change . I t  may also 
result from part icle and electromagnetic radiat ion interactions 
with matter .  

radioactive c ontamination - radioact ive material located in areas 
where it is not wanted .  

radioactive decay - the spontaneous natural process by which an 
uns table radioactive nuc leus releases energy or particles . 

radioact ivity - product o f  radioactive decay of an uns table atom . 

radioisotopes - radioac t ive isotope s '. 
isotopes . )  

( See  also radionucl ide and 

radionucl ide - an uns table  nucl ide that undergoes radioac tive decay . 

RCRA - Resource Conservation and Rec overy Act .  

reactor building - a containment building that houses the reactor 
ves s e l . 

reactor coolant sys tem - cons i s t ing of the reac tor , the steam genera ­
tors , the reactor coolant pumps , and the connecting piping . In 
an operating reactor , the heat produced by the reactor is trans ­
ferred to ,the water coolant in the reactor ves s e l . The hot water 
is c irculated through the s team generator tubes to produce s team . 
The reactor coolant pump is  used to c irculate the water coolant . 
The reactor coolant system is  also called the primary coolant 
sys tem or primary sys tem . 

rem - a unit of radiation dos e  equivalent that is proportional to the 
risk of b io logical inj ury . 

resin l iners - cyl indrical metal containers used for the ion exchange 
media ( res ins and/or zeo l i tes ) during purificat ion of contami­
nated water by  ion exchange processes . 

res ins - s o l id or semisolid produc ts of synthetic origin used in ion 
exchange proces ses for pur ification of liquids . 

resuspens ion factor - the ratio of the amount of radioac tive material 
in the air (�Ci/m3 ) to the amount of loose radioactive material on 
a surface ( �C ijm2) . 

roentgen (R) - uni t  of exposure ( gamma or x - ray) in air . 
gen equals 2 .  5 8  x 10·4 coulomb per kilogram of air . ) 
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SAFSTOR - the decomm i s s i oning alternat ive in wh ich the nucl ear fac i l ­
i ty i s  placed and maintained in such a condit ion that i t  can be 
s afely s tored , moni tored , and sub sequent ly decontaminated to 
levels  that permit release for unre stricted use . 

scabb l ing - an ,aggress ive decontaminat ion technique that remove s con ­
crete surface coatings w i th toothed p i s tons o r  a rotat ing drum . 

SDS  - submerged demineralizer sys tem ; a water - treatment sys tem that 
uses a synthet i c  z e o l i te mineral as the ion exchange medium to 
remove radioac t ive i s o topes that are present in the radioact ive ly 
contaminated water it processes . 

shielding - a barri e r  o f  solid  o r  l iquid mat e,rial ( e . g . , lead , con­
crete , or  water ) that reduces  the intens i ty of radiation pass ing 
through i t . Shielding c an be used to protect personne l  from the 
damaging e ffec ts o f  ioniz ing radiat ion . 

somat ic effects o f  radiation - e ffects o f  radiation l imi ted to the 
exposed individual , as dist ingui shed from genetic e ffects , whi ch 
may also affe c t  subsequent unexposed generat ions . Somatic 
effects include cancers of . various types .  

s ource term - the l i s t  o f  radionuclides and the q uanti ty o f  each 
radionuc l ide that is assumed to be pre s ent in a given mixture . 

spec i fic ac tivity - quant i ty of  radioac t ivity per uni t  mass , usually 
in p icocur i e s  per gram . 

storage - for the purposes  o f  this supplement ,  s torage is  defined as 
the placement o f  the TMI - 2  fac i l i ty into a pass ive monitored 
s tate for some unspec i fied t ime period before decommiss ioning or 
comp l e t i on of the c leanup . 

Supplement 1 - the first  supplement to the PElS  ( Final Supplement 
Deal ing with Occupational Radiat ion Dose [ NRC 1 9 84 ] ) .  

Supplement 2 - the second supplement to the PEIS ( Final Supplement 
Dea l ing with D i sposal of Acc ident - Generated Water [NRC 1 9 8 7 ] ) .  

technical spe c i fications - l imits and requirements that are s e t  forth 
in the fac i li ty l icens e . 

TMI - Three Mile  I s l and . 

Three Mile I s land Uni t  1 ;  the NRC - l icensed reactor operating 
on the TMI s i t e . 

TMI - 2  - Three  Mile  Is land Uni t  2 ;  the acc i dent - damaged reactor under ­
go ing cleanup on the TMI s i te . 
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TMI - 2 Advisory Panel - an advisory pane l estab l ished in 1980 by the 
NRC to serve as a means to communicate pub l i c  concerns regarding 
the c leanup of TMI Unit  2 directly to the Comm i s s ion . The TMI - 2  
Advisory Panel is composed of sc ientists , c i t izens , and represen­
tative s of local and s tate governments .  

total body dose - the radiation dose to the total body , including the 
bones and all  organs , from both external and internal 

· 

radionucl ides . 

transuranics - elements having atomic numbers higher than that of 
uranium ( 9 2 ) , inc luding neptunium , plutonium , americ ium , and 
curium . 

tritiated water - water in which one or both hydrogen atoms have been 
replaced by a tritium atom . 

' 

tritium - a radioactive isotope of hydrogen , containing two neutrons . 
The nonradioactive forms o f  hydr�gen have 1 or zero neutrons . 
The half - l ife of tritium is  12 . 3  years . 

unres tricted use - use of any area or fac i l ity wi thout res triction 
because of prior contamination . 

UNSCEAR - United Nations Sc ientific Committee on the Effects of Atomic 
Radiat ion . 

U . S .  Eco logy - the operator of a commerc ial LLW burial s ite near 
Richland , Washington . 

volume reduct ion factor - the ratio of the remaining volume over. the 
initial volume . 

water table gradient - the ratio of change in water table elevation 
over horizontal dis tance . 

y_r - year . 
\ 

zeo l i tes - any of various natural or synthes ized s i l icate minerals 
used to purify water . 
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1 . 0  INTRODUCTION 

In  March 198 1 ,  the U . S .  Nuclear Regulatory Commiss ion ( NRC ) pub ­
lished the final Programmatic Environmental Impact S tatement Re lated 
to Decontamination and Disposal of Radi oact ive Waste Resulting from 
March 2 8 , 1 9 7 9  Accident Three Mile I s l and Nuclear S tation , Unit 2 ,  
(NRC 1981 ) , referred to in thi s  document as the PEl S . 

The PElS was intended to provide an overall evaluation o f  the 
environmental impacts that could result from cleanup act ivi ties  at 
Three Mile I sland , Uni t  2 (TMI - 2 ) , from the s tab ilization of plant 
conditions after the accident through the completion of cleanup , based 
on the information then avai lable . The c le anup plan evaluated in the 
PElS called for four fundamental activities : building and equipment 
decontamination ; fuel removal and decontamination of the reactor cool ­
ant sys tem ; treatment of radioact ive l iquids ; and packaging , handling , 
shipment , 'and disposal of radioac tive was te s . Following the pub l i ­
cation of the PEl S , the Commiss ion i s sued a Policy S tatement . on 
April 2 8 , 198 1 , indicating that the NRC s taff would evaluate and act 
on maj or cleanup proposals as long as the impacts associated with the 
proposed act ivi ties fell within the scope o f  the impacts already 
assessed in the PEI S . Throughout the c leanup , the NRC s taff has 
reviewed the licensee ' s  proposed maj or cleanup activities  to ensure 
that the act ivities ate safe and that potential environmental impacts 
are within the range of impacts given in th� PEI S . 

Unti l  now the PEIS had been suppl emented twice (NRC 1984 ; 
NRC 19 8 7 )  s ince its publ ication . Supplement 1 (NRC 1984)  reevaluated 
the occupational dose estimate s g iven in the 1 9 8 1  PEIS because new 
information led the NRC s taff to conclude that cleanup could result in 
greater occupational radiation exposure than was originally estimate d .  
Supplement 2 (NRC 1 9 8 7 )  updated the information presented in  the PElS 
regarding options for disposal of the water .contaminated as a result 
of the acc ident ( accident - generated water)  and the environmental 
impacts that could resul t  from disposal . 

This document is  the third supp lement to the PEIS ; its purpose is 
to addres s  the environmental impac ts assoc iated with a propo sal from 
the l icensee , GPU Nuc lear Corporation (GPU ) , to place the TMI - 2  fac i l ­
ity into s torage a t  the conclus ion of defuel ing ( termed pos t - de fuel ing 
moni tored s torage ( PDMS ] by the l icensee ) .  

Before enter ing PDMS , more than 99  percent of the fuel will have 
been removed from the reactor , the pos s ib i l i ty of  an inadvertent 
recri ticality precluded , and the fac i l i ty decontaminated to spec ific 
levels identi fied by the l icensee as endpo int goals . The po int in 
time when these act ivities  will  have been completed has been des ig­
nated by the l icensee and is referred to in th is supplement as  the 
" end of de fuel ing . "  In add i tion , the reac tor coolant sys tem would 
have been decontaminated to a l imited degree , ( including fuel removal 
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to the extent pos s ible and draining o f  the system) treatment and dis ­
posal of radioactive l iquids would be either completed or underway , 
and packaging and shipping of much o f  the radioactive wastes from the 
s i te would- be complete d .  Of the four fundamental activities ident i ­
fied i n  the PElS and l isted above , only building and equipment decon� 
tamination would not be  e i ther subs tantially or actually complete d .  
Of the buildings contaminated by the acc ident , only the reactor 
building and a few areas in the auxi l iary and fuel -handl ing building 
(AFHB) would have general area radiation levels  higher than those  of 
an undamaged reactor fac i l i ty nearing the end of its operating l i fe . 

The l icensee proposes to leave the TMI - 2  faci l i ty in s torage for 
an unspecified period of time , quite l ikely unti l  TMI - 1  is ready for 
deconunissioning . At that time , the l icensee would prepare both TMI - 1  
and TMI - 2  for decomm � s s ioning'. The proposal of a PDMS period followed 
by preparations for decommis s ioning is  referred to in this document as 
" delayed decommiss ioning . n (a) Although the l icensee has not identified 
the length of the s torage period , the NRC s taff has evaluated delayed 
decommiss ioning assuming a s torage period to the end of the Uni t - 1 
l icense , at which time both units presumably would be decommiss ione d .  
The present Uni t - 1 l icense expires o n  May 18 , 2008 . NRC regulations 
in 10 CFR 5 0 . 51 ( CFR 198 8a) , allow the l icensee to amend the ir l icense 
to continue operation until  2014 . Therefore , if  PDMS begins in 1991  
and the l icensee is allowed to  amend their l icense so  that i t  exp ires 
in 2014 , then the duration o f  PDMS' would be 23 year� . the length of ' 
time between 1 9 9 1  and 2013 . 

The l icensee has s tated (GPU 1 9 8 7b )  that PDMS was proposed ( 1 )  to 
allow for decay o f  radionuclide s , thereby lowering the occupational 
exposures that might be incurred during any future efforts to recom­
miss ion or decommiss ion the fac i l i ty ,  and ( 2 )  to allow for the devel ­
opment o f  improved decontamination technology and robotic technology 
that would have ·a beneficial impact on cost and occupational exposure 
levels  during the remain�ng phase s  of c leanup . 

The licensee has further indicated that during the PDMS per iod , 
the develop ing technology for radioactive waste packaging and volume 
reduction could result in a reduc tion in the total volume of radio ­
act ive was te generated following PDMS . In addition , the licensee has 
s tated that plac ing the TMI - 2  fac i l ity in storage unti l  the decom­
missioning o f  TMI - 1  would allow for a more effic ient use of the decom ­
miss ioning work force , as wel l  a s  e liminating any pos s ible impact of 
TMI - 2  decontamination and decommiss ioning operations on the TMI - 1 
fac i l ity .  

( a )  This supplement evaluates the de layed decommiss i oning proposal 
from the �ompletion of  de fuel ing up to the initiation of 
decommis s ioning . The impacts of  decommissioning activities would 
be the subj ect  of  a s eparate analys is . 
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In accordance with the National Environmental Pol i cy Ac t (NEPA) , 
this supplement cons iders alternative actions to the l icensee ' s  pro ­
posal . Seven alternatives are evaLuate d :  delayed cleanup , immediate 
cleanup , immediate c leanup/reduced e ffort , immediate de commi ss ioning , 
incomplete defuel ing , additional cleanup before s torage , and no 
further cleanup following defue l ing ( the " no - action" al ternative ) .  
Delayed cleanup is  s imilar to delayed decommiss ioning s ince both have 
a PDMS period . However , this alternative differs from the l icens ee ' s  
proposal in that following the storage period , the cleanup would be 
resumed and would continue unt i l  the conditions in the TMI - 2 fac i li ty 

� were s imilar to thos e  in an operat ing fac i l i ty ( that has not undergone 
a serious acc ident ) nearing the end of its l i fe . Immediate cleanup is 
the continuation and completion of the cleanup at the 1 9 8 3 - 1987  l evel 
of effort , beginning with a 2 -year period for engineering and planning 
studies . Immediate c leanup/reduced effort is s imi lar to immediate 
cleanup except that the cleanup would continue (although with a lower 
level of e ffort ) from the end of defue l ing and would be maintained at 
a lower level of e ffort than was as sumed for immediate cleanup for a 
total period of 7 to 10 years . Immediate decommiss ioning does not 
include a s torage period , but ins tead involves approximate ly 2 years 
o f  preparation o f  the fac i l ity for decommis s i oning . (a) Incomplete 
defuel ing is s imilar to delayed decommiss ioning except that only 
8 5  percent of the fuel would be removed from the facil ity before the 
facil ity was placed in s torage . (b) Additional c leanup b e fore storage i s  
s imilar t o  delayed c leanup except that some addit ional decontamination 
and c leanup would be performed before the fac i l i ty was placed in PDMS . 
The remaining cleanup would be completed following the storage period . 
The no - act ion alternative of no further cleanup following defuel ing 
involves the completion of defuel ing , but there would be no further 
e fforts to complete the decontamination of the fac il ity or to prepare 
the fac il ity for storage or decommiss ioning . That is , the fac i l i ty 
would be  left in the pos t - defue l ing condition with no attempts to 
monitor or maintain the fac ility . 

To properly compare alternatives for a proposal such as this , a 
common starting point and endpo int for the ac tivities are des irab le . 
However , the alternatives cons idered in this supplement do not all 
begin with common p lant conditions , continue for an equal period of 
t ime , or end wi th the s ame set of plant conditions . For instance , the 
alternative of incomplete defue l ing assumes only 8 5  percent of th� 

( a )  Only those impacts occurring during the preparations for 
decommis s i oning are evaluated . The impacts of decommiss ioning 
are not cons idered in this supplement . 

(b ) This alternative was evaluated before the l icensee had removed 
greater than 8 5  percent of the fuel . Although NRC s taff recog­
nizes that the l icense-e has removed greater than 8 5  percent of 
the fue l , the analys i s  o f  thi s  alternative s t il l  serves as a 
bounding case . 
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fuel  has been removed . The l icensee ' s  proposal and the other staff­
ident ified alternatives as sume 99  percent of the fuel  has been 
removed .  Also , the endpoints for delayed decommissioning ( the 
l icensee ' s  proposal ) ,  immediate decommiss ioning , and incomplete 
de fuel ing would resul t in l imited addit ional area and equipment decon� 
tamination be fore the fac i l ity was decommiss ioned .  For ea�h of these  
alternatives , the remaining cleanup to  allow unres tricted access  to 
the faci l ity would occur during decommiss ioning _ activities ,  which are 
outside the scope of this supplement . Delayed cleanup , immediate 
cleanup , immediate cleanup/reduced e ffort , and additional cleanup 
be fore s torage wi ll  result in ( 1 )  building arid equipment decontamina ­
tion to the point where general area dose rates approximate those  in 
an undamaged reactor fac i l i ty nearing the end of its operating l i fe , 
( 2 )  fue l  removal and decontamination of the reactor coolant system , 
( 3 )  treatment o f  radioactive l iquid was tes , and ( 4 )  packaging , ship ­
ment , and offs ite disposal of radioactive wastes . Fol lowing the se 
activities , the fac i l ity would be decommiss ioned to allow unrestricted 
acce s s . The impacts o f  the decommiss ioning activities are not 
evaluated in this supplement . 

Because this document , l ike the impact statement it  supplements , 
is programmat ic in nature , it  i s  not intended to provide a s tep-by-
s tep �ork plan .  However ,  the most probable sequences  �nd methods for 
cleanup have been assumed in order to predict the resulting environ­
mental impacts . The best  available information has been used and 
documented in this analys is . Where there are uncertainties , con ­
servative as sumptions have been made and documented in the text and 
appendixes as appropriate . 

Background information potentially affecting the cleanup i s  pre ­
sented in Section 2 . 0  of this ' supplement . This information includes 
cleanup progress  and conditions in the reactor building and the AFHB 
as o f  the end of May 1 9 8 9 , radiation source characteristics , and 
regulatory and administrative cons iderations . In Section 3 . 0 ,  the 
licensee ' s  proposal for _delayed decommissioning and the seven NRC 
staff- identi fied alternat ives to this proposal are described in 
de tail , and the potential environmental impacts of the l icensee ' s  
proposal and of each alternat ive are quantitatively evaluated (with 
the except ion of the alternative of additional cleanup before s torage 
and the no - action alternative , which are described but not quantita­
tive ly evaluated) . The se' potential environmental impac ts include 
radiation exposure to the offs ite population from routine and acc i ­
dental releases , occupational radiat ion dose , waste management 
impac ts , transportation impacts , socioeconomic impac ts , commi tment of 
resources , and regulatory cons iderations . Section 4 . 0  discusses the 
potentially affected environment . Section 5 . 0 summar izes and compare s 
the environmental impacts for the evaluated alternatives and discus s e s  
the potential for human health e ffects . The NRC s taff ' s conc lus ions 
are pre sented in Sect ion 6 . 0 .  The s taff ' s responses to comments and 
que stions on Draft Supplement 3 are presented in Sect ion 7 . 0 .  
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Re ferences are l is ted in Sect i on 8 . 0 , and the index i s  provided in 
Section 9 . 0 .  Appendix A contains c op i e s  of the comment l e t ters 
rece ived in response to comments on Draft Supplement 3 ,  as well as 
sect ions from the transc r ipts o f  the TMI - 2  Advisory Panel meetings 
(May , July , and September 1 98 8 ) and the transGript o f  the NRC p eriodic 
brie fing by the TMI - 2 Advisory Pane l ( Oc tober ' 1 9 8 8 ) .  Other appendixes 
l is t  contr ibutors and provide addit ional details on the methods o f  
e s t imating the impacts . 
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2 . 0 BACKGROUND INFORMATION AFFECTING CLEANUP ALTERNATIVES 

Sec t ion 2 . 1  summar i z e s  tl1e c leanup progres s  to the end of May 
1 9 8 9  and describes the condi tions that w i l l  exist  in the reactor 
bui lding and the aux i l iary and fuel -handl ing bui l ding (AFHB ) at the 
end of defue l ing . Sec t ion 2 . 2  evaluates the inventory o f  radioac tive 
material that is expec ted to be present in the fac i l i ty at the end o f  
defuel ing . The regulatory and admin i s trative cons iderations affe c t ing 
the cleanup after defuel ing is  comp l e ted are addres s ed in Section 2 . 3 .  

2 . 1  CLEANUP PROGRESS  AND CURRENT CONDITIONS 

The 1979  accident at the TMI - 2  fac i l ity involved a l o s s  of reac ­
tor coolant and resulted in serious damage to the reac tor fue l . When 
coolant was restored , radioact ive c ontamination in the fotm of f�e l 
deb r i s  and fiss ion produc ts was distributed by the cool ing water 
throughout the reac tor coolant sys tem . A portion o f  the water , carry­
ing fuel debris  and fiss ion products  as d i s s o lved and particulate 
material , escaped from the reactor coolant sys tem and flowed into the 
reac tor bui lding basement . (A discuss ion of the inventory o f  radionu ­
c l ides transported in the water is  conta ined i n  Section 2 . 2 . )  Exposed 
surfaces in the reac tor bui lding and AFHB were contaminated with mate ­
r ial in the reactor coolant and from radionucl ides that became air ­
borne as s team escap ing from the reactor coolant sys tem c ondensed 
dur ing and shortly after the acc ident . After the acc ident , the water 
in the basement was heated by res idual heat from the reactor ves se l , 
evaporated , condensed on the wal l s , and dra ined down onto the floors 
and back into the basement . Thi s  period of evaporation and conden­
sation contr ibuted to the permeat ion of radionucl ides into porous sur ­
faces , such as concrete and the incorporation of radionucl i des into 
corros ion layers as i ron surfaces rusted . A more detailed account of 
the acc ident is contained in a U . S .  Nuc lear Regulatory Commiss ion 
( NRC ) report (NRC 1 9 7 9a) , Kemeny et al . ( 19 7 9 ) , and Rogovin and 
Frampton ( 19 8 0 ) . 

The PElS and previous supp lements have evaluated the impac t o f  
ac tivi ties  necessary t o  reach the " complet ion o f  cleanup . "  A s  de fined 
by the PElS , the completion of cleanup will be a�hieved when four 
fundamental ac tivi t i e s  have been comple ted : ( 1 )  building and equip ­
ment decontamination to levels ty�i cal o f  an operating reac tor near ing 
the end o f  its  life , ( 2 )  fue l removal and decontamination o f  the reac ­
tor coolant sys tem , ( 3 )  treatment o f  radioact ive l iquids , and 
( 4 )  packaging , handl ing , sh ipment , and disposal o f  radioact ive was tes . 
As envis ioned by the PElS , after  the c omple t ion of c leanup , the fac i l ­
i ty would be decomm i s s i oned or  refurb i shed . 

The PEI S  indica ted tha t the general area radiation dose rates at  
the complet ion of c l eanup would approach 10 mrem/h in  mos t  areas o f  
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the reac tor building and AFHB . This i s  typ ical o f  commonly occup ied 
areas in an undamaged reac tor fac il i ty ( one that has not undergone a 
severe accident)  nearing the end o f  i t s  operating l i fe . The primary 
differenc e s  b e tween an undamaged reactor fac i l i ty at the end of its  
operational l i fe and the condition o f  the TMI - 2  fac i l i ty following 
comp l etion  o f  the current de fuel ing p rogram are the re latively high 
level s  o f  c ontamination tha t  wo'uld s t i l l  remain in the reac tor build­
ing basement and the quantity o f  res idual fue l  that would remain in 
the reac tor  . coolant system .

. 

W i th in c e r tain cub icles , shielded areas , and o ther infrequently 
occupied areas , radiation dos e  rates may be  c ons ide rably higher both 
in undamaged fac i l i t ies and in the TMI - 2  fac i l i ty .  Radiation leve ls 
may be lowered in one o f  two ways : radiation sources may be shielded 
or they may be  removed .  Both p o rtable shielding and radionucl i de 
removal have been used in TMI - 2  c leanup . Shielding , however ,  is a 
temporary measure to  minimize dos e  to the workers . The radiat ion 
sourc e s  mus t u l t imate ly be removed .  In as s e s s ing the measures neces ­
sary to c ompl e te cleanup , the NRC s taff has assumed that dos e  rate s , 
in the abs ence o f  p o rtable shielding , would need to be  c omparable to 
those of an . undamaged reactor faci l i ty near ing the end o f  i ts operat ­
ing l i fe . 

Although radiation level s  a t  the comp l e t ion o f  c leanup would be 
comparab l e  to those  of an undamaged reactor , the m ix o f  radionucl ides 
that c ontr ibutes to the radiat ion leve l s  in TMI - 2  will  di ffer subs tan­
t ially from the mix in an undamaged reacto r . In mos t  reactors , radia­
t i on leve ls are p r imar ily due to c obal t - 60 and other activat ion 
products . The radiation level s  in the TMI - 2  reactor are p r imari ly due 
to ces ium - 1 3 7 , a f i s s ion product .  

In the following s e c t ions , a descript ion o f  the cleanup progres s  
t o  the end o f  May 1 9 8 9 ' and the conditions that will exis t  at  the end 
o f  de fuel ing is  given for four maj o r  areas : ( 1 )  the reactor building , 
( 2 )  the reactor ves sel , ( 3 )  the reactor coolant sys tem· , and ( 4 )  the 
AFHB . 

2 . 1 . 1  Reactor Building Cleanup 

The reac tor containment building i s  unique ly des igned and con­
s tructed to maintain i t s  � truc tural integr i ty (with almo s t  no leakage ) 
during a wide var i e ty o f  acc i dent s . The entire bui lding is  con­
s tructed o f  re inforced concrete l ined w i th we lded s teel . The l iner 
is. painted w i th a corros ion- res is tant paint to the level o f  the bas e ­
ment floo r .  The bottom o f  the building i s  covered w i th approximate ly 
2 feet ( 0 . 6  me ter s )  o f  p oured concrete to form the floor of the reac ­
tor bui lding basement . Pip ing and electrical sys tem penetrations that 
enter the building are sealed to maintain the ir  integr i ty through a 
var i e ty o f  acc ident c ondit ions . 
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The bui lding is  equipped w i th a two - tr ain vent ilat ion sys tem , 
both trains having doub l e - s tage high - effic iency part iculate a i r  ( HEPA) 
f i l ters . These  f i l ters remove particulate material but allow gas e s  to 
pass through . 

A plan view o f  the reac tor bui l ding i s  given in Figure 2 . 1 . The 
three leve l s  within the bui lding are referred to by e l evat i on above 
sea  leve l : the 305 - foot e l evat i on ( entry l eve l ) , the 347 - foot eleva ­
tion ( operat i ng floor ) , and 2 8 2 - foot elevat ion ( referred to as the 
basement ) .  Decontamination work to date has s ign i f icantly reduced 
radiation fields in the reac tor bui lding . The empha s i s  dur ing cleanup 
has been on removing debris , decontaminat ing , and shie lding frequently 
trave led and frequently occup i ed areas . The spec i f i c  c ondi tions a t  
each e l evat ion a r e  discussed s eparately in the following paragraphs . 

The bui lding is  entered at the 30 5 - foot e l evat ion ( Fi gure 2 . 2 ) . 
When the bui l d ing was f i rs t  entered after the accident , the ' radiation 
dose rate s at thi s  elevati on averaged 430 mrem/h in occup i e d  port i ons . 
By the end o f  1 9 8 8 , removal o f  debr i s , decontaminat ion , p lacement of  
shielding , and the removal of  the surface l ayer from floors  and wal l s  
( s cabbl ing) had reduced the general area exposure r a t e s  at thi s  l evel 
to an average of  about 60  to 70  mR/h . Decontamination us ing h i gh - and 
l ow - pressure sprays of borated water appears to have reduced the 
amount of contamination on equipment and building surfaces . E ffec ­
t ive , but temporary , dose rate reduc tions also  have been achieved by 
p lac ing shielding around some sources of h i gh - level radiation , includ ­
ing the air coolers , e l evator shaft , both s tairwe l l s , and some floor 
drains . Scabb l ing , an aggress ive decontamination technique that 
removes concrete surface coatings w i th toothed p i s tons or a ro tating 
drum , has removed addi t i onal contamina tion and reduced  the general 
area dose . rates . A large port ion o f  the 305 - foot  e l eva t i on has been 
s cabbled and the remaining rough surfaces s ealed by applying an epoxy 
s ealant to prevent recontam inat ion o f  the c oncrete . Figure 2 . 2  shows 
the general area exposure rates ( gamma radiat ion) as of May 1 9 8 9 . 
Mo s t  o f  the remaining radiat ion sources are di fficult to remove and/or 
are in relative ly inaccess ible locat ions . Contamination i s  s ti l l  
present on s t ruc tures such a s  the a i r  coolers and floor drains that 
are currently shiel ded . Contamination is also  present on e l e c tr ical  
cab l e s  and trays , p ip ing supports , and overheads . 

The 347 - foo t  e l evat ion ( Fi gure 2 . 3 )  i s  the operating floor 
formerly reached by an open s tairway , an enclosed s tairwe l l , and an 
e levator . Radiat ion dose rates resul t ing from the acc ident have 
prevented the refurbi shment of the elevator and minim i z e d  use of the 
enclosed sta i rwe l l . A temporary s tairway allows acc e s s  to a portion 
of the enclosed  s tairwe l l . Shielding has been placed wi thin the 
s ta irwe l l , reduc ing the dos e  rates . The reac tor ves s e l  defuel ing 
p latform is acce s sed from the 347 - foot elevat i o n .  Dose  rates at the 
347 - foot elevation averaged 240 mremjh in occup ied portions fol lowing 
the acc ident . Essent ially all the concre te floors at the 347 - foot 
e levation have been s c abb led and sealed . Shie lding , removing debr is , 
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decontaminating , and scabbl ing reduced the general area exposure rates 
to approximately 25  mR/h to 3 5  mRfh by May 1 9 8 9 , with l e s s  than 
3 5  mR/h for most wel l - traveled areas and approximate ly 10 mR/h on the 
defuel ing platform . A map of the general area exposure rates ( gamma 
radiation) during May 1 9 8 9  is shown in Figure 2 . 3 .  Contamination is  
still present on shielded s tructures , as  wel l  as on electrical cable 
trays , pip ing supports , and o ther overhead c omponents . 

The polar crane located at the 42 6 - foot elevation is reached by 
l adder or ho ist from the 347 - foot elevation . The elevation of the 
crane ' s  cab is 418  fee t ,  6 inches . The polar crane , which is  shown in 
Figure 2 . 1 ,  was used to prepare for defue l ing and continues to be used 
to transport decontaminat ion equipment , radioactive was te , and shield­
ing materials within the reac tor building . Dos e  rates at initial 
acces s  to the polar crane after the acc i dent averaged 1 20 mremfh in 
occupied portions , but had been reduced to an exposure rate of about 
8 0  to 90 mR/h by May 1 9 8 9 . 

The 2 8 2 - foot elevat ion i s  the reactor bui lding basement (Fig -
ure 2 . 4 ) . The basement i s  divided into two distinct areas th�t are · 
s eparated by the circular portion of the D - ring shie ld wal l s . The 
area outs ide the D - ring shield wal l s  contains large numbers of reactor 
control cab les , various pumps and p iping sys tems , the s tairways , · the 
reactor coolant drain tank ( located in a shielded cubic l e ) , and other 
equipment . During the acc ident , the " maj or water flow path out of the 
reactor core was from the reactor coolant sys tem , through the pres sur ­
izer relief  valve , into the reactor coolant drain tank , and out the 
tank ' s vent line ( through a ruptured b low- out disk) into the reactor 
buil ding basement . This flow resulted in about 260 , 000 gallons 
( 1 , 000 , 000 l iter s )  of water covering the reac tor basement to a depth 
o f  s l ightly more than 3 . 5  fee t ( 1 . 1  me ters ) . Water from the reac tor 
building sprays , from additional reactor coolant , and from river -water 
inleakage through the building air coolers contributed approximately 
360 , 000 gallons ( 1. , 400 , 000 l iters ) to the water l evel in the reactor 
building basement , rais ing it  to a dep th of approximately 8 feet 
( 2 . 4  meters ) (Munson and Harty 19 8 5 ) . Because the acc ident - generated 
water remained in the basement for several years , radionuc l ides con­
centrated on submerged surfaces and were absorbed into the basement ' s  
concrete floors and walls  ( o ther than the s teel- l ined , outer contain­
ment walls ) .  In addi tion , a layer of s ludge was depos ited on the 
basement floor . 

Since the acc ident , the water has been drained , extens ive ly 
processed , and recyc led for use in decontamination . Water used during 
decontamination procedures on the upper leve ls  has flowed into the 
basement , dissolving additional contamination in the basement , which 
has been removed as the water was pumped out and processed . Disposal 
of the acc i dent - generated water was the subj ect  of Supp lement 2 to the 
PElS (NRC 1987 ) and i s  no t discussed further here . 
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FIGURE 2 . 4 .  Map o f  the General Area Exposure Rates 4 to 7 Feet 
( 1 . 2  to 2 . 1  Me ters ) Above the 2 8 2 - Foot  Elevation 
During May 1 9 8 9 , in R/h for Gamma Radiat ion 

Cleanup ac t ivi t i e s  that have been conduc ted in the basement to 
date inc lude the fo l l owing : radiation moni tor ing us ing ins trumenta ­
t ion mounted on robots and str ings of dos imeters suspended from the 
305 - foot e levat ion ; video inspect ions us ing robots and came ras lowered 
on cables  from the 305 - foot e l evation ; c o l l e c t ing conc rete cores us ing 
robots ; flushing and pump ing of the e l evator shaft ; ' high - and low­
pres sure flushing by rob o ts ; flushing from upper elevations ; and 
scabbl ing s e c t i ons of c oncrete wal ls us ing robots  in an effort to 
remove the surface laye r of contaminated �oncrete . The wal l  area from 
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4 to 7 feet ( 1 . 2  to 2 . 1  meters ) above the basement floor was s cabbled 
only in quadrants 1 and 2 .  During 19 8 8 , an attemp t was made to  leach 
act ivity from the concrete b l o ck wal l  of the enclosed s tairway and 
e l evator s truc ture . Thi s  resulted in the removal o f  an e s t imated 
33 percent of the c e s ium - 1 3 7  inventory in the area treated , which 
represents a removal o f  7 percent o f  the t o ta l  inventory of  the 
enc losed s tairway and e l evator s truc ture . 

App roximately 2 2 , 000 pounds ( 9 900 kilograms ) ,  of  we t s ludge has 
been removed from approximately hal f of the basement . floo r , pumped  
into a tank located in the aux i l iary building , and s o l idified for  
bur ial at a low- level was te ( LLW) disposal  s i te . Part  of the l iquid 
was returned to the bas ement , wi th a l imited amount , approx imate ly 
1000 gal lons ( 3800 l iters ) , proc e s s ed . A smal l quan t i ty of fuel frag­
ments , e s t imated to be between 3 . 7  and 7 . 1  pounds ( 1 . 7  and 3 . 2  k i l o ­
grams ) ,  was depo s i ted in the basement during the acc ident and has · 

s ince mixed with s o l id materials  in the s ediment in the r eactor build­
ing . S ome o f  thi s  material  was mos t  l ikel y  removed during s ludge 
removal ; however , because the amount removed canno t b e  accurately 
determined , i t  i s  c onservatively as sumed that 7 . 1  pounds ( 3 . 2  kil ­
ograms ) of fue l  remain dispersed in the basement . 

A map o f  the radiation exposure ' rates in the basement dur {ng May 
1989  i s  shown in Figure 2 . 4 .  Mos t of the ' data in thi s  figure were 
ob tained from contac t readings ( al l  measurements were made with a 
shielded  direct ional p robe ) . The radiation level s  in the basement 
vary somewhat with e l evation . Thi s  map represents conditions 4 to 
7 feet ( 1 . 2  to 2 . 1  me ters ) above the floor of the basement . General 
area radiation exposure rates iaken with a nondi�ectional �robe would 
be lower than the contact exposure rate s , but higher than the general 
area exposure rat e s  identi fied in Figure 2 . 4 .  The h i ghes t  measured 
radia'tion exposure rates ( 400 R/h to 1 100 R/h before decontamination) 
in the reac tor building basement were in the vic inity of the e l evator 
shaft and enc losed stairwe l l . Thes e  structures , which are made o f  
hollow concrete b l ocks , became saturated with the acc ident - generated 
water and absorbed radionuc l ide s from the water . Analys es of core 
samples  of the concrete  b lock indicate tha t  the contamination 
(primar i ly c e s ium - 1 3 7 )  has complete ly pene trated the concrete b lock. 
Analyses  o f  core s amples  from the concrete wal l s  indicate that 
approximate ly 90 pe rcent o f  the radioac t ivity ( p r imar ily ces ium � l 3 7 )  
in the concrete wal l s  and the D - r ing wal l s  i s  with in the firs t 
1/8 inch ( 0 . 3  centimeter)  to 1/4 inch ( 0 . 6  centime t e r )  o f  conc re te . 

Proj e c ted  work to be performed b e fore the comp l e t ion of defue l ing 
include s pump ing the remaining water from the bas ement and process ing 
it through the subme rged demineralizer sys tem ( SDS ) andjor EPICOR II  
sys tem ( depending on the radioac t ivity l evel ) ,  and a final flushing 
and removal of s ludge debris  from the basement floor us ing robots . 

In addi tion to large amounts of  radioact ive contamination in the 
concrete b l ock s tairwe ll/e levator s truc tt1r� and in the concrete wal l s  
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and floor , the licensee  has estimated that a maximum of  8 600 pounds 
( 3 900 ki lograms ) of we t s ludge ( 6 0 0  pounds [ 2 70  kilograms ] of dry 
material ) would remain after completion of the current defuel ing 
effort . Contamination also remains on insulation , equipment , and 
elec trical boxes located' in the bas ement . 

The two D - ring areas are enclosed by D - ring - shaped walls  ( Fig­
ures 2 . 2 ,  2 . 3 ,  and 2 . 4 ) . The D - r ing walls extend from the 2 8 2 - foot 
elevation to the 36 7 - foot , 4 - inch elevation , al though the " D " shape is 
not observed unti l  the 305 - foot elevation . The D - r ing areas are 
des ignated as the "A" and the " B " D - rings and enclose var ious compo ­
nents of the reactor coolant system . The "A"  D- ring contains one of 
the two steam generators , two of  the four reac tor coo lant pumps , and 
the pressuiizer . The " B "  D - ring contains the second s team generator 
and the remaining two reactor coolant pumps . Data obtained from 
radiation moni toring with instruments and s trings of dos imeters have 
demons trated high leve ls of contamination on the components of the 
reactor coolant system as well  as s tructural surfaces . Decontamina­
tion and dose reduction activities to date have inc luded selective 
removal of insulation from reac tor coo lant sys tem components and low­
pressure flushing from the D - ring top , as  we ll as  some high- preisure 
flushing . These activities have only been slightly effective in 
reduc ing loose contamination on exposed surfaces . I t  appears that 
much of the activity. is in the form of salt or mineral depos its , 
highly contaminated coatings or corros ion produc ts bound to the equip ­
ment surfaces . The source of thi s  contamination has been pos tulated 
to be from the multiple instrument leads from steam generator tubes 
which penetrate the manway and inspection port covers . Exposure rates 
in the "A" D - r ing range from 80 mR/h at the 349 - foot elevation to more 

. than 10 R/h at the 2 9 5 - foot elevation . Exposure rates _ in the " B "  
D - ring range from approximately 0 . 5  R/h at the 3 5 6 - foot elevation to 
more than 20 R/h below the 3 3 0 - foot elevation . Exposure rates _ at the 
lower elevations are incr�as ingly influenced by sources in the 
basement . 

2 . 1 . 2  Reactor Vessel  Defue ling and D isas sembly 

A comparison of Figures 2 .  5 and 2 .  6 illustrates the progr·e s s  of 
defue l ing and disassembly to the end of 1 9 8 8 . Figure 2 . 5  is  a cutaway 
view o f  the TMI - 2  ves s e l  showing the s tatus of the disas semb ly and 
de fuel ing process  in October 1984 . �  This figure is exp lained on 
page 2 . 8  of Supplement l to the PEIS ( NRC 1984) . Figure 2 . 6  i s  a 
cutaway vi�w ,of the TMI - 2 reactor vessel  as it looked on May 30 , 1 9 8 9 . 
Reac tor ves s e l  defuel ing and disassembly through May 30 , 19 8 9 , have 
included removing the reactor ves se l  head , the upper p lenum as sembly 
( the device that pos it ions the cont�ol  rods ) , the sections of the 
lower core support assemb ly ,  and mos t  of the fue l . The head was 

( a) A cutaway view of a typical , undamaged pressur ized wate r reactor 
( PWR) ves s e l  was shown in Fi gure 6 . 1  of the PEIS ( NRC 1 9 8 1 ) . 
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placed on a s torage stand at a shielded location on the 347 - foot 
leve l . The internals indexing fixture was ins tal l ed after the reactor 
ves s e l  head was removed .  I t  remains on the reactor ves se l , flooded to 
about 15 . 5  feet (4 . 7  meters ) above the top of the core region . The 
defuel ing platform is located on top o f  the internals indexing fix­
ture . A dam was installed across  the fuel transfer canal to create a 
s torage pool for the p lenum assembly and the fuel canisters . The 
p lenum as sembly was removed intact and s tored in the deep end of the 
fuel transfer canal under 5 fee t  ( 1 . 5  meters ) o f  water .  ( To tal . depth 
of the water in this end of the fuel trans fer canal is 20 feet 
[ 6 . 1  meters ] . )  A water cleanup system was instal led to c lari fy and 
decontaminate the water used for defueling operations . 

The original core inventory contained 207 , 100 pounds 
( 9 3 , 900 kilograms ) of fuel ( uranium oxide ) and 7 8 , 200  pounds 
( 35 , 500 kilograms ) o f  s tructural and absorber material for a total o f  
2 8 5 , 300 pounds ( 12 9 , 000 kilograms ) .  Including oxidation o f  the metals 
and the portions o f  the upper p lenum s tructure that mel te d ,  the total 
pos t - acc ident core material is estimated to be 2 9 3 , 100 pounds 
( 13 3 , 000  kilograms ) ( G PU 1 9 8 8 ) . An additional 4400 pounds ( 2000 kil o ­
grams ) of new material , introduced as a result o f  defuel ing opera­
tions , and material from recently discovered damage to the reactor 
ves s e l  internals increase the total post - accident core material 
estimate to 2 9 7 , 500 pounds ( 13 5 , 000 kilograms ) .  

A total of 2 5 9 , 900 pounds ( 117 , 900 kilograms ) o f  core material 
( fue l , s tructural material , and absorber material ) had been removed 
from the reactor ves s e l  as of May 3 0 , 1989 . Thi s  cons titute s  87 per ­
cent o f  the total estimated post - acc ident core mater ials inventory . 
As of June 19 , 1989 , 2 5 9  canisters o f  damaged core material 
(�1 1 , 000 pounds [ 9 5 , 700 kilograms ] )  had been shipped from TMI and 
47 cani s ters were awaiting shipment . The amount shipped cons titutes 
approximately 70 percent o f  the e s t imated core mate r ials  inventory . 
Table 2 . 1  shows the e s t imated distribution on May 3 0 , 1 9 8 9 , of  core 
material re�aining in the reactor ves s el .  I t  does not inc lude the 
estimated 400 pounds ( 180 kilograms ) that is located outs ide the 
reactor coolant system . The current s tages of defuel ing includes 
removal of fuel that is l ocated in the bottom of the vessel and 
removal of portions of the core baffle plates to permit defuel ing of 
the region between the baffle p lates and the core barrel .  Fuel 
particles that were swept into the outlet nozzles of the reactor 
ves s e l  may also be removed as part of defue l ing . Defuel ing will 
continue unti l  all the fuel that can be prac ticably accessed 
throughout the reactor ves s e l  has been removed .  

The l icensee has e s t imated that the quanti ty o f  res idual fue l  
l e f t  in the reactor ves s e l  following the completion o f  defuel ing may 
be 880 pounds ( 400 ki lograms ) ( GPU 1988 ) . The fuel that remains would 
be distributed among several locations in the form o f  a tightly adher ­
ent film , in granular form within cracks o r  crevices , or a s  a con­
gealed mas s  ( GPU 198 8 ) . After defuel ing , reactor internals may be 
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TABLE 2 . 1 .  Estimated Core Material Distribution in the Reactor 
Ves s e l  as of May 30 , 1989  

Location 

Lower Core Region 

Lower Core Support Assembly 
Resolidified material 
Loos e  material (vacuumabl e )  
Loo s e  material ( rods and rocks ) 

Lower Head 
Monol ith or fused material 
Pos t - acc ident loose material (nonvacuumable ) 
Pos t - acc ident loose material (vacuumab l e )  
Newly relocated loose material (vacuumable ) 
Newly relocated rods and rocks 

Core Former Region 

Estimated 
Quantity .  pounds 

200 

5 , 400 

2 2 , 300 

9 , 300 

returned to the ves s e l  or s tored in other suitable locations , such as 
under shielding in the refuel ing canal . 

2 . 1 ; 3  Reactor Coolant System Decontamination 

A diagram o f  the reactor coolant system is  shown in Figure 2 . 7 .  
D irectional radiation surveys performed by the l icensee confirm that 
reactor fuel and fiss ion products were dispersed throughout the reac ­
tor coolant p iping system as finely divided particles and/or as plat­
ing on surfaces . During the acc ident , a small quanti ty o f  finely 
fragmented fue l  was also released into the basement by reactor coolant 
escap ing through the pressurizer relief valve to the reactor coolant 
drain tank and into the basement through a disk , which ruptured to 
rel ieve press ure in the reactor coolant drain tank . Directional sur ­
veys o f  the reac tor coolant sys tem components have permitted prel imi ­
nary estimates o f  fuel present in these locations . Fuel has been 
removed and is currently b e ing removed from some portions of the sys ­
tem , such as the s team generators .  By the end o f  defuel ing , more than 
99  percent o f  the fuel will have been removed from the fac i l i ty .  Pos ­
s ible res idual fuel 'location� outs ide the reactor ves s�l and current 
l icensee e s t imates o f  the fuel quantities remaining after defuel ing as 
presented in the l icensee ' s  s afety analys is report on post- defuel ing 
monitored s torage ( PDMS ) ( GPU 19 8 8 )  are l i s ted in Table 2 . 2 .  The 
quanti ty o f  fuel at each o f  the locations in Table 2 . 2  was estimated 
by the l icensee us ing a variety of methods , including gamma spectros ­
copy and path flow mode l ing . 
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TABLE 2 . 2 .  Est imated Quantity of  Fuel  Remaining in the Fac i l i ty 
at the End of  Defue l ing ( Source : GPU 1 9 8 8 ) 

Location 

Quanti ty of 
Res idual Core Debris� 

pounds kilograms 

Reactor Bui l ding 

Reactor coolant sys tem 
Reactor ves s e l  
Other 

Reac tor coolant pipes 
Reac tor coolant pump s 
S team generators 

Outs ide the reactor coolant sys tem 
Plenum assembly 
Reactor bui lding 
Fue l  trans fer canal 

Aux i l i ary and Fue l - Handl ing Building 

P ipe sys tems , drains , floors , and sumps 

Total(b) 

8 8 2  
417  

1 3  

12  

1320 

( a )  These values represent an e s timate of  pos t - defueled plant 
ditioris based on currently avai lab le data (GPU 1 9 8 8 ) . 

(b ) The totals may not be exact because of  rounding . 

2 . 1 . 4  Aux i l iary and Fue l - Handl ing Building C leanup 

400 
189  

6 . 1  

5 . 4  

600 

I con-

The auxil iary and fuel -handl ing bui lding (AFHB )  was al so des igned 
and cons truc ted to maintain i t s  s truc tural integrity during a variety 
of  acc idents . However , unl ike the reac tor bui lding , the AFHB was not 
des igned to be leak - free dur ing such conditions . 

. The AFHB is composed of  two sect ions that are separated by a com­
mon wall . The aux i l iary sec t i on contains tanks , pumps , p ip ing ,  and 
other equipment to proces s  and s tore water for the reactor coolant 
system and to treat radioact ive was tes . . The fuel -handl ing sect ion 
contains large bas ins or pools for the s torage of spent fuel , and 
equipment such as the cranes used to remo tely handle the spent fuel . 
The general layout of  the AFHB is  shown in Figures 2 . 8  and 2 . 9 .  The 
truck bay area within the AFHB is  shared with TMI - 1 .  
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The interior o f  the AFHB and 2 6  p ip ing sys tems in the AFHB were 
also c ontaminated as a result of the acc i dent , al though l e s s  s evere ly 
than the reac tor bui l ding . Cleanup o f  the AFHB s tarted shortly after 
the acc ident and i s , s t i l l  under way . So far , cons iderab l e  amounts o f  
debris  and contaminated equipment have been removed , contaminated sys ­
tems have been flushed , and the bui lding and remaining equipment are 
in the proce s s  of b e ing decontaminated . Because mos t o f  the interior  
surfac e s  of the bui lding (wa l l s , floors , e tc . )  are c ons truc ted o f  
uncoated concr e te , radioactive materials  have penetrated  into the sur ­
faces to vary ing dep ths . H igh - and l ow - pr e s sure water  sprays , wet 
vacuum i ng , s cabbl ing ( usual ly followed by an app l i cation of seal ant ) , 
and manual wip ing have reduced both the l evel of smearab l e  contamina ­
tion on building surfac e s  and the dose rates . Some temporary dos e  
rate reduction h a s  a l s o  been achi eved b y  shielding radiation s ources , 
such as floor drains , the e l evator shaft , and var ious valve s , p ip ing , 
and p ipe dead l e gs . Dos e  rates in hal ls  and mos t  normal ly occup ied 
areas have been reduced  cons iderably . The cub i c le areas have p roven 
to be the mos t  di fficult to decontaminate because of the c oncentration 
of equ ipment ( tanks , f i l ters , p ip ing , e tc . ) ,  the crowded work space , 
and the high contam inat i on and high radiation leve l s . Some o f  the 
more h i ghly contaminated c omponents have been remove d ,  howe-..rer ,  and 
the radiation leve l s  in mos t  cub icles  have been substant ially reduced . 
By the end o f  198 8 , 124 o f  the 1 3 6  contaminated cub icles  in the AFHB 
were decontaminated s o  that general area radiat ion exposure rates 
wi thin them are general ly l e s s  than 15 mR/h . The l icensee p lans to 
decontam inate the remaining cub icles  before the end of the current 
defuel ing effort . At thi s  p o int , the general area exposure rates in 
the r emaining cub ic l e s  w i l l  generally approach 1 5  mR/h . 

The fuel -h andl ing s e c t ion of the AFHB has undergone extens ive 
decontamination and refurb ishment to prepare for de fue l ing . At the 
present t ime , exposure rates throughout the fue l -handl ing secti on are 
general ly l e s s  than 1 5  mR/h . All the c ontam inated t emporary water ­
s to rage tanks have been removed from the " A" fuel pool , the pool l iner 
cleaned , and new fuel can i s ter racks and a caniste r  dewatering sys tem 
ins tall e d . However , contaminat ion has been re intrdduced to the fue l  
poo l as a resul t o f  defuel ing operations . After defuel ing h a s  b een 
comp leted and the fuel has been sh ipped offs i t e , the fue l poo l s  w i l l  
be drained and again decontaminated . 

Dose  leve l s  in the AFHB at the end o f  de fue l ing are expec ted to  
be s im i lar to  thos e  found in an  undamaged reac tor fac il ity near ing the 
end of its  l i fe , except for a few of the cub i c le are'as . 

The l i censee  e s t imates that less  than 12 pounds ( 5  kilograms ) of 
fue l are present in the p ipe system , dra ins , floors , and sumps o f  the 
AFHB ( GPU 1 9 8 8 ) . 
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2 . 2  SOURCE CHARACTERI STICS 

The potenttal environmental impacts of cleanup activities  at 
TMI - 2  depend in part on the quantity and dis tributi6n of radionucl ide� 
present in the fac i lity . Several me thods have been used to determine 
the quantity and distribution of radionuc lides , including direct 
measurements , sample  analys is , and analys is of reactor operation and 
acc ident data . I dentifying all  the radionuc l ides present in the 
facil ity is difficult us ing measurement or sample - analys is techniques 
because ( l )  there are a large number of radionuc l ides as sociated with 
the fue l  and ( 2 )  the relatively large quantities of cesiurn - 137  and 
s trontiurn- 90 make detection of other radionuclides difficul t .  Esti ­
mates of the amounts of ces iurn - 1 3 7  and strontiurn- 90 present in the 
fac i l i ty are based on measurements .  However , the number and the quan­
tity o f  the remaining radionuc l ides are e s t imated from the amounts 
present at the time of the acc ident , which in turn are es timated us ing 
computer models  that are based on the original compos ition of the fue l  
and reactor core mater ials and o n  the operating h i s tory of the TMI - 2 
reactor . 

The estimated inventory o f  radionucl ides at the time of the acc i ­
dent has been calculated ( G PU 1 9 8 7 a ; Cunnane and Nicolosi  1 9 8 2 )  us ing 
the ORIGEN - 2 computer code . Table 2 . 3  provides the inventory of the 
longer - l ived radionuc lides e s t imated to be present at the time of the 
reactor shutdown on March 2 8 , 1 9 7 9 . Table  2 . 3  also provides the es t i ­
mated inventory , decay - corrected to J anuary l ,  1990 , that would have � . been present in the facil ity if  no de fuel ing or cleanup had . taken 
place . The expec ted inventory of the decay produc ts is also 
inc luded . (a) Any isotope that would have been present in a quant ity of 
less  than l curie  on January l ,  1990  ( in the absence of de fue l ing or 
cleanup ) was not included . 

The amount of radioact ive material in TMI - 2  at the completion of 
defuel ing will be cons iderably less  than that shown in Table 2 . 3  
because of defue l ing and c leanup . The maj ority of the radioac tive 
material that was contained in . the reac tor vessel  i s  be ing removed as 
the reactor vessel  is de fue led . The gas eous fisS ion produc ts that 
were released from the fue l to the containment atmosphere dur ing the 
acc ident were later purged to the environment . Also , some of the 
wate r - soluble fis s ion products that escaped from the reactor coolant 
sys tem during and after the aqc ident have been removed from the 
acc ident - generated water and shipped from the s i te in res in l iners . 

( a )  Those  radionuc lides with decay products , which have reached equ i ­
l {br ium or a r e  approaching � quil ibr ium , are l i sted on the same 
l ine in Tab le 2 . 3 .  Radionuc l ides with extremely short - l ived 
decay produc ts , which have reached equil ibr ium ( such as 
s trontium- 90/yttrium- 90  or c e s ium - l 3 7jbarium- l 3 7m) , are referred 
to in the text by us ing the des i gnation for the parent isotope . 
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TABLE 2 . 3 . Inventory of Isotopes in the TMI - 2  Fac ility Following the Acc i dent , Decay - Corrected 
to January 1 ,  1990 (As suming No C leanup ) 

Calculated Activity ,  Ci  

Radionucl ide Hal f - l i fe(a) March 2 8 ,  1979  January 1. 1990(b) 

Tritium 12 . 3  y 8 , 800 4 , 800 

Carbon - 14 5 '  7 2 6  y 16  16  

Manganese - 54 3 1 2  d 2 6 , 000 4 .  3 

Iron-55  2 . 6 8 y 103 , 000 6 , 500 

Cobalt - 60 5 . 2 7 y 9 8 , 000 24 , 000 

Nicke l - 6 3 100 y 6 , 000 5 , 600 

Selenium - 7 9  65 , 000 y 3 . 3  3 . 3  

Krypton- 8 5  10 . 7  y 94 , 000 47 , 000 

S trontium- 90/Yt trium - 90 28 . 8  y/2 . 7  d 750 , 000/7 60 , 000 5 8 0 , 000/580 , 000 

Zirconium - 9 3/Niobium - 9 3m 1 , 500 , 000 y/13 . 6  y 16/0 . 15 16/6 . 8  

Technetiurn-99  2 14 , 000 y llO llO 

Ruthenium- 106/Rhodium - 106 368  d/30 s 5 3 , 000 , 000/5 , 400 , 000 32 , 000/32 , 000 

Cadmium - l l3m 14 y 3 . 2  1 . 9  

Antimony - 125/Te llerium - 125m 2 .  7 7  y/58 d 150 , 000/2 , 100 10 , 000/2 , 500 

Tin - 1 26/Antimony - 126m , 100 , 000 y/19 m 2 . 3/96 2 . 3/2 . 3  



N 
N N 

Radionuc lide 

Ces ium- 134 

Ces ium- 135  

Ces ium - 1 37/Bar ium - 137m 

Ceriurn- 144/Praseodymiurn - 144m/ 
Praseodymium- 144 

Promethium- 147 

Samariurn - 151  

Europ ium- 152  

Europium - 154 

Europium - 155  

Uraniurn- 234 

Utaniurn- 2 3 5/Thor ium - 2 3 1  

Uraniurn- 2 36 

Uraniurn - 2 3 8/Thor ium - 2 34/ 
Protac tinium- 234m 

TABLE 2 . 3 .  ( contd) 

Hal f - l i fe (a) 

2 . 06 y 

2 , 300 , 000 y 

30 . 2  y/2 . 5  m 

284 . 5  d/7 . 2  m/17 . 3  m 

2 . 6 2 y 

90 y 

1 3 . 6  y 

'8 . 8 y 

4 . 9  y 

245 , 000 y 

704 , 000 , 000 y/2 5 . 5  h 

23 , 400 , 000 y 

4 . 47 , x  109 y/24 d/ 1 . 17 m 

Calculated Activi ty.  Ci  

March 28 . 1 9 7 9  January 1 .  1990� 

260 , 000 7 , 000 

2 . 2  2 . 2  

820 , 000/7 60 , 000 640 , 000/610 , 000 

24 , 000 , 000/ - /  1 , 600/24/1 , 600 
I 24 , 000 , 000 

2 , 500 , 000 150 , 000 

18 , 000 17 , 000 

44 2 5  

7 , 600 3 , 300 

47 , 000 10 , 000 

120  120 

4/4 4/4 

3 . 6  3 . 6  

27/27/27  27/27/2 7  
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Radionuclide 

Plutonium - 2 3 8  

Plutonium - 2 3 9  

Plutonium- 240 

Plutonium- 241/Americium - 241/ 
Uranium- 237  

TABLE 2 . 3 .  ( contd) 

Ha-lf- Hfe(a) 

8 7 . 7  y 

24 , 100 y 

6 , 570  y 

14 . 4  y/432  y/6 . 7 5 d 

( a) s = seconds ; m = minutes ; d = days ; y = years . 

Calculated Activity ,  C i  

March 28 , 1979  

760  

9000 

2 , 400 

160 , 000/19/ 
1 3 , 500 , 000 

January 1 ,  199o(b) 

700 

9000 

2 , 400 

95 , 000/2 , 200 
2 . 3  

( b )  The values repre sent decay - corrected activities on January 1 ,  1990 , assuming no defue ling 
or cleanup effort had taken place . 
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Mode ls  o f  the transport  and depos it ion o f  radionucl ide s  released 
dur ing the acc i de nt are b e ing verified  for many

.
isotopes ( for 

ins tance , c e s ium , s trontium , antimony , ruthenium , and cerium)  as a 
result o f  measurements .  Howeve r , the mechan isms for and the degree o f  
transport and dep o s i t ion o f  al l the isotopes present a t  the time o f  
the acc ident are s t i l l  unknown . Therefore , conse rvative assumpt ions 
were made in this report to e s t imate the maximum quantity and dis ­
tribut ion o f  radioac t ive material exp e c ted  �o remain in the fac i l i ty 
at the end o f  defue l ing .  The results o f  this analys is  are presented 

' in Table 2 . 4 . This  table p rovides the e s t imated maximum quantity o f  
each radionucbide as sumed to b e  present after defuel ing (with the 
excep tion o f  the frac t ion o f  ac t ivated p roducts as sumed to be 
incorporated into metal material wh ich would not be available  for 
suspens ion) . Tab le 2 . 4 a l s o  includes a b r i e f  descrip tion of  the mos t  
prob ab le loca t i on o f  each radionuc l ide that remains after defue l ing . 
The radionucl ides remaining after defuel ing can b e  grouped into three 
maj or  categories : ac t ivat i on produc ts , f i s s ion products , and ac t i ­
nides . The as sumpt i ons that were used t o  generate Table  2 . 4 are 
des c r ibed b e l ow for the radionuc l ides in each of  the three �ategorie s . 

\ 2 . 2 . 1  Ac tivation Produc ts 

Activat i on products such as carbon - 14 ,  manganese - 54 ,  iron - 55 , 
c obal t - 60 , and nicke l - 6 3  were formed in the reactor core region but 
outs ide the fuel by ac tivat ion of s tainl e s s  s teel  and other metal 
components . In operating reac tors , sma l l  amounts o f  thes e  ac tivation 
produc ts form in a corros ion f i lm on the reac tor p iping . Addi tional 
amounts of thes e  ac t ivat i on produc ts  are assoc iated with the metal 
port ions of  the core and the reac tor internals .  It is  as sumed that , 
with the pos s ib l e  excep t ion o f  carbon - 14 , mos t  o f  the act ivation 
products in the TMI - 2  fac i l i ty are pres ent as s o l i d  mater ial remove_d 
with the fuel o r  incorporated into the s tainl e s s  s teel  o f  the reactor 
ves se l , p lenum assemb ly , and remaining internals . Howeve r , a sma l l  
amount would b e  in the form o f  p ar t i c le s , whi ch would have been c ircu­
lated through the reac tor coolant sys tem and caught in c revices  or  
traps , or in  the form o f  a c orros ion film in  the reac tor coo lant 
sys tem p i p ing and on the ins i de of the reac tor ve s s e l . For thi s  
analy s i s  i t  is  conservat ive ly e s t imated that , wi th the excep t ion o f  
carbon - 14 ,  l pe rcentW o f  the act ivi ty f o r  each ac t ivat ion product  w i l l  
remain i n  the reactor building a t  the end of  de fue l ing w i th par t i c le s  

( a )  Th is es t imate i s  based o n  ( l )  c obal t - 60  da ta from a s tudy (Abe l 
e t  al . 1 9 8 6 ) o f  res idual contamina t ion within commercial  nuc lear 
power p l ants measured on pip ing and hardware , corros ion f i lm 
s crap ings , and conc rete cores ( the s tudy cons ide red only res idual 
radionuc l ides transported from the reac tor ves s e l  and depo s i ted 
through as soc iated operat ing s y s tems ) , and ( 2 )  a l e t ter  from 
M .  B .  Roche to the NRC , March 2 7 , 19 8 9 . Subj ec t :  Add i t ional 
Informat ion on the Pos t - De fuel ing Moni tored S torage Programmat i c  
Environmental Imp a c t  S tatement . 
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TABLE 2 . 4 .  Maximum Anti c ip a ted Invento ry and General Location 
o f· Radionuc l ide s at the End of Defue l ing(a) 

Radionuc l ide 

ACTIVATION PRODUCTS 

Carbon - 14 

Manganese - 54 

I ron- 5 5  

Cobalt - 60 

N icke l - 6 3  

FISS ION PRODUCTS 

Act iv i ty on S ite 
at the End of 
Defue l ing. Ci 

1 . 0  
0 . 16 

0 . 04 3  

6 5  

240 

56 

Gaseous fiss ion. products 

Kryp ton - 8 5  190 

Tr i tium 

Trit ium 1 . 9  

Somewhat soluble  fiss ion produc ts 

S elenium- 7 9  0 . 2 2 
0 . 0 3 3  

S tront ium - 90/ 2 , 400 
Yttrium - 90 5 , 700 

Niob ium - 9 3m 0 . 46 
0 . 068  

Techne t ium - 9 9 7 . 4 
1 . 1 ' 

2 . 2 5 

Location 

D i spersed 
Fuel debris  

Activated metals in fuel 
deb r i s  o r  corros ion film 
pip ing 

Activated metals in fue l  
deb r i s  o r  corros ion f i lm 
p ip ing 

Act ivated me tals in fue l 
debris  or corro s i on f i lm 
piping 

Activated metals in fue l 
debris  o r  corros ion f i lm 
p ip ing 

Fue l deb r i s  

Mo is ture in piping and 
concrete 

D i spersed 
Fue l deb r i s  

Dispersed 
Fue l debris  

D i spersed 
Fuel deb r i s  

Dispersed  
Fue l deb r i s  

on 

on 

on 

on 



Radionucl ide 

Ruthenium- 106/ 
Rhodium - 106 

Cadmium - 113m 

Antimony - 1 2 5  

Te llurium- 125m . 

Tin- 126/ 
Antimony - 1 2 6m 

C e s ium- 134 

Ce s ium - 1 3 5  

Ces ium - 1 3 7 /  
Barium - 1 3 7m 

Samar ium- 151  

TABLE 2 . 4  . . ( contd) 

Activity on S ite 
at the End o f  
D e  fuel ing . · C i  

160 
320 

0 . 13 
0 . 019  

7 0  
99  

. 170  
2 5  

0 . 1 5 
· 0 . 02 3  

4 7 0  
3 7  

0 . 15 
0 . 012  

43 , 000 
3 ; 400 

1 , 100 
1 7 0  

Location 

Dispersed 
Fue l debris 

Dispersed· 
· Fuel debris 

Dispersed 
Fue l . debris 

Dispersed 
Fuel debris 

Dispersed 
Fue l debris 

D ispersed 
Fuel debris 

Dispersed 
Fuel debris 

Dispersed 
Fuel debris 

DisperSed 
Fue l debris 

Relat ively insoluble fiss ion produc.ts 

Zirconium - 9 3  0 . 1 6 Fuel debris 

Cerium- 144/ 160 Fue l debris 
Praseodymium- 144 

Praseodymium- 144m 0 . 24 Fuel debris 

Prometh ium- 147 1 , 500 Fuel debris 

Europium- 1 5 2  0 . 2 5 Fuel debris 

Europ ium - 1 54 3 3  Fue l debris 

Europium - 1 5 5  100 Fue l debris 
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TABLE 2 . 4 .  ( c ontd) 

Act ivity on S i te 
at the End o f  

Radionucl ide Defuel ing . C i  Location 

ACTINIDES 

Uraniwn- 2 34 1 . 2  Fuel debris 

Uraniwn- 2 35/  0 . 04 Fuel debris 
Thoriwn- 2 3 1  

Uraniwn- 2 36 0 . 036 Fuel debris 

Uraniwn - 2 3 7  0 . 0 2 3  Fue l  debris 

Uraniwn- 2 38/  0 . 2 7 Fuel debris 
Thoriwn- 2 34/ 
Protactiniwn - 2 34m 

Plutoniwn - 2 3 8  7 . 0  Fuel debris 

Plutoniwn- 2 39 90 Fuel debris 

Plutoniwn- 240 24 Fuel debris 

Plutoniwn - 241 9 50 Fuel debris 

Americiwn - 241 22 Fuel debris 

( a) The end o f  defuel ing ( removal o f  more than 9 9  percent o f  the 
fuel )  was asswned to occur January 1 ,  1990 , for the purpose 
of estimating radioactive decay . 

located in the reactor coolant sys tem or as a corros ion film in the 
pip ing o r  ves s e l  internals . The o ther 9 9  percent is asswned to have 
been removed dur ing the defuel ing process or to be incorporated in the 
s tainless s teel  compos ing the reactor coolant system , reactor vessel , 
plenwn assemb ly , and internals ;  it  is , therefore , inaccess ible . 
Carbon- 14 , however , is s oluble in some chemical forms ; thus , for the 
purpose o f  this  report , carbon- 14 is cons idered along with the 
somewhat s oluble  fission products in Section 2 . 2 . 2 . 3 .  

2 . 2 . 2  Fiss ion Products 

Fission products were formed within the fuel elements by the 
nucl ear fission of uranium - 2 3 5  as the reactor operated .  The transport 
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and depos i ti on o f  the f i s s i on products were dependent on the chemical 
and phys ical s tate o f  the radionuc li'de ( e . g . , whe ther s olub l e  or 
ins oluble material or gas ) . F i s s i on p roducts were cons idered in 
groups based on the ir chemical and . phys ical properties .  Where . de fini :  
t ive information on the chemical s tate o f  a f i s s i on product was lack­
ing , assumptions were made regarding the transport and depos ition o f  

' the f i s s ion p roduc t . Thes e  as sumpt ions were based o n  the information 
available from fuel measurements and contaminat ion measurements 
throughout the reactor building , as  wel l  as on the phys ical s tate 
of the radionucl ide . In this s e c t i on ,  fiss ion products  are discussed  
in the following order : ( 1 )  gaseous f i s s ion products (krypton- 8 5 ) , 
( 2 )  tri t ium ,  ( 3 )  s omewhat s o luble fiss ion p roducts  ( selenium - 7 9 , 
s trontium - 90 , niob ium- 9 3m ,  technetium- 9 9 , (a) ruthenium- 106 , 
cadmium- 11 3m ,  ant imony - 1 2 5 , te llur ium - 1 2 5m , t in - 12 6 , c e s ium- 134 , 
c e s ium - 1 3 5 , c e s ium - 1 3 7 , and s amarium - 1 5 1 ) , and ( 4 )  relatively ins olu­
b l e  f i s s i on products ( z i rconium- 9 3 , cer ium- 144 , praseodymium- 144m , 
promethium - 147 , europium - 1 5 2 , europ ium - 154 , and europium - 15 5 ) . 

2 . 2 . 2 . 1  Gaseous Fiss ion Products 

The noble gas krypton - 8 5  i s  formed by the f i s s ion process . · rn an 
undamaged reactor , krypton - 8 5  rema ins in the fuel  rods . Dur ing the 
acc i dent 60 percent of the krypton- 8 5  was release d .  I t  is expected 
that the rema inder o f  the krypton - 8 5  would have remained in associa­
t ion with the intact res idual fuel rods . Effluent measurements indi ­
cate that small amounts o f  krypton - 8 5  are be ing released as fuel 
removal opera tions are proceeding . Because less  than 1 percent o f  the 
fue l will remain following de fue l ing , i t  is conservative ly e s t imated 
that 1 p ercent of the 40 p e rcent o f  the krypton that was not re leased 
immediately following the acc ident w i l l  remain following completion of 
de fuel ing . 1 · 

2 . 2 . 2 . 2  Tritium 

More than 9 0  percent o f  the t r i t ium in a pres surized water 
reac tor is produced with in the reactor fue l by ternary f i s s ion of 
uranium . As a result of the acc i dent , some of the tritium in the fue l 
was released to the conta inment atmosphere and subsequently vented to 
the environment as e i ther t r i t ium . gas or wa ter vapor .  The remaining 
tr i t ium b ecame incorporated in the acc ident- generated water ( as dis ­
cus sed in Supplement 2 to the PEl S )  o r  was re tained in the intact fue l 
rods . D i sposal o f  the acc ident - generated water from the fac i l i ty and 
completion o f  the current de fue l ing e ffort will result in the remov�l 
o f  e s s entially all the remaining t r i t ium .  The environmental impacts  
o f  the disposal o f  the acc ident - generated water we re evaluated in 
Supplement 2 and are not cons idered furthe r in thi s  document . The 

( a ) S ome technet ium - 9 9  and ant imony - 1 2 5  may be present as act ivation 
products in metal components conta ining mo lybdenum or t in ,  
respe ctive ly .  
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amount of tritium expected to  be pre sent in any rema 1n1ng mo is ture 
ins ide the reactor bui lding , AFHB , and tanks w i l l  be smal l . Conserva ­
tive as sumptions were made regarding the amount o f  tri t ium in the 
water that could be abs o rbed into the c oncrete wall s  and floor s , and . 
an e s t imate was made that 1 . 9  cur ies of tritium would be present in 
the reac tor bui lding fo llow ing removal o f  the acc ident - generated 
water . � Addit ional small amounts c ould remain ins ide the reactor 
coolant sys tem p ip ing after the p ip ing is drained . 

2 . 2 . 2 . 3  S omewhat Soluble  F i s s ion Products  

Fiss ion products  that are  assumed to be  a t  leas t partially 
soluble in water inc lude s e1enium - 7 9 , s trontium - 90 ,  niob i um - 9 3m ,  
technetium - 99 , ruthenium - 106 , cadmium - 1 1 3m , antimony - 12 5 , 
te l lurium - 12 5m ,  t in - 1 2 6 , c e s ium - 1 34 ,  c e s ium - 1 3 5 , c e s ium - 1 3 7 , and 
s amarium - 15 1 . In  add i tion , the act ivation produc t carbon - 14 ,  which i s  
s o luble i n  some chemical forms , is  included i n  thi s  discus s ion . The 
degree of solub i l i ty varies  among the isotope s  l i s ted  and depends on 
the chemical form of the i sotope . Because these i sotopes are known to 
exis t as water s o lub le  compounds in some c ircums tanc e s , " they were 
assumed to have been distributed in var ious degrees throughout the 
reac tor bui lding and the AFHB dur ing the accident . Measurements have 
been made to e s t imate the amount of ces ium - 1 3 7  and s t ront ium - 90 pres ­
ent in various portions o f  the reactor bui lding and the AFHB . As sump ­
t ions , l i s ted  b elow , were made regarding the distribution of the o ther 
somewhat soluble  fis s ion produc ts . 

S trontium- 90 and ces ium - 1 3 7  concentrations have been determined 
by measurements , and samples  have been taken throughout the two build­
ings . The measurements indicate that the maj o r  port ion o f  the 
s trontium - 9 0  and ces ium- 1 3 7  in the reac tor bui lding (with the exc ep ­
tion o f  the amount contained i n  the fue l )  i s  located i n  the D - r ings 
and in the c oncrete block wal l surrounding the enc losed s tairwe ll  and 
e l evator shaft in the reactor bui lding basement . Tab l e  2 . 5  l i s ts the 
quantity o f  c e s ium- 1 3 7  and s tront ium - 90 est imated to be present in  the 
D - r ings and the basement o f  the reac tor building . The sources  of 
information for thes e  e s timate s are indicated in the footnotes of the 
table . The data in the table refle c t  the efforts that have been made 
to leach radioact iv i ty from the conc rete block wall  ( s ee Sec -
t ion 2 . 1 . 1 ) . 

' The 
t ions o f  
the area 
of mixed 
compared 

l icensee has conservatively e s t imated that the upper e l eva ­
the reac tor building ( the 3 05 - foot  level and above , exc luding 
be low the 349 - foot leve l o f  the D : rings ) contain 5 . 6  cur�es 
i s o topes loose ly distributed . This quan t i ty i s  negl igible 
with the amount assumed to be present in the reac tor 

( a ) Le tter  from M .  B .  Roche to the NRC , March 2 7 , 1 9 8 9 . Subj ect : 
Add i tional Information on the Pos t - De fue l ing Moni tored S torage 
Programmat i c  Environmental Impac t S tatement . 
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TABLE 2 . 5 .  Estimated Quantity o f  Cesium - 1 3 7  and Strontium - 90 

Location 
Ces ium- 1 3 7 , 

C i  
S trontium - 90 , 

C i  

Concrete b lock wall 
Sludge on basement floor 
D - rings 
Floors/walls/overhead 
s truc tures 

1 9  ooo(a) 
' 3 5o(c) 

17 ooo(c) 
7 : ooo(c) 

9lo(b) 
4oo(c) 
8 3o(c) _]_QQ(c) 

Total 

( a )  

(b ) 

( c )  

43 , 350  2 , 440 

An e s t imated 20 , 000 curies o f  ces ium- 1 3 7  is  present in \ 
the concrete b lock wal l  (GPU 198 8 ) . However , s ince this 
es timate was made , approximately 7 percent of the activ­
i ty in the concrete b lock wal l  has been leached from the 
s tructure , leaving an es timated 19 , 000 curies . 
2 1 : 1  ratio (based on leach rate tes ts [ ANS 1988 ] )  was 
app lied to the c e s ium- 1 3 7  curie e stimate before leaching 
( 20 , 000 curies ) and a conservativ� 43 curies of s tron­
tium - 90 ( GPU . September 2 6 , 1 9 8 8 . " Evaluation of Block 
Wal l  Leaching , 13 June - 17 August 1 9 8 8 . "  TB - 8 8 - 11 , Rev . 0 ,  
TMI - 2  Technical Bulletin . )  was assumed to have been removed 
dur ing leaching of the concrete block wal l . 
GPU 1 9 8 8 . 

buildi�g . Although additional activity would be present on the lead­
screws , the plenum , etc . , s uch ac tivity is  largely incorporated into 
the metal parts in the form of activated metals and is riot eas ily 
remove d .  At the completion o f  the current defuel ing e ffort , the 
amount o f  removable surface contamination in the AFHB (based on cur ­
rent measurement data)  will be l e s s  than 1 curie of mixed isotopes . 
The amount o f  contamination remaining in the AFHB will thus be neg­
l igible in compari son to the amount present in the reactor building . 

A ratio o f  1 : 9 1  i s  used to e s t imate the amount of cesium- 134 com­
pared with cesium - 1 3 7 . Thi s  ratio assumes that the two isotope s  are 
distributed similarly and is based on the ratio of cesilim - 134 to 
ces ium - 137  shown in Table 2 . 3  for J anuary 1 ,  1989 . · Likewise , a ratio 
o f  1 : 2 90 , 000 was used to e s t imate the amount o f  ces ium - 1 3 5  compared 
with cesium - 1 3 7 . Us ing the e s timate o f  4 3 , 350  curies of cesium - 137  in 
the reactor building , the amounts of c e s ium - 134 and cesium - 135  e s ti ­
mated to be present in the reactor bui lding are 470 curies of 
ces ium- 134 and 0 . 15 curie o f  c e s ium - 135 . I t  i s  assumed that their  
dis tribution i s  the s ame as  that shown for  cesium - 137  in  Table 2 . 5 :  
44 percent in the concrete block wal l ; 3 9  percent in the D - rings ; 
16  percent in the floor , concrete s l ab wall s ,  and overhead s tructures 
in the basement ; and 1 percent in the sludge on the floor of the 
basement . 
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Of the rema�n�ng isotopes assumed to be  somewhat s oluble , not all  
have been detec ted . However ,  analyse s  of  water , sediment , and con ­
crete i n  the reactor building basement indicate that 0 . 7  percent o f  the original core inventory o f  ant imony - 12 5  and 0 . 5  percent of  the 
original core inventory of ruthenium - 106 have b een dispersed in the 
basement . I t  is  poss ib l e  that some o f  the o ther isotopes were dis ­
solved in the water and were distributed with in the building , only in 
smaller quanti t ies than the ces i�m and s tront ium i sotop e s . Based on 
the e s timated 6 . 7  percent o f  the ces i um- 1 3 7  dis tributed in the reactor 
building ( 4 3 , 3 50 curies  of the 640 , 000  curies  that would have been 
present on January 1 ,  1 9 8 9 , had no cleanup occurred) , it is conserva ­
t ively as sumed that 6 . 7  percent of  the carbon , selenium , niob ium , 
techne t ium ,  cadmium , te l lurium , tin , and s amarium iso topes is  dis trib­
uted throughout the reactor building and AFHB . This e s t imate is con­
s idered conservative because the chemical forms o f  these  i sotopes are 
generally l e s s  soluble  than c e s i� . It is  further assumed tha t  the 
dis tribut ion of these . i sotopes ( including ruthenium and antimony) i s  
s imilar t o  that of c e s ium - 1 3 7 , with 4 4  percent of  the . act ivity that is  
distributed in the reactor building located in  the enclosed s tairwell/ 
elevator s truc ture ; 39  percent in the D - r ings ; 1 6  pe rcent in the 
floor , concre te slab wal l s , and overhead s tructures ; and the remaining 
1 percent in the s ludge on the basement floor . \ 

In addit ion to b e ing distribute d  with in the bui lding by be ing. 
carried by the water , a fract ion of the somewhat solubl e  isotopes i s  
as sumed t o  have remained i n  association wi th the fue l .  Although the 
maj ority of the fuel w i l l  be removed during de fuel ing , a fraction of  
the debris that was dis tributed throughout the reac tor coo lant system 
and in the reactor bui lding basement will remain .  The l icensee has 
indicated that more than 99 p ercent of  the fuel w i l l  have been removed 
from the fac i l i ty by the end of defuel ing . According to Table 2 . 2 ,  
current e s timates indicate that 1 3 2 0  pounds ( 600 kilogr ams ) of fuel 
debris will  remain in the fac il i ty after defuel ing . The mas s of  
uranium oxide originally in  the reac tor ves s e l  is e s t imated to be 
207 , 000 pounds ( 94 , 000 kilograms ) .  Therefore , current e s t imates 
indicate app roximately 0 . 6  percent of the fue l  w i l l  remain . However ,  
for the purposes  of this  analys is , a residual fue l  inventory of 1 per�  
cent of the original mass o f  uranium oxide was  assumed , which would 
correspond to 2070 pounds ( 940 kilograms ) .  The fue l  dis tr ibution is  
assumed to  be s imilar ( on a percent bas i s )  to that shown in Table 2 . 2 .  

I s o topes that were somewhat s oluble were probably leached to some 
extent from the fue l debris ; the frac tion leached would have varied 
with the solub i l i ty o f  the isotope . Based on measurements of fuel 
from the reactor ves s e l , i t  is  as sumed that 5 3  percent of  the ces ium 
original ly present in 2070 pounds ( 940 k i lograms ) of residual fuel 
would have remained with the fuel debris , as well  as 9 9 . 5  percent of 
the ruthenium , 99 . 3  percent of the antimony , and 98 percent of the 
strontium . To be  conservative , it is  assumed that c�ose to 100 per ­
cent of the remaining somewhat solub le f i s s i on p roduct s  ( c arbon , 
se lenium , n iob ium , technet ium , cadmium , tellurium , t in ,  and samarium)  
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that would have origina l ly been present in 2070  pounds ( 940 kilograms ) 
of  fue l  would have remained w i th the fuel deb r i s . 

2 . 2 . 2 . 4  Re latively Inso luble F i s s ion Produc ts 
I 

The remaining fis s ion products  ( z irconium - 9 3 , cerium- 144 , 
praseodymium - 144m , promethium - 14 7 , europ ium - 1 5 2 , europ ium- 154 , and 
europ iurn- 155 ) , which are c ons idered h i ghly insoluble , are as sumed to 
remain totally in assoc i a t ion with the fue l . Analyse s  of  removed fuel 
t end to confirm thi s  as sumption . Thes e  i s o tope s  would be  removed 
almo s t  comple tely by defuel ing , excep t for the small amounts distribu­
ted with the fue l  p ar t ic l e s  through the reac tor coolant sys tem . The 
e s timated number of  cur ies for these  i s o topes  is  based on the percent ­
age of  the fue l  ( le s s  than 1 percent ) expected to remain in the fac il�  
i ty after defuel ing . 

2 . 2 . 3  Act inides 

The actinides include uranium isotope s  ( uraniurn - 2 34 , uianiurn'"·2 3 5 , 
uranium - 2 3 6 , uranium - 2 3 7 , and uranium - 2 3 8 ) , uranium decay produc ts 
( thor iurn - 2 3 1 , thor ium- 2 34 , protac t inium - 2 34m) , and transuranics formed 
by neutron cap ture (plutonium - 2 3 8 , plutonium - 2 3 9 , p lutonium - 240 , 
plutonium - 241 , and ame r ic ium - 24 1 ) . Thes e  isotopes , l ike the inso luble 
fiss ion products , are expec ted to remain in close associat ion w i th the 
fue l . Radiochemical analy s i s  of  removed fuel tends to confirm the 
c lose association of the s e  isotopes wi th the fuel . Small quantities  
o f  these  isotope s  were dis t r ibuted with the fuel  particles  throughout 
the reactor coolant sys tem . The e s t imated ac tivity o f  each · radionu ­
c l ide remaining in the faci l i ty is  based on the percentage o f  fue l 
( le s s  than l percent) assumed to remain in the fac i l i ty after 
de fuel ing . 

2 . 3  REGULATORY AND ADMINISTRATIVE CON S I DERATIONS 

Cleanup of TMI - 2 , including any s torage and disposal of was te , 
mus t be carried out in accordance with appl i cable Federal and S tate 
laws , regulations , and permits as discussed in the fol lowing sections . 

2 . 3 . 1  U . S .  Environmental Protection Agency Regulations 

The U . S .  Environmental Pro tec t ion Agency ( EPA) has the respons i ­
b i l i ty and authority t o  s e t  s tandards for the release o f  radionucl ides 
to the environment to pro tec t the pub l i c  from radioac tivity . The EPA 
also  has the author i ty to regulate the handl ing , s torage , and disposal 
of hazardous nonradioac t ive mate r i a l s . The se author i t i e s  ar ise  from 
var ious Federal laws and execut ive orders , inc luding the Atomic Ene rgy 
Ac t ,  the Clean Wate r Ac t ,  the S a fe Dr inking Wate r Ac t ,  the Re source 
Conservation and Recovery Act ( RCRA ) , and the Clean Air Ac t .  
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Any release o f  radioactivity to the atmosphere o r  to any body of 
water must  meet  EPA ' s  environmental standards for the uranium fuel 
cyc le in 40 CFR 190 , which require that " the annual dose e quivalent 
does not exceed 25 mrem to the who l e  body , . 7 5  mrem to the thyroid , and 
2 5  mrem to any o ther organ of the body as the result o f  exposures to 
p l anned discharges of radioactive materials , radon and its daughters  
excep ted , to the general environment from uranium fue l cycle opera­
tions and to radiation from these operations " ( CFR 1 9 8 8b ) . 

Any release of radioactivity to water of the United States , 
including the Susquehanna River , mus t  mee t  EPA ' s National Interim Pri ­
mary Drinking Water S tandards in  40 CFR 141' that l imit  beta particle 
and photon radioactivity from manmade radionucl ide s  in  community water 
systems to that level whi ch " . . .  shall not p roduce an annual dos e  
e quivalent t o  the total body or any internal organ greate r  than 4 mil ­
l iremjyear " ( CFR 1 9 8 8b ) . This  s tandard appl i e s  to concentrations at 
community water intakes downstream of the discharge p o int . 

Wastes  from c leanup o f  the reac tor are not expec te d  to meet the 
de finition of hazardous was te requiring regulation under RCRA . Haz ­
ardous was tes  are 'regulated by the EPA under 40 CFR 2 60 - 2 7 1  
( CFR 1 9 8 8b ) . 

2 . 3 . 2  U . S .  Nuclear Regulatory Commiss ion Regulations 

The NRC regulations in 10 CFR 20 , " Standards for Protection 
Agains t Radiation , "  ( CFR 1988a)  app ly to cleanup activities assoc iated 
with the TMI - 2  accident . These regulati ons specify allowable  dis ­
charge concentrations o f  radioactivity in effluents to air and water 
in unre str icted areas . Maximum permiss ible c oncentrations ( MPCs ) for 
isotopes  p resent in the TMI - 2  fac i l i ty are p resented in Appendix C of 
this  supp lement to the PElS . 

The NRC regulations in 10 CFR 5 0 , Appendix I ( CFR 1 9 8 8 a )  p rovide 
numer ical guide s for des ign obj ectives and l imiting conditions for 
ope ration of l i ght - wate r  nuclear power reac tors such tha t  radioactive 
mater ial in e ffluents re leased from the se fac il ities  to unrestricted 
areas be kept as low as is reasonably achievable . Conforming to the 
guide l ines of this section of the NRC regulations is deemed a conclu­
s ive showing o f  comp l i ance with the " as low as is  reasonably achiev­
able " requirements . 

The NRC r e gulations in lO . CFR 7 1 , " Packaging and Transportation 
of Radioactive Material , "  ( CFR 1988a)  apply to the packaging and 
shipment o f  radioactive waste s . Packaging and related requirements 
depend on radionucl ide content . U . S .  Department of Transportation 
( DOT ) regulations in 49 CFR 17 1 - 17 9  ( CFR 1 9 8 8 c )  also  apply to the 
packaging , marking and label i ng ,  placarding , monitoring\  acc ident 
reporting , and document ing of radioac tive shipments . 
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Als o , NRC regulations in 10 CFR 6 1 , "Licens ing Requirements for 
Land Disposal of  Radioac t ive Was te , "  ( CFR 1 9 8 8 a )  app ly to the disposal 
of  cleanup was te s  in a l icensed LLW disposal s ite . Al though these 
regulat ions pertain to the l icens ing , operat ion , and clos ing of a low­
level commerc ial was te burial ground , they also contain spec ifications 
for the packaging , content , and charac teristics  of acceptable  LLW . 
Low- leve l radioact ive was tes are c lassified as Classes  A ,  B ,  C ,  or  
unacceptable  for near - surface disposal , depending on radioact ive 
mater ial content and concentration ( s ee Appendix F )  and on charac ­
ter i s t i c s  other than radioac t iv i ty . 

The NRC regulates the s torage of  LLW at l icensee s i tes . Becaus e 
of  was te volume l imi tat ions o f  the Low Leve l Was te Pol icy Act and its  
amendments ( see Sect ion 2 . 3 . 5  for a discuss ion o f  thes e  ac ts ) , many 
s i tes have made provis ions for s to r ing LLW for per iods beyond those 
normally required by operat ional c ons iderat ions . The NRC has permit ­
ted this within careful ly controlled l imits , but has c larified i ts 
pol icy in Gene ric Le tter 8 5 - 14 , (a) wh ich s tate s : " Lt is  the pol icy of  
the NRC that l icensees  should c ont inue to  ship was te for  disposal at 
exist ing s ites to the maximum extent practicable . "  

2 . 3 . 3 U . S .  Nuclear Regulatory Comm i s s ion �Licens ing Act ivit ies Affe c t ­
ing TMI - 2  

In May 1 9 8 8 , the Comm i s s ion i s s ued a l icense amendment that 
extens ive ly revised the TMI - 2  technical speci ficat ions , aligning 
l icens ing requirements with appropriate current , as we l l  as future , 
plant condi t ions through the rema inder o f  the current cleanup ac tiv­
i t ie s .  The amendment al lowed for the trans i t ion from the current 
de fue l ing phase through the comp l e t ion of  defuel ing and o ffs i te fuel 
sh ipment - by adop ting technical spe c ificat ions that are appl i cable 
during spec i fic phases or modes o f  the c leanup . Three dis t inc t fac i l ­
ity modes have b een defined that correspond t o  the proj ec ted plant 
conditions as the fac il ity c l e anup progres ses . By defini t ion , Mode 1 
represents the current period , during which defuel ing and other maj or 
tasks are in progre s s . The trans it ion to Mode 2 will  occur when as 
much fue l as is  prac t icable  has been removed from the reactor ves s e l  
and reac tor coolant sys tem c omponents , the p o s s ib i l i ty o f  c r i t ical i ty 
in the reac tor building is  precluded , and no defue l ing canis ters con­
taining core material remain in the reac tor building . The trans i t ion 
to Mode 3 will occur fol lowing the shipment of all canis ters contain­
ing core material to an offs ite  location . S ix�y days before an �ntic ­
ipated mode change , the l icensee  will  submit a report providing the 
bas is for the mode change to the NRC s taff for review . 

( a )  A let ter to all  reac tor l icensees from the NRC , August 1 ,  19 8 5 .  
Subj e c t : Commercial S torage at Power Reactor S i te s  o f  Low � Leve l 
Radioac tive Was te No t Generated by the Util ity . 
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In 1 9 8 7 , the l icens e e  submitted a reque s t  for a l icense amendment 
that allows a pos t - defuel ing monitored s torage ( PDMS ) period beginning 
when offs ite  was te shipments have been c omp l e ted ( Mode 3 )  and contin­
uing for an unspeci fied period of t ime , quit e  likely unti l  TMI - 1  i s  
ready for decommiss ioning . The l i c ensee then l ikely will  decommis s ion 
both TMI - 2  and TMI - 1  s imultaneously followitig the end of TMI - 1  opera­
tion . NRC s taff approval of  PDMS would require pub l i cation of  Final 
Supplement 3 to  the PEIS , a s afety evaluation report, that reviews the 
l icens e e ' s  August 1 9 8 8  PDMS s afe ty analys i s  report  ( GPU 1988 ) , and 
issuance of a l icense amendment that p ermits  PDMS . The l i censee ' s  
safety analy s i s  report p rovides a sys tem -by- system review of  the 
fac i l i ty dur ing the proposed s torage p e riod . The safety analy s i s  
report i s  currently be ing reviewed by the NRC and i t s  contractors , and 
a safety evaluation report i s  be ing p repared to determine if  PDMS will  
fal l  within the envelope o f  the impacts p re s ented in the PEI S  as  
supplemented .  The NRC s taff ' s safety evaluat ion in  conj unct ion with 
Supplement 3 to the PEI S  would form the basis  for the l icense 
amendments authoriz ing PDMS . 

2 . 3 . 4 U . S .  Nuclear Regulatory Commiss ion Decommis s ioning Regulations 

Although it i s  not within the scope of thi s  supplement to evalu­
ate decommis s ioning of the TMI - 2  fac i l ity , ultimate ly the fac i l i ty 
wil l  need to be decomm i s s ioned . On June 2 7 , 1 9 8 8 , the Commiss ion 
issued a final rule on decommiss ioning , which became effe c t ive on 
July 2 7 , 1 9 8 8  ( 5 3  FR 2401 8 ) . The amended regulations set  forth tech­
nical and financ ial criteria for decomm i s s i oning l icensed nucl ear 
fac i l i t i e s . The amended regulations addre s s  decomm i s s ioning , planning 
nee ds , t iming , funding methods , and envirorunental review requirements . 

The Commi s s ion ' s final rule on decommiss ioning s pe c i fical ly 
. addres s e s  three dec ommiss ioning alternative s : DECON , SAFSTOR , and 
ENTOMB ( 5 3 FR 2401 8 ) .  

DECON i s  the decommiss i oning alternative in whi ch e quipment , 
structures ,  and portions o f  a faci l i ty and site  containing radioact ive 
contaminants are removed or decontaminated to a l evel that permits the 
prop e r ty to be re leased for unres tr i c ted use shortly after c e ssation 
of operations . 

SAFSTOR i s  the decomm i s s ioning alternative in which the nuc lear 
fac i l i ty is placed and maintained in s uch condition that it can be 
s afely s tored , monitored , and subse quently decontaminated ( de ferred 
decomm i s s ioning) to l eve l s  that permit release for unres t ricted use . 
Bene f i t s  include a reduct ion in occupational exposure and p os s ib ly in 
was te volume . The l icensee ' s  p roposal o f  a PDMS p eriod is  analogous 
in many ways to the s afe s torage period of the SAFSTOR decommiss ioning 
alterna t ive . 
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ENTOMB is  the decommiss ioning alternative in which radioac tive 
contaminants are encased in a st�ucturally long - l ived material , such 
as concrete . The entombed s tructure i s  appropriately maintained and 
continued surveillance is  carried out until the radioac tivity decays 
to a level permitting release for unrestricted use of the property . 
TMI - 2  is  not l ikely to be a candidate for ENTOMB because it  is  l ikely 
that there would s t i l l  be sufficient radioac tive mate rial (particu­
larly long - l ived radioisotope s  including transuranics ) that even .after 
a period of 100 years unrestricted acc e s s  would .not be permitte d .  

The final decommiss ioning rill e  also indicates that continuing 
authority to pos s e s s  a reac tor in a decommiss ioned _ s tatus is governed 
by the provisions of 10 CFR 50 " Dome s t ic Licens ing of Produc tion a:nd 
Utilizat ion Fac i l ities " ( CFR l988a)  governing operating l icenses , as 
appropriate . Requirements for l imits on both occupational and offs ite 
exposure are contained in 10 CFR 20 " S tandards for Protection Against 
Radiation" ( C FR 1998a) . 

The new decomm i s s ioning rule requires that the l icense holders 
of commercial nuclear power reactors submit a plan on or before 
July 2 6 , 1990 , to ensure that funds will be available to decomffiiss ion 
the fac i lity . Thi s  decommiss ioning funding plan is to spe c i fically ­
address  the financial aspects of decomm i s s ioning . Financ ial assurance 
is to be provided by prepayment , an external s inking fund ( into which · . 
deposits are made at least annually) , or  surety , insurance , or other 
guarantee method . Prepayment may be in the form o f  depos its of cash 
or l iquid as sets sufficient to pay decommiss ioning costs , in an 
account segregated from the l icensee ' s  ass ets and outside the l icen­
see ' s  adminis trative control .  - I t may also be in the form of a trus t , ·  
escrow account , government fund , _ certificate of deposit , or depos it of 
government secur i t i es .  An external s inking fund is  a fund e s tabl i shed 
and maintained by setting funds as ide periodically in an account seg� 
regated from l ic ense e  assets  and outs ide the l icensee ' s  adminis trative 
contro l ,  in which the total amount of funds would be sufficient to pay 
pecommiss ioning costs . An external s inking fund may also be in the 
form of a trus t , escrow account , government fund , certificate o f  
deposit , or depos it o f  government securities . The surety or insurance 
me thod would guarante e  that decommis s ioning costs will  be paid should 
the l icensee de faul t .  A surety method may be in -the form of a surety 
bond , le tter of credi t , or l ine of credi t .  Any surety or insurance 
method used to provide financ ial as surance for decommiss ioning must 
mee t  spe c i fic conditions ; for example , it  must be payable to a trus t 
es tablished for decommiss ioning costs , and it mus t remain in e ffect 
until the l icense has been terminated . 

On Augus t 5 ,  1 9 8 8 , the licensee in a letter to the NRC(a) stated 
the ir plans to inc lude in the ir decommiss ioning funding plan the fund­
ing for al l activities involved in decommissioning TMI - 2 ,  start ing 

( a ) See  Comment Letter 2 8  in Appendix A .  
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from the PDMS condit ion . The NRC s taff views this  as a commi tment by 
the l icensee to provide a plan that outline s the ac t ivities involved 
in decommissioning the p lant s t art ing from the PDMS condition , as well  
as a funding plan that accounts for th� funding of  these  act ivities 
during the decommissioning proc e s s . The NRC s taff expects the 
l icensee ' s  funding e s t imate to be s i gni ficantly .in exces s  of the 
minimlim amount required by the decommiss ioning rule . 

The new decommiss ioning rule indicates that a prel iminary decom­
miss ioning plan containing a cost e s timate for decomm i s s i oning and an 
up - to - date assessment of the maj or technical factors that could affect 
planning for decommiss ioning mus t be  submi tted at or about 5 years 
before the proj ected end of operation . The l icensee has formally 
indicated that the fac i l ity wil l  be p laced in s torage until  Uni t  1 
ceases operation at which t ime the fac i l i ty will  be  decommiss ioned . 
Unless an earlier dec is ion to decomm i s s ion is made o r  the Uni t  2 
license is  extended , a prel iminary decommissioning p lan would be 
required 5 years before the Uni t 2 l icense exp i ration date and a 
decommiss ioning plan 4 years late r . In addition , the decommiss ioning 
rule requires that an appl ication to decommiss ion a fac i l i ty mus t  b e  
submitted w i thin 2 years following the dec is ion by the l icensee to 
permanently cease operat i ons . The app licat ion for the termination of 
the l icense mus t be accompanied or preceded by a proposed decom­
miss ioning plan . The rule requires that the proposed decommiss ioning 
plan include ( 1 )  the cho ice of the al ternat ive for . decommis s ioning 
with a descript ion of the activit i e s  involve d ;  ( 2 )  a description o f  
control s  and l imits o n  procedur�s and equipment t o  protect 
occupational and pub l i c  health and safe ty ; ( 3 )  a descrip t ion of  the 
planned final radiation survey ; ( 4 )  an updated cost  e s t imate , a 
comparison of that e s t imate w i th the then- current funds set  aside for 
decommiss ioning , and a p lan for assur ing the availab i l i ty of adequate 
funds for complet ion o f  decommiss ioning ; and ( 5 )  a descript ion of 
technical spec ificat ions , qua l i ty assurance provis ions , and phys i c al 
security plan provis i ons in p lace dur ing decommiss ioning . 

With its  application for a l icense amendment to author ize  'decom­
m i s s ioning , the l icens ee would also be required to submit a document 
entitled " Supplement to Appl i c ant ' s  Environmental Report - Post 
Ope rating License S tage . "  This  document would update the "Applicant ' s  
Environmental Report - Operat ing License S tage " to reflect any new 
informat ion or s i gnificant environmental change assoc iated w i th the 
proposed decommiss ioning activi t ies . 

2 .  3 .  5 Low- Level Radi oac t ive Was te Pol icy Amendments Ac·t of  1 9 8 5  

The Low- Level Radioactive Was te Po l icy Amendments Act o f  1 9 8 5 , 
H . R . 108 3 - Pub l ic Law 99 - 240 , effe c t ively l imits the quantity of low­
level radioac tive waste that the l icensee can dispose of  without 
petitioning the U . S .  Secretary of Ene rgy for addi t iona l  was te di s ­
posal capac i ty .  The l icensee already has rece ived one such emer gency 
al location for was te tha t w i l l  result from the proposed disposal of 
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the acc ident·- generated water . Immediate cleanup without PDMS could 
require additional emergency allocations . 

Another provision o f  the act requires that States , e i ther alone 
or in regional compacts , develop regional low - level radioact ive waste 
disposal fac il i t ies by December 3 1 , 1 9 9 2 . Accordingly , the Common­
wealth of Pennsylvania has entered into a regional compact ,  which has 
been ratified by Congress . No s ite for the LLW disposal fac i l i ty has 
been selected although it has been indicated that the fac i l i ty will be 
located in Pennsylvania .  I t  i s  as sumed for the purpose of thi s  docu­
ment that waste generated before 2001  would be shipped to an existing 
disposal fac i l i ty .  For the purpose of bounding the impact of LLW dis ­
posal , a fac i l i ty near Richland , Washington , was assumed . For waste 
generated after 2001 , a generic s ite 2 50 miles (400 kilometers ) from 
TMI was assumed . This distance approximately corresponds to the dis ­
tance between TMI - 2  and the mos t  extreme border of Pennsylvania .  The 
lack of a specific s ite for the disposal fac i l i ty does not hamper this 
environmental analys is because only the environmental impact o f  trans ­
portation to the s ite is  addressed here . The impact o f  dispo s al at 
the s i te would be  the subj ect  o f  a separate analysis  connec ted  with 
l icens ing the s ite . 

2 . 3 . 6  Permits 
( 

The l icensee holds a National Pollutant Discharge El imination 
System ( NPDES ) permit ,  issued by Commonwealth of Pennsylvani� , Depart ­
ment o f  Environmental Resource s  ( PaDER) , on Sep tember 16 , 1 9 8 6 . I t  
covers discharge o f  nonradioactive pollutants into the Susquehanna 
River . Any deliberate discharge o f  water into the Susquehanna River 
mus t  comply with . the provis ions of the permit . The NPDES permit 
limits pH , free chlorine , and heat , and requires monitoring of several 
other parameters at the primary outfall .  Suspended solids , o i l , and 
grease are also l imited at o ther outfalls . 
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3 . 0  LI CENSEE ' S  PROPOSAL FOR DELAYED DECOMMI S S IONING AND NRC STAFF­
IDENTIFIED ALTERNATIVES 

Th is section evaluates the l icensee ' s  proposal and Nuclear 
Regulatory Commiss ion ( NRC ) s taff- ident i fied alternative s . The 
licensee  has proposed to p lace the TMI - 2  fac i l i ty in p os t - defuel ing 
monitored storage ( PDMS ) for a per iod o f  t ime fol l owing current 
efforts to remove the damaged fuel . The durat ion o f  the storage 
per iod has no t been spec ified by the licens e e ; however , the l icensee 
has indicated that the l ikely dispos ition o f  the fac i l ity fol lowing 
the s torage period would be decomm i s s ioning at the time Unit 1 is  
decommi ss ioned . The NRC s taff has evaluated ( as a l ikely opt ion) a 
s torage period last ing unt il TMI - 1 i s  ready for decommis s ioning 
( e s t imated by the NRC s taff to be 23 years , corresponding to the 
l ikely exp irat ion date o f  the Uni t - 1 operat ing l icens e ) . At the end 
of the 2 3 - year period , a short pe r io d  of t ime ( e s t imated by the NRC 
s taff to be less  than 1 year ) would be neces s ary for any decommiss ion­
ing p�eparations . This proposal of a s torage per iod fol lowed by 
decomm i s s ioning preparations is referred to as  " delayed decommis ­
s ioning" in thi s  document . In addi t ion to the proposed 2 3 - year 
storage period , the imp ac ts of varying s torage per iods ( from less  than 
17 years to 3 3  years ) are evaluated as part o f  the delayed decomm i s ­
s ioning proposal . This report evaluates only the per iod o f  time up to 
the ini tiat ion of decommiss ioning . The impacts o f  decommiss ioning 
would be the subj ect  of a separate analys is . 

There are seven alternat ives to the l i c ensee ' s  p�oposal , as iden­
ti fied \ by the NRC s taff . Table 3 . 1  contains a compar ison o f  the maj or 
features of the l icense e ' s  propos-al for delayed decomm i s s ioning and 
the alternat ives ident i fied by the NRC s taff . 

The firs t al ternat ive , " delayed cleanup , "  incorporates a s torage 
period of 2 3  years . However ,  thi s  alternative di ffers from del ayed 
decommiss ioning in that at the end o f  the 2 3 - year s torage perio d , the 
cleanup would be comp l e ted to ; the point that condit ions in the TMI - 2 
fac i l i ty would be s imilar to those in an undamaged reac tor fac i l i ty 
nearing the end o f  i ts operating l i fe .  The fac i l i ty would then be 
decommiss ioned or re furb ished following the completion o f  the c l eanup , 
howeve r , the impacts  o f  decomm i s s ioning or  refurb ishment are not eva l ­
uated i n  this supp lement . The impacts o f  varying s torage per iods 
( from l e s s  than 17 years to 33 years ) were evaluated as  part of the 
de layed c l e anup alternat ive . 

The second alternat ive , " immediate cleanup , "  is  the cont inuation 
and co�p l e t ion of the c leanup at the 1 9 8 3  to 1 9 8 7  leve l of e ffort  
after a 2 - year period  for  engineer ing and planning s tudies . Following 
immediate c leanup , the fac i l i ty would be e i ther decomm i s s ioned or 
refurbished ; the impac ts of decommiss ioning or refurb ishment are not 
evaluated in this supplement . 
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TABLE 3 . 1 . Compar ison of the Licensee ' s  Proposal and the Seven NRC 
S t aff - Ident ified Alternat ives 

Additional Alternate Achieve PElS Deconuni ss ioning 
Removal of Cleanup Length of Lengths of  Addi tional Defini tion for Preparation Post-
99 Percent Before  PDMS Stor age , Storage , Cleanup , Completion Period , PDMS 

of Fuel Storag,e PreEaration ye ars years years of CleanuE years DisEos ition 

Li censee ' s  Proposal 

Delayed Yes No Yes 23 <17 to 33 None No �1 Deco[!I!li s s ion 
Decommi s s i oning 

Staff" I denti fied Alternatives 

Delayed Yes No Yes 23 < 1 7  to 33 4 Yes None Deco!mli s s ion 
Cleanup or refurbish 

Inunediate Yes No No 2 None - 3 to 4 Yes None Deconunis sion 
Cleanup ( engineering or refurbish 

w study ) 
rv 

Immedi ate Yes No No None None 7 to 10 Yes None Decommission 
Cleanup/ or refurbish 
Reduc ed 
Effort 

Immediate Yes No No None None None No � 2  Decommiss ion 
Deconuniss ioning 

Incomplete No ( 85% ) No Yes 23 None None No �1 Deconuni s s ion 
Defueling 

Additional Yes Yes Yes 23 None 2 to 3 Yes None Deconuni ssion 
Cleanup Before or refurbish 
Storage 

No-Action Alternative 

No Further Yes No No Indefinite None None No No';;e Continued,  
Cleanup indefinite 
Following \ l  storage 
Defue ling 



The third alternative , " immediate c leanup with a reduced level o f  
effo r t "  ( immediate c leanup/reduced effor t ) , i s  s imilar t o  the imme ­
diate cleanup alternat ive , except that the c l e anup would continue at a 
reduced le�el  o f  effort from the end o f  de fue l ing for a total length 
of 7 to 10 years . Following comp l e t ion o f  the cleanup , the fac i l i ty 
would be e i ther decommis sioned or re furb i she d ;  the impact s  of decom­
m i s s ioning or  refurb ishment are no t evaluated in thi s  supplement: 

The fourth alternat ive , " immediate decomm i s s ioning , "  does not 
include a s torage per iod , but ins tead involves preparations for decom­
mis s ioning the fac i l i ty . The preparation per iod would require approx ­
imate ly 2 years fol l owing the comple tion of defuel ing . The impacts o f  
decomm i s s i oning are n o t  evaluated in thi s  supplement but would b e  the 
subj e c t  of a s eparate analy s i s . 

The fifth alternative , incomp l e t e  defue ling , i s  identical in 
schedule to the delayed decommiss ioning proposal , w i th a 2 3 - year p e r ­
i o d  o f  s torage and a 1 - year p eriod o f  decommiss ioning preparations ; 
however , i t  i s  assumed that only 8 5  percent o f  the fuel would be 
remo�ed before the fac i l i ty was placed into PDMS . w  

The sixth alternat ive , " addi tional c leanup before s torage , "  i s  
s imi lar t o  de layed cleanup excep t  that s ome additional decontamination 
would be performed b e fore PDMS . The remaining cleanup would be com­
ple ted following the storage period . Following cleanup , the fac i l i ty 
would be  e i ther dec ommis s ioned or refurb i shed , al though the impacts of 
decommiss ioning or refurbishment are not evaluated in thi s  supp lement . 
Because this al ternative i s  actually a comb inat ion o f  the immediate 
cleanup or immediate cleanup/reduced e ffort al ternat ive and 1the 
de layed cleanup al ternat ive , it is discussed , but not quantitatively 
evaluate d .  

The s eventh al ternat ive , ;, no further c leanup following de fuel ing" 
( the " no - act ion " alternat ive , which is required by the Nat ional Envi ­
ronmental Pol icy Act [ N EPA ] of  1969  to be cons ide red as part o f  '8.1 1  
envi ronmental impac t s tatements ) was also considered , but was no t 
evaluated quanti tatively . This al ternative involves the comple tion o f  
de fue l ing , b u t  n o  further e fforts t o  complete the decontamination of 
the fac i l i ty or to prepare the fac il i ty for s torage or for decommi s ­
s i oning . The fac il ity would be left indefinitely in the pos t ­
de fue l ing c ondi tion . 

( a )  Th i s  al ternat ive was evaluated before the licensee had removed 
greater than 8 5  percent of the fuel . Al though the NRC s taff 
recognizes  that the l icensee has removed greater than 8 5  percent 
of the fue l , the analys i s  of th is alternat ive s t i l l  serves as a 
bounding cas e . 

3 . 3  



Although i t  may be convenient to adopt  common s tarting po ints and 
endpoints in comparing alternative s , the alternatives cons idered in 
this supplement do not all begin with common p lant cond i t i ons , con­
t inue for an equal per iod o f  t ime , or  end with the same set  o f  p lant 
conditions . For ins tance , the alternat ive of incomple te defuel i�g 

. 

as sumes only 8 5  percent o f  the fue l has been removed ,  whe reas the 
l icensee ' s  p roposal and the · remaining s taff- ident i fied alternat ives 
assume 99  pe rcent of the fue l has been removed .  Also , the endpo int 
for de layed · decomm i s s ioning ( the l icensee ' s  proposal } ,  inimedi

.
ate 

. 

decommis s i oning , and incomplete  defuel ing would result in l imited 
additional area and equipment decontaminat ion b�f�re . the fa� i l i ty was 
decomm i s s ioned ; the remaining c leanup to al low unres tr i c ted access  to 
the fac i l i ty I would occur dur ing dec omm i s s ioning act'ivities . By com­
parison , delayed c leanup , immediate cleanup , immediate c leanup/reduced 
e ffort , and additi onal cleanup b e fore s torage would result in 
( l )  bui lding and e quipment decontamination to the point where general 
aiea dose rates approximate those  in an undamaged reac tor fac i l i ty 
near ing the end o f  i ts operat ing l i fe , ( 2 )  fue l removal and de con­
taminat ion of the reac tor c6�lant �ys tem , ( 3 )  treatment of radioact ive 
l i quid was te s , and ( 4 )  packaging o f  radioactive was te s and shipment o f  
the was tes to a n  o ffs i te disposal fac i l i ty . Because the no - ac tion 
alternative doe s  not involve any type of  cont inued act ion , no endpo int 
is pos tulated . 

Although compar �son o f  alternat ive s that do not have common 
s tarting points and endp6ints is  difficul t , the s taff finds �hat • th� 
selec tion · of reali s t ic alternatives is  appropr iate . 

Four ac t ivities are exp e c ted to be performed b e fore the s tart o f  
each of  the alternatives and concurrent w i th the removal of  fuel : 
( l ) decontaminating building and equipment surfaces to l evels approxi ­
mating the l icensee ' s  e s tabl ished goals ( l is ted i n  Tab l e  3 . 2 ) ,  
( 2 )  packaging and dispos ing of  radioact ive was tes assoc iated w i th 
decontamination activi ties , ( 3 )  removing the acc ident - generated water 
from the reac tor building and the auxil iary and fue l - handl ing building 
( AFHB ) , and ( 4 )  quanti fying the res idual fue l left in the reac tor 
coolant system and the reactor building following the current de fue l ­
ing e fforts . Although i t  is · pos s ib l e - that s ome o f  thes e  act iv i t ie s  
may be continued through the ini t ial years o f  each o f  the a l terna ­
t ive s , as discussed later , the environmental impacts o f  thes e  
ac tivities as  we ll  as those assoc iated with the disposal o f  the 
accident - generated water have been evaluated in the PEl S and previous 
supplements ( NRC 1 9 8 1 , 1 9 84 , and 1 9 8 7 ) and will  not be reevaluated in 
this document . 

The l icensee ' s  proposal fo·r de layed decommiss ioning and the five 
quanti tative ly evaluated s taff- identi fied alternatives ( delayed 
c l eanup , immediate c leanup , imme.diate c leanup/reduced effort , i mme ­
diate decommiss ioning , and incomp l e te de fuel ing) are evaluated in 
S e c t ions 3 . 1  through 3 . 6 .  The evaluations inc lude de scriptions of the 
alternatives and the asses sment o f  the p o tential environmental 

3 . 4 



TABLE 3 . 2 .  Licensee ' s  Radiological Goals for the TMI - 2  Facility 
at the End o f  Defuel ing(a) 

Area 

Reac tor Building� 

Refuel ing canal 
Elevation 347 foot and above 
( except D - ring and NW- seal table ) 
Elevation 347 foot and above 

D - r ing 
NW- seal table 

Elevation 305  to 347  foot 
Basement { e l evation 2 8 2  to 
305 foo t )  

Auxiliary and Fue l -Handl ing Building(b) 

Corridors 
Other areas 

Other Buildings 

Turbine building 
Chemical cleaning building 
{ except EPICOR I I  pump area to be 
left operable ) 
Service building containment 
drain tank area 

General Area 
Exposure Rate , mR/h 

<1 5 
<30 

<70 
<70 
<70 

<35 , ooo(c) 

<2 . 5  
<50 

<2 . 5  
<2 . 5  

<2 . 5  

{ a )  Sources : GPU 1987b ; and letter from F .  R .  S tanderfer , GPUN , to 
the NRC , December 4 ,  1 9 8 7 . Subj ec t :  Pos t - Defuel ing Moni tored 
S torage Enviroprnental Evaluation Comment Responses . ( 44 10 - 87 -
L - 0179/0245P ) . 

( b )  The exposure rates given for the s e  buildings refer  to the 
general area and exclude "hot spo t s "  ( e . g . , the s tairwe l l  
and elevator shaft in the reac tor building basement) and 
locked high - radiation areas ( e . g . , s eal inj ection valve 
room and makeup and purification demineralizer room) . 

( c )  Although the l icensee ' s  goal i s  <35 , 000 mR/h , the actual 
c onditions in the reac tor building basement following the 
c ompletion o f  the current scope of the cleanup activities 
are expected to range from 1 R/h to >100 R/h based on the 
s uccess ( re s ulting from access ib i l i ty and ALARA cons idera ­
tions ) o f  tho se activities in the various areas o f  the 
reactor building basement . 
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impacts , including radiation exposure to the offsi te population from 
routine and accidental releases , occupational radiation dose , waste 
management impacts ( including transportation impacts ) ,  socioeconomic 
impa_cts , commi tment of resources , and regulatory considerations . The 
alternatives o f  additional cleanup before s torage' and no further 
cleanup following defuel ing ( the no - action alternative ) are discussed 
in Section 3 . 7 ,  although the impacts are -not quantitatively evaluated . 

Act ivities that wotild occur during decommiss i oning or refurbish­
ing of the facility are not. discussed in this  supplement . These  
activities would be the subj ect o f  a separate regulatory action by the 
NRC , as specified in the decommissioning rule and discussed in 
Section. 2 . 3 . 4 .  

3 . 1  DElAYED DECOMMISS IONING (POST- DEFUELING MONITORED STORAGE 
FOLLOWED BY PREPARATIONS FOR DECOMMI SSIONING) 

Delayed decomm i s sioning , as proposed by the l icensee , is  
described in Section 3 . 1 . 1 .  The offs i te dose evaluation is  discussed 
in Section 3 . 1 . 2 ,  the occupational dose estimates in Section 3 . 1 . 3 ,  
the waste management impacts including those from transportation in 
Section 3 . 1 . 4 ,  the socioeconomic impacts in Section 3 . 1 . 5 ,  commitment 
o f  resources in Section 3 . 1 . 6 ,  and regulatory cons iderations in 
Secti on 3 . 1 . 7 .  

3 . 1 . 1  Description o f  the Delayed Decommiss ioning Proposal 

Delayed decommissioning involves preparing the facility for stor­
age , maintaining the fac i l ity in monitored s torage , and preparing the 
fac i l ity for decommis sioning at the end of the s torage perio d .  A per­
iod o f  1 year (beginning ' in early 1990)  was assumed for the prepara­
tions for PDMS . The fac i l ity would then be p laced in PDMS in early 
1991 . The l icensee has not specified the duration o f  the storage per­
iod . However , the l icensee has  indicated that the l ikely dispos ition 
of the faci l i ty following the s torage period would be decommiss ioning 
at the time Unit 1 is decommiss ione d .  The present Unit - 1  l icense 
expires on May 18 , 2008 . NRC regulations , 10 CFR 50 . 51  ( CFR 1 9 8 8 a ) , 
allow the l icensee to amend their l icense to continue _ operation until  
2014 . Therefore , if  PDMS _begins in 1991  and the l icensee is  allowed 
to amend the ir license so that it expires in 2014 , then the duration 
of PDMS would be 23 years , the lengt}:l of time between 1991  and 2014 . 

A period following PDMS o f  1 year or less would be used to pre ­
pare the fac i li ty for decommiss ioning . No large - scale cleanup would 
occur following storage or preceding decommissioning . After the s to r ­
age period has been completed , the TMI - 2  fac i li ty would be decommis ­
s i oned along with the Unit - 1  fac i li ty ; however , the impacts assoc iated 
with decommiss ioning are not evaluated in this supplement . 
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In addition to the 2 3 -year s torage per iod proposed by the licen­
see , the NRC staff has included in its  evaluation ; s torage periods 
ranging in duration from less  than 17 years to 3 3  years . A period o f  
less than 17  years as sumes the poss ib i lity that the l icensee would 
dec ide to remove the faci lity from s torage and decomm i s sion it before 
the Uni t - 1  or Uni t - 2  operating l icense s  exp ired . A period of 5 years 
was used for the analyses in this supplement to bound the impacts 
associated with a short s torage period .  A period o f  17  years cor ­
responds to the end of the current Uni t - 1 operating l icense , May 18 , 
2008 . A period of approximately 19  years corresponds to the end of 
the Uni t - 2 l i cense , November 4 ,  2009 . A period o f  3 0  years corre ­
sponds to the length of s torage assumed in the l icensee ' s  PDMS safety 
analy s i s  report ( GPU 1 9 8 8 )  for the e stimate of occupational dos e . 
Final ly , the upper estimate for the s torage period o f  3 3  years ( unti l  
2 0 2 4 )  corresponds t o  an additional 1 0 - year extens ion to a 40 - year 
license for Unit 1 .  

The fol lowing sections addres s  the s tatus o f  TMI - 2  systems during 
PDMS , preparations required for PDMS , the surve i llance and maintenance 
activities occurring during PDMS , and the preparations for decommis ­
s i oning following the conc lus ion of PDMS . 

3 . 1 . 1 . 1  System Status During PDMS 

To maintain TMI - 2  in a s torage mode , the fac i l i ties and sys tems 
at TMI - 2  would be p laced into one of four ·clas s i fications before PDMS : 
( 1 )  operable for PDMS support , ( 2 )  operable  for s i te support , 
( 3 )  deactivated and preserved for future use , or ( 4 )  deact ivated but 
not preserved . 

Systems that would rema in operable for PDMS support include the 
venti lation systems in the reactor building and the AFHB and some 
parts of the water process ing sys tems and the fire protection system . 
Some of these  systems would be  modified to support PDMS . For example , 
fire detection sensors would be  operational throughout the plant 
except on deactivated equipment ; however , the remote monitoring capa­
b i l ity for the fire pro tec tion sys tem , currently located in the TMI - 2  
control room , may require relocation . 

Service fac i l i ties outs ide the protected area fence that are use ­
ful for s i te support would remain operable . Such fac i li ties include 
the solid waste handl ing and packaging fac i l i ty and the laundry/ 
respirator fac i l ity .  The environmental monitoring program , including 
wells  and air moni toring s tations , would be maintained . (a) Areas within 
the AFHB that are shared w i th TMI - 1  ( e . g . , the truck bay )  woul d  remain 

( a )  The environmental moni toring program a t  TMI i s  a s i te program 
and as such undergoes continuous review and modification in 
response to changing s ite and Unit - 1  and Uni t - 2 fac i l i ty condi­
tions . This process i s  expected to continue dur ing PDMS . 
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operable , al though an identifiab l e  boundary between TMI - 1  and TMI - 2  
would b e  estab l i shed and �aintained . 

Sys tems that are expected to have a future value to TMI - 2 ,  
regardle s s  o f  its  dispos it ion , would b e  deact ivated  and preserved 
( prevent ive maintenance would be app lied to protect and preserve the 
sys tem components ) .  The only sys tem ident i f ied to be preserved for 
future use fol lowing PDMS i s  the mechanical components o f  the polar 
crane . 

Sys tems and equipment that would not be needed dur ing the storage 
period and that would not be expected to have a further value to the 
fac i l i ty would be deac t ivated ;  however , no ac t ion would be taken to 
ensure the ir future availab i l i ty .  

In general , aqueous sys tems , such as the fue l trans fe r  canal , 
reac tor coolant system , · and the submerged demineral izer  sys tem ( SD S ) , 
would be draine d .  However ,  yard hose s tat ions for fire pro tection 
would be capable  of be ing returned to  s ervice for emergency us e .  Fil ­
ters and demineral i z e r  res in beds would be removed and disposed o f ,  as 
p racticab l e . Sys tems containing res idual fuel material , inc luding 
s e c t ions of the reactor coolant sys tem , would be deac t ivated and 
s e aled as necessary to contain the radioac t ive mate r ial . Noncontami ­
nated sys tems would be deac t ivated in a s imi lar manner excep t that 
s eal ing would not be required . Fuel transfer tubes would be sealed to 
maintain containment integr i ty . The ves s e l  head would remain at its  
present shie lded s torage location . The p lenum would be s tored dry in  
the deep end of  the fue l trans fer canal and shielded to reduce the 
radiation dose to the surrounding areas . · The service s tructure , 
de fue l ing p latform , and internals  index ing f ixture would remain in . 
the ir present locations on the reactor vess e l . 

3 . 1 . 1 . 2  Preparat ions for PDMS 

Be fore the s tart of the PDMS period , the fo l lowing activities  
wi l l  have occurred or b e  underway : ( 1 )  removal of greater than 
9 9  percent o f  the fue l , ( 2 )  reduc t ion o f  radiat ion leve ls  to the 
l icensee ' s  es tab l i shed. goals ( Tab le 3 . 2 ) , ( 3 )  packaging an� dispos ing 
of radioact ive was te assoc iated with decontamination ac tivi t ies , 

J(4 )  quantificat ion of  the res idual fue l , and ( 5 )  removal of  water from 
the reac tor coolant sys tems and spent fuel pools . In additfon , spe ­
c ific preparations for PDMS would include planning and engine e r ing , 
equipment/system deac t ivat ion , modificat ion and activat ion o f  PDMS 
support sys te�s . p re - PDMS fire inspec t ions , and pre - PDMS radiat ion 
surveys . The final phase o f  p reparation ac t ivi ties would inc lude 
extens ive monitoring to provide a data base  to ensure that p lant con ­
d i tions and trends are documented and we l l  unders tood ( GPU 1 9 8 7b ) . I t  
i s  ant ic ipated that the preparation phase wi ll  las t be tween 6 months 
and 1 year . 
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S everal activities  that are not cons idered a part of delayed 
decomm i s s ioning are expected to c ont inue through the p reparation phase  
and poss ibly after commencement o f  PDMS . For ins tance , during the 
ini tial s tages of PDMS , disposal of the acc i dent - generated water may 
be occurr ing . Thus , some storage locat ions for the water , inc luding 
the fue l pools  in the AFHB , may not have been drained at the . t ime the 
fac i l i ty is p laced in PDMS . In addi tion , sys tems and fac i l i ti e s  nec ­
essary to support this activity ( e . g . , the processed water s to rage 
tanks ) would not be placed in a final s torage configuration unti l  
pos s ibly after impl ementation o f  PDMS . Some decontamination o f  the 
acc ident - generated water support  sys tem dur ing the ear ly s tages of  
PDMS would b e  neces sary . Iri addit ion , the l i c ensee antic ipates that 
some radioac tive was tes that would be generated during the decontami ­
nation proces&  may need to b e  shipped and the disposal o f  the 
acc iden t - generated w:ater may need  to be comp l e ted during the early 
part o f  the PDMS per iod , as wel l  as  act ivit ies to comp le te the trans ­
fer o f  records for the fue l deb ris  that was shipped to the Department 
of Energy . The impac ts  of  p roce s s ing and di sposing o f  the acc ident ­
generated water and the impact of  the was t e  sh ipments associated with 
the current decontaminat ion process  were evaluated in the PElS and 
previous supplements ( NRC 1 9 8 1 , 1 9 8 4 , and 1 9 8 7 )  and . thus they w i l l  not 
be reevaluated in this document . 

3 . 1 . 1 . 3  Act ivi t i e s  Dur ing PDMS 

Dur ing PDMS , the reactor building and the AFHB would be l ocked ; 
however ,  per iodic entries  would be made to inspec t , mon i tor , and main­
tain the fac i l i ty .  Addi tional entries  would b e  made in response to 
emergenc ies  ( e . g . , fire ) . Entries  might also be made to  acquire add i ­
tional data and pl an the future dispo s i t i_on o f  the fac i l i ty .  

The reactor building would b e  mainta ined at atmospheric p re ssure . 
Before each entry , i t  would be vent il ated at a maximum 50 , 000 cub ic  
feet  per minute ( 1400 cub ic me ters per minute ) to  ensure that the 
bui lding atmosphere meets pers onnel prote c t i on s tandards for breathing 
and that radiation doses  would be maintained as low as reasonably 
achievabl e  ( ALARA) . The venti lated air would be discharged through 
double - s tage high - effic iency part iculate air (HEPA) fil ters , and the 
discharged air  would be moni tored . Some pass ive airflow due to  
change s  in atmospher i c  pressure ( an e s timated 10 air  exchanges per 
year in the absence o f  ventilation) is  predicted �o o ccur between 
active ventilations . Pas s ive airflow would occur through a b reather 
sys tem u t i l i z ing a s ingle - s tage HEPA fi lter . (a) Effluents would be 
moni tored by periodically performing an assay of the HEPA f i l ter . 
Pass ive airflow in the AFHB would also be expec ted through the ·s tation 

( a ) Le tter from J .  J .  Byrne , GPU Nuc lear , to W .  D .  Travers , NRC , 
February 2 ,  1 9 8 8 . S ubj e c t : PDMS Environmental Evaluat ion 
Information ( 44 1 0 - 8 8 -M- 0043 ) . 
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vent . I f  neces s ary , before ent r ie s , the AFHB atmosphere would be 
ac t ively venti lated through HEPA f i l ters . 

Inspection and monitoring in b o th bui ldings would be performed 
routinely to identi fy changes in radiat ion leve l , water intrus i on ,  or  
other off-normal condi tions ; to ver i fy containment o f  c ontam ination ; 
and to provide for e quipment surve i llanc� as required by the plant ' s  
technical  speci fications . Throughout the s torage p e r io d ,  radiological 
survey results would be co l le c ted , reviewe d ,  and evaluated for trends 
to detect  any changes in radiological cond i t i ons . 

The radio logical moni toring woul d  cons i s t  o f  air  s amp l ing , loose 
surface contaminat ion s amp l ing , and radiat ion dos e  rate surveys . In 
add i t ion , thermoluminescent dos imeters would be p laced in fixed loca ­
t ions for a period o f  t ime and then c o l l e c te d  to moni tor radiat ion 
dose rate s . I t  is  ant i c ipated that rout ine radiological surveys would 
normal ly be performed only in areas where radiat ion leve l s , contamina­
t ion l eve l s , and o ther fac tors perm i t  rout ine acces s .  The expec ted 
radiolog ical cond i tions in the reactor bui lding would allow regular 
personne l access  for inspec tion and maintenance at the 305 - foot  and 
the 347 - foot  e l evat i ons . Rout ine surveys �ould not normally be p e r ­
formed in areas of high radiation or high contamination , sealed areas , 
or o ther normally inaccess ible areas unl e s s  access  were required for 
some o ther purpose . Surveys at the boundary of such areas would be 
performed to ensure containment o f  contamina tion . 

The l icensee ' s  antic ipated ini t ial s chedule for inspection and 
monitoring act iv i t i e s  within the reac tor bui lding and AFHB i s  shown in 
Table  3 . 3 .  I t  is  expected that an initial program of  data acquis i tion 
and a s s e ssment would be nec e s s ary to ensure that p l ant cond i tions and 
trends were documented and wel l  unders tood . Dur ing this  t ime , workers 
would enter the reactor bui lding and AFHB monthly to perform radiolo ­
gical surveys and vi sual inspe c t i ons . Abnormal condit ions , although 
not expected , would be inves t i gated and corrected , and the inspec tion 
frequency adj us ted as  appropr iate . The inspection and monitor ing 
frequency would be determined by exper ience and need . The l icensee  
ant ic ipates that the inspec t i on and moni toring frequency might 
decrease after the firs t few years if  data accumulated from the 
inspec t ions and surveys indicate tha t there were no unexpected or 
adverse changes in building cond i t i ons or radiat ion leve l s  over long 
per iods o f  time . In addition , the nee d  for pre - entry ventilat ion o f  
the reac tor bui lding and the AFHB would  be evaluated based o n  the a i r  
sampl ing results . 

Ma intenance ac t ivities  would  inc lude the calibration and repair 
of ins trumentation required by the p lant ' s  technical spec ificat ions 
and the repair of vent ilation sys tems and changing of f i l t�ri, �s 
neces sary . In add i t i on ,  preventive maintenance of  mothbal led e qu i p ­
ment i s  ant ic ipate d . 
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TABLE 3 . 3 .  Antic ipated Ini t i a l  S chedule for Inspection and Moni toring 
Act ivi ties  fa) 

Monitoring/Inspe ction 

Reactor Building 

Radiological survey 
Air samp l ing 
Sur face contamination surveys 
Dose rate surveys 
Thermoluminescent dos ime ter 
p l acement 

Visual surveys 
General cond i tions 

Sump level moni toring� 

Fire detec tion 

Auxil iary and F�e l -Handl ing Bui lding 

Radiological survey 
Air . sampl ing 
Surface contamination surveys 
Dose rate surveys 
The rmo lumine scent dos i me t e r  
p lacement 

. _:Visual surveys 
General conditions 

Animal intrus ion 
Housekeep ing 

Sump leve l moni tor ing� 

Fire de tec t ion 

( a )  Source : GPU 1 9 8 7b . 

Frequency 

Monthly 

Monthly 

Cont inuous 

Cont inuous 

Monthly 

Monthly 

Continuous 

Continuous 

Worker Entry 
Required 

Ye s 

Yes 

No 

No 

Yes 

Yes 

No 

No 

( b )  The c ont inuous sump leve l moni tor ing is via an alarm func tion . 
Remo te leve l measur ing devices are no t pl anned . 
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No ac t ive program o f  building or equipment decontam inati on would 
be necessary dur ing s torage unless  radiat ion surveys indicated that 
contaminat ion had spread . In these cases , i t  migh t be nece s s ary to 
perform decontamination . In  addi tion , some decontamination might b e  
required t o  support maintenance or inspe c t i on ac t iv i t i e s . Was tes that 
were generated as a result o f  PDMS ac t ivit�es  would be routinely proc ­
e s s ed and shipped to an offs ite  disposal s i te . 

Water - proc e s s ing capab i l i t ies would be available to dispose o f  
rainwater inleakage . . groundwater inleakage , and condensat ion ( resul t ­
ing from high humidity cond i t ions") . .  The l i c ens ee indicated.  that a 
discharge of 5000 gallons ( 19 , 000 l iter s )  annual ly could be expected 
dur ing PDMS . (a) This e s t imate · !"as based on experi€m:.ce and accounted 
for the reduc t ion in decontamination and de fue l ing activities during 
PDMS . Water inleakage is  no t .  expected to occur in the reac tor bui ld­
ing , which i s  des igned to contain radionuclides �rid p revent inleakage 
under a variety o f  extreme environmental conditions . Current exper i ­
ence indicates that any inleakage would occur at the building j oint 
b e tween the service building and the air intake tunne l ,  at  the con­
s truct ion j oint in the basement o f  the AFHB , at ' the e lec trical pene ­
tration in the southwest  corner of  the control  building ( 2 8 1 - foot 
elevat ion) , and at the fire servi�e pene tration on the eas t wal l  of 
the turb ine building ( 300 - foo t elevat i on ) . The l icensee indicated 
that inleakage of groundwater and pre c i p i tation are ant ic ipated to be 
the maj or sources  of l iquids during PDMS , al though some water used for 
small  decontamina tion j obs  can also b e  expected ( GPU 1 9 8 7b ) . To the 
extent that the inleakage becomes contaminated by any res idual con­
tamination on floors or in sumps , it  would be proce s s ed before i t  was 
discharged . Decontamination s o lut ioris and inleakage would be col : 
l e c ted in the aux i l iary building sump . Periodically , liquids in the 
sump that are not directly releasable  pursuant to 10  CFR 20 , Appen ­
dix B ,  Tab le I l , ·· column 2 ( see  Appendix C to this supplement ) and the 
licensee ' s  technica� spec i f icat ion l imi t s �  would be pumped to the 
aux i l iary building sump tank and then to the miscellaneous was te 
holdup tank , or  direc tly from the sump to the miscellaneous was te 
holdup tank . When the tank was nearly ful l , the wate r  would he proc ­
essed  through the EPICOR I I  sys tem , which will  be ava i lab le during 
PDMS and is located in the chemical cleaning building . The processed 

(a)  Le tte r  (rom F .  R .  S tanderfer to the NRC , March 1 1 , 19 8 7 .  
S ubj e c t : Environmental Evaluation for TM1 � 2  Post - Defuel ing 
Moni tored S torage ( 4410 - 8 7 - 10025 ) .  

( b )  Appendix B o f  the Recovery Technical Spec i fications s tates that 
the l icensee will  maintain releases within 10 CFR 20 l imi ts 
( C FR 1 9 8 8a )  and "will  not exceed a small fract ibn of  the l imits . "  
The proposed technical spec i fication change for PDMS indicates 
that , " The concentrat i on of radioac tive mate r ial released at any 
time from the uni t  to unres tricted areas sha l l  be l imi ted to the 
concentrat ions spe c i f ied  in 10 CFR 2 0 , Appendix B ,  Tab l e  I I , 
Column 2 "  (GPU 1 9 8 8 ) .  
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wate r would be sa�p led and disposed of  in accordance with the TMI - 2  
technical spec i fications . 

The l icensee ' s  current e nvi ronmental monitoring pro gram would 
cont inue throughout the s torage per iod . The reac tor building atmos ­
phere would be cont inuous ly monito red when the vent ilation sys tem was 
running . Dur ing those  periods 1vhe n  the ventilation sys tem is no t run­
ning , any discharge through the pas s ive breather vent l ine would be 
f i l tered by a HEPA f i l ter . The HEPA f i l te r  would be per iodically 
assayed . The o ffs i te envi ronmental monitoring program would also be 
cont inued pursuant to the technical spec ifications . Groundwater moni ­
tor ing would be p e r formed quarterly ._ The licensee ' s  radiologi cal 
environmental operating plan would be ful ly operat ional , undergo con ­
t'inuous review , and be modified i f  nec e s s ary in re sponse to changing 
s i te or plant conditions that could affect  the environment .  

3 . 1 . 1 . 4 Preparations for Decomm i s s i oning 

Fol lowing PDMS , prepara tions for dec omm i s s i oning would occur . It  
i s  e s t imated that the p reparations for decomm i s s ioning would require 
no more than 1 year . The preparation efforts might  include measure ­
ments of  res idual fue l , more encompass ing general area radiat ion meas ­
urements than would be performed dur ing PDMS , measurements of  surface 
contamination , measurement of the de gradation of sys tems or components 
that i s ol ate fue l and contamination , and the cleanup of  sys tems and 
l ocat ions ( including any that exh ib i ted movement of contaminat ion or 
are in areas that might need to be acces s ib l e  during decommiss ioning) . 
No l arge - scale c leanup operations would occur dur ing thi s  period 
unless  it  was demons trated that such a need existed . At the end of 
the p reparat ion period , the decommi s s ioning proc e s s  �auld begin . The 
impacts assoc iated w i th additional cleanup ( to l eve l s  assoc iated wi th 
an undamaged reac tor fac i l i ty nearing the end o f  i t s  operat ing l i fe )  
would b e  cons idered par t o f  decommi s s ioning . The mode o f  decommi s ­
s i on ing is  not ye t spec i f ied , and the impacts  o f  decommi s s i oning are 
no t evaluated in th is  document . 

3 . 1 . 2  O ffs i te Dose Evaluation for D elayed Decomm i s s ioning 

The evaluation of radiation dos e  to the offs ite  population as a 
result o f  the delayed decommi s s i oning alternat ive includes an assess ­
ment o f  the dos e  from routine atmo s pheric  releas e s , rout ine liquid 
release s , acc i dental atmospheric re leases , and acc idental l i quid 
re leases of radioac t ive mater ial . 

3 . 1 . 2 . 1  Rout ine Atmo spher ic Re leases 

The magn i tude and impac t o f  routine atmos pheric releases  of 
radioact ive mater ial w i l l  vary , depending on the s tage o f  the del ayed 
decommiss ioning . Thes e  s tages , as des c r ibed in S e c t ion 3 . 1 . 1 ,  include . 
p r epar a t i ons for PDMS , PDMS , and p reparat ions for decommiss ioning . 
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Tabl e  3 .  4 shows the 5 0 - year dose c omrnitmentlal to the maximal ly 
exposed member  o f  the publ i c , to the total population wi thin a 50 -mile  
( SO - ki lometer )  radius o f  the  TMI � 2  s ite , and to the population outs ide 
th� 5 0 - mi l e  ( 80 -kilometer)  radius as a resul t of routine atmospheric 
releases dur ing the three s tages of delayed decomm i s s ioning . The 
50 - year dose. commitment to the maximally exposed member. o f  the pub ­
l ic resul ts  from inhalation o f  air , consump t ion o f  food p roducts , and 
external exposure as a result o f  the routine. atmospheric re leas es . 
The max imally exposed individual i s  assumed to breathe air- at the o ff­
s i te boundary locat ion o f  h ighes t . airborne c oncentration ( 0 . 34 miles 

, [ 0 . 55 -ki lome ters ] wes t )  and to c onsume food produc ts raised exc lu ­
s ively in the o f f s i t e  boundary locat ion that rec e ive s the maximuill 
ground depos i tion o f  the released radioactive mater ial . The maximally  
exposed individual i s  in  the  age group that rece ives the highe s t  

· 

dos e . The c o l l e c t ive 50 - year dos e  commitment .is also est imated for 
the populat ions l i s ted in Tab l e  3 . 4 that l ive with in the 5 0 - mile  
( SO - ki l ome te r )  radius as  a result o {  inhalation o f  air , consump tion o f  
food products , and external exposure , Table 3 . 4 a l s o  shows the dose 
attr ibutab l �  to TMI - 2  rec e iv�d by the population out s i de the 50 -mile  . 
( SO - ki l ome t e r )  radius from inhalation , exte rnal exposure ,· and consump ­
t i on o f  food p roduc ts exported from within the 5 0 - mile  (EO - ki lome ter)  
radius . The c o l l e�tive dos e  to  the population and · the dos� to the 
maximally exposed individual are calculated for the entire duration of 
the- delayed decomm i s s ioning s tages under cons iderati on .  

The 5 0 - year dos e  comm i tment to the maximally exposed member of  
the pub l ic , the c o l l e c t ive 50 - year dos e  commitment to the population 
l iving with in a 5 0 - mi le ( 80 - k i lomet e r )  radius , and the collect ive 
5 0 - ye'ar dose comm i tment to the population l iving outs ide the 5 0 - mile · 
( SO - ki lome te r )  radius are given in Table  3 . 4  for a s torage per iod o f  
2 3  years , a s  we l l  a s  for s torage periods o f  5 and 33  years . I n  addi ­
t ion , the dos e  commi tments are �s t imated for the 1 -year period of 
decommi s s i oning preparations fo llowing a 2 3 -year storage per iod and 
the 1 - year period fo llowing s torage periods o f  5 and 3 3  years . 

The bases for the dos e  calculat ions are given in Appendix E .  The 
spec i fic assump t ions that were used dur ing the calculation o f  the 
impac ts  for each o f  the s tage s dur ing delayed decommiss ioning are dis ­
cussed in the fol lowing s e c t i ons . 

Preparat ions for PDMS . ' The preparat ions for PDMS are expec ted  
to take place concurrently wi th the comple tion o f  de fue l ing and are 
no t expec ted to increase the amount of airborne contamination . Thus , 
the rout ine releases  that would be expected t o  re sult from PDMS prepa ­
rations would not be distingu i shable from releases  expected dur ing the 
final s tage o f  de fue ling or from releases current ly occurring , excep t 

( a )  The 5 0 - year do se commitment is  the total radiation rece ived from 
the ini tial exposure through the s ucceeding 50 years . 
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TABLE 3 . 4 .  50 - Year Dose Commitments from Routine Atmospheric Releases Resulting 
from Delayed Decommi s s ioni ng(a) 

Do s e  to Population Within Dose to Population 
Stages Maximally Expos ed 50-Mi le Radius of TMI -2 Out s i d e  5 0 -Mile 

o f  De layed Dur a t i o n ,  Dose Offs i t e  Individual , Popu lat i on S i z e , Dos e , Radius of TMI - 2 ,  
D e c omm i s s i on i ng :z:e ars L o c a t i on mrem mi l l i ons Eerson -rem Eer s on -rem 

PDMS Bone 0 . 0 0 1  2 . 5  0 . 0 0 0 5  0 . 0002 
P r ep a r a t i ons T o t a l  body 0 . 0 0 0 1  0 . 0 0 0 4  0 . 0 0 0 0 4  

PDMS 23 Bone 23 2 . 5  to 3 . 3  13 1 . 2  
Total body 1 . 9  7 . 8  0 . 3  

5 Bone 6 2 . 5  to 2 . 7  2 . 4  0 . 5  

w T o t a l  body 0 . 5  1 . 3  0 . 2  

1-' 33 Bone 30 2 . 5  to 3 . 7  19 1 . 3  V1 
Tot a l  body 2 . 6  1 1  0 . 4  

D e commi s s ioning 1 ,  Bone 0 . 0 1 3 . 3  0 . 0 0 5  0 . 0 003 
Prepar a t i ons fo l lowing Total body 0 . 0 0 0 4  0 . 0 0 0 5  0 . 0 0 0 0 1  

23-yr PDMS 

1 ,  Bone 0 . 02 2 .  7 0 . 0 0 6  0 . 0007 
following Tot al body 0 . 0 0 0 5  0 . 0 0 0 6  0 . 0 0 0 0 4  
5 - y r  PDMS 

1 ,  Bone 0 . 0 1  3 . 7  0 . 0 0 4  < 0 . 0 0 0 0 1  
fol lowing T o t a l  body 0 . 0003 0 . 0 0 0 6  < 0 . 0 0 0 0 0 1  
33-yr PDMS 

( a )  Does not inc lude do s e  assoc iated with decommi s s ioning . 



that the amount o f  tritium and alpha radiat ion released would be s ig ­
nificantly l e s s  because the defue l ing process  would b e  comp l e te and 
the water would have been drained ( or would be in the proce s s  of being 
drained) from the fac i l i ty .  Current releases are shown in Table 3 . 5  
for the period January 1 ,  1 9 8 7 , to September 30 , 1 9 8 8 . Airborne dis ­
charges during this period were l e s s  than 0 . 03 percent o f  the techni ­
cal spe c i fication l imits . Thes e  release rates and quantities  are 
cons is tent with results reported for previous calendar quarters . 

During PDMS . During PDMS , the reac tor bui lding atmosphe re would 
be vent ilated through doub le - s tage HEPA f i l ters before each entry , as 
noted in Sec tion 3 . 1 . 1 . 3 .  Entr ies  might occur as frequently as once a 
month . The amount o f  radioac t iv i ty released during ventilat i on is  
based  on an  e s timate of  the frac t ion of  radioac t ive material on sur ­
fac e s  in the reactor bui lding that could become suspended in the 
reactor building atmosphere . Four maj or  s ources  of potentially sus ­
pendible contamination are ident i fied , based on the information pre ­
s ented in Sections 2 . 1  and 2 . 2 :  ( 1 )  the enc losed s tairwel l/el evator 
s truc ture ; ( 2 )  the s ludge res i due on the reac tor bui lding basement 
floor (which may have a greater po tential for mob i l i ty as it dries 
during PDMS ) ; ( 3 )  the remaining surface contaminat ion on the concrete 

) 
TABLE 3 . 5 .  Ave rage Ann�al Airborne Discharges Based on Re leases 

During the Perio.d January 1 ,  1 9 8 7 , to Sep tember 30 , 
1 9 8 8 (a) 

Radionuc l ide 

Tritium 
G ro s s  alpha 
Unidentified be ta/gamma radiation 
Ces ium - 1 3 7  
Ces ium - 1 34 

Average Annual 
Ac tivity Re lea�ed,  C i  

2 5 . 0  
0 . 00000008 
0 . 000049 
0 . 000016 
0 . 0000004 

( a )  The average annual a i rborne discharge was determined by 
averaging releases from s even quarterly reports (Janu ­
ary 1 ,  1 98 7 , to September 30 , 1 9 8 8 )  and mul t iplying by 
four . Quarterly re lease informa t i on was obtained from ; 
letters from F .  R .  S tanderfer to the NRC " Semi - Annual 
Radioac t ive Effluent Re lease Repo r t , "  Augus t 2 8 , 1 9 8 7  
(4410 - 8 7 - L - 0 1 32 ) ; February 2 9 , 1 9 8 8  (4410 - 8 8 - L� 00 27 ) ; 
Augus t 2 9 , 1 9 8 8  (4410 - 8 8 - L- 0142 )  and letter from 
F .  R .  S tanderfer to the NRC , November 2 9 , 1 9 8 8 , Subj e c t : 
Quarterly Dose As s e s s ment Report Update - Third Quarter 
1 9 8 8  ( 4410 - 88 - L- 0184 ) . 
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slab walls , equipment , ove rhead s truc tures , e tc . ; and ( 4 )  the surface 
c ontaminat ion on the wal ls  and the e quipment located in the D - r ings . 

The s taff cons ervat ively as sumed that a fract i on o f  the radionu ­
c l ides abs orbed with in the s tairwel l/e levator s t ructure would m i grate 
to the surface of  the concrete b lock as the s tructure dr ied . S tudies 
indicate that ces ium migrates to some extent as c ement -based s o l ids  
dry (Arora and Dayal 1 9 8 6 ) . To cons ervatively bound this  phenomenon , 
one - e i ghth ( approximate ly 1 3  pe rcent)  o f  a l l  radioac t ive mater ial in 
the s truc ture was assumed to be avai lab le for s uspens ion . <aJ Although 
s tudie s  with s tront ium (Arora and Dayal 1 9 8 6) indicate that i t  doe s  
not migrate a s  eas i ly a s  c e s ium , it  is  conservatively assumed that 
one - e i ghth of the s trontium - 90 and all oth e r  i s o topes ass umed to have 
been di spersed through the reac tor bui lding and present in the con­
crete b lock migrate near to the surface and are avai lab l e  for suspen­
s ion in the reac tor bui lding atmosphere . 

Because the suspens ion of  radioac tive material from the dried 
s ludge in the reactor bui lding basement has not been inve s t i gated , the 
s taff has conservatively as sumed that · lOO perc ent of the radioact ive 
material  in the s ludge ( inc luding the 7 . 1  pounds ( 3 . 2  ki lograms ] of 
fue l deb r i s  as sumed to be p res ent on the basement £loor)  would be 
available  for suspens i on in the reactor building atmosphere over the 
entire l ength of the s torage p e riod al though only a frac t ion would 
become suspended at a given time . In addi t ion , one - tenth of the 
radioact ive material  in the concrete slab wal l s , equipment , and over ­
head s tructures and in the D - r i ng s truc tures and equipment is  as sumed 
to be near the surface and avai labl e  for suspens ion over the entire  
length of  the s torage period . 

A resuspens ion factor ( the ratio of a i r  con�aminati on [ �G ijm3 ]  to 
the surface c ontaminat ion ( �C ijm2 ] ) was used to e s t imate the amount of  
surface contaminat i on that may become a i rborne . Re suspens i on fac tors 
quoted by the Internat ional Atomic Energy Agency ( IAEA) in Technical  
Report  S e r ies No . 2 0  vary from 0 . 000002/me ter to  0 . 003/meter ( Cl ayton 
1 9 7 0 ) . Duns ter . ( 1 9 6 2 )  indicates that " for  controlled areas the lower 
figure o f  0 . 000002/meter is � ertainly safe for long term us e . "  
Because there w i l l  be l i ttle  or  no traffi c  in the reactor bui lding 
dur ing PDMS ( e s p e c i a l ly in the basement where mos t  of the c ontami ­
nat i on i s  located)  and no forced ventilat ion ( except before worker 
entr ies ) ,  the lower f i gure was used and c onservat ively appl ied to  the 
ent ire a i r  volume o f  the basement . 

( a )  Th is  frac ti on is  based on the conservative as s umption that the 
ac t ivity in the firs t 1/2 inch ( 1 . 3  centime te rs ) of the conc rete 
b lock becomes avai lable for re suspens ion over t ime . Becaus e much 
of the conc rete block is availab le to the atmosphere on two 
s i des , 1/2 i nch ( 1 . 3  centimeters ) on each s ide acc ounts for one ­
e i ghth of  the a c t ivi ty in the s t ruc ture . 
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For forced venti lation , doub le - s tage HEPA fi l ters will  b e  used to 
remove par t i culate radioactive mater ial . The frac tion o f  the radioac ­
t ive part iculate material that pene trates a s ingle - s tage HEPA fil te r  
i s  conservative ly as sumed to be 0 . 01 ( NRC 1 9 7 9b ) . For double - s tage 
HEPA f i l ters , this  fract ion is ass umed to decrease to 0 .  0001 . (a) In 
addi tion to the 12 forced ventil�tion releases assumed each year , the 
air  in the reac tor bui lding is expected  to pas s ive ly exchange to some 
de gree w i th the outs ide air because of changes ' in atmospheric  pre s ­
sure . As discussed in Section 3 . 1 . 1 . 3 ,  an e s t imated 10 pas s ive air 
exchange s per year would occur be tween ac t ive ventilat ions . Pas s ive 
air  exchange would occur through a s ingle - s tage HEPA f i l ter . A. pene ­
tration fac tor o f  0 . 01 was used for the s ingle - s tage HEPA filters  
dur ing pass ive air - exchange releases . 

Th� amount o f  radioac tive mater ial  calculated to be released 
annua� ly into the atmosphere dur ing PDMS is  shown in Tab l e  D . l  of  
Appendix D for  the firs t year of  releas� . Est imates o f  re leases in 
subsequent years are based on the re leases dur ing the firs t year and 
account for radioac t ive decay . 

Preparations for Decomm i s s ioning . The rout ine airborne releases  
dur ing preparat ions for  decomm i s s ioning fo l l owing PDMS are expected to 
be s imilar to those dur ing preparat ions for PDMS . The ac tivi ties  
expec ted inc lude measurements of res idual fue l , surface contamination 
leve l s , general area radiation , and degradat ion o f  sys tems or compo ­
nents that i s o l ate fue l and c ontaminat ion . In addi tion , c leanup of  
sys tems or  locations that have exhibited movement o f  contamination or 
intrus ion of water would occur . These  ac tivities are not expected Co 
result in � r e l ease o f  radioac t ive mater ial in excess  o f  the amounts 
currently re leased or amounts  released dur ing preparat ions for PDMS . 
Radioactive decay would have reduced the amount o f  radioactive mate ­
rial  in the t'ac il i ty , and some isotope s  might have decayed to neg ­
l igible amounts . In addi tion , i t  is  l ike ly that improved techni que s 

( a ) · Forced vent i lation w i l l  be through two HEPA fi l ters in series . 
Each has an in - place tes ted effic iency o f  at leas t 99 . 9 5 percent 
for remova l of  par ticulates of 0 . 3 - micron ( 0 . 0003 - m i l l ime te r )  
diame ter . Therefore , only a frac tion , 0 . 0005 , of  the particu­
lates in the bui lding atmosphe re would pas s through the firs t 
s tage and a s imilar frac t ion ( 0 . 000000 2 5  o f  the initial part icu­
late s )  would pass through the second s tage to the atmosphere . 
However , Regulatory Guide 1 . 140 (NRC 1 9 7 9b ) , wh ich gives guide ­
l ine s for operat ing nuc l e ar powe r plants , specifies  a very con­
se rvat ive pene trat ion fac tor o f  0 . 0 1 ( corresponding to 9 9 - percent 
e fficiency ) for f i l tration sys tems that te s t ,  in place , to an 
e ffic iency of  99 . 9 5 percent or more . Although Re gulatory Guide 
1 . 140 give s no addit ional credit for HEPA fi l ters in series , 
because of the extens ive conserva t i sm , the pene tration frac tion 
through each s tage of HEPA f i l ters  was as sumed to be 0 . 0 1 ,  thus 
giving an ove ra l l  penetration fac tor of 0 . 0001 . 
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and equipment would be avai lab l e  for any decontamination or c l e anup 
work that was deemed necessary , thus further reduc ing the po tential 
for airborne contaminat ion . 

To es t imate radionuc l ide releas e s  into the atmo sphere dur ing the 
period of preparations for decomm i s s ioning , i t  was assumed that some 
radionuc lide s  in the reactor buil ding would become a i rborne because of 
the activities  of workers in the bui l ding and that a fraction of the s e  
radionuc l i de s  would e s c ape into the atmosphere through the doub l e ­
s t age , HEPA- fi l tered venti l at ion sys tem . Because the reactor  coo lant 
system would be sealed dur ing this period  ( as discus sed ear l ier ) , i t  
was assumed that the source  o f  any activity s uspended in the reactor 
building would b e  radionuc l ides dispersed throughout the fac il i ty 
( found mos t ly in the reactor building basement ) , including the 
7 . 1  pounds ( 3 . 2  ki lograms ) o f  fue l assumed to remain on the reac tor 
bui lding b asement floor . I n  addi t ion , i t  was assumed that the prep a ­
rations f o r  decomm i s s ioning would b e  accomp l ished in a period o f  l e s s  
than 1 year . 

To ensure a c onservat ive approach to calculating the o ffs i te 
radiat ion dose from the period of decommiss ioning preparati ons fol ­
lowing PDMS , a i rborne e ffluents were based on the re lease rates shown 
in Tab l e  3 . 5  for part iculates ( unidenti fied beta/gamma , ces ium ,  and 
alpha) . These release  rates were reduced to account for radioac tive 
decay dur ing PDMS . The quantity of each radionucl ide as sumed to be 
ava i l ab le for suspens ion in the reac tor buil ding was �sed to determine 
the quant i ty re leased from the fac i l ity by scal ing to the a lpha or 
unidentified be ta/gamma part iculate release rate , as appropr iate . The 
calculated r� lease rates were as�umed to occur over the entire l - year 
period . The re lease  rate s calculated for atmosph e r i c  re leases during 
the l - year per iod of  preparations for decommis s ioning are shown in 
Tab l e  0 . 2 of Appendix D .  

3 . 1 . 2 . 2  Routine Liquid Releases  

The magnitude and impact of  the routine l iquid release s o f  radio ­
ac t ive material w i l l  also  vary depending on the s tage of delayed 
decommiss ioning . Table  3 . 6  shows the 5 0 - year dose commitment to the 
maximal ly exposed member of the pub l ic , to the to tal popu l ation within 
a 5 0 - m ile  ( S O - ki lome ter)  radius of the TMI - 2  s i te , and to the popula ­
tion outs i de the 50 - mi l e  ( SO - kilome t e r )  radius as a re sul t of  rout ine 
l iquid r e leases dur ing the three s tage s of delayed decomm i s s ioning . 
The maximal ly exposed individual is  the member  of the pub l ic  that 
dr inks the larges t  amount of Susquehanna Rive r wa ter , consume s the 
greatest quant i ty of fish taken from the r iver , and participates 
heav ily in r ivershore ac tivi t ies . In addi t ion , th is  individual is  
as sumed to  consume she l l fish from Ch� s apeake Bay at the maximum rate 
of she l l f i sh consump t i on for the m i d - At lan tic  region , 97 pounds per 
year or 44 kil ograms per year ( Rupp , Mi ller , and Bae s 1 9 80 ) . The co l ­
lec t ive 50 - year do se commi tment i s  c a lculated for the populat ion 
wi thin a 5 0 - m i le ( SO - kilome te r )  rad ius tha t drinks S usquehanna �ive r 

3 . 1 9 



N 0 

Stages of 
Delayed 

Decommi s s ioning 

PDMS 
Preparations 

PDMS 

Decommissioning 
Preparations 

TABLE 3 . 6 .  

Duration , 
years  

23 

5 

33  

1 ,  
following 
23 -yr PDMS 

1 ,  
following 
5-yr PDMS 

1 ,  
following 
33-yr PDMS 

Dose 
Locat ion 

Bone 
Total body 

Bone 
Total body 

Bone 
Total body 

Bone 
Total body 

Bone 
Total body 

Bone 
Total body 

5 0 - Year Dose Commi tments from Routine Liquid Re leases 
Resul ting from Delayed Decommissioning(a) 

Dose to Maximally 
Exposed Offs ite  Individual Population Wi thin 50 -Mi le Radius of TMI-2 

Susquehanna River 
Water , Fish , Chesapeake Bay Susquehanna River 

Water , Fish , 
Activities , 

mrem 

Chesapeake Bay ----�A�c�t�i�v�i�t�i�e�s ______ -----�S�h�e�l�l�f�i�s�h�-----

Dose to Population 
Outside 50-Mile 
Radius of  TMI-2 

from Chesapeake Bay 

0 .  001  
0 . 0003 

0 . 02 
0 . 02 

0 . 00 5  
0 . 004  

0 . 03 
0 . 03 

0 . 004 
0 . 0 03 

0 . 004  
0 . 003  

0 . 004  
0 . 003 

She llfish , 
mrem 

0 . 00009 
0 . 000003 

0 . 0003 
0 . 00005 

0 . 00 0 0 6  
0 . 0000 1 

0 . 0004  
0 . 00 0 0 7  

0 . 00005  
0 . 000008 

0 , 00005  
0 . 000008 

0 . 00005 
0 . 000008 

Population , 
thousands 

340  

350 to 4 6 0  

350  t o  3 7 0  

350 t o  5 1 0  

4 6 0  

370  

5 1 0  

Dos e ,  
person- rem 

0 . 02 
0 . 0003 

0 . 06 
0 . 0 07  

0 . 0 1 
0 . 00 1  

0 . 09 
0 . 0 1  

0 . 0 1 
0 . 00 1  

0 . 009  
0 . 00 1  

0 . 0 1 
0 . 0 0 1  

Population , 
millions 

Dos e ,  Shellfish , 
person- r em ____ p�e�r�s�o�n�-�r�e�m�---

2 . 5  0 . 0002 
0 . 000006 

2 . 5  to 3 . 3  0 . 00 1  
0 . 0 0 0 1  

2 . 5  t o  2 . 7  0 . 00 0 1  
0 . 0000 1 

2 . 5  to 3 . 7  0 . 002 
0 . 0003 

3 . 3  

2 . 7  

3 . 7  

0 . 0002 
0 . 00003 

0 . 0001  
0 . 00002 

0 . 0003 
0 , 00004 

0 . 0 4 
0 . 00 1  

0 . 2  
0 . 02 

0 . 03 
0 . 00 4  

0 . 3  
0 . 04 

0 . 03 
0 . 004  

0 . 02 
0 . 0 0 3  

0 . 04 
0 . 0 0 6  

( a )  Does not include dose assoc i ated with de commissioning . 



water ( the population l iving downs tream of TMI that is  assumed to 
ob tain the ir drinking water from the Sus quehanna ·River , as shown in 
Tab le 3 . 6 ) , consumes fish inhab iting the rive r , and partic ipates in 
swimming , boating , and r ivershore activities . The dos e  to the enti re 
populat ion within the 50 - mi le ( SO - k i lometer ) radius from the consump ­
tion o f  shel lfish from the Ches ap eake Bay i s  also  given . The dose 
e s t imated for the populat ion out s i de the 5 0 - m i l e  ( SO - ki lome ter)  rad ius 
is  attributed sol e ly to  the consumpt ion of Chesapeake Bay she l l fish . 

The 50 - year dos e  commi tment to  the maximally exposed member  o f  
the public , the c o l l e c t ive 50 - year dose commi tment t o  the population 
l iving within a 5 0 - m i l e  ( SO -ki lome t e r )  radius , and the collective 
50 - year dose commitment to the populat ion l iving outs ide the 50 -mile  
( SO - kilome ter )  radius are given in Table  3 . 6  for  a storage period of  
2 3  years , as wel l  as  for  s torage per iods of  5 and 3 3  years . In  addi ­
t ion , the dose commitments are e s timated for a l -year period o f  decom ­
miss ioning preparat ions fol lowing a 2 3 -year storage perio d  and a 
l - year p eriod following s torage p e r iods of  5 and 3 3  years . 

The bases for the dos e  calculations , inc luding the flow rate 
assumed for the Susquehanna Rive r , are given in Appendix E .  The 
spec i fic assump t ions that were us ed  during the calcul ation of  the 
impacts for each of the s t ages dur ing delayed decomm i s s i oning are 
dis cus sed in the following sec tions . 

Preparat ions for PDMS . The p reparations to place the TMI - 2  
fac i l ity into PDMS , which are expected to take p lace concurrently with I 
the c omp l e t ion o f  de fue l ing , are no t exp e c ted to inc rease the amount 
o f  waterborne contamination . Thus , the rout ine releases that would be 
expec ted to result from preparat ions for PDMS would not b e  dis t in ­
guishab l e  from releases  expected dur ing the f inal s tage o f  defuel ing 
or those currently occurring . ( The release of tritium i s  cons idered a 
part of  the acc ident - generated water disposal . )  Current l iquid 
releases are shown in Tab l e  3 . 7  for the perio d  J anuary l ,  19 8 7 , to 
September 3 0 , l 9 S 8 . Liquid discharges during this t ime were le ss  than 
0 . 0002 percent o f  the technica� spec ification l imits . These release 
rates and quant i ties are cons i s tent with results reported for previous 
cal endar quarters . 

During PDMS . The evaluation o f  o ffs ite doses during PDMS resul t ­
ing from the routine l i quid releases  i s  based o n  5000 gallons ( 1 9 , 000 
l iters ) of groundwater , pre c i p i tation inleakage , and small amounts of 
decontamina tion l iquids released each year . (a) The amount of radio ­
act ive material as sumed to be re leased annual ly in l iquid re lease s  
dur ing PDMS is  shown in Table 0 . 3  o f  Appendix D .  

( a ) It  i s  p o s s ible  that l i quids may be accumulated for several years 
be fore they are processed or re leased . Howeve r ,  this analys i s  
i s  b a s e d  on an annual ave rage release o f  5000 gal lons 
( 1 9 , 000 l iters ) . 
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TABLE 3 . 7 .  Average Annual Liquid D i s charges · Based on Re leases During 
the Period J anuary 1 ,  1 9 8 7 , to Sep tember 30 , 1 9 8 8 (a) 

Radionuc l ide 

Tritium 
S trontium - 9 0  and 
unidentified beta/gamma radiation 
Ces ium - 1 34 
Ces ium - 1 37 

Average Annual 
Ac tivity Re leas e d ,  Ci  

0 . 00 3 9  
0 . 000 3 6  

I 

0 . 000005 
0 . 00028 

(a)  The average annual l iquid disch�rge was de termined by ave r ­
aging releases from seven quarterly reports (January 1 ,  1 9 8 7  
t o  Sep tember 3 0 , 1 9 8 8 )  and mult iplying b y  four .

. 
Quarterly 

re lease information was obtained from ; letters from 
F .  R .  Standerfer to the NRC " Semi -Annual Radioactive 
Effluent Release Repor t , "  Augus t 2 8 , 1 9 8 7  ( 4410 - 8 7 - L- 013 2 ) ; 
February 29 , 1 9 8 8  ( 4410 - 8 8 - Lc 0027 ) ;  Augus t 2 9 , 1988 (441 0 -
8 8 - L- 0142 ) and l letter from F .  R .  S tande rfer t o  the NRC , 
November 29 , 1 9 8 8 , Subj e c t : Quarterly Dose As ses sment 
Report Update - Third Quarter 19 88  ( 4410 - 8 8 - L- 0 1 8 4 )  .. 

As indicated in Section 3 . 1 . 1 . 3 , any inleakage that becomes con­
taminated by residual contaminat ion on the floors or in sumps and is  
not direc tly releasable  pursuant to 10 CFR 20 , Appendix B ,  Table I I , 
Column 2 ( CFR l 9 8 8 a ; see  Appendix C to' thi s  suppl ement ) and the 
l icensee ' s  technical spec i fication l im i ts ( see Sec t ion. 3 . 1 . 1 . 3 ) would 
be pumped to the miscel laneous was te holdup tank and subsequently 
proc e s s ed through the EPICOR II sys tem . 

The concentration of radionuc l ides in any l iquids direc tly 
re leasable would be equal to or l e s s  than the l imits  speci fied in 
10  CFR 20 , Appendix B ,  Tab le I I , Column 2 ( CFR l 9 8 8a ) . Liquids 
re leased fol lowing proc e s s ing through the EPICOR I I  sys tem would have 
radionucl ide concentrations below the 10 CFR 20 l imits . Because the 
c ontaminated l iquids w i l l  cons i s t  of a mixture of radionuc l ides and 
the concentrations of e ach of the radionuc l ides. is currently unknown , 
the concentration l imit for the mixture is  based on the l imit  spec i ­
fied in Appendix B for the radionuc l ide in the mixture having the 
lowe s t  concentration l imits  ( according to Foo tno te 3 . a .  of Appen-
dix B ) . Al though there is  a potential that each of the dispersed 
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radion�c lides l i s te d  in Tab le 2 . 4  could be pres ent in the mixture , (� 
the isotopes that are currently identi fiab l e  and me asurab le are 
cesium - 1 34 , ces ium- 1 37 , and s trontium - 90 .  The mos t  re stric tive con­
centration l im i t  for the s e  three isotopes is 0 .  00004 J.t.Ci/mL ( insolub l e  
frac tion ) . (b) Thus , thi s  l im i t  was app l ie d  as  the concentration l im i t  
f o r  the radionucl i des in the l i quids and was adj us ted o n  a we ight  per ­
centage for all  radionucl ides that could p o tent ially be present in the 
l i quid . 

Preparations for Decomm i s s i oning . Liquid releases to the Sus que ­
hanna R iver will  also  occur dur ing the expected 1 -year preparation 
p e r iod  for decomm i s s ioning fol lowing PDMS . Al though i t  is  no t cer tain 
that preparat i ons for decomm i s s i oning will gene rate any add i t ional 
l i quids ( over the PDMS average of 5000 gal l ons [ 19 , 000 l i ters ] per 
year ) , i t  is  pos s ib le that some l i quids may be generated during the 
decontaminat ion of sys tems or locations where movement of contami ­
nation was found . Therefore , the staff as sumed maximum releases o f  
20 , 000 gal lons ( 7 6 , 000 l i ters )  f o r  the year ( four t imes as much a s  
e s t imated for a year o f  PDMS ) . Liquids that are not direc tly 
releasable pursuant to 1 0  CFR 2 0 , Appendix B ,  Tab le I I , Co lumn 2 
( CFR 1 9 88 a )  and the l i censee ' s  technical spec i f ication l imits  would b e  
proce s s e d  through the EPICOR I I  system . 

The concentration o f  radionuc l i des in any l i quids direc tly 
re leasable  would be e qual to or less  than the l im i ts spec ified in 
10  CFR 20 , Appendix B ,  Tab le I I  Column 2 ( CFR 198 8a) . Liquids 
released  fol lowing proc e s s ing through the EPICOR I I  sys tem would have 
radionucl i de concentrations be low the 10 CFR 20 l imits . The amount o f  
radioac t ive material assumed t o  be released i n  the l i quids during the 
year of decomm i s s ioning preparations was e s t imated us ing the same 
methodo logy given previous ly for routine liquid releases  dur ing PDMS . 
Radionuc l ides speci fically associated with fue l debris  ( s ee Table 2 . 4 ) 
were again not cons idered because it  is  assumed that they would be 
is olated in the reac tor coolant sys tem and connec te d  p ip ing sys tems or 
located in the reactor building basement , which i s  no t expec ted to 
rece ive any inleakage or  be the s i te of fur ther decontaminat ion . The 
amount of radioac tive mater ial assumed to be released dur ing the 
1 - year p e r iod o f  decomm i s s ioning preparations is shown in Tab le 0 . 4  of 
Appendix D .  

( a )  Radionuc l ide s spe c i f ically assoc iated with the fue l debris  ( see  
Tab l e  2 . 4 )  were . no t cons idered because i t  is  assumed that they 

_ would be i s o lated in the reactor coolant sys tem and connected 
pip ing sys tems , o r  located in the reac tor building basement , 
which i s  no t expected to receive any inleakage . 

( b )  Al though 10  CFR 20 , Appendix B ,  does give lower concentrat ion 
l imits  for the so lub le frac tion than for the insoluble frac tion , 
the latter was used in th is analys is because it  gives the mos t  
conservat ive release  ra te s . 



3 . 1 . 2 . 3  Acc idental Atmospheric Releases  

The potential for acc idents result ing in airborne releases of 
radionucl ides during delayed decommi s s i oning was evaluated . Three 
potential accidents result ing in an atmospheric release were developed 
from the l i s t  of potential acc idents given in the PElS ( NRC 1 9 S l ) : a 
fire in the s tairwell/elevator s tructure , the rupture of a HEPA fi lter 
dur ing decontamination ac tivi t ie s , and the spill of  decontaminat ion 
solution in the reac tor bui lding . (a) The po tential for thes e · accidents 
dur ing the three s tages of delayed decommiss ioning was evaluated . I f  
the potential exi s ted for a spec ific acc ident , the impac t of the acc i ­
dent was quantitatively evaluated to determine the e ffec t  on the off­
s ite populat ions . 

Table  3 . S  shows the re sults  of this  evaluation . The table  
l i s ts the 5 0 - year dose  comm i tments to  the maximally exposed member of 
the pub l i c  to the total population with in a 50 - m i l e  ( SO - kilome ter)  
radius of the TMI - 2  s ite , and to the population outs ide the 50 -m i l e  
( S O - kilome t e r )  radius a s  a result of  acc idental atmospheric releases 
during each s tage of  delayed decommis s ioning where there was a po ten­
t ial for an acc ident . The dose commi tments to the maximally exposed 
member of the pub l ic and to the population within the 50 - mile 
( SO - kilome ter)  radius resul t from external exposure , inhalat ion , 
and the consumption of  food produc ts, ,  as discussed in Section 3 . 1 . 2 . 1 .  
The dose comm i tment to the population outs ide the 50 - mile 
( S O - ki lome t e r )  radius resulted from external exposure , inhalation , and 
t,he consumpt ion of food produc ts  exported from within the 50 - mile 
( S O - kilome ter)  radius . 

Acc idents occurr ing dur ing preparations for PDMS are s imilar to 
thos e  evaluated in the PElS  and are no t evaluated further in this sup ­
p lement , as explained below in greater detail . Acc idents occurring 
dur ing PDMS were assumed to occur early in the s torage per iod . Thus , 
the dos e  comm itments shown in Table 3 . S  apply to s torage periods of  
varying lengths . Dose  commi tments for  acc i dents occurr ing during the 
period of decommiss ioning preparations , however , were e s t imated for 
the r l - year period following a 2 3 - year s torage period ,  as well  as for 
the 1 - year periods fo l lowing s torage per iods of 5 and 33 years . 

The spec ific assumpt ions used  to de termine the potential for each 
of the above - li s ted acc idents dur ing the s tages of de layed decommis ­
s ioning and the assumpt ions used  to quantify the impact from the 

( a )  Recr i t icality was not cons i dered a credible  acc ident b ecause the 
l icens ee mus t  demonstrate that recr it ical i ty is not credib l e  
befor� the s tart of  PDMS . Mos t  of  the remaining fuel  debris  
would be sealed in piping or enc losed in components located in 
the reactor building . The reduced amount· of fue l  debris  remain­
ing , its  dispersed dis tribution , and the lack o f  a moderator 
would prec lude c r it i c a l i ty dur ing the s torage period . 
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w 
N U1 

Stages 
of Delayed 

Decommis s i oning 

PDMS 

Decommi s s i oning 
Preparations 

TABLE 3 . 8 .  50 - Year Do se Commi tme�s from Acc idental Atmospheric Releases 
Dur ing De layed Decommiss ioning<a) 

Ac c ident Desc r iption 

Fire in stairwell 
( s tart of  PDMS ) 

Fire  in stairwell 

following 23-yr PDMS 

following S-yr PDMS 

following 33-yr PDMS 

HEPA filter failure 

following 23 -yr PDMS 

following S-yr PDMS 

following 33 -yr PDMS 

Dose 
Location 

Bone 
Total body 

Bone 
Total body 

Bone 
Total body 

Bone 
Total body 

Bone 
Total body 

Bone 
Total body 

Bone 
Total body 

Maximally Exposed 
Offs ite Individual , 

mrem 

13 
1 . 6  

0 . 0 7 
0 . 008 

0 . 08 
0 . 02 

0 . 06 
0 . 0 0 6  

0 . 08 
0 . 003  

0 . 2  
O . OO S  

0 . 08 
0 . 002 

S O -Mile Radius of  TMI -2 
Population Size , 

mi llions 

2 . 5  

3 . 3  

2 . 7  

3 . 7  

3 . 3  

2 . 7 

3 . 7  

Dose , 
person-rem 

0 . 8  
0 . 4  

0 . 0 09 
0 . 00 6  

0 . 0 0 7  
0 . 004  

0 . 008 
o . o o s  

0 . 009  
0 . 0008 

0 . 0 0 7  
0 . 0006  

0 . 009  
0 . 0008 

Dose to Population 
Out s i d e  SO-Mile 
Radius of TMI - 2 ,  

person-rem 

0 . 1  
0 . 0 4 

0 . 0 0 0 1  
0 . 00 0 1  

0 . 00 1  
0 . 00 0 4  

0 . 00 0 1  
<0 . 0000 1 

0 . 0 002 
0 . 00 0 0 1  

0 . 0 0 1  
0 . 00005  

0 . 00 0 1  
<0 . 000001  

( a )  Does not include dose  as·soci ated with acc idents during decommi s s ioning . 



potential acc i dental atmospher ic releases are discus s e d  in the follow ­
ing s e c t ions . 

Preparat ions for PDMS . The potent ial for acc idental releases 
during p reparat ions for PDMS is  expected to be  s imilar to or less than 
the acc ident potent ial during the latter s tages of de fue l ing , which 
was evaluated in the PElS and i s  not evaluated further in thi s  supple ­
ment . The p reparat ions to p l ace the TMI - 2  fac i l i ty into PDMS are 
s imilar to and are comb ined with the current cleanup act ivities  and 
are not exp e c ted  to increase the potential for releas ing airborne con ­
taminat ion even i f  an acc ident should occur . 

Dur ing PDMS . The fire in the s tairwell/elevator s tructure was 
identi fi ed as the only acc i dent that could occur during PDMS that 
would  r e sult in an atmospheric releas e  of radionuc lide s . Although a 
fire i s  cons i dered unl ik�ly during PDMS s ince combus t ib le materials 
and i gn i tion sources  are no t expected to be  present , the acc ident 
scenario involving a fire was evaluated us ing the following conserva ­
tive as sumpt i ons : that the acc i dent would occur early _ in the s torage 
per iod , before appreciable decay of the radionuc l i de s  occurred ; that 
20  percent o f  the s ta irwe ll/elevator s tru.cture below the 8 - foo t  
( 2 . 4 - me te r )  mark would be involved i n  the fire ; that 2 0  percent of  the 
act iv i ty in the s tairwel l/e levator s truc ture would be invo lved in the 
fire , although the c�ntaminat ion in the s truc ture is not distri�uted 
uniformly ; and that the 7 . 1  pounds ( 3 . 2  kilograms ) of fuel deb r i s  
thought to remain on the f l o o r  of  the basement after des ludging would 
also be  involved in the fire ( even though des ludging has occurred in 
the area of the s tairwe ll/e levator s truc ture and measurements taken 
b e fore desludging indicated that fuel debris is not l ocated near the 
s tairwe l l/elevator s truc ture ) .  The frac tion of ac tivi ty to be 
released into the reac tor building atmosphere during the burning of 
the contaminated material was assumed to be 0 . 0005 , based on s tudies  
by Mish ima and Schwendiman ( 19 7 3 ) . The amount released from the 
bui lding would be fur ther reduc ed because the HEPA f i l ters would 
remove at leas t 99  percent of  the radioac tive ��rt iculates . The frac ­
t ion o f  the radioac tive particulate material that would , penetrate the 
s ingle - s tage HEPA f i l ter used when the reactor building was s ecured 
but not ac t ively ven t i lated was conservative ly assumed to be 0 . 01 (NRC 
197 8 ) . The amount o f  radioac tive material calculated for release dur ­
ing th is acc ident i s  shown in Table  D . S  of  Appendix D .  

Preparat ions for Decommi s s i oning . Two of the three po tential 
acc idents identi fied above for poss ible  atmospheric releases could 
occur dur ing preparations for decommis s ioning following PDMS : a fire 
in the s tairwe l l/elevator s truc ture and a HEPA- f i l ter failure during 
decomm i s s ioning preparations . The third acc ident , the spill  of 
decontamination solution in the reactor building , was no t cons idered 
credibl e  s ince the amount of  decontamination solut ion used dur ing this  
period o f  t ime would be relat ive ly minor . 
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The analys i s  of the effect o f  a potential fire  in the stairwell/ 
elevator structure was based on assump tions s im i l ar to those  g iven in 
this sect ion for PDMS . However ,  the amount of  activity as sumed to b e  
present i s  less  becaus e o f  the 2 3 -year per iod of  radioactive decay . 
In addit i on ,  a double - s tage HEPA filter would b e  used because the 
reactor building would be  continuously vent i l ated ; thus , the frac tion 
of  radioac t ive mater ial released from the reactor building atmosphere 
was conservatively assumed to be 0 . 0001 . The amount of  radioac tive 
material assumed to be released during thi s  acc i dent is shown in 
Table  D . 6  of Appendix D .  

High - e ffic iency particulate air (HEPA)  fil ters may fail because 
of phys ical damage such as puncture , because of extr eme pressure dif ­
ferential s ,  and because o f  water damage over a long per iod of t ime . 
For this  reason , p e r iodic in - place test ing of  HEPA f il ters  is  
required ; however , for the purposes of  acc i dent analys i s , the failure 
of both s tages of a double - s tage HEPA f i l ter ( the p robab i l ity of this  
event occurr ing is  very low)  was assumed to occur . A failure of the 
HEPA filters  in one of the vent i lation trains would be discovered 
because of the increased radiation level s  recorded by the vent ilation 
s tack mon i tor ; the vent ilation would then be c losed off or diverted to 
the other vent i lation train . However ,  a 1 -hour interval between fai l ­
ure and correct ive ac tion was conservat ively assumed because of  the 
expected low radiat ion levels dur ing th is  period of t ime . A release 
rate was assumed that was s imilar to the routine release rates previ ­
ously e s t imated b�t mul tipl ied by 10 , 000 to account for the loss of  
the HEPA fil ters . The max imum amount of radioac t ive material es t i ­
mated to b e  released dur ing thi s  type o f  acc ident i s  shown in 
Table D . 7  of Appendix D .  

3 . 1 . 2 . 4  Acc i dental Liquid Re leases 

The potent ial for acc iden ts  resul t ing in l i quid releases of 
radionuc l ides during de layed decomm i s s ioning was evaluated . A s ingle 
potential acc ident re sul ting in a liquid release was developed from 
the l i s t  of  potent ial acc idents given in the PElS and supplements . 
This  acc ident involved the rup ture of a tank containing l iquid that 
had been treated at least part i ally to remove radioact ive material . 
The poten t i al for th is  acc ident dur ing the three s tages of delayed 
decommi s s ioning was evaluated as discus sed in the following sect ions . 

Preparat ions for PDMS . The potent ial  for acc i dental l iquid 
releas e s  dur ing preparat ions for PDMS is  expec ted to be s imi lar to �or 
less  than the accident potential during the latter s tages of  defue ling 
( evaluated in the PElS [ NRC 1 9 8 1 ] ) .  The preparati ons for PDMS are 
s imilar to and are comb ined with the current c leanup ac t ivi t i e s . They 
are not expec ted to increase the potential for releas ing wate rborne 
contamination even if  an acc ident should occur . 
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During PDMS . During PDMS , wate r - process ing capab i l i t ies would 
be availab l e  to dispose of  the small amount of  l iquid ( as sumed to be 
5000 gal lons [ 19 , 000 l i ters ] )  produced by inleakage , condensat ion , and 
smal l amounts of "decontamination . Liquids that are not directly . \ releasable pursuant to 10  C FR 20 , Appendix B ,  Tab le I I ,  Column 2 ( C FR 
l 9 8 8a ) , would b e  col lected in the miscel laneous was te holdup tank , 
trans ferred to the chemical cleaning building , and then processed 
through the EPICOR II  sys tem b e fore final sampl ing and discharge . 
Based on the environmental assessment prepared by the NRC s taff on the 
use o f  the EPICOR I I  sys tem at TMI - 2  (NRC l979c ) , the re are no credi ­
ble  acc idents that would resul t  ih a l i quid release during the trans ­
fer o r  proc e s s ing of  the l iquids produced dur ing PDMS . The operating 
his tory of thi s  sys tem in the intervening time has not altered this 
conclus ion . In addi tion , any leakage from the miscellaneous was te 
holdup tank in the AFHB would b.e contained in the AFHB . 

Preparat ions for Decomm i s s ioning . Al though �he licensee  has not 
made any detailed plans for the per iod of  preparat ions for decommis ­
s ioning , i t  is  assumed that during thi s  period , only small amounts of  
contaminated l iquids would be generated in  support of  the preparat ions 
for decommiss ioning . Thi s  s mall amount of  contaminated liquid along 
with the l iquid produced by inleakage ' and condensation would qe col ­
lected  in the miscel laneous was te holdup tank , trans ferred to the 
chemical c leaning bui lding , and proce s s ed through the EPICOR I I  sys tem 
b e fore final s ampl ing and discharge . Based on the environmental 
as ses sment p repared by the NRC staff on the use of the EPI COR II sys ­
tem a� TMI - 2  (NRC l 9 7 9c ) , ther� are no c redib le accidents that would 
result in a l iquid release during the trans ter or process ing of  the 
small quantity of l iquids produced ' during the decommiss ioning prepara ­
tion ac t ivities . 

3 . 1 . 3  Occupational Radiat ion Dose Evaluation for Delayed 
Decommi s s ioning 

The occupational radiat ion dos e  from plac ing the TMI - 2 fac i l i ty 
in PDMS , maintaining i t  for a period of  2 3  years , and then preparing 
the fac il i ty for decommis s ioning is e s t imated to be 86 to 2 3 0  person­
rem , as shown in Tab l e  3 . 9 .  Table 3 . 9  also presents occupational dos e  
e s t imate s  as suming 5 years of  PDMS ( 3 1 t o  9 2  person- rem) and 3 3  years 
of  PDMS ( 1 10 to 280 pers on - rem) . The s e  cioses  are in addition to the 
occupational radiation dose already rece ived and the dose required to 
complete  defue l ing . 

The e s t imates pre sented in Tab le 3 . 9  are based on a task- by- task 
analy s i s  of  the work to be done . Ranges of  values are presented for 
each task because of the uncertainties  in the spec ific me thods and 
technology used to perform tasks . A discuss ion of  the methodology 
used to e s t imate the occupat ional dos e s  is  found in Appendix H .  
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3 . 1 . 4 Waste Management Cons i derations o f  Delayed Decommiss ioning 

The quanti ty ,  radiation level , and clas s i fication o f  waste that 
would be produced as a result of del ayed decommiss ioning were evalu­
ated on the bas is  of current re gulatory requirements . Preparati ons 
for PDMS would generate addit ional c ompacted , dry radioactive waste , 
which would be e i ther Class A or Class B ,  as defined by 10 CFR 6 1  ( CFR 
1988a ; see Sec t i on 2 . 3 . 2  and Appendix F for a discus s ion o f  waste 
classi ficat ion) . The estimated rat io o f  Class A to Class B was te 
would be approximately 2 0 : 1 .  Maintenance of the reactor in PDMS could 
generate waste cons isting o f  HEPA f i lters and dispos able protective 
cloth ing . Although treatment of water and decontamination solutions 
would generate addi tional was te tha t  could be Class A ,  B ,  or C ,  the 
quantities would be rather small and i t  is expected that they would be 
s tored ons i te unt i l  a sufficient volume was generated to make a full  
shipment . 

Table 3 . 10 shows the e s t imated range o f  quant i ties of waste 
expec ted to be gene rated during preparations for PDMS , during 2 3  years 
of PDMS , and during the 1 - year period for decommiss ioning preparations 
following PDMS . Was te volume estimates for 5 years and 33 years o f  
PDMS are also provided in  Table 3 .. 1 0 .  The longer the PDMS s torage 
period , the greater the e s t imated waste volumes . 

Activities during the 1 - year period o f  decommiss ioning prepar a ­
tions between the end o f  PDMS and · the beginning o f  decommiss ioning are 
discussed in Section 3 . 1 . 1 . 4 .  Was te volumes were assumed to be equiv ­
alent to the was te generated during 1 year of PDMS . 

TABLE 3 . 9 .  Occupational Radiati on Dose Estimates for Delayed 
Decommiss  ioning(a) 

Oc cupational Dos e ,  person-rem 
Task Description 

Pre-PDMS preparation 

Maintenance of faci lity in PDMs(b} 
Radioactive waste handling 

1-year preparations for 
decommis s i oning 

Total(c) 

23-:z::ear PDMS 

2 . 0  to 20 

74  to 190  

5 . 3  to 8 , 3  

4 . 6  to 12 

86 to 230 

5-:z::e ar PDMS 

2 . 0  to 20 

20 to so 
2 . 3  to 3 . 5  

7 . 0  to 18 

3 1  to 92  

(a )  Does  not  inc lude dos e  assoc iated with d ecommi s s ioning . 

33-:z::ear PDMS 

2 . 0  to 20 

95 to 240 

5 . 9  to 9 . 1  

3 . 6  to 9 . 4  

110 to 280 

(b) Does not include the dose while making inspections and evaluations in order to 
plan post-PDMS work . 

( c )  The totals may not b e  exact because o f  rounding . 
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TABLE 3 . 10 .  Was te Volume Es timates for Delayed Decommissioningla) 

Total Waste Volume 
23-year PDMS · 5-year PDMS 33-year PDMS 

Class of Wastelb) 

Preparations for PDMS 

Class  A or B 

PDMS 

Class A dry radioac­
tive waste 

Class B or C air 
fi lters 

Class A, B, or C resi­
due from liquid 
waste treatment 

1-Year Preparation 
Prior to Decommi ssioning 

Class A dry r adioac­
tive waste 

Class  B or C air 
fi lters 

C lass A, B, or C resi­
due from liqu i d  
waste treatment 

100 to 200 

690 to 2300 

0 to 1400 

120 tq 460 

30 to 100 

0 to 63 

5 to 20 

2 . 8  to 5 . 7  

20 to 65  

0 to 41  

-3 . 4  to  13  

0 . 9  to  2 . 8  

0 to 1 .  8 

0 . 1  to 0 . 6  

100 to 200 

150 to 500 

0 to 310 

25 to 100 

30 to 100 

0 to 63 

5 to 20 

( a )  Does not inc lude waste volumes associated with decommissioning . 

2 . 8  to 5 . 7  100 to 200 

4 . 3  to 14 990 to 3300 

0 to 8 . 8  0 to 2100 

0 . 7 1 to 2 . 8  170 to 660 

0 . 9  to 2 . 8  3 0  to 100 

0 to 1. 8 0 to 63 

0 . 1  to 0 . 6  5 to 20 

(b) Waste i s  c lassified according to 10 CFR 61 (CFR 1988a ) criter i a . See discussion in Section 2 . 3 . 2 ,  

2 . 8  to 5 . 7  

2 8  to 93· 

0 to 58 

4 . 8  to 19 

0 . 9  to 2 . 8  

0 to 1 .  8 

0 . 1  to 0 . 6  



For del ay�d decommis s i oning , �he s taff as sumed that waste gener ­
ated before the year 2 00 1  would be shipp e d  t o  a currently l icensed 
s i te and that was te gene rated dur ing and after 2001 would be  shipped  
to a regional s ite . The currently l icense d  s i te was assumed to be the 
fac i l i ty operated by U . S .  Ecology near Richland , Washington . An 
unspecified s i te 2 5 0  miles  ( 400 ki lometers )  from the p lant was assumed 
for the regional di sposal s i te , as dis cus s e d  in S e c t ion 2 . 3 . 5 . The 
impact of the was te after disposal at e ither of thes e  s i te s  i s  con ­
s idered to be  outs ide the scope o f  this  supplement and i s  the subj e c t  
o f  a s eparate l icens ing ac t ion i n  connect ion with the was te dispo s al 
s ites . 

I t  i s  pos s ib l e  _that some of the was te generated could exceed 
Class C l imits , in which case it could no t.  be accep ted by a l icens ed 
burial s i te . The l i censee , however ,  has a uni que agreement with the 
U . S .  Department o f  Energy that allows such was tes to  be trans ferred to 
the DOE on a cos t - re imbursement bas i s . ( I t  i s  under thi s  agreement , 
known as the Memorandum of Unders tanding , (a) that the fue l  is  b e ing 
transferred to the DOE I daho Fal l s  s i te . )  

The environmental impact of transport ing waste generated during 
delayed decommiss ioning was e s t imated by assuming that the Class  A 
was te was packaged in 2 1 7 - cub i c - foot ( 6 . 1 - cub ic - meter)  containers with 
shie lding that was equivalent to 2 . 7  inches ( 6 . 9  centime ters ) o f  lead . 
All other was te was as sumed to be  C l ass  C and transported in 1 4 - cub i c ­
foot ( 4 . 0 - cub i c - me t e r )  casks , whi ch provide the equivalent o f  
4 . 5  inches ( 11 centime ters ) of  lead . Casks with these  dimens ions are 
currently l icensed for such use and are also  l icens ed for shipment of 
Class B was te s . Tab le 3 . 1 1 summarizes the e s t imated number o f  ship ­
ments o f  Class  A was te and unspecified ( C lass A ,  B ,  or C )  was te to the 
Richland , Washington , s ite and the regional disposal  site  for de layed 
decommiss ioning w i th 2 3  years , 5 years , o r  3 3  years of PDMS . For the 
purposes  o f  e s t imating impacts , it was as sumed that the unspec ified 
was te would all  be  Class C was te . 

The me thodo logy for the asses sment o f  shipping impacts is  
described in Appendix F .  Table 3 . 12 provide s  a summary o f  shipp ing 
impac t s  for del ayed decommiss ioning assuming PDMS periods of 23 years , 
5 years , and 3 3  year s . S hipp ing impac t es tima tes are given as  total 
populat ion dos e  and t ruck crew dose resul ting from transportat ion to 
disposal s i tes ; number of traffic accident s , inj ur i es , and fatal i t ies ; 
populat ion do se from transporta tion acc ident s ; and trans portat ion 
costs . 

( a) Memo ran dum of Un d e rs tan d i ng B e tw een t h e  U . S , Nuc l ea r  Regu l a tory 

Conun i s s i on and t h e  U . S .  Depar tmen t of En ergy Conc ern i ng the 
Remova l and Di spos i t i on of So l i d  N u c l ear Was t e s  f rom C l eanup of 
the Th ree M i l e  Is l and Un i t  2 Nu c l ear P l an t ,  March 1 5 , 198 2 . 
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TABLE 3 . 11 .  Es t imated Number of Was te Shipments for Delayed 
Decommis s ioning(a) 

Number of  Shi11ments 
PDMS Period Richland . WA Regional Dis11osal S ite 

2 3 - year PDMS 

Class A 2 to 6 2 to 6 
Unspeci fied was te(b) 1 to 6 1 to 8 

5 - year PDMS _/ 

Class A 1 to 4 - - - (c) 
Unspecified was te (b) 1 to 3 - - - (c) 

3 3 - year PDMS 

Class A 2 to 6 3 to 11  
Unspecified was te (b) 1 to 6 1 to 14 

( a) Does not include shipments during decommiss ioning . 
(b ) Unspec i fied was te was cons idered to be C lass C waste . 
( c )  A regional d,isposal s i te is  not expected to be availab le 

during de layed cleanup with a 5 - year period of PDMS . 

Transportation of thi s  was te would result in the exposure of  some 
members of the pub l i c  to a very low radiation dose . The princ ipally 
exposed group would be the truck crews ; however , others would also be 
exposed , such as those present at truck s tops , travelers on the high ­
ways , and res idents along the highways . The total transportation dose 
for delayed decommissioning with a 2 3 - year s torage period , excluding 
the dos e  from acc idents that may occur during shipments ,  is expected 
to be 0 . 5  to 2 . 4  person- rem . The truck crews would receive the great ­
e s t  portion of  thi s  dos e , 0 . 3  to 1 . 6  person - rem . 

· 

As with transportation of any materials , there i s  a poss ib i l ity 
that incidents during trans1portation may result in traffic acc idents 
with or without inj uries or fatal i t ies . The estimated number of traf­
fic acc i dents that might occur during the entire shipp ing program for 
del ayed decomm i ss ioning with a 23 - year s torage period was 0 . 02 to 0 . 1  
( the probab i l i ty of  an acc ident during the entire shipping program . is  
between approximately 2 and 10 chances in 100) , depending on the final 
was te volume . The s taff e s t imated the number of  inj uries o ccurring 
during thi s  shipping program at about 0 . 02 to 0 . 08 ( the probab i l i ty of  
an inj ury acc i dent during the ent ire shipping program is  between 
approximately 2 and 8 chance s  in 100)  and the number of fata l i t ie s  at 
about 0 . 001 to 0 . 006  ( the probab i l i ty of a fatal accident during the 
entire shipping program is  between approximately 1 and 6 chance s  in 
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TABLE 3 . 1 2 .  Summary o f  Trans p o r t a t i o n  I mpac t s  fo r De laye d De c o rnm i s  s ioni ng(a) 

Popu lation 
Dose from 

Dose Result ing from Tr anspor ation Traffi c Acc idents Tr ansportation Transportation 
PDMS to Diseosal S i t e ,  eerscn-rem N)i!nber o f  Number o f  Number o f  Acc idents , Cos ts , 

Duration Total PoJ2ulation(5! Truck Crew Ac c i d ents Injuries Fatalities J2erson-rem � mi ll ions 

23-year 0 . 5  to 2 . 4  0 . 2  to 0 . 8  . 0 .  3 to 1 . 6  0 . 02 to 0 .  1 0 . 02 to 0 . 0 8 0 . 0 0 1  to 0 . 00 6  0 . 00003  to  0 . 0002 0 . 02 5  to 0 . 1 1 

s-year 0 . 3  to 1 . 2  0 . 1  to 0 , 4  0 . 2  to 0 . 8  0 . 0 1  to 0 . 05 0 . 0 1 to 0 . 0 4 0 . 00 1  to 0 . 00 4  0 . 00003 to 0 . 00008 0 . 0 1 4  to 0 . 04 7  

33-year 0 . 5  to 2 . 6  0 . 2  to 0 . 9  0 . 3  to 1 . 7  0 . 03 to 0 . 1  0 . 02 to 0 . 0 9 0 . 00 1  to 0 . 0 07  0 . 00003  to  0 . 0002 0 . 027  to  0 . 12 

( a )  Does not include transportation impac t s  asso c i at ed with decommi s s i oning . 
( b )  Dose  to persons who live or work in the vicinity of the hi ghway , persons who travel on the highway used for shipments , and 

bystanders at truck s tops . 



1000 ) . Appendix F p rovides additional details regarding the analy s i s  
of transportat ion acc idents . 

There is  also a small p robab il ity that accidents may be severe 
enough to result in the breach of a waste container and release of 
s ome of  the waste . To de termine the risk of radiat ion expos�re from a 
damaged waste containe r , the s taff used a model that e s t imates the 
population dos e  by mul t ip lying acc ident frequenc ies ( the expected 
numbe r. of  acc ident s )  by acc ident consequences . Us ing th is me thodo l ­
ogy ,  which is  described more fully i n  Appendix F and the re ferenced . 
documents , the s taff e s t imated that a dose of  about 0 . 00003 to 
0 . 0002 person - rem would result from accidents dur ing shipment of all 
the was te gene rated dur ing delayed decommiss ioning with a 2 3 - year 
s torage period . 

· 

The transportat ion costs  are discus sed in Section 3 . 1 . 6 .  

3 . 1 . 5  Socioeconomic Impac ts of  Delayed Decommi s s ioning 

The dire c t  socioeconomic impac ts of delayed decommiss ioning were 
evaluated . The bas is  for th is evaluat ion is  inc luded in Appendix G .  
The soc ioeconomic impacts of  delayed decommi s s ioning are expected to 
be s l ight . The 1 9 8 7 - 19 8 8  work force of approx imate ly 1 1 50 would con­
t inue to be reduced , to a work force of 100 to 1 2 5  in the first  year 
of PDMS' and of 70 to 75 dur ing subsequent years . The 1 - year per iod of  
p reparations for  decomm i s s ioning would be completed with a cons ide r ­
ably smaller  s taff than currently i n  u s e  but larger than the PDMS 

· s taff . The s taffing level for this phase would depend on the amount 
of activity that would be deemed necessary to prepare the fac i l i ty for 
decommiss ioning . 

Approxima tely 70  percent of the current work force res ide s  in the 
Harr isburg - Lebanon- Carl i s le labor marke t ( Cumberland , Dauph in , 
Lebanon , and Perry Counties ) and 25  percent in Lancas ter County . In 
thes e  areas , the economic impact of  the reduced labor force might be 
mos t  no t iceable . Licensee - funded j obs in this area are expec ted to 
support approximately hal f  again the number of j obs in the suFrounding 
communit ies . Howeve r , because the reduc tion in employment at the 
beginning of PDMS amounts to 0 . 2  percent of the local basel ine 
emp loyment , the impac t should be minor . 

The annual labor cost  for the 1 9 8 8  s taffing leve l is  about 
$ 5 7 . 5  mi llion per year , which would be reduced to $ 5 . 0  mi ll ion to 
$ 6 . 3  mill ion for the firs t year and $ 3 . 5  mill ion to $ 3 . 8  mill ion per 
year dur ing the remainder of PDMS . The impact on the total income of 
the local communities  is  · expected to be about twice  the payrol l  1���1 . 
$ 1 0  mill ion to $ 1 3  mi l l ion for the fi r s t  year , about $ 7  mill ion to 
$8 mi l l ion per year thereafter . 
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3 . 1 . 6  Commitment of  Resources During Delayed Decommis s ioning 

· The princ ipal resources c ommitted in the delayed decommiss ioning 
of TMI - 2  will be money and radioac t ive burial ground space . Other 
resources ,  such as energy and ion exchange res ins , will be relatively 
minor . 

The cost  of delayed decommis s i oning has been evaluated by the NRC 
s taff us ing 1 9 8 8  dol lars . The cost  o f  delayed decommis s ioning for a 
2 3 - year period of PDMS i s  $ 9 2  mill ion to $ 100 million ,  as presented in 
Table 3 . 13 .  Table 3 . 13 also presents c o s t  e s t imates for delayed 
decommissioning assuming 5 years of PDMS ( $2 9  mil l i on to $ 3 5  million) 
and 33 years o f  PDMS ( $130 mi l lion to $ 140 million) . These es timates 
include labor costs , waste transportation charges ( Section 3 . 1 . 4 ) ,  and 
was te disposal costs . 

S taffing levels and labor costs  for the delayed decommiss ioning 
proposal are discussed in Section 3 . 1 . 5 .  Uncertainties in the labor 
cost  are due to inflation , overhead costs , and uncertainties in s taff­
ing requirements . The greates t  uncertainty in the labor cost  will be 
the s taffing required to comp lete the 1 - year period of  decommiss ioning 
preparations , as discussed in Sect ion 3 . 1 . 5 .  The s taff assumed that 
the s taffing level for the period of decommiss ioning preparations 
would be approximately twice the level necessary during PDMS ( approxi ­
mately 140 to 150 workers ) ,  resulting in a labor cost  of $ 7 . 0  million 
to $ 7 . 5  mill ion . A small additional c o s t  may result from training 
these workers before the 1 - year period of decommis sioning prepara­
t ions . However ,  this c o s t  i s  not readily quantified . 

TABLE 3 . 1 3 .  Proj ected Cost of Delayed Deconuniss ioning(a) 

Type of Cost 

Labor Costs 

Preparations for PDMS 
First year of PDMS 
Remaining years of PDMS 
1 year of preparations 
for decommis s ioning 

Waste D isposal Costs 

Pre-PDMS and PD�� waste 
Post-PDMS wastelC J 

Waste Transportation Costs 

Total(d) 

Proj ected Cost for Lengths of PDMS , 
· $ mi llion(b) 

23-year 5-year 33-year 

3 . 2  to 6 . 3  3 . 2  to 6 . 3  3 . 2  to 6 . 3  
5 . 0  to 6 . 3  5 . 0  to 6 . 3  5 . 0  to 6 . 3  

7 7  to 83 14 to 1 5  110  to 120 
7 . 0  to 7 . 5  7 . 0  to 7 . 5  7 . 0  to 7 . 5  

0 . 0 5  to 0 . 22 0 . 01  to 0 . 06 0 . 06 to 0 . 3 1 
0 . 002 to 0 . 009 0 . 002 to 0 . 009  0 . 002 to 0 . 009  

0 . 025 to 0 . 1 1 0 . 014  to 0 . 04 7  0 . 027 to 0 . 12 

92 to 100 29 to 3 5  130 t o  140 

(a)  Does not include cost of decommiss i oning . 
(b)  In 1988 dollars . 
( c )  Waste generated during the 1 -year period of decommi s sioning preparations . 
( d )  The totals may not b e  exact because of rounding . 
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The c o s t s  for both present and future low - level was te ( LLW) 
disposal are 1 9 8 8  rate s . The 1 9 8 8  disposal charge i s  approxim�tely 
$ 5 0  per cub i c  foo t ( $ 1 800 per cub i c  meter)  plus surcharge s for highe r ­
thari - normal radiation dos e  rates  or curie  content . Thes e  rates were 
raised approximately 18 percent from 1 9 8 7  to 1 9 8 8 . Future rates are 
highly uncer tain , especially disposal rates at a regional reposi tory . 
Cos t e s t imates might be too low i f  there is  s i gnificant e scalation in 
was te disposal requi rements for was te handl ing and packaging �r was te 
di sposal cos ts . 

The required LLW bur ial ground space is  e s t imated as. follows : 
9 50 to 4600 cub i c  fee t  ( 2 7  to 1 30 cub i c  meters ) for 2 3  years of s tor ­
age ; 3 1 0  to 1300  cub ic fee t  ( 8 . 8  to 3 7  cub ic me ters ) for 5 years of 
s torage ; and 1 300 to 6400 cub i c  fee t ( 3 7  to  180 cub ic meters ) for 
33 years of s torage . 

Was te d isposal cos ts  are related not only to was te volume and 
clas s i fication , about which there are uncertainties at present , but 
also to the technology used to dispose  of the was te . Current was te 
disposal technology involves shal low land bur ial . Many of  the regions 
are cons i der ing alternat ive technologies , such as disposal in concrete 
bunkers and ' o ther engine e red  s tructures .  Such alternative technolo - . 
gies  may be more cos tly . 

Was te transportation c o s t s  are also closely related . to the cost  
o f  energy and the dis tance b e tween the disposal s ite and the TMI s i te . 
Accordingly , c o s t s  for transportation of was te to a regional s i te will  
be less  than those for transporta t i on to the currently operated dis - · 
posal fac i l � ty near Richland , Washington . 

3 . 1 . 7  Regulatory Cons iderat ions of  Delayed Decommis s ioning 

There are no regulatory cons iderations that would prevent the 
l icensee from impl�ment ing long - term monitored s torage of  the fac i l i ty 
or  from plac ing the fac i l i ty i n  decomm i s s ioning at the completion of 
the s torage period . The PEl S suppl ement i s. part of the required eval ­
uation nec e s s ary before the TMI - 2  l icense can b e  amended .  In addit ion 
to preparing the supplement , which provides a review of the environ­
mental impac ts of the l i censee ' s  proposal , the NRC s taff i s  in the 
proce s s  of  reviewing the l i c ensee ' s  s afety analy s i s  report on PDMS 
(GPU 1 9 8 8 ) . 

3 . 2  DELAYED CLEANUP ( POST - D EFUELING MONITORED STORAGE FOLLOWED 
BY COMPLETION OF CLEANUP) 

Delayed cleanup , as currently env i si oned by the NRC s taff , is  
des cribed ih Sec tion 3 . 2 . 1 .  The offs �te dos e  evaluation is  discussed 
in S e c t ion 3 . 2 . 2 , the occupational dos e  e s t imates in  Section 3 . 2 . 3 ,  
the was te management impacts including those from transportation in 
Sect ion 3 . 2 . 4 ,  the soc ioeconomic impacts in Sect ion 3 . 2 . 5 ,  commi tment 
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o f  resources in Section 3 . 2 . 6 ,  an� regulatory cons iderat ions in 
Sec t ion 3 . 2 . 7 .  

3 . 2 . 1  Description o f  the Delayed . C leanup Alternat ive 

D e l ayed cleanup involves preparing the fac i l i ty for s torage , 
maintaining the fac i l i ty i n  monitored s torage , and at the end of the 
s torage period c omp l e t ing the cleanup to  the point that the dos e  rates 
in the TMI - 2  fac i l i ty are s im i l ar t o  tho s e  in an undamaged reactor 
fac i l i ty at the end of i ts operat ing l i fe . Thus , the alternative of 
delayed cleanup is  ident ical to the l icensee ' s  proposal described in 
Sect ion 3 . 1  except for thos e  act iv i t i e s  following the s torage period . 
The c leanup process  after s torage would comp le te the process  of decon­
taminating the fac i l i ty ,  removing r e s i dual fue l , and dispos ing of 
radioact ive was tes . The reac tor would e i ther be decommiss ioned or 
refurb i shed unde r a separate regulatory act i on not covered by the PElS  
o r  the supplements . 

The NRC s taff has p r imari ly evaluated the env ironmental impact o f  
delayed c leanup based o n  a s torage p e riod o f  2 3  years . However , the 
impacts resulting from s torage p e riods ranging from 5 to 3 3  years are 
also evaluated and the results are pres ented as a range s imi lar to 
that pre s ented for de layed decomm i s s i oning in S e c t ion 3 . 1 .  

3 . 2 . 1 . 1  freparat ions for PDMS and PDMS 

The s tatus of TMI - 2  sys tems during PDMS , p reparations required 
for PDMS , and the survei l lance and maintenance activities  occurring 
during PDMS are the s ame as those during de l ayed decomm i s s ioning , 
discus sed in S e c tions 3 . 1 . 1 . 1 ,  3 . 1 . 1 . 2 ,  and 3 . 1 . 1 . 3 ,  respect ive ly . 

3 . 2 . 1 . 2  Cleanup Fol l owing PDMS 

For the delayed c l e anup al te rnative , it is as sumed that fo llowing 
PDMS , the faci l i ty w i l l  be decontaminated to leve l s  expected in an 
undamaged reac tor fac i l i ty at the end o f  i t s  operat ing l ife before 
decomm i s s ioning or refurbishment begins . In  addit ion , the fol l owing 
conditions are assumed : ( 1) a ful l  4 years would be necessary for 
c l e anup and would inc lude the t ime required to assemble  a work force 
and train them regarding fac i l i ty conditions , ( 2 )  the deve lopment and 
p lanning 1S tage for the c leanup processes  would occur during the latter 
years of  the PDMS period , ( 3 )  mode s t  advances in robo tic  techno logy 
would have occurred during the intervening s torage period , ( 4 )  radia­
t i on dos e  rates would decrease during PDMS because of  radioac tive 
decay , and ( 5 )  a regional repos i to ry within 2 5 0  miles ( 400 ki lometers ) 
o f  the s i te would be avai lable to accept the was te fol lowing s torage 
periods that were longer than 10 years . 

To progress  from cond i tions at the end of defuel ing to the 
c omp l e t ion of  cleanup will  require addit ional .decontamination of  the 
reactor coolant sys tem and the reac tor building , including shipment 
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and disposal o f  the resul t ing was te . . Some addi tional work will be 
required in the AFHB , although by the t ime de fuel ing is  completed , 
radiat ion dose rates in many areas will  generally be  at the level o f  
thos e  i n  an undamaged reactor fac i l i ty at the end o f  i ts operating 
l ife , as discussed in S e ction 2 . 1 .  The NRC s taff has cons idered the 
princ ipal activities  dur ing c leanup fol l owing PDMS to include further 
decontamination of the reac tor coo lant sys tem and general cleanup c:>f 
the reac tor building , e spec ially the b as ement and the D - ring areas . A 
des cr ip t ion o f  the reac tor coolant sys tem c leanup and the decontami ­
nation o f  the reactor building follows . 

Reactor Coolant Sys tem Cleanup .  The s el e c t ion o f  methods and 
processes  for add i tional reactor coolant sys tem decontamination is  
expected to depend on the technology available , the results o f  current 
measurements and thos e  in the latter years of PDMS , and the future 
dispos i t ion of the fac i l ity .  

A discuss ion o f  pos s ib l e  me thods for the decontamination o{ the 
reac tor coolant sys tem components is found in the PElS ( NRC .1 9 8 1 )  and 
Supplement l ( NRC 1 9 8 4 ) . For the purpose o f  this evaluation , i t  i s  
assumed that the reactor coolant sys tem decontamination would involve 
some mechanical decontamination , fol l owed by a general chemical decon­
tamination . Mechanical decontamination would be pe rformed in acces ­
s ible  areas sucn as the s team generator channe l heads and pres surizer ; 
i t  could involve vacuuming and the use o f  s l ightly abras ive me thods ' 

such as  grit  blas ting . S ome use would probably be  made o f  sh ielded 
work areas ,  long - handled tool s , and power tool s , although ' robot ics 

· c ould pos s ibly be used  for spec ific  tasks . 

Chemical decontamination me thods are assumed to require p lac ing 
the head or some other cover on the reac tor ves se l ,  fill ing the reac ­
tor coolant sys tem wi th aqueous s olutions , and c irculating those s olu­
t ions for a period o f  time with c ontinuous fi ltrat{on and chem ical 
treatment to remove c ontamination . Various modifications to the reac ­
tor coolant sys tem would be made to introduce and remove solut ions . 
Valve l ineups  would be  verified  before beginning decontaminat ion . 
Pos t - decontamination radiat ion surveys would also  be performed . The 
NRC s taff has assumed that s o lutions would be processed in a modified , 
shie lded area of the AFHB and s o l idified for o ffs i te disposal . Chemi -

· cal decontamination is  discus s e d  fur ther in Chapter 6 of the PElS ( NRC 
1 9 8 1 )  and S e c t ion 2 . 1 . 3  o f  Supplement l ( NRC 1 9 84 ) . 

Although the exac t decontamination process  has no t yet been 
de fined , the NRC staff has assumed that such a procedure would reduce 
radiat ion dos e  rates from reactor coolant sys tem components to leve ls­
that are typ ical of an undamaged reac tor fac i l i ty at the end o f  i ts 
operating l i fe . Any highly radioac t ive spots left by the �echanical 
and chemical decontamination me thods would be removed by cutt ing out 
the p ipe or component to comp l e te cleanup . 
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Reac tor Bui lding Cleanup . The current general area dos e  rates on 
the 305 - foot elevation and the 347 - foot e levat ion (see  Section  2 . 1 . 1 ) 
indicate that some add i t ional decontaminat ion work would p robably be  
required  at the s e  locations . In  addi tion , the temporary shielding 
around equipment , such as the air coolers , ducts , floor hatches , lower 
section of the open s tairwe l l , and the polar crane operator s tation , 
woul d  need to be  removed and add i tional decontamination and/or e quip -

' ment removal performe d . Electrical c ables  and trays , p ip ing supports , 
and overhead s tructure s  are also expected to require decontamination 
or removal . 

The mos t  difficult area in the reactor building to decontaminate 
woul d  be the basement and the D - r ing areas . Cleanup of the basement 
is expected to require the removal of the concre te - block s ta irwel l/ 
elevator s t ructure . This  s tructure is  reinforced with metal and would 
require aggress ive methods to  dismantle . I t  i s  expected that a comb i ­
nation of  techn i ques , inc luding robotic app lication of  high - p ressure 
water , wate r - air , or wate r - abras ive mixtures , might be  used to dis ­
mantle sect ions o f  the s tructure . A plasma arc torch might also b e  
adapted for robotic app l ication . I f  robotics were not avai labl e  to 
accomp l i sh all  demo l it ion  tasks , those  tasks would be left  unti l  mos t  
of the contaminated mate r i al was removed ,  and shielding would be  
p laced so  that workers  could perform the tasks with long-handled  
tools . The handling and removal of  the was te resulting from demol i ­
t ion would require cons iderable  worker time i n  the building . Workers 
would also  be required to raise , lower , maintain , and modify the 
robots . Some spread o f  airborne contamination might result from 
demol ition of  the s t airwe l l ; additional bui lding c leanup following 
dismantlement of  the s t airwel l  would probably be  required .  

The basement s t i l l  contains debris  such as tool boxes and con­
struct ion materials that would require removal . Removal of  this 
debris , as wel l  as removal o f  insulation , e quipment , and electrical 
boxes in the basement , could be  performed robotically . Although 
packaging the waste and attaching the hoisting equipment us ing the 
robots may be s l ow ,  thes e  methods would probably be used for mos t  of  
the more h i ghly contaminated mater ial in conj unction with convent ional 
dose  reduct ion methods s uch as the use of long -handle d  tool s  and 
shield walls . Some manual handl ing dur ing packaging operations on the 
upper  e l evations would b e  required . New acc e s s  hatches could be  cut 
through the floor on  the 3 05 - foot e levation . Once radia tion dose  
rates were sufficiently low to  permit entry into the basement , addi ­
t ional radiation surveys would be performed and the remaLnLng sources  
of contaminat ion , whi ch might be inacce s s ible  us ing the robots , could 
be removed us ing manual methods . 

Decontamination o f  the D - ring areas would also b e  necessary . As 
discussed in Sec tion 2 . 1 . 1 ,  the act ivity in the D - rings appears to be 
in the form of salt and/or mineral depos its , highly contaminated coat­
ings , and corros ion produc ts bound to the equipment surfaces .  In  

\ 
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order to decontaminate the equipment surfaces , the rema�n�ng insula ­
tion would be  removed and packaged a s  radioactive waste . The exposed 
surfaces o f  the reactor coolant system p ieces and components could be 
cleaned by high pressure water flushing . More aggress ive techniques 
might also b e  required ,  including ultra -high - pressure water flush or 
abras ive b las t ing o f  components and scabbl ing of concrete surfaces . 
I t  is  also quite l ikely that removal of some of the reactor coolant 
system components and/or assoc i�ted p iping would be necessary to com -
pletely clean the D - r ing areas , 

· 

3 . 2 . 2  Offsite  Dos e  Evaluation for Delayed Cleanup 

The evaluation o f  radiation - dose  to the offs ite population as a 
result o f  the delayed cleanup alternative includes an assessment of 
the dos e  from . routine atmospheric releases , routine liquid releases , 
accidental atmospher i c  releases , and accidental l iquid releases o f  
radioactive material . 

3 . 2 . 2 . 1  Rout ine Atmospheric Rele�ses 

The magnitude and impact o f  routine atmospheric releases of 
radioactive material wil l  vary depending on the s tage o f  the c leanup . 
Thes e  s tages , as  des cribed - in Sec tion 3 : 2 . 1 ,  include p'reparations for 
PDMS , PDMS , and cleanup following PDMS . Table 3 . 14 shows the 5 0 - year 
dose  comm i tments to the maximally exposed member of the pub l ic , to the 
total population within a 50 -mile ( 8 0 -kilometer)  radius of the TMI - 2  
s ite , and to the population outs ide the 50 -mile ( 8 0 - ki lometer) radius 
as a resul t of routine atmospheric releases during the three  s tages of 
delayed cleanup . The dose  c ommitments to the maximally ' exposed member 
of the pub l i c  and to the population within the 50 - mile ( 8 0 - kilometer)  
radius resul t from external exposure , inhalation , and the c'onsumpt ion 
of food produc ts , as discussed in Section 3 . 1 � 2 . 1 .  The dose  comm i t ­
ment to the populat ion out s i de the 50 - mile ( 80 - kilometer)  radius 
resul ts  from external exposure , . .  inhalation , and the consumption o f  
food produc t s  exported from within the 50 - mile ( 8 0 - ki lometer) radius . 

The 50 -year dos e  .comm itments shown in Table 3 . 14 were e s t imated 
for a s torage period of 23 years , as well as for storage periods of 5 
and 33  years . In addition , the dose  commitments were also e s t imated 
for a 4 - year period of cleanup following a 2 3 - year s torage period and 
4 - year periods fol lowing s to rage periods o f  5 and 33 years . 

The spe c i f ic assumptions that were used during the calculation o f  
the impacts  for e ach of the s tages during delayed cleanup are 
discuss ed in the fol lowing s e c t ions . 

Preparations for PDMS . As explained in Section 3 . 1 . 2 . 1 ,  the 
preparat ions to plac e  the TMI - 2  faci li ty into PDMS are expected to 
take place c oncurrent with the completion of defuel ing . Thes e  
activi t ie s  are not expected to increase the amount o f  airborne contam­
ination . Thus , the routine releases that would be expected to result 
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TABLE 3 . 14 .  5 0 - Year Dose Commi tments from Routine Atmospheric Releases Resul t ing 
from Delayed Cleanup� 

Dose to Population Within 
Maximally Exposed SO-Mile Radius of TMI -2 

Stages of 
Delayed Cleanup 

Duration , 
years 

Dose Offs ite Individual , Population S i z e ,  Dos e ,  

PDMS 
Preparations 

PDMS 

C leanup 

23 

5 

3 3  

4 ' 
following 
23-yr PDMS 

4 ' 
following 
5-yr PDMS 

4 ' 
following 
3 3-yr PDMS 

Loc at ion 

Bone 
Tot a l  body 

Bone 
Tot a l  body 

Bone 
Total body 

Bone 
Total body 

Bone 
Total body 

Bone 
Total body 

Bone 
Total body 

mrem 

0 . 00 1  
0 . 00 0 1  

2 3  
1 . 9  

6 
0 . 5  

30 
2 . 6  

1 . 2 
0 . 03 

2 . 1  
0 . 0 5  

1 . 0  
0 . 0 3 

, .  ( a ) Does not inc lude dose assoc iated with decommi s s i oning or refurbi shmen t .  

millions Eerson-rem 

2 . 5  0 . 0005 
0 . 0004 

2 . 5  to 3 . 3  1 3  
7 . 8  

2 . 5  to 2 .  7 2 . 4  
1 . 3  

2 .  5 to• 3 .  7 19  
11  

3 . 3  0 . 8 
0 . 0 7 

2 . 7  0 . 9  
0 . 08 

3 . 7  0 . 9  
0 . 0 8 

Dose to Popu lation 
Outside 50 -Mi le 
Radius of TMI -2 , 

E;erson-rem 

0 . 0002 
0 . 00004  

1 . 2  
0 . 3  

0 . 5  
0 . 2  

1 . 3  
0 . 4  

0 . 0 2  
0 . 0 0 1  

0 . 06 
0 . 00 4  

<0 . 0 0 1  
<0 . 000 1 
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from· preparations to plac e  the faci l i ty in PDMS would not be  distin­
guishable  from releases expecte d  during the final s tage of  defuel ing 
or from releases currently occurring , except as discussed in 
Section 3 . 1 .  2 . 1 .  

During PDMS . Routine atmospheric releases of  radionucl ides 
during PDMS are expected to be  the same as those  described in Sec ­
t ion 3 . 1 . 2 . 1  for PDMS during delayed decommiss ioning . 

Cleanup Following PDMS . The routine airborne releases  during 
cleanup following PDMS are expected  to be s imilar to thos e  occurring 
dur ing the defuel ing period . However , aggress ive decontamination 
e fforts that might occur during certain cleanup activities  could 
result in an increased release of radioact ive material . Aggres s ive 
decontamin'ation includes mechanical decontamination operations such as 
those  that would l ikely occur in the basement during the decontam i ­
nat ion o r  removal of  the concre te - block stairwell/e l evator s tructure . 
Thes e  oper.ations might increase the amount o f  activity in the reactor 
building atmosphere , thus increas ing the amount of  activity re leased 
from the fac i l i ty .  However ,  2 3  years o f  radioact ive decay would have 
reduced  the amount of radioact ive mater ial in the fac i l ity and some 
isotopes would have decayed to negligible amounts . In addition , 
improved techniques and equipment would l ikely be  available  for 
decontamination work to further reduce the potential for airborne 
contamination . 

To e s t imate radionucl ide releases  into the atmosphere during the 
cleanup p eriod following PDMS , the s taff .assumed that some cif  the 
radionucl ides in the reactor building would  become airborne during 
decontamination processes  and a fraction of these  radionucl ides would 
escape into the atmosphere through the double - s tage , HEPA- filtered 
venti lation system . To ensure a conservative approach to calculating 
the o ff s i t e  radiation dose  from the cleanup period following PDMS , 
airborpe e ffluents were based on a release rate two orders of  magni ­
tude ( 100 t ime s )  larger than the average annual release rates during 
the present cleanup e ffort shown in Tab l e  3 . 5  for particulates (uni ­
dent ified b eta/gamma , ces ium , and alpha ) . These  release rates were 
as sumed for the period of  t ime that the aggress ive decontamination . 
operations were occurring . I t  is conservatively assumed that these  
operations occur over a cumulat ive period  of  1 -year duration . During 
the remaining t ime , airborne effluent releases are assumed to be of  
the same magnitude as  the rates shown in  Tab l e  3 . 5  which are compa­
rable  to the present rate o f  re lease . However ,  both release rates 
would be reduced to account for 23 years of radioactive decay . The 
quantity o f  each radionucl i de assumed to be available  for suspens ion 
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in the reactor bui lding(a) was used to det e rmine the quantity releas ed 
from the fac i l i ty by scal ing to the app ropr i ate particulate release 
rate . The annual release rates calculated for atmosphe ric releases 
during cleanup fo llowing a 2 3 - year PDMS are shown in Table D . 8  of 
Appendix D .  

3 . 2 . 2 . 2 .  Routine Liquid Re leases 

The magni tude and impac t of rout ine l iquid releases of radio ­
active material wil l  also vary depending on the s tage of delayed 
cleanup . Tab le 3 . 1 5 shows the 50 - year dose commi tment to the max i ­
mally exposed member o f  the pub l ic , t o  the total population within a 
50 - mile  ( 80 - kilome ter)  radius o f  the TMI - 2  s i te ,  and to the populat ion 
outs ide the 50 - mile  ( 80 - kilome ter ) radius as a resul t o f  routine 
liquid releases during the three s tages o f  delayed cleanup . The dos e  
pathways t o  the maximal ly exposed indivi dual and t o  the o ffs ite  popu­
lations include the drinking of Susquehanna River wate r , consumpt ion · 
o f  fish inhab i t ing the river , partic ipation in r ivershore activi t i e s , 
and consumpt ion of shel l f ish from the Chesapeake Bay , as des c r ibed in 
Sec tion 3 . 1 . 2 . 2 .  The dose to the population outs ide the 5 0 - m i l e  
( 80 -· ki lome ter)  radius i s  attributed s o l e ly to the c onsumpt ion of 
Che sapeake Bay she l lfish . 

The 50 - year dose commi tments are also  e s timated for s torage 
per iods of 5 and 3 3  years , as shown in Tab le 3 . 15 .  In addition , the 
dos e  commi tments were e s t imated for a 4 - year c leanup per iod following 
a 2 3 - year s t orage period and 4 - year cleanup periods fol lowing s torage 
periods of 5 and 3 3  years . 

The spec i fic assumptions that we re used during the calculation o f  
the impacts for each of the s tages dur ing delayed cleanup are dis ­
cus sed in the fo l lowing sec tions . 

Preparations for PDMS .\ As explained in Section 3 . 1 . 2 . 2 ,  the 
preparations to p lace the TMI - 2  fac i l i ty into PDMS are expected to 
take place concurrent ly with the c omp l e ti on of defuel ing . The se prep ­
arat ions are no t expec ted to inc rease the amount of  wate rborne con­
tamination . Thus , the routine releases that would be expected to 
result from preparat ions to place the fac i l i ty in PDMS would no t be 
distinguishab le from releases expected dur ing the final s tage of 

( a ) Quant ities  available for resuspens ion include 10 percent of the 
activat ion produc ts , 10 percent of the fue l debris  dis tributed 
throughout the p iping of the reac tor coo lant sys tem during decon­
tamination of the reactor coolant sys tem , and 100 percent of the 
radionuc l ides dispersed throughout the fac i l i ty ( and mos tly found 
in the reactor building basement and D - ring areas ) , inc luding the 
7 . 1  pounds ( 3 . 2  kilograms ) of fue l assumed to rema in on the 
reactor bui lding basement floo r . 
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TABLE 3 . 15 .  5 0 - Year Dose Coriuni tments from Routine Liquid Re leases  
Resul ting from De layed Cleanup (a) 

Dose to Maximally 
Ex:eosed Offs i t e  Individual Po:eulation Within 50-Mi le Radius of TMI -2 Dose to Population 

Susquehanna River Outside 50-Mile 
Susquehanna River Water , F i sh ,  Ches apeake Bay Radius of  TMI-2 

Stages of Water , F i sh , Ches apeake Bay Act ivi ties  Shellfish from Chesapeake B ay 
Delayed Dur at i on ,  Dose Activi t i es , Shellfish ,  Population , Dos e ,  Population , Dos e ,  Shellfish , 

Decommi s s ion ins ye ars Loc ation mrem mrem thousands Ee rson- r em mi l l ions :ee rson-rem :eerson - r em 

PDMS 1 Bone 0 . 00 1  0 . 00009 340  0 . 02 2 . 5  0 . 0002 0 . 04 
Preparations Total body 0 . 0003 0 . 000003 0 . 0003 0 . 000006  0 . 00 1  

PDMS 23 Bone 0 . 02 0 . 0003  350 to  460  0 . 06 2 . 5  to 3 . 3  0 . 00 1  0 . 2  
Total body 0 . 02 0 . 00005 0 . 0 0 7  0 . 0002 0 . 02 

5 Bone 0 . 005  0 . 00009  350 to 370  0 . 02 2 . 5  to 2 . 7  0 . 0002 0 . 0 4 
....., Total body 0 . 004  0 . 0 0 0 0 1  0 . 00 1  0 . 00002 0 . 00 4  

.I:- 33 Bone 0 . 03 0 . 0004  3 50 to 510  0 . 09 2 . 5  to 3 . 7  0 . 00 2  0 . 3  .I:-
Total body 0 . 03  0 . 0 0007  0 . 0 1  0 . 00 0 3  0 . 0 4 

Cleanup 4 . Bone 0 . 2  0 . 0 0 6  4 60 1 . 3  3 . 3  0 . 03 3 . 7  
following Total body 0 . 1  0 . 0004 0 . 0 7 0 . 002 - 0 . 2  
23 -yr PDMS 

4 . Bone 0 . 2  0 . 006  370  1 . 1  2 . 7  0 . 02 2 . 9  
following Total body 0 . 1  0 . 0004  0 . 06 0 . 00 1  0 . 2  
5-yr PDMS 

4 , Bone 0 . 2  0 . 006  510  1 . 4  3 . 7  0 . 04 5 . 2  
following Total body 0 . 1  0 . 0004  0 . 08 0 . 003  0 . 3  
3 3 -yr PDMS 

Ca ) Does not inc lude dose as�oci ated with decommi s s i oning or re furbi shment . 



defue l ing or from releas es currently occurr ing , except as discussed in 
S e c tion 3 . 1 . 2 . 2 .  

Dur ing PDM� . Rout ine l iquid releases of  r adionucl i de s  during 
PDMS a re expec ted to be the same as those des c r ibed in S e c -
t.ion 3 .  1 .  2 .  2 .  The me thodology used to calculate the l i quid releas e 
rates i s  i dentical to that given in Section 3 . 1 . 2 . 2 .  The annual 
l iquid re lease rate s calculated for PDMS are the same as thos e  shown 
in Table  0 . 3  of Appendix D .  

C leanup Fo llowing PDMS . Liquid releases to the Susquehanna R ive r 
will  also occur dur ing the 4 - year per iod expec ted  for the c leanup fol ­
l owing PDMS . The l iquids wi l l  b e  composed large ly o f  water  used for 
decontamination :  from the flush ing and decontamination o f  the reactor 
coolant sys tem and the reactor coo lant drain t ank , and from the 
removal of contaminat ion from o the r areas of the fac i lity . Liquids 
that are no t direc tly releasab l e  pursuant to 10 CFR 20 , Appendix B ,  
Tab le I I , Column 2 ( CFR 19 8 8 a ) , and the l icensee ' s  technical  spec i ­
ficat ions would be  proces sed through the EPICOR I I  system .· Maximum 
releases of 2 5 0 , 000 gallons ( 9 50 , 000 l i t e r s )  per  year were assumed , 
bas ed on information given in the PEl S . The concentration of radio ­
nuc l ide s in any l iquids directly releasab l e  would b e  equal to or les s 
than the l imits  spe c i fied  in 1 0  C FR 2 0 ,  Appendix B ,  Table  I I , Column 2 
( CFR 1 9 8 8 a ) . Liquids released fol lowing proces s ing through the 
EPI COR II  sys tem would have radionuclide concentrations below the 
10 CFR 20 l imits . The amount of rad ioac t ive mater i al assumed to be 
released as liquid during cleanup fol lowing PDMS was e s t ima ted us ing 
the s ame me thodology g iven for routine l iquid releases during PDMS . 
Radionuc l ides associ ated with both dispersed i sotop e s  and fuel deb r i s  
were cons idered ( see  Tab le 2 . 4 ) . The decay of  radionucl ides dur ing 
PDMS was accounted for in the calculations . The amount of radioac t ive 
material calculated to be released annually in l i quid releases during 
cleanup fo llowing PDMS is  shown in Table 0 . 9 of App endix D .  

3 . 2 . 2 . 3  Acc idental Atmospher i c  Re leas e s  

The potential for each of  the three acc i dents l i s ted  i n  Sec ­
t ion 3 . 1 . 2 . 3  to result  in an a irborne rele�se of  radionuc l i des was 
evaluated for each s tage of the de layed cle anup alternative . I f  the 
potential exis ted for a spec ific acc ident , the impact of the accident 
on the offs i te populat ions was evaluated quant itative ly .  

Tab l e  3 . 1 6 shows the results of this evaluation .  The table  
l i s ts the 5 0 - year dose commitments to  the maximally exposed member of  
the publ i c , to  the total  population w i thin a 5 0 - mile  ( 8 0 - ki lome te r )  
radius of  the TMI - 2 s i te ,  and t o  the p opulat ion out s i de the 5 0 - mile  
( SO - kilome te r )  radius as  a result  of accidental atmospher i c  re lease s  
dur ing each s tage of the de layed c leanup whe re the re was a potent ial 
for an accident . The dose commitments to the maximal ly exposed member 
o f  the public  and to the population w i thin the 5 0 - mile  ( SO - k i lome t e r )  
radius re sul t from exte rnal exposure , inhalation , and the consump t ion 
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TABLE 3 . 1 6 .  5 0 - Year Dose Commi tments from Accidental Atmospheric Re leases 
During De layed Cleanupla) 

Dose to Population Within Dos e to Popula t i on 
Maximally Exposed 50 -Mi le Radius o f  TMI-2 Out s i d e  5 0 -M i l e  

Stages o f  Dos e  Offs i te �ndividual , Population S i z e , Dos e ,  Rad ius o f  TMI - 2 , 
D e l a:z:ed CleanuE A c c i d en t  D e s c r iEtion Loc a t i on mrem m i l l i ons · Eerson-rem Eerson- rem 

PDMS F i r e  in s t a i rwell Bone 1 3  2 . 5  0 . 8  0 . 1  
( s t a r t  of PDMS ) Total body L 6  0 . 4  0 . 0 4 

Cle anup F i r e  in stai rwe l l  

following 2 3 -yr PDMS Bone 0 . 0 7 3 . 3  0 , 00 9  0 . 0 0 0 1  
Total body 0 . 00 8  0 . 00 6  0 . 00 0 1  

following 5-yr PDMS Bone 0 . 0 8 2 . 7  0 . 00 7  0 . 00 1  
Total body 0 . 0 2 0 , 00 4  0 . 0 0 0 4  

following 3 3 -yr PDMS Bone 0 . 06 3 . 7  0 . 0 0 8  0 . 00 0 1  
Total body 0 . 00 6  0 . 00 5  < 0 . 0 0 0 0 1  

....., HEPA f i lter f a i lu r e  

� (7, following 23-yr PDMS Bone 89 � . 3  9 . 7  0 . 3  
Total body - 9 . 7  6 . 9  0 . 1  

following 5-yr PDMS Bone 1 4 0  2 . 7  7 .  7 1 .  4 .  
Total body 1 5  4 . 8  0 . 5  

following 3 3 -yr PDMS Bone 7 0  3 . 7  8 . 3  0 . 1  
Tot a l  body 8 . 1  6 . 0  <0 . 0 1 

De contamination l i quid 
s p i l l  

fol lowing 2 3 - y r  PDMS Bone 0 . 2  3 .  3 0 . 0 8 0 . 0 0 1  
Total body 0 . 0 0 6  0 . 0 0 4  <0 , 0 0 0 0 1  

fo l lowing 5 - y r  PDMS Bone 0 .  4 2 . 7  0 , 0 4 0 . 0 0 2  
Total body 0 . 0 08 0 . 0 0 2  0 . 0 0 0 1  

fol lowing 3 3 -y r  PDMS Bone 0 . 2  3 . 7  0 . 0 9  <0 . 0 0 0 1  
Total body 0 . 0 0 5  0 . 0 0 5  <0 . 0 0 0 0 1 

( a )  Does not inc lude dose associ ated w i th a c c i dents during decomm i s s i oning or r e furbi shment . .  



o f  food products , as di scussed in S e c tion 3 . 1 . 2 . 1 .  The dos e  commi t ­
ment t o  the population outs ide the SO - mi le  ( 80 - kilome ter)  radius 
results from external exposure , i nhalation , and . the c onswript ion o f  
food produc ts exported fro� within the 5 0 -mile  ( 80 - kilometer)  radius . 

Acc idents occur r ing during p reparations for PDMS are s imilar to  
thos e  evaluated in the PElS  and are  not evaluated further in  this sup ­
plement . Acc idents occurri ng dur ing PDMS were conservat ively as sumed 
to o ccur early in the s torage period . Thus , the dos e  c ommi tments 
shown in Table 3 . 16 app ly to s torage peri ods of varying lengths . Dose 
commi tments e s t imated for acc i dents during c l eanup follow ing PDMS , 
however , were e s t imated for the 4 - year period fo llowing a 2 3 - year 
s torage per iod , as wel l  as for the 4 - year p e r iod fol lowing s torage 
periods of 5 and 33 years . 

The spec i fic as sump tions used to determine the potential for e ach 
of the acc idents l i s ted  in S e c t ion 3 . 1 . 2 . 3  during the stages of 
de layed c leanup and the assumpt i ons used to quant i fy the impact from 
the potent ial acc idental atmospheric  releases are discus s ed in the 
following s e c tions . 

Preparat ions for PDMS . The potent ial for acc idental atmospher i c  
r e leases during preparations for PDMS i s  expec ted to  be s imi lar t o  o r  
less  than the acc ident potential  during the latter s tage s of defue l ­
ing , wh ich was evaluated i n  the PEl S . The pr�parat ions t o  place TMI - 2  
into PDMS are s im ilar t o  and are comb ined w i th the current cleanup 
activi t i e s . They are not expec ted to increase the potential for 
re leas ing airborne c ontam inat ion even if  an accident should occur . 

Dur ing PDMS . The po tent ial for acc idental atmospher i c  releases  
was evaluate d  for  PDMS as discussed in  Section 3 . 1 . 2 . 3  for  PDMS dur ing 
delayed decommiss i oning . The same potential and the s ame impacts 
exis t for acc i dental atmospheric  re leases dur ing PDMS in de layed 
c leanup . The fire in the s tairwe ll/elevator struc ture was ident ified  
as the only accident that could occur dur ing PDMS that would credibly 
result in an atmospheric  re lease o f  radionuc l i des . 

Cleanup Fo llowing PDMS . All three o f  the potential acc idents 
resulting in atmospher i c  releases that are ident i fied and lis ted in 
Sect ion 3 . 1 . 2 . 3  c ould result in atmosphe ric releases dur ing cleanup 
following PDMS . The analys is of the potent ial impac t from a fire in 
the sta irwel l/elevator s tructure was based on the s ame as sump tions as 
thos e  g iven in S e c t i on 3 . 1 . 2 . 3  for preparations for decommi s s i oning in 
the l icensee ' s  propo sal for delayed decomm i s s ioning : 

As exp lained in Sect ion 3 . 1 . 2 . 3 ,  HEPA filters may fa il  because of 
physical damage s uch as punc ture , because of extreme pres sure diffe r ­
ent ial s , and because of water damage over a long period of time . For 
th is reas on , periodic  in- place testing is  required ; however , for the 
purposes  of acc ident analys is , the failure of both s tages of a doub le ­
stage HEPA f i l te r  ( a  ve ry l ow probab i l ity )  was assumed to occur at the 
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mos t  c r i t ical time during the cleanup process , when the large s t  amount 
of airborne contamina tion would be present in the reactor bui lding . 
Thi s  was assumed to b e  dur ing demo l i t ion of the s tairwe l l/elevator 
s tructure . Although it is  expec ted that precautions would be taken to 
minimize a i rborne contamination , a fraction of the radionucl ide inven ­
tory ( 0 . 01 percen t )  was assumed for this analys i s  to become uniformly 
dispersed in the reac tor building air . A fai lure of  the HEPA f i l ters 
in one of the ven t i l at ion trains woul d b e  discovered because of  the 
increased radiation l eve l s  recorded by the venti l ation stack monitor 
and the venti lat ion would  be c losed off or diverted to the other 
vent ilat ion train . However , as suming a maximum vent i l at ion rate of 
2 5 , 000 cub i c  fee t  per minute. ( 71 0  cub i c  meters per minute ) and a 
1 0 - m inute interval between fa i lure and corre c t ive act ion , an e s t imated 
2 50 , 000  cub ic feet ( 7 100  cub ic meters ) of  ai r would have been vent i ­
lated with a fraction ( 0 . 1 2 5 )  of the airborne ac tivity that would be 
suspended in the reactor buil ding . The maximum amount of  radioactive 
material  calculated to b e  released during this  type of acc ident is  
shown in Table D . lO o f  Appendix D .  

The consequences of  an atmospheric release from an accidental 
spi l l  of decontaminat ion s o lut ion from the reactor coo lant sys t�m were 
discussed in the PEI S . The consequenc e s  are reevaluated in this · 
report based on the quantity of  radionucl ides ( activation produc ts and 
radionucl ides assoc iated with fue l debris ) as sumed to remain in the 
reactor coolant sys tem aft�r the end of the PDMS period . For this 
evaluat ion , i t  was as sumed that during the decontamination proce s s , 
10  percent o f  the maximum pos s ible  amount of  ac t iv�ty in the untreated 
decontaminati on solution c ould b e  s p il led before corre c t ive ac t ion 

· would be taken . Of thi s  10  perc ent , 0 . 1  percent of the �p i ll ed activ­
i ty was assumed to become a irborne . The frac tion o f  the airborne 
radioac t ive mater ial that would penetrate the doub le - s tage HEPA f i l ­
ters was cons e rvatively as sumed to b e  0 . 0001 . The amount of  radio ­
a c t ive material calcurated to be re leased dur ing this type of  acc ident 
is shown in Table D . l l of  Appendix D .  

3 . 2 . 2 . 4 Acc idental Liquid Re leases 

The po tential  for accidents resulting in l iquid re leases  of 
radionuc l ides during de l ayed c le anup was evaluated . As discussed in 
Section 3 . 1 . 2 . 4 ,  the evaluated accident involved the rupture of a tank 
containing l i quid that had been treated at leas t partial ly to remove 
radioac t ive mate r ia l . The po tent ial for thi s  accident dur ing the 
three s tage s of del ayed c l e anup is discus sed in the fol lowing s e c ­
t ions . The impact of  the acc ident was evaluated quanti tative ly for 
the c leanup period fol lowing PDMS , the only s tage of de layed c leanup 
whe re the evalua tion indicated that an accidental l iquid release could 
occur . 

Tab l e  3 . 1 7 shows the 50 - year dose commi tments to the maximally 
exposed member of  the pub l i c , to the total populat ion within a 5 0 - mile  
( SO -ki lome t e r )  radius of the TMI - 2  s i te , and to the population outs ide 
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the 50 - mile  ( 80 - kilome ter ) radius as  a resul t of accidental l i quid 
releases during each s tage of delayed cleanup where there was a poten ­
tial for an acc ident . The dos e  pathways to the maximal ly exposed 
member of the pub l ic and to the populat ion within the 5 0 - mile  
( 80 -ki l ome ter ) radius inc lude the drinking of  Susquehanna River water , 
conswnp tion of fi-sh taken from the river , partic ipation in rivershore 
activit ie s , and consumption of she l l f i sh from the Che s apeake Bay , as 
described in Sec tion 3 . 1 . 2 . 2 .  The dose commi tment to the popula tion 
outs ide the 50 - mile  ( SO - kilome ter ) radius is attr ibuted solely to the 
consumpt ion of Ches apeake Bay she l l fi sh .  

The assump tions use d  to de termine the p o tential for an acc i dental 
liquid re lease of radionuc l ide s during the s tages of delayed c leanup 
and thos e  used to quantitat ive ly evaluate the impac t from an acc i ­
dental l i quid release dur ing the cleanup per iod following PDMS are 
discus sed in the fo l l owing sections . 

Preparations for PDMS . The potential for acc idental l iquid 
releases during preparations for PDMS is expected  to be  s imil�r to or 
l e s s  than the acc ident p o tential during the latter s tages of defue l ­
ing , which was evaluated in the PElS and i s  not evaluated further in 
thi s  supplement .  The preparat ions to p lace the TMI - 2  fac il ity into 
PDMS are s imi lar to and are comb ined with the current cleanup ac tiv­
itie s . They are no t expecte� to increase the p o tential  for releas ing 
waterborne contaminat ion even if an acc ident should occur . 

Dur ing PDMS . No credible  acc idents that would result in a l i quid 
release dur ing the transfer or process ing- of liquids accumulated dur ­
ing the PDMS period were identi f ied,  as discussed  in  Section 3 . 1 . 2 . 4 .  

Cleanup Fol l owing PDMS . In evaluating th i s  al ternative , the 
s taff assumed that during the c l eanup any l iquids not directly releas ­
abl e  pursuant to 10 CFR 20 , Appendix B ,  Tab le I I , Column 2 ( CFR 1988a)  
and the l icensee ' s  technical speci fication limits  would be  processed  
through the EPICOR II  system be fore be ing released . However ,  it  is  
pos s ib l e  that under some c ircums tance s  large quanti ties  o f  water would 
be s tored in an outs ide 11 , 000 - gallon (42 , 000 - l i te r )  s torage tank 
before being released . Al thougb thi s  water  would have been processed 
before b e ing p laced in the s torage tank , the accident analy s i s  pre ­
sented here assumes that partially processed  water ( e . g . , water that 
had been proces s e d  through a s pent res in c olumn) is p laced in an 
1 1 , 000 - gal lon ( 4 2 , 0 00 - l i te r )  s torage tank while  awaiting samp ling 
analys i s . The a s s umed pathway for an acc idental waterborne re lease 
invo lves the rup ture of  the storage tank with the entire inventory 
rel e ased to the Susquehanna River . I n  Supplement 2 a s imilar acc ident 
was evaluate d ,  a s s uming that the entire inventory of the tank spilled 
directly into the rive r ,  even though it was cons ide red unl ike ly that 
more than a few thousand gal lons would reach the Susquehanna River via 
normal runoff channe l s . The concentration of each radionucl ide that 
could be  in the water (based on the l i s t  of radionucl ides in 
Tab le 2 . 4 ) was conservative ly e s t imated to be comparable  to the 
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I,..) 
\Jl 0 

Acc ident o;scriEtion 

Storage tank rupture 
during c leanup 
following 23 -year 
PDMS 

S torage tank rupture 
during cleanup 
fo llo�ing 5-year 
PDMS 

Storage tank rupture 
during cleanup 
following 33 -year 
PDMS 

TABLE 3 . 1 7 .  5 0 - Year Dose Commitments from Acc idental Liquid Releases 
During Cleanup Phase of  Delayed Cleanup(a) 

Dose to Maximally 
EXEosed Offs ite Individual PoEulation Within 50-Mile Radius of TMI- 2  

Susquehanna River 
Susquehanna River Water,  Fish , Ches apeake Bay 

Water ,  Fish , Chesapeake Bay Activities Shellfish 
Dose Activities , She llfish , Population , Dos e ,  Population, · Dos e ,  

· Location mrem mrem thousands Eerson-rem millions Eerson-rem 

Bone 0 . 002 0 . 00 0 1  4 6 0  0 . 03 3 . 3  0 . 0008 
Total body 0 . 0003 0 . 000008 0 , 0006 0 . 00005 

Bone 0 . 002 0 . 0001  370 0 . 02 2 . 7  0 . 0003 
Total body 0 . 0003 0 . 000008 0 , 0004  0 . 00 002 

Bone 0 . 002 0 , 0 0 0 1  5 1 0  0 . 03 3 . 7  0 , 00 1  
Total body 0 . 0003 0 . 000008 0 . 00 0 7  0 . 00006 

( a }  Does not include dos e  assoc.iated wl.th accidents during decommiss ioning or refurbishment . 

:'·• 

Dose to Population 
Outside 50-Mile 
Radius of TMI-2 

from Chesapeake Bay 
Shellfish , 
Eerson-rem 

� 0 . 1  
0 . 007  

0 . 07 

0 . 1  
0 . 008 



concentrat i on g i ven i n  Tabl e 2 . 2  of Supp lement 2(a) ( for the case where 
40 percent of the total s tored acc i dent- generated water had been 
processed) . The lower l im i t  of detect ion was assumed for those radio ­
nucl ides not detected in the acc ident - generated water . The amount of  
radioac t. ive material calculated to  be released during this acc ident is  
shown in Table D . l2 o f  Appendix D .  

3 . 2 . 3  Occupat ional Radiation Dose Evaluation for Delayed Cleanup 

The occupational radiation dose from p lacing the TMI - 2  fac i l i ty 
in PDMS , maintaining PDMS for 2 3  years , and then completing cleanup is  
estimated to be 1500 to 4000 person- rem , as shown in Table 3 . 18 .  
Tab le 3 . 18 also presents occupational dose estimates assuming 5 years 
of PDMS ( 3300 to 8400 person- rem) and 33 years o f  PDMS ( 1300 to 
3300 person- rem) . These doses  are in addition to the occupational 
dos e  already rece ived and the dose required . to comp lete defue ling . 
The occupational dose estimates are higher for shorter periods o f  PDMS 
because ( 1 )  the labor - iptens ive pos t - PDMS c leanup activities would be 
performed under higher expos ure rates and ( 2 )  it i s  l ikely that 
robotic t�chnology would be less  developed . 

TABLE 3 . 18 .  Occupational Radiation Dose Estimate for Delayed 
Cleanup( a) 

OccuEat ional Dose ,  Eerson-rem 
Task DescriEtion 23-:y:ear PDMS 5-:y:ear PDMS 33-year PDMS 

Pre-PDMS preparation 2 . 0  to 20 2 . 0  to 20 2 . 0  t o  20 . 
Maintenance o f  facility in PDMs(b) 74 to 190  20  to  50 95  to 240 
AFHB c lean up 12 to 30 58 to 120 9 . 3  to 23 
Reactor coolant system d econtamination 16 to 4 1 0  4 7  to 820 1 3  to 330 
Reactor bui lding basement general cleanup 3 1 0  t o  6.80 600  to  1300 250 to 540 
Reactor bui lding cubicle cleanup 250 to 560 570 to 1300 200 to 440  
Reactor building b lockwall removal 1 1  to 230 70 to 540 8 . 9  to 190  
D-ring dos e reduction 1 10 to 230 320 to 690 84 to 180 
D-ring final decontamination 1 70 to 360 330 to 730 1 3 0  t o  280 
Dome and polar crane decontamination 3 . 0  to 5 . 9  8 . 9  to 18 2 . 3  to 4 . 7  
Reactor bui lding 3 4 7 - foot elevation 
c l e anup 53 to 120 160 to 360 42 to 98 
Reactor bui lding 305- foot elevation 
cleanup 83 to 180 250 to 560 65  to 140 
Engineer ing support 24 to 59 53 to 120 19 to 47 
Health phy s i c s  support 200 to 570 480 to 1300 160 to 450 
Radioact ive waste handling 210 to 330 329 to 490 170 to 260 

Total(c) 1 500 to 4000 3300 to 8400 1300 to 3300 

(a) Does not inc lude dose associated with decommi ssioning or refurbi shment . 
(b ) Does not inc lude the dos e  to make inspections and evaluations  in order to plan post-PDMS 

work . 
( c )  The totals may not b e  exact because o f  rounding . 

( a )  Except for the concentration o f  tritium , which during the c leanup 
following PDMS would be greatly reduced from the amount present 
in the acc i dent - generated water (as given in Table 2 . 4 of Supple ­
ment 2 ) . 

3 . 5 1 



The e s t imates presented in Table 3 . 18 are based on a task -by- task 
analys i s  of the work to be done . They are presented as ranges o f  val ­
ues because o f  the uncertainties  in the cleanup proce ss  and the tech ­
nology that will be available when pos t - s torage c leanup is  performe d .  
The range o f  value s occurs because o f  uncertainties  i n  the location 
and depth o f  penetration o f  the contaminat ion , the robotic technology 
that will be available , and the approach to c leanup that will be 
taken . For example , it is not known if workers would  need to enter 
the basement during decontaminat ion , and i f  was te would  have to be 
manually packaged when removed from the basement . A discus s ion o f  the 
methodology used to calculate the occupational doses  is found in 
Appendix H .  

The e s t imates are s omewhat lower than the � es t imates given in Sup ­
p lement 1 to the PElS for delayed cleanup involving an interim moni ­
tored s torage phas e . The principal reason i s  that the e s t imates in 
Supplement 1 did no t inc lude as extens ive a us e of robotics  as now 
appears likely . However ,  robotics  currently are be ing used e ffec ­
t ively by the l icensee in de sludging and scabbling the basement ; the ir 
use following PDMS is  cons idered l ikely . 

( 
3 . 2 . 4  Was te Management Cons iderations of Delayed Cleanup 

The quant i ty , radiation level , and class ificat ion of was te that 
would be  p roduced by delayed cleanup have been evaluated on the bas i s  
o f  current regulatory requirements . Preparat ions f o r  PDMS would gen­
e rate additional compacted , dry radioac t ive was t e , which would be 
Clas s A or B was te , as defined -by 10 CFR 61 ( C FR 1988a)  ( see Sec -
t i on 2 . 3 . 2  and Appendix F for a di scuss i on o f  was te clas s ification) . 
The e s timated ratio of Class  A to Class  B was te would be  approximately 
2 0 : 1 .  Maintenance o f  the reac tor in the PDMS configuration could 
generate was te cons i s t ing o f  HEPA f i l ters  and disposable protective 
c l o thing . Tr�atment' o f  water and decontamination s o lutions would 
generate additional was te that could be  Class A ,  B ,  or C .  However ,  
the quantities  would be  rather smal l and i t  i s  expected that they 
would be s tored ons ite unti l  a suffic ient vo lume is generated to make 
a full  shipment . Tab le 3 . 19 shows the e s t imated range o f  quantities  
o f  was te expected to  be  generated during preparat ions for PDMS and 
dur ing PDMS periods of 2 3 , 5 ,  and 3 3  years . 

Cleanup act ivities  fol lowing PDMS w i l l  generate was te from a 
number of  proces s e s ; inc luding decontaminat ion o f  the reac tor coolant 
sys tem , removal �f contaminated portions of the reactor ves s e l  head 
and control rod drive mechanisms , removal of the s tairwe l l  and 
elevator shaft in the basement , and removal of temporary shielding 
that has been placed in the reactor building . These act ivit ies will  
also generate secondary was te cons is t ing o f  disposable  protec tive 
c l o thing , tools , e tc . The e s t imated volumes and c lasses  of was te that 
would be generated during f inal c l eanup fol lowing PDMS are shown in 
Tab l e  3 . 20 .  
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TABLE 3 . 19 .  Waste Volume Estimates for PDMS Preparations and PDMS 
During Delayed Cleanup<al 

Class of Wastelbl 

Preparations for PDMS 

Class 

PDMS 

A or B 

Class A dry radioac-
tive waste 

Clas s B or C air 
filters 

Class A ,  B ,  or C resi-
due from liquid 
waste treatment 

23-Ielllr 

ft3 

100 to 200 

690 to 2300 

0 to 1400 

120 to 460 

Total Waste Volume 
PDMS 5-Iear PDMS 

m3 ft3 m3 

2 . 8  to 5 . 7  100 to 200 2 . 8  to 5 . 7  

20 to 65  150 to 500 4 .  3 to 14 

0 to 4 1  0 t o  310 0 to 8 . 8  

3 . 4  t o  13 25 to 100 0 . 7 1 to 2 . 8  

( a )  Does not inc lude waste volumes associated with decommiss ioning o r  refurbishment . 

33-Iear 

ft3 

100 to 200 

990 to 3300 

0 to 2100 

170 to 660 

(b)  Waste is clas s i fied according to 1 0  CFR 61  (CFR 1988a ) cri teri a .  See di scus sion in Section 2 . 3 . 2 .  

PDMS 

m3 

2 . 8  to 5 . 7  

28 to 9 3  

0 to 58 

4 . 8  to 19 



For delayed cleanup , the s taff has assumed that was te generated 
before the year 2001 would be disposed of at a currently l icensed s ite 
and was te generated during and after 2001 would be disposed of at a 
regional s i te . The currently l icensed s i te was assumed to be the 
fac i l i ty operated by U . S .  Ecology near Richland , Washington . An 
unspec ified s i te 2 5 0  miles (400 kilome ters ) from the plant was assumed 
for the regional disposal s ite , as discussed in Section 2 . 3 . 5 .  The 
impact of the was te after dispo s al at e i ther o f  these s ites is c on­
s idered to  be out s i de the scope of this supplement and is  the subj ect  
of a separate l ic ens ing action in c onnection with the was te disposal 
s ites .  

It  i s  p o s s ible that some of the waste generated c ould exceed 
Class C l imits , in which case  it  coul� not  be accepted by a l icensed 
burial s ite . However ,  the l icensee has a unique agreement with the 
U . S .  Department o f  Energy that allows such was te s  to be transferred to 
the DOE on a cos t - re imbursement basis , as exp lained in Section 3 . 1 . 4 .  

The environmental impact of transporting was te generated during 
delayed cleanup was e s t imated , assuming use of the was te containers 
specified in Section 3 . 1 . 4 .  Table 3 . 21 summarizes the e s t imated num­
ber of shipments of  Class A waste and unspecified ( Class A ,  B ,  or  C )  
waste t o  the Richland , Washington, s ite and the re.gional disposal s i te 
for delayed cleanup wi th s to rage periods of 2 3 , 5 ,  and 33  years . For 
the purposes  of e s timat ing impac t s , it was assumed that the unspe c i­
fied was te would all  be Class C was te . 

The me thodology for ass e s sing shipp ing impacts i s  described fn 
Appendix F .  Table 3 . 2 2 provides a summary o f  shipp ing impacts- for 

TABLE 3 . 20 .  Was te Volume Estimates for Cleanup Following PDMS During 
Delayed Cleanup(a) 

Class of  Was te(c) 

Class A 
Class C 
Class A ,  B ,  o r  C 
Greater than Class C 

2 3 - year PDMS(bl 
Total Was te Volume 

ft3 ------�m�3 ______ ___ 

9 1 , 000 to 120 , 000 
1 9 , 000 to 33 , 000 

9 , 600 to 2 9 , 000 
Some poss ible 

2 , 600 to 3 , 400 
540 to 9 3 0  
270  to 8 10 

Some pos s ible 

( a )  Does not include - was te volumes associated with decommis ­
s ioning or refurbi shment . 

(b ) Was te volumes for delayed cleanup following 5 years and 
3 3  years o f  PDMS are assumed to be the s ame . 

( c )  Was te i s  c lass ified according to 10 CFR . 6l · (CFR 1988a)  
c r i teria . See discus s ion in Section 2 . 3 . 2 .  
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TABLE 3 .  2 1 . E s t imated 
C l eanup( a) 

Number o f  Waste  Shipments for Delayed 

Number of  Shi:Qments 
PDMS Period Richland , WA Regional D i sposal 

2 3 - year PDMS 

Class  A 2 to 6 423  to 564 
Unspecified was te(b) l to 6 202  to 444 

5 - year PDMS 

Class  A 422  to 5 6 1  _ _ _  (c) 
Unspe c i fied was te(b) 202  to 439 _ _ _  (c) 

3 3 - year PDMS 

Class A 2 to 6 424 to 5 6 8  
Unspecified was te(b) l to 6 202  to 450 

(a)  Does not inc lude shipments during decommiss i oning . 
( b )  Unspe c i fied waste  was cons idered Class  C was te . 
( c )  A regional disposal s ite is  not expec ted  to b e  available  

during de layed cleanup with a 5 - year period o f  PDMS . 

S i te 

delayed cleanup as suming 2 3 , 5 ,  or  33 years of PDMS . Shipp ing imp ac t  
e s t imates are given f o r  total populat ion dos e  and truck crew dose 
result ing from transportation to disposal s i tes ; number o f  traffic 
acc idents , inj urie s , and fatal i t ies ; the populat ion dose from trans ­
portat ion acc idents ; and transportat ion costs . 

Transportation o f  thi s was te would result in the exposure o f  s ome 
members o f  the pub l i c  to a very low radiat ion dose . The pr inc ipally 
expos e d  group would be the truck crews ; however , o thers would also be 
exposed , such as thos e  present at truck s tops , trave lers on the high­
ways , and res idents a long the highways . The total transportation dose 
for delayed c leanup with a 2 3 - year s torage period , excluding the dose 
from acc idents that may occur dur ing shipments , is expec ted to be 9 . 7  
to 19 person - rem . The truck crews would receive the greates t  portion 
of th is dose , 6 . 5  to 13 person - rem . 

As wi th transportat ion o f  any mater ials , there is a p o s s ib i l i ty 
that inc idents dur ing transportation may result in traffic acc idents 
with or without inj uries  or fata l i ties . The e s t imated number of traf­
fic acc idents that might  occur dur ing the entire shipp ing program for 
delayed cleanup wi th a 23 - year s torage period was 0 . 6  to l . l ,  depend­
ing on the final was te volume . The s taff e s t imated the number of  
inj uries  occurring during th is  shipping program at about 0 . 3  to 0 . 6  

3 . 5 5 



TABLE 3 . 2 2 .  SummCiry of Transportation Impacts for Delayed Cleanup(a) 

PDMS 
Duration 

23 -year 

5-year 

33-year 

Dose Resulting from Transporation 
to Di sEosal Site, �erson-rem 

Total(b) PoEulation(c) Truck Crew 

9 . 7  to 19 3 . 2  to 6 . 3  6 . 5  to 13 

91 to 170 31 to 5 6  60 to 110 

9 . 7  to 19 3 . 2  to 6 . 4  6 . 5  to 13 

Population 
Dose from 

Traffic Accidents Transportation 
Number of Number of Number of Acc idents , 
Accidents Injuries Fatalities Eerson-rem 

0 . 6  to 1 . 1  0 . 3  to 0 . 6  0 . 03 to o : os 0 . 0009  to 0 . 002 

4 . 5  to 7 . 2  3 . 9  to 6 . 3  0 . 3  to 0 . 5  0 . 005 to 0 . 0 1 

0 . 6  to 1 . 1  0 . 4  to 0 . 6  0 . 03 to 0 . 05 0 . 0009  to 0 . 002 

( a )  Does not include transportation impacts associated with decommi ssioning o r  refurbishment.  
( b )  The totals may not b e  exact because of rounding . 

Transportation 
Costs , 

� mi LLions 

1 . 1  to 1 . 8  

4 . 2  to 6 . 8  

1 . 1  to 1 . 8  

( c )  Dose to persons who live or work in the vicinity o f  the highway , persons who travel on the highway used for shipments , 
and bystanders at truck stops . 



( the probab i l i ty of an inj ury acc i dent dur ing the entire shipp ing 
program is between approximately 3 to 6 chanc es in 1 0 )  and the number 
of fatal i t ies at about 0 . 03 to 0 . 05 ( the probab i l i ty o f  a fatal i ty 
during the ent ire shipping program is  between approximate ly 3 to 
5 chances in 1 0 0 ) . Appendix F p r ovide s  addi t ional detai ls  regarding 
the analys is o f  transportat i on acc idents . 

There is  also a small  probab i l i ty that accidents may b e  severe 
enough to result in the breach o f  a waste  container and release of 
some of the was te , as discus sed in Section 3 . 1 . 4 .  The s taff e s t imated 
that a dos e  of about 0 . 0009 to 0 . 00 2  person- rem would re sult from 
·acc i dent s ·  dur ing shipment of all  the was te generated dur ing de layed 
cleanup with a 2 3 - year s torage p eriod . 

The transportat ion costs  are di scussed in Sect ion 3 . 2 . 6  . 

. 3 . 2 . 5  Socioeconomi c  Impacts  of Delayed Cleanup 

The direct soc ioeconomi c  impacts  o f  de layed c l e anup were evalu ­
ate d .  The bas is  for the evalua t i on is  inc luded in Appendix G .  The 
soc i oeconomic impacts o f  de l ayed cleanup are expected to be sl ight . 
The 1 9 8 7 - 1 9 8 8  work force of approximately 1 1 50 would cont inue to be 
reduced to a work fotce of 100 to  1 2 5  in the first year o f  PDMS and 70 
to 75 during subsequent years . Cleanup fo l lowing PDMS would probab ly 
be c omp leted w i th a somewhat smaller s taff than currently in use but 
larger than the PDMS s taff . The staffing level for this phase has 
been assumed by the staff to  b e  between 50 and 100 percent of the s ize 
o f  the 1 9 8 7 - 1 9 8 8  de fue l ing work fo rce . However ,  the exac t s ize  would 
depend on avai labl e  technology and future plans for the fac i l i ty .  

Approximately 70 percent o f  the current work force res ide s  in the 
Harr isburg- Lebanon - Carl i s le labor marke t ( Cumbe rland , Dauphin , 
Lebanon , and Perty Counties ) and 2 5  percent in Lancas ter County . In 
thes e  areas , the economic impact of the reduced l abor force might  be 
mo s t  not iceab l e . Licensee - funded j obs in this  area are expec ted to 
support approximately half again the number of j obs in the surrounding 
commun1t1es . However , because the employment reduc tion at the begin­
ning o f  PDMS amounts to 0 . 2  percent of the local basel ine �mployment , 
the i�pac t should be m inor . 

The annual labor cos t for the 1 9 8 7 - 1 9 8 8  s taffing level i s  about 
$ 5 7 . 5  mil l ion per  year , which would be reduced to $ 5 . 0  m i l l ion to 
$ 6 . 3  mill ion for the firs t year and $ 3 . 5  mill ion to  $ 3 . 8  m i l l ion per 
year during the r emainder of PDMS . For the 4 - year cleanup fol lowing 
PDMS , the labor cost  i s  e s t imated to be $ 12 0  m i l l i on to $ 2 3 0  mill ion . 
The impac t to the total income of the local communities  i s  expec ted to 
be about twice  the payrol l  leve l , $ 1 2  mill ion to $ 1 3  mill ion for the 
first  year , about $7 mill ion to $ 8  m i l l ion per year thereafte r dur ing 
PDMS , and $ 240 mil lion to $46 0  mi l l i on for the 4 - year cleanup fol -
lowing PDMS . 

-
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3 . 2 . 6  Commitment o f  Resources During Delayed Cleanup 
\ 

The principal re sources commi t ted in the delayed cleanup of  TMI - 2  
will be money and radioac tive burial ground space . Other resources , 
such as energy and ion exchange res ins , wil � be relatively minor . 

The cos t e s timates for del ayed c leanup are in 1 9 8 8  do llars for 
the purpose  of compar ison with other alternatives , although it is 
recognized that mos t  of the resourc e s  required wi l l  be needed at the 
time of fac i l i ty c leanup fol lowing PDMS . The cost  of de layed c leanup 
for the 2 3 - year period o f  PDMS i s  $ 2 10 mill ion to $ 340 mill ion , as  
shown in Tabl e  3 . 2 3 .  Table  3 . 2 3 also  presents cost  es timates for 
del ayed c l e anup as suming 5 years of  PDMS ( $ 150  million to $ 2 7 0  mil ­
lion) and 33  years of PDMS ( $ 2 5 0  mi ll ion to $ 3 70 mil lion) . The se 
e s t imate s  inc lude the labor costs  addressed in Section 3 . 2 . 5 ,  the 
was te transportation charges addressed in Section 3 . 2 . 4 ,  and the was te 
disposal c o s t s  dis cus sed below .  

Uncertainties in the l abor cos t are due to inflation , overhead 
costs , and uncertainties in s taffing requirements . The great e s t  
uncertainty in the �abor cos t wi ll  be the s taffing required t o  

TABLE 3 . 2 3 .  Cost  o f  De layed Cleanup(a) 

Proj ected Cos t for Lengths 
� mi llion(b) 

o f  PDM� , 

Type o f  Cos t  2 3  -year 5 -year 3 3 -year ' 

Labor Cos ts  

Preparat i ons for PDMS 3 . 2  to 6 . 3  3 . 2  to 6 . 3  3 . 2  to 6 . 3  
Firs t year o f  PDMS 5 . 0 to 6 . 3  5 . 0  to 6 . 3  5 . 0  to 6 . 3  
Remaining years o f  PDMS ( 7 7  to 8 3  14 to 1 5  llO to 120  
4 years of  cleanup 1 2 0  to 2 3 0  1 2 0  to 2 30 1 2 0  t o  2 3 0  
fol lowing PDMS 

Was te D i sposal Costs 

Pre - PDMS and PDMS was te 0 . 05 to 0 . 2  0 . 01 to 0 . 06 0 . 06 to 0 . 3  
Pos t - PDMS cleanup was te· 6 . 0  to 9 . 2  6 . 0 to 9 . 2  6 . 0  to 9 . 2  

Was te Transportat ion Cos ts 1 . 1  to 1 . 8  4 . 2  to 6 . 8  1 . 1  to 1 . 8  

Total(c ) 2 10 to 340 1 50 to 2 70 2 5 0  to 3 7 0  

( a) Does not inc lude cost  o f  decomm i s s ioning or re furb ishment . 
( b )  In 1 9 8 8  dol lars . 
( c ) . The totals may not be exac t because of rounding . 
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comp l e te the c le anup after PDMS , as discussed in S e c tion 3 . 2 . 5 .  I t  
was further assumed tha t  any robotic costs  would reduce the labor 
cos t ;  therefore , they are not e s t imated as a s eparate cos t .  Thi s  
e s t imat e  could be much too high i f  maj or portions o f  the work could be 
performed by relat ive ly inexpens ive , unsupervised robots . An addi ­
t ional cos t may resul t from retraining workers b e fore the resump tion 
of cleanup operations . Thi s  cos t ,  which would mos tly be s een in addi ­
tional training expense ,  is  also not readily quantified .  

The LLW disposal costs  for both present and future was te disposal 
are 1 9 8 8  rates .  The 1988  disposal charge is approximately $ 5 0  per 
cubic  foot . ( $1800  per cubic meter)  p lus surcharges for higher - than­
normal radiat ion dose rates or curie content . Thes e  rates were  raised 
approximately 18  percent from 1987 to 1 98 8 .  Future rates are highly 
uncertain , espec ially disposal rates at a regional repos i tory . Costs 
migh t  b e  too low if  there is s i gni ficant e scalat ion in was te disposal 
requirements , requirements for was te handl ing and packaging ; or waste 
disposal costs . The required was te bur ial ground space i s  e s t imated 
to be 1 2 1 , 000  to 1 8 7 , 000 cub ic fee t ( 3420  to 5 3 1 0  cub ic meters ) for 
23 years of  PDMS ; 120 , 000 to 184 , 000 cub ic fee t  ( 3410  to 5 2 10 cubic  
me te r s )  for 5 years of PDMS ; and 121 , 000  to 1 8 9 , 000  cubic  feet ( 3430 
to 5 3 60 cubic me ters )  for 33 years o f  PDMS . 

Was te disposal costs  are related no t only to was te volume and 
clas s ificat ion , about which there are uncertaint ies a t  pres ent , but 
also to the technology used to dispose of the waste . Current was te 
disposal t echnology . involves shal·low land bur ial . Many of  the regions 
are consider ing alternative technologies , such as disposal in ctincrete 
bunkers and o ther engineered struc tures .  Such alternative technolo­
gies may be more cos tly . 

Waste transportation costs  are closely related to the cost  of  
energy and the dis tance be tween the disposal s ite and the TMI s i te . 
Accordingly , cos ts for transportation o f  was te to a regional s i te will 
be less than those  for transportation to the currently operated 
disposal fac il i ty near Richland , Washington . 

3 . 2 . 7  Regulatory Cons iderations of  De l ayed Cleanup 

The re are nd regulatory cons iderat ions that would prevent the 
licensee from implement ing long - term moni tored s torage of the fac i l ­
ity , a s  discussed i n  Sect ion 3 . 1 . 7 .  The pos t - s torage cleanup ac tivi ­
ties  of  thi s  al ternat ive could be reques ted by the licensee  and 
permi tted under a l icense amendment at a later time . 

3 . 3  IMMEDIATE CLEANUP 

Immed iate c leanup , as current ly envis ioned by the NRC s taff , 
i s  des c r ibed in S ec tion 3 . 3 . 1 .  The offs i te dose evaluation is  dis ­
cus s e d  in S e c t ion 3 . 3 . 2 ,  occupat ional dose  estimates in Sec tion 3 . 3 . 3 ,  
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was te management imp ac ts inc luding thos e  from transportat ion in Sec ­
tion 3 . 3 . 4 ,  soc ioeconomic impac ts  in S e c t ion 3 . 3 . 5 ,  commi tment of 
resource s  in S e c t ion 3 . 3 . 6 ,  and regulatory considerations in S e c ­
t i on 3 . 3 . 7 .  

3 . 3 . 1  Descript ion of  the Immediate Cleanup Al ternative 

Immediate cleanup invo lves continuation of the cleanup process at 
the 1 98 3 - 19 8 7  l evel of e ffor t ,  us ing a work force the s iz e  of the 
1 9 8 7 - 1 9 8 8  work force . However ,  the s.taff has as sumed that a 2 - year 
period b e tween the comp l e t ion of de fuel ing and the continuation of the 
c l eanup would be nec e s s ary for the l icensee to comp l e te an engineering 
s tudy in p reparation for continued c l e anup as wel l  as to . re turn the 
work force to the 1 9 8 7 - 1 9 8 8  leve l s . The enginee ring s tudy was assumed 
to s tart in early 1990  fol lowing the current de fuel ing phase . Fo llow ­
ing the 2 - year per iod for engineer ing s tudy ( ending in 199 2 ) , imme ­
diate c leanup could be  performed over a period o f  3 to 4 years . .  After 
comp l e tion of  the cleanup , the fac i l i ty couid be e i ther refurb ished or 
decommis s ione d .  Al though the cleanup would be cons idered to be com ­
p lete  ( i . e . , ach ieving radiat ion levels  comparable  t o  an undamaged 
reac tor fac i l i ty nearing the end o f  i t s  operat ing l ife ) , i t  is pos s i ­
ble  that the l i c ensee would choose not to decommiss ion o r  refurb ish 
the fac i l i ty immediately but would p l ace  the fac i l i ty in s torage unt il  
TMI - 1  is  ready for decomm i s s ioning . For th is  reason , a per iod of 
s torage fol l owing the comp le t ion o f  c leanup is  also  evaluated . Decom­
m i s s ioning or re furb ishing impacts , however , are not evaluated in this 
supp lement . 

3 . 3 . 1 . 1  Two -year Engineer ing S tudy 

The current de fuel ing e ffort , expected to result in the removal 
of more than 99 percent of the fue l , would be complete before the 
eng ineering s tudy phase . In addi t ion , the four activi ties  discussed  
in  S e c t ion 3 . 0  w i l l  have occurred or be unde rway : decontaminat ion o f  
the building and equipment surfac e s  t o  levels  approximating the l icen­
see ' s  e s tab l i shed goals  ( s e e  Table 3 . 2 ) , packaging and disposal of  
radioact ive was te s  assoc iated w i th decontamination activi t ie s , removal 
of  the acc ident - generated water from �he reac tor building and the 
AFHB , and quant i f ication o f  the res idual fue l remaining in the fac i l ­
i ty .  Activi t i e s  such as thos e  conducted during .preparations for PDMS 
( e . g . , the deac tivation and p reservation of equipment , the seal ing of  
fuel  trans fe r  tube s ,  and extens ive monitor ing of  the fac i l i ty to pro ­
vide a data base for p lant trends , as discussed in Section 3 . 1 ) would 
not be  conduc ted b e fore the engineer ing s tudy . During the engineering 
s tudy , the ventilation sys tems and fire de tection sys tems would remain 
in the i r  current operat ing s tate . 

· 

The maj or emphas i s  during th i s  2 - year period would be on con ­
duct ing an engineering analys i s  t o  p repare for immediate cleanup . 
Limited amounts of  decontamination work might be performed , but only 
in ·support of the engineer ing analys i s . In addi tion , personne l would 
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b e  hired and trained in order to  re turn the work force to  the s i z e  o f  
the 1 9 8 7 - 19 8 8  work force . 

3 .  3 .  1 .  2 Cleanup 

Following the 2 - year engineer ing s tudy , cleanup of the fac i l i ty 
would continue , which would require 3 to 4 years to complet e . 

The c leanup processes  are as s umed to be  s imi lar to those pro ­
j ec ted  by the s taff in evaluat ing the delayed cleanup a l ternative in 
Sec tion 3 . 2 . 1 . 1 . The differences aie as follows : ( 1 )  a 2 - year period 
for planning and engine e r ing development would be  necessary before the 
cleanup proces s ;  ( 2 )  a period of 3 to 4 years would be necessary for 
cleanup , rather than a full 4 years , because any additional t ime 
required to assembl e  a work force and train them regarding

. 
fac i l i ty 

condit ions would have l argely occurred during the eng ineer ing s tudy ; 
( 3 ) advance s  in robotic  technology that would have occurred dur ing an 
intervening PDMS period would probably not be avai lable following the 
engineer ing s tudy ; ( 4 )  radiat i on dose rates would not be reduced s i g ­
nificantly dur ing the enginee r ing s tudy ; and ( 5 )  was tes would b e  
shipped to a currently l icens ed s i te ( as sumed t o  be the fac i l ity 
operated by U . S .  Ecology near Richland , Washingto�) .  

3 . 3 . 1 . 3  Potential Storage Pe r iod Following Cleanup 

Following c l eanup , the dose rates in the fac i l i ty would be s imi ­
lar to dos e  rates in an operating reac tor fac i l i ty ( one that has not 
undergone a s er ious acc ident ) at the end rif i ts useful l i fe . At this  
p o int , the fac i l i ty would be ready for decommiss ioning or refurb ish­
ment . Hov1eve r ,  it is  p o s s ib l e  that the l icensee would no t immediately 
decommis s ion o r  refurb i sh the fac i l i ty . For thi s  reason , the impacts 
of a s torage period fol lowing the completion of  c leanup were evalu­
ated . Only a brief prepara t i on period would be necessary before s to r ­
age and the preparations would be  performed a s  part of the cleanup 
proces s . The s torage period fol l owing immediate cleanup would e s s en­
t ially be  equivalent to the PDMS per iod discussed in S e c tion 3 . 1 . 1 . 3 .  
The vent i lat ion system , the fac i l i ty monitoring and inspec t ion pro ­
gram , and the env ironmental moni toring program would all  be maintained 
in a manner s im i l ar to that des c r ibed in Sec t ion 3 . 1 . 1 . 3 .  However , 
because the amount of contamination in the fac i l i ty would be con­
s iderably l e s s  than dur ing PDMS ( as discussed in Section 3 . 3 . 2 . 1 ) ,  
entr ies were as sumed to  be once a quarter from the initiat ion of  the 
s torage period . A s to rage period of 18  to 1 9  years was as sumed , based 
on the expec ted  5 to 6 years necessary to complete the c l e anup 
( including the 2 - year engineering s tudy and the 3 - to 4 - year c leanup ) 
and on the expec ted expirat ion o f  the Uni t - 1 l icense in 2014 . 
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3 . 3 . 2  Offs i te Dose Evaluation for Immediate Cleanup 

The evaluation o f  the radiation dose to the offs ite population as 
a result of the immediate cleanup alternative includes an assessment 
of the dose  from routine a tmospheric releases , routine l iquid 
releases , acc idental atmospheric releases , and acc idental liquid 
releases of radioactive material . 

3 . 3 . 2 . 1  Routine Atmospheric Releases 

The magnitude and impac t  of routine atmospheric releases of 
radioactive material will vary depending on the s tage of the immediate 
c leanup proces s .  These  s tages , as described in Section 3 . 1 . 1 ,  include 
( 1 )  the 2 -year engineering s tudy , ( 2 )  the cleanup proces s , and ( 3 )  the 
potential period of s torage following immediate cleanup . Table 3 . 24 
shows the 5 0 - year dose commi tments to the maximally exposed member of  
the public , to the total  population w i thin a 50 - mile ( SO - kilometer) 
radius of the TMI - 2  s i te ,  and to the population outside the 50 -mile 
( SO -kilometer) radius as a result of routine atmospheric releases dur ­
ing the three s tages of immediate cleanup . The dose commitments to 
the maximally exposed member of the public and to the population 
within the 50-mile  ( SO - ki lometer) radius result from external expo ­
sure , inhalation , and the consumption of  food products , as discussed 
in Section 3 . 1 . 2 . 1 .  The dos e  commitment to the population outs ide the 
50 - mile ( SO - kilomete r )  radius results from external exposure , inhala­
tion , and the consumpt ion of  food products exported from within the 
5 0 - mile ( SO -kilometer) radius . 

The specific as sumptions used during the calculation of the 
impac ts for each of the c leanup s tages during immediate cleanup are 
discussed in the fol l owing sections . 

Two -Year Engineering S tudy . Fewer entries will be made into 
the reac tor bui lding than are currently made , and no act ivities are 
expec ted during the 2 -year engineering s tudy , o ther than those per ­
formed in support of the s tudy . In addition , i t  is assumed that the 
vent ilation sys tem would remain operable during the 2 -year period for 
the engineering s tudy . Thus , the atmospheric releases from the fac i l ­
i ty during 1 the 2 -year engineering s tudy are assumed t o  b e  s imilar to 
those  during the current defuel ing period , as shown in Table 3 . 5 .  The 
annual release rates for the 2 -year period for engineering s tudy are 
shown in Table D . l 3 of Appendix D .  

Cleanup . The routine releases of  radioactive material from the 
TMI - 2 fac i lity occurring by a tmospheric pathways during cleanup are 
also not expec ted to differ much from those occurring during the 
defuel ing period ( see  Table 3 . 5 ) . Some rise  in e ffluent concentra­
tions , however , may be exper ienced dur ing aggress ive decontaminat ion 
efforts , such as those  that might accompany the decontamination or 
removal of the concrete -block s tairwel l/elevator s tructure . These 
operations could increase the amount o f  activity in the reactor 
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TABLE 3 .  2 4 . 5 0 - Ye a r  D o s e  Commi tme n t s  from Ro u t i ne Atmo s phe r i c  Re l e a s e s  
Result ing from I mme d i a t e  C l e anup(a) 

Stnges of 
Immedi ate Cleanup 

Eng ineer ing 
Study 

Cleanup 

Potential Post­
cleanup Storage 

Dur ation , 
years 

2 

1 8  

Dose 
Location 

Bone 
Total body 

Bone 
Total body 

Bone 
Total body . 

Dose to 
Maximally Exposed 

Offs i t e  Individua l ,  
mrem 

0 . 0 5 
0 . 0 0 1  

2 . 3  
0 . 0 6 

4 . 3  
0 . 5  

( a )  Does not include dose assoc iat ed with decommi ssioning or r e furbi shment . 

Population Wi thin 
50-Mile Radius of TMI - 2  

Popu lation S i z e ,  Dos e ,  
millions Eerson-rem 

2 . 5 0 . 0 1 
0 . 00 1  

2 . 6  1 . 0  
0 . 09 

· 2 .  8 to 3 .  3 3 . 3  
2 . 3  

Dose  to Popu lation 
Outside 50-Mile 
Radius of  TMI - 2 ,  

Eers·on- rem 

0 . 00 2  
0 . 0 0 0 1  

0 . 04 
0 . 0 04 

0 . 2  
0 . 1  



building atmosphere , thus increas ing the amount of activity released 
from the facility through the double - stage HEPA filters . 

Radionuclide releases from the reactor building into the atmos ­
phere during immediate c leanup were estimated by applying the same 
method as that used to estimate releases for the cleanup period fol ­
lowing PDMS ( Section 3 . 2 . 2 . 1 ) . However ,  the quantity o f  radionucl ides 
released was adj usted to account for a 2 - year period of radioactive 
decay rather than a 2 3 - year period . · The annual r�lease rates calcu­
lated for atmospheric releases during a 4 - year cleanup period are 
shown in Table D . l4 of Appendix D .  

Potential S torage Period · Following Cleanup . It is . possible that 
the licensee will choose to _ place TMI - 2  in storage until TMI - 1  is 
ready for decommiss ioning , rather than decommiss ioning or refurbishing 
the facility immediately after completion of the cleanup . · Thus ,, the . 
impacts o f  an atmospheric release during an 18 �year storage period 
were evaluated . Radionuclide releases from the reactor building i�to 
the atmosphere during the potential storage pe.riod following immediate 
cleanup were estimated by applying the same method as that used to 
estimate releases from PDMS during delayed decommiss ioning ( Sec -
t ion 3 . 1 .  2 . 1 ) ;  however ' the s torage period was ass_umed to be only 
18  years and the amount of act ivity contained in the reactor building 
would be substantial ly less than that assumed for the PDMS storage 
period . I t  was assumed that less than 5 percent of the radioact ivity 
present in the stairwell/elevator s tructure and in the s ludge remain­
ing on the basement floor at the end of defueling would s till remain 
in the basement following .the cleanup . ' All of the remaining material 
in these locations was assumed to .be available for suspensl.on into the 
air . I t  was further assumed that less than 20 percent of th7 radio ­
activity present on the floor , concrete slab walls , and overhead 
s tructures , in the basement , and in .the D - ring areas would remain 
following immediate c leanup . Of the remaining material in these 
locations , 10 percent (2 percent of the total ) was assumed to be 
avai lable for suspension into . the air . A decontamination factor of 
10 , the ratio of the original level of radioactivity to the level that 
remains after decontamination , was assume d - for both activation and 
fiss ion products in the reactor coolant system piping and the reactor 
vessel . I t  was further assumed that none of the remaining activity in 
the reactor coolant system p ip ing and the reactor vessel would be 
present in a resuspendible form . The annual .release rates calculated 
for atmospheric releases during the potential 1 8 - year storage period 
following cleanup are shown iri Table D . l5 of Appendix D . 

3 . 3 . 2 . 2  Routine Liquid Releases 

The magnitude and impact of routine liquid releases of radio­
active material will also vary depending on the s tage of the immediate 
c leanup process . Table 3 . 25 shows the 50-year dose commitment to the 
maximally exposed member of the public , to the total population within 
a 50 - mile ( SO - ki lometer) radius of the TMI - 2  s ite , and to the 



TABLE 3 . 2 5 .  5 0 - Year Dose Commi tments from Routine Liquid Releases 
Resulting from Irrunediate Cleanup(a) 

Dose to Maximally 
Ex£osed Offsite Individual Po£ulation Wi thin 50-Mile Radius of TMI-2 Dose to Population 

Susquehanna River 
Susquehanna River Water , Fish,  

Stages  Water , Fish ,  Chesapeake Bay Activities 
of Immediate Duration ,  Dose Activi ties , Shellfish , Population , Dos e ,  

CleanuE years Loc ation mrem mrern thousands Eerson-rern 

Engineering 2 Bone 0 . 002 0 . 00003 340  0 . 006  
Study Total body 0 . 002 0 . 000004 0 . 0 005 

Cleanup . 4 Bone 0 . 2  0 . 006 360 1 . 1  
Total body 0 . 1  0 . 0004  0 . 06 

( a )  Does not include dose associated with decommis s i oning o r  refurbi shment .  

Outside 50-Mile 
Chesapeake Bay Radius of TMI-2 

Shellfi sh from Chesapeake Bay 
Population , Dos e ,  Shellfish , 

millions Eerson-rern Eerson-rem 

2 . 5  0 . 00009 0 . 02 
0 . 000009 0 . 002 

2 . 6  0 . 02 2 . 9  
0 . 00 1  0 . 2  



populat ion outs ide the 50 - mile ( 80 - kilometer)  radius as a result of  
routine l iquid releases dur ing the three stages of immediat� cleanup . 
The dose pathways to the maximally exposed individual and to the 
offs i te populat ions include the drinking of  Susquehanna River water , 
consumpt ion of  fish inhabi t ing the r iver , participation in rivershore 
act ivities , and consumpt ion of  shel l fish from the Chesapeake Bay , as 
described in Section 3 . 1 . 2 . 2 .  The dose to the population outs ide the 
50 - mi le ( 8 0 - kilome ter ) radius is  attributed solely to the consumption 
of Chesapeake Bay she l lfish . 

The spe c i fic  assump tions used in calculating the impac ts for each 
of the s tages during immediate c l eanup are discussed in the following 
sections . 

Two -Year Engineering S tudy . Liquid releases dur ing the 2 -year 
engineering study would come from inleakage from groundwater and pre ­
c ip itation or from any decontamination l iquid that would be generated 
dur ing this  period . The quanti ty of l iquid expected for annual 

· 

release during thi s  time is  equivalent to the annual re lease during 
PDMS , that i s , 5000 gallons ( 19 , 000 l iters ) . The me thodology used to 
cal culate the annual l iquid release rates is  ident ical to that 
described in Sect ion 3 . 1 . 2 . 2  for PDMS . The amount of radioac tive 
material assumsd to be released annually in liquid releases during the 
engineering s tudy is shown in Table D . l6 of Appendix D .  

Cleanup . Liquid releases to the Susquehanna River would occur 
dur'ing the 4 -year period expec ted for immediate c leanup . The l iquids 
would largely cons i s t  of water used dur ing the decontamination process  
to  flush and decontaminate the reac tor coolant sys tem and the reac tor 
coolant drain tank , as well  as to remove contamination in other areas 

. of the fac i l i ty .  Be fore they were released , the liquids would be 
processed through the EPICOR II sys tem . Maximum releases of 
2 5 0 , 000 gallons ( 9 50 , 000 l iter s )  a year we re as sume d ,  based on info r ­
mat ion given i n  the PEl S . The methodology used t o  calculate the 
annual l iquid release rates i s  identical to that used for the calcu­
lat ion of l iquid release rates during c leanup following PDMS for the 
delayed c leanup al ternat ive ( Sec tion 3 . 2 . 2 . 2 ) ,  except th�t only a 
2 -year period for radioact ive decay was assumed . The amount of . radi o ­
active material assumed t o  b e  released annually i n  liquid releases 
during the c leanup is  shown in Table D . l 7 of Appendix D .  

Potential Storage Period Following Cleanup . As discupsed in 
Sect ion 3 . 1 . 2 . 1 , dur ing PDMS , a discharge rate of 5000 gallons 
( 19 , 000 l i ters ) annually was assumed . A somewhat smaller rate could 
be assumed for the potential s torage period fol lowing immediate 
c leanup because the vo lume would result only from water inleakage and 
would not inc lude small  quant ities  of water used for decontamination . 
However , the c leanup process  would have removed contamination from the 
areas where any inleakage is  expec ted ( Sect ion 3 . 1 . 1 . 3 ) ,  and since no 
decontamination would occur dur ing th is time , it  is unl ikely that the 
accumulated l iquids would contain measurable leve l s  of contamination . 

3 . 66 



3 . 3 . 2 . 3 Acc idental Atmospheric Releases 

The po tential for each of the three accidents l i s ted in Sec -
tion 3 . 1 . 2 . 3  to result in an airborne release of radionuc l ides was 
evaluated for each stage o f  the immediate c leanup alternative . If  the 
potential existed for a specific acc ident , the accident ' s  impact on 
the offs ite . population was evaluated quartti tatively . 

Table 3 . 26 shows the results of thi s  evaluation .  The table l is ts 
the 5 0 - year dose commitments to the maximal ly exposed member of  the 
publ ic , to the total population within a 50 - mi le ( SO- kilomete r )  radius 

· of the TMI - 2  s i t e , and to the population outs ide the 50 - mi le 
( SO - ki lometer )  radius as a result o f  acc idental atmospheric releases 
during each s tage of immediate cleanup where there was a potential for 
an acc ident . The dos e  commitments to the maximally exposed member of 
the public  and to the population within the 5 0 - mile ( SO - kilome ter) 
radius result from external exposure , inhalation , and the consump t ion 
of food products , as · discussed in Section 3 . 1 . 2 . 1 . The , dose commit ­
ment t o  the population out s ide the 50 - mile (SO-kilome ter )  radius 
resul ts  from external exposure , inhalation , and the consump tion of 
food p roducts exported  from with in the 5 0 - mile  (SO - ki lometer) · radius . 

The following sections discuss the speci fic assumpt ions used 
to de termine the potential for each of the acc idents l i s ted in Sec ­
t ion 3 . 1 . 2 . 3  during the s tages of immediate cleanup and the assump ­
tions made for the quanti ficat ion of  the impac t from the po tential 
accidental atmospheric releases . 

Two - Year Engineering S t� . The only credibl e  acc ident identi ­
fied for the 2 -year enginee ring study is  a fire in the s tairwell . The 
analys is of the impac ts from this  acc ident was based on assump tions 
s imi lar to thos e  found in Section 3 . 1 . 2 . 3  for the preparations for 
decommissioning . However ,  the level of radioactive contamination wi ll  
be  greater than during the decommiss ioning preparat ions because the 
acci dent is  assumed to occur during the first year of the engineering 
s tudy . The amount of radioactive mater ial assumed to be released 
during this acc i dent is shown in Table D . l8 of Appendix D .  

Cleanup . All three of the po tential acc idents resulting in 
atmospheric releases that were identified and l isted in Sec -
t ion 3 . 1 . 2 . 3  could resul t in atmospheric releases during the cleanup 
period o f  the ' immediate cleanup alternat ive . 

For the fire in the s tairwell/elevator structure dur ing immediate 
c leanup , the fraction of act ivity in the structure that is assumed to 
be released is  the same as that for a fire during PDMS (described in 
Sect ion 3 . 1 . 2 . 3 ) .  However , during immediate c leanup , double - s tage 
HEPA filters would be used routine ly in each train of the reactor 
bui lding ventilation sys tem . Thus , for a fire in the stairwell/ 
el evator struc ture , the frac tion of radioac tive particulates 
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TABLE 3 . 26 .  50 -Year Dose Commitments from Accidental Atmospheric Releases 
During Immediate Cleanup(a) 

Dose to Population 
Maximally Exposed 50-Mi le Radius 

Stages of Dose Offsi te Individual,  Population Size , 
Immediate Cleanu2 Acc ident Descri2tion Location mrem millions 

Engineering Fire in stairwell Bone 0 . 2  2 . 5  
Study Total body 0 . 02 

Cleanup Fire in stairwell Bone 0 . 2  2 . 6  
Total body 0 . 02 

HEPA filter fai lure Bone · 150 2 . 6  
Total body 16 

Decontamination liquid Bone 0 . 4  2 . 6  
spi ll Total body 0 . 006 

Potent ial Post- Fire in stairwell Bone 2 . 4  2 . 6  
c leanup Storage Total body 0 . 3  

( a )  Does not inc lude dose associ ated with accidents during decommi s s i oning o r  refurbi shment . 

Within Dose to Population 
of TMI -2 Outside 50-Mi le 

Dose , Radius of TMI - 2 ,  
2erson-rem 2erson-rem 

0 . 0 1 0 . 00 1  
0 . 0 07 0 . 0003 

0 . 0 1 0 . 00 1  
0 . 007 0 . 0003 

12 . 0  1 . 4  
6 . 4  0 . 5  

0 .  0 7 - 0 . 00 1  
0 . 004 0 . 0001 

0 . 2  0 . 02 
0 . 2  <0 . 00 1  



penetrating the HEPA filter was conservatively estimated at 0 . 0001 
( see Section 3 . 1 . 2 . 3 ) . In addition , the released inventory was 
adj us ted to account for 2 years of radioactive decay . The amount of 
radioac tive material calculated for release during this accident is 
shown in Table D . l9 of Appendix D .  

The acc idental failure o f  both stages o f  a double - stage HEPA 
filter (an event with a very low probabil ity of occurring) was assumed 
to occur at the most  critical t ime during the immediate c leanup proc ­
ess ; that is , during the postulated demolition of the stairwell/ 
elevator structure ( as in the cleanup following PDMS , Sec -
tion 3 . 2 . 2 . 3 ) . Both the assumptions given in Section 3 . 2 . 2 . 3  and the 
inventory of radionuclides were assumed to be the same for the cleanup 
stage of immediate cleanup , except that the inventory was adj us ted to 
account for only a 2 -year period of radioactive decay . The maximum 
amount of radioactive material calculated for release during this 
accident is  shown in Table D . 20 of Appendix D .  

The c onsequences o f  an atmospheric release from an acc idental 
sp ill of reactor coo lant system decontamination solution ins ide the 
reactor building are discussed in Section 3 . 2 . 2 . 3  for the cleanup fol ­
lowing PDMS . The assumptions made for the occurrence of this acc ident 
during the cleanup stage of immediate c leanup are the same as those 
presented in Section 3 . 2 . 2 . 3  for c leanup following PDMS , except that 
the inventory was adj usted to account for only a 2 -year period of 
radioactive decay . The amount of radioactive material calculated to 
be re leased from the reactor building during this accident . is shown in 
Table D . 2 l of Appendix D .  

Potential Storage Period Following Cleanup . Of the accidents 
evaluated above for the immediate c leanup period , only the fire in 
the s tairwell/elevator shaft was evaluated for the potential period of 
storage following PDMS . The assumption made previous ly , that 5 per­
cent of the activity in the s tairwell/elevator structure and fuel 
debris in basement sludge would remain fol lowing imn1ediate cleanup , 
was used as a bas is for the acc ident evaluation by conservatively 
assuming that the entire 5 percent of the radioact ivity was involved 
during the fire . Single - stage HEPA filters were conservatively esti ­
mated to allow release of only a fraction ( 0 . 01)  of the a irborne 
inventory . In addition , the inventory was adj usted to account for 
6 years of radioac tive decay . The amount of radioactive material 
calculated for release during thi s  accident is  shown in Table D . 22 of 
Appendix D .  

3 . 3 . 2 . 4 Acc idental Liquid Releases 

The potential for acc idents resulting in liquid releases of 
radionucl ides during immediate cleanup was evaluated . As discussed in 
Section 3 . 1 . 2 . 4 ,  the acc ident evaluated involved the rupture of a tank 
containing liquid that had been treated at least partially to remove 
radioactive material . The impact of the accident was evaluated 
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quantitatively for the cleanup period , the only s tage of immediate 
cleanup where the evaluation indicated that an accidental liquid 
release could occur . 

Table 3 . 27 shows the 50 - year dose commitment to the maximally 
exposed member of the public , to the total population within a 50 -mile 
(SO- kilometer) radius of the TMI - 2  s i te , and to the population outside 
the 50-mile (SO- kilometer ) radius as a result of accidental liquid 
releases during each s tage of  immediate cleanup where there was a 
potential for an accident . The dose pathways to the maximally exposed 
member of the public and to the population within the 50 -mile 
( S O -kilometer) radius include the drinking of Susquehanna River water , 
consumption of fish taken from the river , partic ipation in rivershore 
activities , and consumption of shellfish from the Chesapeake Bay , as 
described in Section 3 . 1 . 2 . 2 .  The dose commitment to the populat ion 
outside the 50-mi le (SO- kilometer)  radius is attributed solely to the 
consumption of Chesapeake Bay shellfish . 

The following sections discuss the specific assumptions used to 
determine the potential for an accidental l iquid release 'of radionu­
cl ides during the stages of immediate cleanup and the assumptions used 
to quanti tatively evaluate the impact from an accidental liquid 
release during the cleanup stage of immediate cleanup . 

Two -Year Engineering S tudy . No accidental liquid releases were 
considered for the 2 - year engineering s tudy because no credible acc i­
dents would result in a liquid re lease during the trans fer or  process ­
ing of the liquids produced . The reasons are the same as those given 
in Section 3 . 1 . 2 . 4 for PDMS during the delayed decommiss ioning 
alternative . 

Cleanup . The assumed pathway for an accidental liquid release 
of radionuclides during cleanup is  the same as that assumed for 
cleanup following PDMS in the delayed cleanup alternative ( see Sec­
tion 3 . 2 . 2 . 4 ) ; that is , the release of contaminated water to the 
Susquehanna River from the rupture of an 11 , 000 - gallon (42 , 000 - l iter) 
s torage tank . The assumptions used to evaluate the impact of this 
acc ident are the same as those made in Section 3 . 2 . 2 . 4 ,  except that 
the inventory was adj us ted to account for only 2 years of radioactive 
decay prior to the acc ident . The amount of radioactive mater ial cal ­
culated for release during this acc ident is shown in Table D . 23 of 
Appendix D .  

Potential Storage Period Following Cleanup . No acc idents involv­
ing liquid releases were identified on the bas is of the information 
given in Section 3 . 3 . 2 . 2  for l iquid releases during the potential 
s torage period following cleanup . 
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TABLE 3 .  2 7 . 50 -Year Dose Commi tments from Acc idental Liquid Releases 
During Cleanup Phase of Immediate Cleanup(a) 

A c c ident D e s c ription 
D o s e  

Location 

Storage tank rupture Bone 
Total body 

D o s e  to Maximally 

Expo s ed O f f s i t e  Individual 

Susquehanna River 

Wa ter , Fish ,  

A c t i vi t i es , 
m:tem 

0 . 0 0 2  
0 . 0 0 0 3  

Ches apeake Bay 

Sh e l l f i s h ,  
mrem 

0 . 0 0 0 1  
O . O O O O O B  

Population Within ' SO -M i l e  Radius of TMI - 2  
Susquehanna River 

Wate r ,  F i sh ,  
Activi t i es 

Population , Dos e ,  
thousands J2:erson-rem 

3 6 0  0 . 0 2 
0 . 0 0 0 5  

Chesapeake Bay 
She l l f i s h  

Population , Do s e ,  

mi l l i on s  person-rem 

2 . 6  0 . 0 0 0 4  
0 . 0 0 00 2  

( a )  D o e s  n o t  inc lude d o s e  assoc i ated w i th a c c i dents during d e c ommi s s i oning or r e furb i shment . 

D o s e  to Popu l a t i on 
Outs i d e · 5 0 - M i l e  

Rad i u s  o f  TMI - 2  
from Ch e s ap e ak e  Bay 

She ll f i sh ,  

person-rem 

0 . 0 7 
0 . 0 0 4  



3 . 3 . 3  Occupat ional Radiation Dose Evaluation for Immediate C l eanup 

The occupational radiation dose expected during the cleanup 
process  described for the immediate cleanup al ternat ive is estimated 
to be between 3700 and 9400 person- rem , as shown in Table 3 . 2 8 .  This 
e s t imate includes the doses  for the 2 -year engineering study and the 
3 - to 4 - year c leanup period . Thi s  i s  the dose required to achieve 
radiation leve ls s imilar to tho se in an undamaged reactor near ing the 
end of i ts l i fe and i s  in addit ion to the ·occupational radiation dose 
already received and the dos e  required to complete the de fue l ing per ­
iod . I f  a dec i s ion i s  made to put the : reactor into storage for 
18 years after cleanup , as discus sed in Section 3 . 3 . 1 ,  an additiona l 
10 to 17 person - rem of dose would be incurred . 

The e s t imates g iven in Table  3 ·. 2 8  are based · on a task -by - task 
analysis  of the work to be done arid are p resented as a .. range of values 
because of the uncertainties in the cleanup process  and techno logy .  
The range i s  wide because o f  uncertainties in the l�cation and dep th 

TABLE 3 . 2 8 .  Occupational Radiation Dose Estimates for Immediate 
Cleanup(a) 

Task Description 

2 - year enginee ring s tudy 
AFHB c leanup 
Reactor coolant sys tem decontamination 
Reactor bui lding basement general cleanup 
Reactor buil ding cubicle  c leanup 
Reacto� building bl6ckwall  removal 
D - ring dose reduction 
D - r ing final decontamination 

. Dome and polar crane decontamination 
Reactor bui l ding 347 - foot elevation 
cleanup 
Reactor bui lding 305 - foot e l evat ion 
cl eanup 
Engineering support 
Hea l th phys ics support 
Radioac tive was te handl ing 
Pos t - cleanup monitored s torage ( 1 8  years ) 

Occupat ional Dose , 
person- rem 

16 to 40 
65  to 140 
5 3  to 920  

670 to 15'00 
650  to 1400 

77  to 6 10 
360 to 7 8 0  
370 to 820  

1 0  to 2 0  

190  to 410  

290 to 630  
60  to 130 

550 to 1400 
360  to 5 50 

10  to 17 (b) 

' 3 700 to 9400 

(a) Does not inc lude dose associated with decommissioning or 
refurb ishment . 

( b )  Not inc luded in. the total . 
( c )  The totals may not b e  exac t because o f  rounding . 
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o f  pene t r a t ion of c ontaminat ion and in the me thods that woul d b e  u s e d  
f o r  reactor coo l ant sys tem dec ontamina t ion . In a dd i t i on ,  unc e r ta i n ­
t i e s  ex i s t  r e garding the e f f e c t ivene s s  of t h e  rob o t s  for p e r fo rming 
many of the tasks . A d i s c u s s i on o f  the me thodo l o gy u s e d  to c a l cu l a t e  
o c cup a t ional do s e s  i s  found in Append i x  H .  

· Th i s  e s t i ma te i s  l owe r than the e s t i ma t e  that was p r e sen te d for 
imme d i a t e  c l eanup in Supp l ement 1 to the P E l S . Th i s  is b e c aus e the 
S upp lement 1 e s t imate d i d  not t ake into account the us e o f  rob o t i c s  to 
any app re c i ab l e  extent . Howeve r ,  rob o t i c s  current ly are be i ng u s e d  
e ffect ive ly b y  the l i c ens e e  i n  des ludging and s c abb l ing c onc r e t e  i n  
the bas ement . T h e  current e s t imate i s  w i th in t h e  r ange o f  t h e  e s t i ­
mate p re s ented in Supplement 1 for c l e anup emp l oy ing robo t i c s . 

3 . 3 . 4  Was te Management Cons i de r a t i ons of I mmed i a te C l e anup 

Dur ing the 2 - ye ar engine e r ing s tudy , sma l l  amounts o f  LLW w i l l  b e  
gene r a t e d . Sub s e q uent c le anup a c t ivi t i e s  w i l l  gene r a t e  was t e  from a 
numb e r  of p r o c e s s e s ,  inc luding decontamina t i on o f  the r e a c t o r  coo l ant 
sys tem , re mova l of contamina ted p o r t i ons of the reac to r ve s s e l  head 
and contro l rod dr ive mechani sms , removal of the s t a i rwe l l/e levator 
s truc ture in the bas ement , and r emoval o f  temporary sh i e lding that has 
been p l a c e d  in the reactor bui l ding . The s e  ac t iv i t i e s  wi l l  a l s o  
gene r a t e  s e condary was t e  cons i s t ing o f  d i s p o s ab l e  p r o t e c t ive c l o th ing , 
too l s , and equ ipment . The e s t i�a t e d  vo l ume s and c l a s s e s  o f  was te that 
wou l d  be gene r a t e d  dur ing the 2 - year engine e r ing s tudy and dur ing the 
c l e anup p e r i o d  are sh own i n  T ab l e  3 . 2 9 .  Quant i t i e s  o f  wa s te gene r a t e d  
dur ing the p o t ent i a l  1 8 - ye a r  s t o r a ge p e r i od fo l l owing c l e anup wou l d  be 
smal l and were not quant i f ie d . 

For immediate c le anup , the s t a f f  has a s s umed that the wa s t e  
gene r a t e d  b e fo r e  the y e a r  2 0 0 1  wo u l d  b e  d i s p o s e d  o f  a t  a currently , 
l icensed s i te ,  wh ich was a s s ume d to be the fac i l i ty op e ra ted by U . S .  
E c o l o gy near Richland , Wash ington . The i mp a c t  of the was t e  a f t e r  
d i s p o s a l  a t  t h e  LLW s i t e  i s  c ons i de r e d  to b e  out s i de t h e  s c ope o f  th i s  
supp l ement and i s  the s ubj e c t  o f  a s ep ar a te l i cens i ng ac t ion i n  
conne c t i on w i th t h e  was te d i s p o s a l  s i t e . 

I t  is p o s s ib l e  that s ome of the was te gene r a t e d  could exceed 
max imum C l as s  C l im i t s , in wh ich case it could no t be accep t e d  by a 
l i c ensed burial s i te . Howeve r , the l i c ens e e  has a uni q ue ar rangement 
w i th th e U . S .  Depar tment of Ene r gy tha t  a l l ows such was t e s  to be 
t rans fe r r e d  to the DOE on a c o s t - r e imburs ement b as i s , a s  exp l a ined �n 
S e c t ion 3 . 1 . 4 .  

The env i ronmental impac t o f  t rans p o r t ing the was t e  gene r a t e d  
dur ing i mme d i a t e  c le anup was e s t im a t e d  from th e cur i e  e s t im a t e s  g iven 
in S e c t i o n  2 . 2 .  The s t a f f  a s s umed tha t  the was te would be s h ipped in 
the s ame c onta ine r s  that we re as s umed for de l ay e d  de comm i s s i oning 
( S e c t ion 3 . 1 . 4 ) . Was t e s  we re as s umed to b e  shipped to the l i censed 
LLW d i s p o s a l  s i te near Rich l and , Washington , wi th 4 2 1  to 5 5 9  sh i pmen t s  
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TABLE 3 . 29 .  Waste Volume Estimates for Immediate Cleanup(aJ 

Total Waste Volume 

Class of Waste(bl ft3 m3 

2 -Year Engineering S tudy 

Class A dry radioactive waste 60 to 200 1 . 7  to 5 . 7  
Class B or C air filters 0 to 130 0 to 3 . 5  
Class A ,  B ,  or C res idue from 10 to 40 0 . 3  to 1 . 1  
l i quid was te treatment 

Cleanup Activities 

Class A was te 9 1 , 000 to 120 , 000 2 , 600 to 3 , 400 
Class B was te 19 , 000 to 33 , 000 540 to 930 
Class A ,  B ,  or C waste 9 , 600 to 29 , 000 270 to 810 
Greater than Class C waste Some poss ible Some poss ible 

(a) Does not include waste volumes associated with decommiss ioning 
or refurb ishment . 

(b )  Was te is class ified according to 10 CFR 61 (CFR 1988a) cri­
teria . See  discuss ion in Section 2 . 3 . 2 .  

of Class A waste and 201 to 438 additional shipments of unspecified 
was te (Class A, B ,  or C ) . For the purpose of assess ing transportation 
impacts , i t  was assumed that the unspecified waste would all be 
Clas s  C waste . 

· 

The methodology for the assessment of shipping impacts �s 
described in Appendix F .  Transportation o f  this was te would result in 
the exposure of some members of the public to a very low radiation 
dose . The princ ipal exposed group would be the truck crews ; however , 
others could also be exposed such as those present at truck stops , 
trave lers on the highways , and res idents along the highways . The 
total transportation dose , exc luding the dose from accidents that may 
occur during shipments , is  expected to be 91 to 170 person- rem . The 
truck crews would rece ive the greatest  portion of this dose ;  an 
estimated 60 to 110 person- rem . ' 

As with transportation of any materials , there is a poss ibility 
that incidents dur ing transportation may result in traffic accidents 
wi th o.r wi thout inj uries or fatali ties . The estimated number of traf­
fic accidents that might occur during the entire shipping program for 
immediate cleanup was 4 . 5  to 7 . 2 ,  depending on the final was te volume . 
The s taff estimated the number of inj uries occurring over this ship ­
ping program at about 3 . 9  to 6 . 3  and the number of fatal ities at about 
0 . 3  to 0 . 5  ( the probabil i ty of a fatality during the entire shipping 
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program is  between approximately 3 to 5 chances out of  10 ) . 
Appendix F provides addit ional details regarding the analys i s  of 
transportation accidents . 

There is  also a small  probab i l i ty that acc idents may be severe 
enough to result in the breach of a was te container and release of 
some of the was te , as explained in Section 3 . 1 . 4 .  The s taff e s t imated 
that a dose of about 0 . 005  to 0 . 01 person - rem would result from acc i ­
dents during the shipmen t  o f  all o f  the was te generated dur ing imme d i ­
ate cleanup . 

3 . 3 . 5  Socioeconomic Impacts of Immediate Cleanup 

The direct soc ioecon�mic impacts of immediate cleanup were evalu­
ated . The basis for the evaluation is included in Appendix G .  The 
soc ioeconomic impac ts o f  the immediate cleanup alternative are 
expec ted to be mino r . The s taff as sumed that the current work force 
would be increased gradual ly dur ing the engineering s tudy as workers 
were rehired until  the 1 9 8 7 � 1 9 8 8  l evel of  1150 workers ( or s l ightly 
fewer)  was achieved . This  work force would be maintained for a per iod 
of 3 to 4 additional years beyond the 2 - year engineer ing s tudy . At 
the complet ion of cle�nup , the emp loyment level could change s ignif i ­
cantly , depending o n  the dispos it ion of  the fac i l i ty ( i . e  . •  pos t ­
c leanup s torage , decommis s ioning , o r  refurb i shment ) .  I f  the fac i l i ty 
i s  placed into post - c leanup storage , the number of workers requi red i s  
as sumed to be the same a s  that required for PDMS ( 100 t o  1 2 5  i n  the 
first year of pos t - cleanup s torage and 70 to 7 5  during subsequent 
years ) .  

Approximately 70  percent of the current work force res ides in the 
Harrisburg - Lebanon - Car l i s le labor marke t ( Cumberland , Dauphin , 
Lebanon , and Perry Countie s )  and 2 5  percent in Lancaster County . Th i s  
dis tr ibution would not b e  expected t o  change s ignificantly dur ing 
c leanup or post - cleanup s to rage . These  j obs are expected to support 
approximately half again the number in the surrounding communi ties , as  
outlined in Appendix G .  

The labor cost would be about $ 2 9  mill ion to $43 million per year 
during the engineer ing s tudy , $ 57 . 5  mi l l i on per  year for 1 1 5 0  worke rs 
during the 3 - to 4 - year cleanup per iod , and $ 5 . 0  mill ion to $6 . 3  mil ­
l ion for the firs t year of a pos t - c leanup storage with $ 3 . 5  mill ion to 
$ 3 . 8  mill ion for each year thereafter . The impact to the to tal income 
of the local communities  from immediate c leanup is expected to be 
app rox ima te ly twice the payro l l  level . 

3 . 3 . 6 Commi tment of Re sources During Immediate Cleanup 

The pr inc ipal resources comm i t ted in the immediate c leanup o f  
TMI - 2  would b e  money and radioac t ive bur i a l  ground space . Other 
resources , such as ene rgy and ion exchange res ins , will be relative ly 
minor . 
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The NRC s taff evaluated the cost  of immediate cleanup us ing 1 9 8 8  
dollars . The e s t imated cost of immediate cleanup ( $ 240 mill ion to 
$330  mill ion) , as presented in Table 3 . 30 ,  inc ludes the labor costs 
addressed in Sec tion ·3 . 3 . 5 ,  the was te transportation charges addressed 
in Sect ion 3 . 3 . 4 ,  and the was te disposal costs discussed be low . I f  
the fac i l ity was placed i n  pos t - c leanup s torage for 18  years after 
cleanup ( as di scussed in S ec tion 3 . 3 . 1 ) ,  an estimated addit ional 
$ 68 mill ion to $ 74 mill ion in cost would be incurred .  

Uncertainties in the labor cos t are due to the duration of 
cleanup , inflation , uncertaint ies in e s timating nonlabor overhead 
costs , and uncertainties in s taffing requirements . The staff assumed 
that a work force the s ize of the de fuel ing work force could complete 
the cleanup in a total of 3 to 4 years fol lowing the engineering 
study . I t was further assumed that the cost of any new robots would 
reduce the labor cost ; there fore , they are not e s t imated as a separate 
cost . 

Burial ground volume , the other s ignificant resource required in 
the immediate c leanup alternative , would be required for the disposal 
of 120 , 000 to 1 8 3 , 000 cubic fee t  ( 3400 and 5190 cubic me ter s )  of  low­
level radioac t ive waste . The was te disposal costs are based on 1 9 8 8  

TABLE 3 .  3 0 . Cost of Immediate Cleanup<al 

Labor Costs 

Type of Cost 

2 -year engineer ing s tudy 
3 to 4 years of cleanup 

Waste D isposal Costs 
120 , 000 ft3 to 1 8 3 , 000 ft3 
( incltiding decontamination was tes)  

Was te Transportat ion Costs 

Total{c) 

Proj ected Cos t ,  
$ mill ion<bl 

r 

5 8  to 86  
170  to  230 

6 . 0  to 9 . 2  

4 . 2  to 6 . 7  

240 to 330  

( a) Does  not inc lude cost  of decommiss ioning or  
re furb ishment . 

( b )  In 1 9 8 8  dollars . 
( c )  The totals may not b e  exac t because o f  rounding . 
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rates of $50  per cub i c  foot ( $ 1 800 per cubic meter)  plus surcharges 
for wastes with higher - than- normal radiation dose rates or curie  con ­
tent . Uncertainties in was te disposal costs arise from uncertainties 
in waste vo hune and future was te disposal costs . . 

3 . 3 . 7  Regulatory Cons iderat ions of Immediate Cleanup 

The re are no s ignificant regulatory cons iderations for immediate 
cleanup . The NRC staff would continue to review maj or cleanup act iv ­
ities for approval . There are also n o  regulatory cons iderat ions that 
would prevent the l icensee from implementing s torage of the fac i l i ty , 
refurbishing the fac i l i ty, or  'from plac ing the fac i l ity in decommis ­
s ioning at the complet ion of  cleanup . 

3 . 4 IMMEDIATE CLEANUP/REDUCED EFFORT 

The alternat ive of  immediate c leanup with reduced levels of 
e ffort ( immediate cleanup/reduced effort)  is  described in S e c ­
tion 3 . 4 . 1 .  The offs ite dos e evaluat ion is discussed in Sec ­
t ion 3 . 4 . 2 ,  occupational do se est imates in Section 3 . 4 . 3 ,  was te 
management impact_§> inc luding those

.
from transportation in Sec ­

t ion 3 . 4 . 4 ,  socioeconomic impacts in Sect ion 3 . 4 . 5 ,  commitment of 
resources in Section 3 . 4 . 6 ,  and regulatory cons iderat ions in 
Section 3 . 4 . 7 .  

3 . 4 . 1  Description o f  the Immediate Cleanup/Reduced Effort Al ternative 

The al ternative of immediate cleanup/reduced e ffort involves the 
continued cleanup of the TMI - 2  faci l i ty without stopp ing operations 
for an engineering p lanning study . The cleanup would be accomplished 
over a 7 - to 10 -year period of time . In addi ti6n , a �ork £orce would 
be used that was smaller than the 198 7 - 1988  defue ling work force and 
smaller than the work force for the immediate cleanup alternative . 
After complet ion of  the cleanup , the fac i l i ty could be e i ther refur ­
bished or decommis s ioned . Although the cleanup would be cons idered 
complete ( i . e . , achieving radiation levels  comparable to those in an 
undamaged reac tor fac i l i ty nearing the end of  i ts operat ing l ife ) , it  
is  poss ible that the licensee would choose not to immediately decom­
mission or refurbish the fac i l i ty but would place the faci l i ty in 
s torage unt i l  the time that TMI - 1  was ready for decommiss ioning . 
Thus , a period of  s torage following the comp letion of cleanup was also 
evaluated . The impac ts of  refurbishing or decommiss ioning , however ,  
are not evaluated in this  supplement . 

3 . 4 . 1 . 1  Cleanup with Reduced Effort 

The current defue l ing effort is  expected to result in the removal 
of more than 99 percent of the fuel before the s tart of immediate 
cleanup/reduced effort . In addi tion , it  was assumed that the fo llow ­
ing ac tivit ies would have occurred or would be underway before 
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s tarting immediate cleanup/reduced effort : decontamination of the 
bui lding and equipment surfaces  to levels approximating the l icensee ' s  
es tablished goals (Table 3 . 2 ) , packaging and disposal of radioactive 
was tes assoc iated wi th decontamination act ivi'ties , removal of the 
acc ident - generated water from the reactor building and the AFHB , and 
quantification of the residual fuel remaining in the facility . Activ ­
i t i e s  such a s  .those conduc ted during preparations for PDMS would not 
be performed ( e . g . , deac tivation and preservation of equipment , 
seal ing of fue l transfer tubes ,  and extens ive monitoring of the 
fac i l ity to provide a data base for plant trends , as discussed in 
Section 3 . 1 ) .  The vent ilation sys tems and fire de tection systems 
would rema in in the ir current operat ing s tate . 

Cleanup would be cont inued following the current defuel ing 
effort . Initial e fforts would be directed to the completion of the 
decontamination of the AFHB and var ious locat ions in the reactor 
building while an engineer ing s tudy of the cont inuation of the reactor 
building decontamination is  conducted . Fol lowing completion of the 
engineering s tudy , cleanup would cont inue at a slower rate than that 
assumed for the immediate c leanup alternative . In addi tion , the num­
ber o f  workers would be substant ially reduced from previous levels and 
would be lower than the levels as sumed for immediate cl,eanup ( Sec­
tion 3 . 3 ) .  At this reduced rate , cleanup would take 7 to 10  years to  
complete . 

The cleanup act�v� ties are assumed to be s imilar to those  pro ­
j ec ted by the s taff for evaluating cleanup during the delayed cleanup 
alternat ive ( see  Section 3 . 2 . 1 . 1 ) .  The differences are as follows : 
( 1 )  a period of 7 to 10  years would be necessary for cleanup at the 
reduced level of e ffort ; ( 2 )  engineering s tudies would be performed 
during the early years of cleanup , concurrently , wi th addi tional 
decontamination of the AFHB and various locations in the reactor 
building ; ( 3 )  advances in robotic techno logy that would have occurred 
during an intervening PDMS period poss ibly would not be ava ilable dur ­
ing the 7 - to 10-year period for immediate cleanup/reduced e ffort ; 
( 4 )  radiation doses would no t be reduced by a PDMS period ; and 
( 5 )  was tes would be shipped to a currently licensed site ( as sumed to 
be the fac ility operated by U . S .  Ecology near Richland , Washington) 
because a regional repo s i tory within 250  miles ( 400 kilometers)  of the 
s i te is not expec ted to be available . 

3 . 4 . 1 . 2  Po tential S torage Per iod Following Cleanup 

Fol lowing the cleanup process , the dose rates in the fac i l ity 
would be s imilar to dose rates in an undamaged reactor facil i ty at the 
end of its operating life . At this po int , the fac i l i ty would be ready 
for decommiss ioning or re furb ishment .  However ,  it  is poss ible that 
the l icensee would no t immediately decommiss ion or refurbish the 
fac i l i ty .  For this  reason , impacts were evaluated for a s torage 
period fol lowing complet ion of cleanup . A 14 - to 1 7 - year per iod of 
s torage fo llowing the completion o f  c leanup was evaluated based on a 
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7 - to 10 - year c leanup period and the expec ted expi rat ion o f  the Uni t - 1 
l icense in 2014 . Only a brief preparations period would be nec e s sary 
before s torage and thi s  would be accompl i shed as part of the cleanup 
process .  The s torage period following immediate c l eanup/reduce.d; 
effort would essential ly be equivalent to the pos t - cl eanup s torage 
period described in Section 3 . 3 . 1 . 3  for the immediate cleanup 
alternative . 

3 . 4 . 2  Offs ite Dose Evaluation for Immediate Cleanup/Reduced Effort 

The evaluation of the radiation dose  to the o ffs ite population 
as a result of immediate cleanup/reduced e ffort inc ludes an asses sment 
of the dose  from routine atmospheric  re leases , routine liquid 
releases , acc idental atmosphe ric releases , and acc idental liquid 
releases of radioac tive mater ial . 

3 . 4 . 2 . 1  Rout ine Atmospheric Releases 

The magni tude and impact of routine atmospher ic releases of 
radioac t ive material will vary depending on the s tage of immediate 
cleanup/reduced e ffort . The s e  s tages , as described in Sect ion 3 . 4 . 1 ,  
would include a 7 - to 10 - year period o f  cleanup at a reduced leve l of 
e ffort and a potential 14 - to 17 - year �torage period following comple­
tion of the cleanup . 

Tab le 3 . 31 shows the 50 - year dose  commitments to the maximally 
exposed member o f  the pub lic , to the total population within a 5 0 - mile 
( SO - kilometer ) radius o f  the TMI - 2  s i te , and to the population outs ide 
the 50 - mile ( 80 -k i lometer ) radius as a result of routine atmospher ic 
releases  during immediate c leanup/reduced e ffort . The dose  commi t ­
ments t o  the max imally exposed member o f  the . pub l ic and to the popu ­
lation within the 50 - mile ( 80 -kilometer)  radius result from external 
exposure , inhalation , and the consumption of food produc ts , as dis ­
cus sed in Sect ion 3 . 1 . 2 . 1 .  The dose  �ommi tment to the population 
outs ide the 5 0 - mile  ( 80 -kilometer)  radius resul ts from external 
exposure , inhalation , and the consumpt ion of food p roduc ts exported 
from within the 5 0 - mile ( 80 - kilometer ) radius . 

The spec i f ic as sumptions that were used dur ing the cal culation of 
the impacts for each of the s tages during immediate c leanup/reduced 
e ffort are dis cus sed in the following sections . 

Cleanup with Reduced Effort . The routine releases of  radioactive 
material 'from the TMI - 2 fac i l i ty occurring by atmospher ic pathways 
during the cleanup process are not expected to di ffer much from those 
occurr ing during the defuel ing period ( see Table 3 . 5 ) .  However , some 
r i s e  in eff luent concentrations may be exper ienced dur ing aggress ive 
decontamination e fforts , as discussed in Section 3 . 2 . 2 . 1  for the 
de layed cleanup alternative . Thus , radionuc lide releases were e s t i ­
mated large ly b y  us ing the same procedures as those  used for the 
de layed cleanup alternative ( see Section 3 . 2 . 2 . 1 ) , except that a 
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TABLE 3 .  3 1 . 

Stages of 
Immediate Cleanup/ 

Reduc ed E ffort 

Cleanup 

Potent ial  Post-
cleanup Storage 

5 0 - Year Dose Commitments from Routine Atmospheric Releases Resulting 
from Immediate Cleanup/Reduced Effort<aJ 

Duration , Dose 
i:ears Location 

10 Bone 
Total body 

1 4  Bone 
Total body 

Dose to 
Maximally Exposed 

Offsite Individual ,  
mrem 

2 . 6  
0 . 97 

3 . 0  
0 . 3  

Population Within 
50-Mile Radius of TMI-2  

Population Si z e ,  
millions 

2 . 5  to 2 . 9 .  

2 . 9  t o  3 . 3  

Dose , 
person-rem� 

0 . 8  
0 . 06 

2 . 3  
1 . 6  

Dose to Population 
Outside 50-Mi le 
Radius of TMI - 2 ,  

person-rem 

0 . 1  
0 . 006 

0 . 2  
0 . 05 

( a )  Does not include dos e associated with decommissioning or refurbi shment . 



per iod of 10  years was assumed ( rather than a 4 -year period) and no 
radioac t ive decay result ing from a s torage period would occur . 
Release rates during nine of the years were assumed to be s imilar to 
the current release rates shown in Table 3 . 5 .  Dur ing one of the 
years , release rates were as sumed to be two orders of  magnitude h i gher 
than current release rates to account for the potentially greater 
reJease rates during aggres s ive decontamination methods . Although the 
annual re lease rates dur ing immediate cleanup/reduced e ffort are 
expected to be of the same magnitude as the re lease rates dur ing the 
3 - to 4 - year period of immediate cleanup , the release from immediate 
cleanup/reduced effort will  continue over a period of  7 to 10 years . 
The annual release rates calculated for atmospheric releases during 
the cleanup per iod are shown in Table D . 24 of Appendix D .  

Potential Storage Period Following Cleanup . The impact of a 
potential s torage period fol lowing immediate c leanup/reduced effort i s  
s im i l ar t o  the impact for the po tential s torage period fol lowing imme ­
diate cleanup ( Section 3 . 3 . 2 . 1 ) .  The maj or di fference is  that the 
s to rage period for immediate cleanup/reduced e ffort i s  assumed to las t 
14 to 17 years , whi le the s torage period fol lowing immediate cleanup 
is as sumed to las t 18 to 19  years . The annual release rates calcu­
la ted for atmospheric releases dur ing the potential s torage per iod 
following c leanup are shown in Table D . 2 5 of  Appendix D .  

3 . 4 . 2 . 2  Rout ine Liquid Releases  

Table 3 . 3 2 shows the 50 -year dose  commitment to  the maximally 
ex.posed member of the publ i c ' to the total population with in a 50 -mile 
( 80 - ki lometer)  radius o f  the TMI - 2  s ite , and to the population outs ide 
the 5 0 - mile ( 80 - kilome ter)  radius as a result of routine l iquid 
re leases during immediate c leanup/reduced e ffor t . The dose pathways 
to the maximal ly exposed individual and to the o ff s i t e  populat ions 
include the dr inking of Susquehanna River water , consump tion of fish 
inhab i t ing the r iver , partic ipat ion in r ivershore act ivities , and the 
consumpt ion of she l l fi sh from the Chesapeake Bay , as described in 
Section 3 . 1 . 2 . 2 .  The dos e  to the population outside the 50 -mile  
( 80 - kilomete r )  radius is  attributed solely to  the consumpt ion o f  
Chesapeake Bay she llfish . 

The spec i f ic assump tions that were used dur ing the calculation of  
the impacts for each of  the s tages during immediate c leanup/reduced 
effort are discus sed in the following sections . 

Cleanup with Reduced Effort . Liquid releases w i l l  occur during 
the 7 - to 10 - year per iod assumed for immediate cleanup/reduced effort . 
The s ource and quant i ty of liquids will be as discus sed in Sec -
tion 3 . 3 . 2 . 2  for immediate cleanup . However ,  the release will  occur 
over 7 to 10 years and there will be no per iod of radioact ive decay 
be fore the s tart of  the al ternat ive . The annual release rates calcu­
lated for l iquid releases dur ing the cleanup period are shown in 
Tab le D . 2 6 of  Appendix D .  
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Stage of 
!l!U1ledi ate 
Cleanup/ 

Reduced 
Effort 

Cleanup 

Duration , 
years 

10 

TABLE 3 . 32 .  50 -Year Dose Commitments from Routine Liquid Releases 
Resulting from Immediate Cleanup/Reduced Effort<aJ 

Dose  
Location 

Bone 
Total body 

Dose to Maximally Exposed 
Offs ite Individual 

Susquehanna River 
Water , Fish,  
.Activities , 

mrem 

0 . 2  
0 . 1  

Chesapeake Bay 
Shellfish , 

mrem 

0 . 006 
0 . 0004 

Population Within 50-Mi le Radius of TMI-2 
Susquehanna River 

Water , Fish, Chesapeake Bay 
Activities Shellfish 

Population , Dose ,  · Population , Dos e ,  
thousands person-rem mi llions person-rem 

340 to 400  1 . 0  
0 . 06 

2 . 5  to 2 . 9  0 . 02 
0 . 001 

( a )  Does not include dose assoc iated with decol!U1lissioning or r·efurb ishrilent . 

Dos e to Population 
Outside 50-Mi le 
Radius of TMI-2 

from Chesapeake Bay 
Shellfish, 
person-rem 

2 . 8  
0 . 2  



Potential S torage Per iod Fol lowing Cleanup . As discussed in S ec ­
t ion 3 . 1 . 2 . 1 ,  during the period o f  PDMS , a discharge rate o f  5000 gal ­
lons ( 19 , 000 l iters ) annually was assumed . A somewhat less er rate 
could be assumed for the potential s torage period following immediate 
cleanup/reduced effort because the volume would result only from water 
inleakage and would not include small quanti t ies of water used for 
decontamination . However , the cleanup process  would have removed 
contaminat ion from the areas where any inleakage is expecte d .  S ince 
no decontamination would occur during this  period , it is unlikely that 
accumulated liquids would contain measurable level s  of contamination . 

3 . 4 . 2 . 3  Accidental Atmospheric Releases 

The po tential for the three accidents l i s ted 
to resul t  in an airborne release of  radionucl ides 
cleanup/reduced effort alternative was evaluated . 
existed for a specific acciden t , the impac t of the 
offs i te population was evaluated quantitative ly . 

in S e c t ion 3 . 1 . 2 . 3  
for the immediate 

If  the potential 
accident on the 

Table 3 . 3 3 shows the results  of thi s  evaluation . The table 
lists the 5 0 -year dos e  commitments to the maximal ly exposed member of 
the publ ic , to the total population w i thin a 5 0 - mile ( 80 - kilome ter)  
radius of the TMI - 2  s i te , and to the population outside the 50 -mile 
( 80 -kilome ter)  radius as a resul t of acc idental a tmospheric re leas e s  
during immediate cleanup/reduced effort . The dose comm i tments to the 
maximally exposed member of the pub l ic and to the populat ion w i thin 
the 50 - mile ( 80 - kilometer)  radius resul t from external exposure , 
inhalation , and the consump tion of  food produc ts , as discussed in Sec ­
tion 3 . 1 . 2 . 1 .  The dose  commi tment to the population outs ide the 
50 - mile ( SO - kilometer)  radius results from external exposure , inhala­
tion , and the consumpt ion of food produc ts expor ted from within the 
5 0 - mi le ( 80 - kilometer)  radius . ' 

The specific assump t ions used to de termine the po tential for each 
of the acc idents l i s ted in Sec t ion 3 . 1 . 2 . 3  during immediate cleanup/ 
reduced e ffort and the as sumpt ions made for the quanti fication of  the 
impac t from the acc idental atmosphe ric releas es  are discus sed in the 
following sect ions . 

Cleanup w i th Reduced Effort . The potent ial for accidents resul t ­
ing i n  the atmosphe r ic release of  radionuclides dur ing the cleanup 
phase of immediate c leanup/reduced effor t is  the same as that for the 
corre sponding s tage of the immediate c leanup alternat ive discus sed in 
Sect ion 3 . 3 . 2 . 3 .  The three potential acc idents result ing in airborne 
releases that were deve loped from the l i s t  of po tent ial acc idents 
given in the PElS  ( described in Sec tion 3 . 1 . 2 . 3 ) have a probab i l i ty of 
occurring dur ing the c leanup proce s s . These three acc idents are a 
fire in the s tairwe l l/elevator s truc ture , the · rupture of  a double ­
s tage HEPA filter during decontamination efforts , and the spill  of  
decontaminat ion solution in  the reac tor building . The as sumptions 
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TABLE 3 .  33 . 5 0 - Year Dose Commi tments from Accidental Atmospheric Re leases 
Dur ing Immedia:te Cleanup/Reduced Effort(a) 

Dose· to Population Wi thin 
Stages o! Maximally Exposed 50-Mi le Radius o! TMI-2 

Immediate Cleanup/ Dose O!!site Individual , Population Size ,  Dos e ,  
Reduced Effort Acc ident Desc riEtion Location mrem millions Eerson-rem 

Cleanup Fire in stairwell Bone 0 . 2  2 . 5  0 . 0 1  
Total body 0 . 02 0 . 007 

HEPA fi lter fai lure Bone 150 2 . 5  13 . 0  
.. Total body 17 8 . 8  

Decontamination l i quid Bone · 0 . 4  2 . 5  0 . 07 
spi ll Total body 0 . 008 0 . 004 

Potential Post- Fire in stairwell Bone ·2. 4 2 . 9  0 . 2  
c leanup storage Total body 0 . 2  0 . 2  

( a )  Does not include dose associated with .accidents during decommi ssioning or . refurbishment.  

Dose to Population 
Outside 50-Mi le 
Radius o! TMI -2,  

Eerson-rem 

0 . 00 1  
0 . 0004 

1 . 0  
0 . 5  

0 . 002 
0 . 0001 

0 . 02 
0 . 0 1 



made for· the evaluat ion of  the impac t of  each acc ident occurring dur ­
ing the cleanup period are the same as those given in Section 3 . 3 . 2 . 3  
for the same acc idents occurring during the c leanup period of the 
immediate cleanup al ternative . The maximum amounts o f  radioac tive 
material calculated to be releas ed to the at�osphere from a fire in 
the s tairwel l/e levator s tructure , a HEPA filter failure , and a sp i l l  
o f  decontaminat ion solution are given i n  Tables  D . 27 ,  D . 2 S ,  and D . 2 9 ,  
respectively , in Appendix D .  

Potential Storage Period Following Cleanup . Of the acc idents 
evaluated , only the fire in the s tairwell/e levator shaft was deemed to 
be a potential acc ident during a 14 - year storage period . I t  was 
assumed that 5 percent of the radioac tivity in the s tairwell/e levator 
s truc ture and in the fuel debris in the basement s ludge would remain 
fol lowing the cleanup period . The accident was evaluated by us ing the 
assumptions in Section 3 . 3 . 2 . 3  for a fire during the po tent ial s torage 
period following immediate cleanup , except the �e leases . we re adj us ted 
to account for 10 years of  radioact ive decay . The amount of radio ­
ac tive material as sumed t o  be released during thi s  acc ident i s  shown 
in Table D . 30 o f  Appendix D .  

3 . 4 . 2 . 4  Accidental Liquid Re leases 

Table 3 . 34 shows the 5 0 -ye ar dose commi tments to the maximally 
exposed member of  the pub l i c , to the tota'l population within a 50 -mile 
( SO - ki lometer) radius of  the TMI - 2  s ite , and to the population outside 
the 50 - mile ( S O - kilometer )  radius as a �esul t of accidental liquid 
releases dur ing the cleanup stage of immediate cleanup/reduced effort , 
the only s tage in which there i s · a  potential for an acc ident . The 
dose  pathways to the maximally exposed member of the pub l ic and to the 
population within the 50 - mile (80 - kilome ter)  radius inc lude the 
drinking of Susquehanna River water , consump tion of fish taken from 
the r ive r ,  participation in rivershore activi ties , and the consumpt ion 
of she l l fish from Chesapeake Bay , as described in Section 3 . 1 . 2 . 2 .  
The dose  commi tment to the population outs ide the 50 - mile 
( SO - kilometer) radius i s  attrib�ted solely to the consump tion of  
Chesapeake Bay she l l fi sh . 

The specific as sumptions used to de termine the potential for an 
acc idental liquid re lease o f  radionucl ides during immediate c leanup/ 
reduced effort and the as sumptions made for the quant i fication of  the 
impact from the acc i dental l iquid re leases  are discuss ed in the 
fol lowing sections . 

· 

Cleanup with Reduced Effor t .  The assumed pathway for an acc i ­
dental liquid release of  radionucl ides during the cleanup period i s  
the same a s  that assumed for the cleanup period fol lowing PDMS for the 
delayed cleanup alternative ( see Sec tion 3 . 2 . 2 . 4 ) ; that i s , the 
release of contaminated water to the Susquehanna River based on the 
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Acci dent Description 

Storage tank 
rupture 

TABLE 3 . 34 .  50 -Year Dose Commitments from Accidental Liquid Releases 
During Cleanup Phas e of Immediate Cleanup/Reduced Effort(a) 

Dose 
Loc ation 

Bone 
Total body 

Dose to Maximally 
Exposed Offs ite Individual 

Susquehanna River 
Water , Fish , 

Activities , 
mrem 

0 . 002 
0 . 0003 

Chesapeake Bay 
Shellfish ,  

mrem 

0 . 0001 
0 . 000008 

__ P"'o""p"'u"'l,a:..::t::i-=o.:..:n_W"""'i t,h""'i..,n"--'S"'O'--"'M"'i..=l-=e-R=ad""i..,u,.,s<.....:o:..:f'--"TM.:..:..:.I_-2=-- Dose to Population 
Outs ide 50-Mile . Susquehanna River 

Water , Fish, 
Activities 

Population, Dos e ,  
thousands person-rem 

340 0 . 02 
0 . 0005 

Chesapeake Bay Radius of TMI-2 
----�S"'h.:..:e�l�l�f�i�s.:..:h ________ from Chesapeake Bay 
Population ,  Dos e ,  Shellfish ,. 

millions person-rem ___ p�e�r"'s�o�n�-�r�e�m=-----

2 . 5  0 . 0004 
0 . 00002 

0 . 07 
0 . 004 

( a )  Does not include dose associ ated wi th accidents during decommissioning o r  refurbi shment . 



rupture of  an 11 , 000 - gallon ( 4 2 , 000 - l i te r )  s torage tank . The amount 
o f  radioact ive material calculated for release dur ing this accident is 
shown in Table D . 3 1 of  Appendix D .  

Potential S torage Period Fol lowing Cleanup . No acc idents involv­
ing l iquid releases were identi fied on the bas is  of the information 
given in �ec t ion 3 . 4 . 2 . 2  for l iquid releases during the potential 
s torage period following immediate cleanup/reduced e ffort . 

3 . 4 . 3  Occupat ional Radiation Dose Evaluation for Immediate Cleanup/ 
Reduced  Effort 

The occupational radiation dose expected during the cleanup proc­
ess  descr ibed for  immediate cleanup/reduced effort is es timated to be 
between 3 700 and 9300 person - rem , as shown in Table  3 . 35 .  The e s t i ­
mate includes the doses for cleanup over 7 to 10  years and is  essen­
t ially the s ame as the immediate cleanup doses found in Section 3 . 3 . 3 ,  
except no doses are included for the 2 - year engine e r ing s tudy . This 
is the dos e  requi red to achi eve radiat i on levels s im i lar to thos e  in 
an undamaged reactor fac i l i ty nearing the end o f  i t s  operating l ife ; 
this dose is in addition to the occupat ional radiat ion dose already 
rece ived and the dose required to complete the de fuel ing period . 

I f  a dec is ion was made to put the reactor into s torage for 
14 years after cleanup , as discussed in Section 3 . 4 . 1 ,  an addit ional 
8 . 3  to 14 person- rem of dose would be incurred .  

The .  e s t imates given i n  Table 3 . 3 5 are based o n  a task-by - task 
analys is of the work to be done and are presented as a range of values 
because of the uncertainties in the· cleanup process  and technology . 
The range is wide because of  uncertaint ies  in the location and depth 
of penetration of contaminat ion and in the methods of reac tor coolant 
system decontamination . In addit ion , uncertainties exist regarding 
the e ffectivenes s  of the robots for per forming many of the tasks . A 
discuss ion o f  the methodology used to calculate occupat ional doses is  
found in Appendix H .  

3 . 4 . 4  Waste Management Cons iderat ions of Immediate Cleanup/Reduced 
Effort 

Cleanup ac t ivities will  generate was te from a number of proc ­
esses , inc luding decontamination of the reactor coolant sys tem , 
removal of contaminated portions of  the reactor ves s e l  head and 
control rod dr ive mechanisms , removal of  the stairwe ll and elevator 
shaft in the bas ement , and removal of temporary sn ie lding that has 
been placed in the reactor bui lding . These act ivi ties will also gen­
erate secondary waste cons i s t ing of disposable protec t ive cloth ing , 
tools , and equipment . The e s t imated volumes and classes of  was te that 
would be generated during the cleanup period are shown in Table 3 . 36 .  
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TABLE 3 . 35 .  Occupational Radiation Dose Es timates for 
Inunediate Cleanup/Reduced Effort!a) 

Task Description 

AFHB cleanup 
Reactor coolant system decontamination 
Reactor building basement general cleanup 
Reactor building cub icle  cleanup 
Reac tor building b lockwal l  removal 
D - r ing dos e  reduct ion 
D - r ing final decontamination 
Dome and polar crane decontamination 
Reac tor building 347 - foot elevation 
cleanup · 
Reactor building 305 - foot elevation 
cleanup 
Engineer ing support 
Health physics support 
Radioactive was te handling 
Post - cleanup monitored s torage 

( 14 years ) 

Total (c) 

Occupational Dose , 
person- rem 

65  to 140 
53 to 920  

670 to  1500 
650 to 1400 

77 to 610 
3 60 to 780  
370  to  820  

10 to  20  

190 to  410 

290 to 630  
60 to 130  

5 50 to  1400 
3 60 to 550  
8 .  3 to  14(b) 

3700 to .9 300 

( a )  Does not include dose assoc iated with deconuniss ioning or 
refurb ishment . 

(b ) Not inc luded in the total . 
( c )  The totals may not b e  exact because o f  rounding . 

Quanti ties of was te generated during the potential 14 -year s torage 
period following c leanup would b� small and were not quantified . 

For immediate cleanupjreducedt e ffort , the s taff assumed that the 
was te generated be fore the year 2 001 ( thus , through the end of the 
cleanup per iod) would be disposed of at a currently l icensed s i te .  
The currently l icensed s ite was assumed to be the fac i l i ty operated by 
U . S .  Ecology near Richland , Washington . The impact of the was te after 
disposal at the LLW s ite is  cons idered to be outside the scope of this  
supplement and is  the subj e c t  of a separate l icens ing action in 
connection with the was te disposal s ite . 

I t  is poss ib le that some of the waste generated could exceed 
maximum Class C l imits , in which case it could not be accepted by a 
l icensed burial s i te .  The .licensee , however , has a unique arrangement 
with the U . S .  Department of Energy that allows such was tes to be 
trans ferred to the DOE on a cos t - re imbursement bas is . 
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TABLE 3 . 3 6 .  Waste Volume Estimates for Immediate Cleanup/ 
Reduced Effort(a) 

Class of Waste(b) 

Class A 
Class C 
Classes A ,  B ,  or C 
Greater than -class C 
waste 

91 , 000 
19 , 000 

9 , 600 
Some 

Total Was te Volume 
ft3 ms 

to 120 , 000 2 , 600 to 3 , 400 
to 33 , 000 540 to 930 
to 29 , 000 270 to 810 
pos s ible Some possible 

(a )  Does not include waste volumes assoc iated with decommis ­
s ioning or refurbishment . 

(b) Waste is c lass ified according to 10 CFR 61  ( CFR 1988a)  
criteria . See discuss ion in Section 2 . 3 . 2 .  

The environmental impact of transporting the waste generated 
during immediate cleanup/reduced e ffort was estimated from the curie 
estimates given in Section 2 . 2 .  The staff assumed that the was te 
would be shipped in the s ame containers that were assumed for delayed 
decommissioning ( Section 3 . 1 . 4 ) . Wastes were cons idered to be shipped 
to the licensed LLW disposal s ite near Richland , Washington , with 421 
to 559  shipments of Class A waste and between 201 and 438 additional 
shipments of unspec ified waste (Class A ,  B ,  or C ) . For the purpose of 
assess ing transportation impacts , it was conseivatively assumed that 
the unspecified was te would all be Class C was te . 

The methodology for the assessment of  shipping impac ts is  
described in Appendix F .  Transportation o f  this waste would result in 
the exposure of some members of the public to a very low radiation 
dose . The principal exposed group would be the truck crews ; howeve r ,  
others could also be exposed , such a s  those present a t  truck stops , 
travelers on the highways , and residents along the highways . The 
total transportation dose , excluding the dose from accidents that may 
occur during shipments , i s  expected to be 91  to 170 person - rem . The 
truck crews would rece ive the greates t  portion of this dose , 60 to 
110 person - rem . 

As with transportation of any materials , there is a pos s ibility 
that incidents during transportation may result in traffic acc idents 
with or without inj uries or fatalities . The estimated number of traf­
fic accidents that might occur during the entire shipping program for 
immediate c leanup/reduced effort was 4 . 5  to 7 . 2 ,  depending on the 
final waste volume . The s taff estimated the number of inj uries occur ­
ring over this shipping program a t  3 . 9  t o  6 . 3  and the number of 
fatal ities at 0 . 3  to 0 . 5  ( the probab i lity of a fatality during the 
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entire shipping program is between approximately 3 and 5 chances out 
of 10) . Appendix F provides additional details regarding the analys is 
of transportation accidents . .  

There is also a small probability that accidents ma:y be severe 
enough to result in the breach of a waste container and release of 
some of the waste , as explained in Section 3 . 1 . 4 .  The staff estimated 
that a dose of about 0 . 005  to 0 . 01 person- rem would result from acci ­
dents during - the shipment o f  all o f  the waste generated during immedi ­
ate cleanup/reduced effort . 

3 . 4 . 5  Socioeconomic Impacts of Immediate Cleanup/Reduced Effort 

The direct socioeconomic impacts of immediate cleanup/reduced 
effort were - evaluate d .  The bas is for the evaluation is  included in 
Appendix G .  The socioeconomic impacts are expected to be minor . The 
staff estimated that the number of workers required to complete 
cleanup would be 50 to 7 5  percent (approximately 580 to 860 persons ) 
of the number involved in the 198 7 - 1988  defueling and decontamination 
efforts . At the completion of cleanup , the employment level could 
change s ignificantly depending on the disposition of the facility ., 
One option avail"able at the end of the cleanup is to put the reactor 
into post -cleanup storage for 14 years , as discussed in Section 3 � 4 . 1 .  
The number o f  workers required during this opt ion is assumed to be the 
same as that required · for PDMS : 100 to 1 2 5  in the first year of post � · 
cleanup storage and 7 0  to 7 5  during subsequent years . 

Approximately 7 0  percent of the current work force res ide s  in 
the Harrisburg- Lebanon- Carl isle labor market (Cumberland , Dauphin , 
Lebanon , and Perry

. 
Counties ) and 25  percent in Lancaster County . This 

distribution would not be expected to change s ignificantly during 
cleanup or pos t - cleanup storage . Thes e  j obs are expected to support 
approximately half again the number in the surrounding communities , as 
outl ined in Appendix G .  

. 

The labor cost would be about $ 2 9  mill ion to $43 million per year 
for 580 to 860  workers . The impact on the . total income of the local 
communities from immediate cleanup/reduced effort is expected to be 
approximately twice the payroll  leve l . 

3 . 4 . 6  Commitment of Resources During Immediate Cleanup/Reduced Effort 

The princ ipal resources committed in immediate cleanup/reduced 
effort would be money and· radioac tive burial ground space . Other 
resources , such as energy and ion exchange res ins , will be relatively 
minor . 

The NRC s taff has evaluated the cos t of this cleanup us ing 1988  
dollars . The estimated cost o f  immediate cleanup/reduced effort 
( $ 2 10 mill ion to $450 million) , as presented in Table 3 . 37 ,  includes 
the labor costs addressed in Section 3 . � . 5 ,  the was te transportation 
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TABLE 3 .  37 . Cost of Immediate Cleanup/Reduced Effort(a) 

Labor Cos ts 

Type of  Cost  

7 to  10 years of  cleanup 

Waste Disposal Cos ts 
120 , 000 ft3 to 1 8 3 , 000 ft3 ( including 
decontamination was tes ) 

Was te Transportaiion Costs 

Total(c) 

Proj ected Cos t , 
$ mill ion!b) 

200 to 430 

6 . 0  to 9 . 2  

4 . 2  to 6 . 7  

210 to 450 

(a)  Does not include cost o f  decommiss ioning or refurb ishment . 
(b ) In 1988  dollars . 
( c )  The totals may not b e  exac t because o f  rounding . 

charges addressed in Section 3 . 4 . 4 ,  and the was te disposal costs dis ­
cussed below . I f  the reac tor is p laced in post - cleanup s torage fqr 
14 years following cleanup , as discussed in Section 3 . 4 . 1 ,  an addi ­
tional $ 54 million to $59  mill ion in cost would be incurred . 

Uncertainties in the labor cost  are the result of the duration of 
cleanup , inflation , uncertainties in es timating nonlabor overhead 
costs , and uncertainties in s taffing requirements . The s taff assumed 
that a work force 50 to 7 5  percent of the defuel ing work force could 
complete the cleanup in 7 to 10 years . The staff further as sumed that 
the cost of any new robots would reduce the labor cos t ;  there fore , 
they are not estimated as a separate cos t .  

Bur ial ground volume , the other s i gnificant resource required in 
the immediate cleanup/reduced e ffort al ternative , would be required 
for the disposal of 120 , 000 to 183 , 000 cubic feet ( 3400 to 5190 cubic 
meters ) of low- level radioactive was te . The 'waste disposal costs are 
based on 1988  rates of $50  per cubic  foot ( $ 1800 per cubic meter ) plus 
surcharges for was tes with higher - than - normal radiation dose rates or 
curie content . Uncertainties in was te disposal costs ar ise  from 
uncertainties in was te volume and future was te disposal costs . 

3 . 4 . 7  Regulatory Cons iderations of  Immediate Cleanup/Reduced Effort 

The re are no signi ficant regulatory cons iderat ions for immediate 
cleanup/reduced effort . The NRC would cont inue to review maj or 
cleanup activities for approval . There are also no regulatory 
cons iderations that would prevent the l icensee from implementing 
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s torage o f  the fac i l ity , re furb ishing the fac i l i ty ,  or plac ing the 
fac i l ity in decommis s ioning at the completion of  cleanup . 

3 . 5  IMMEDIATE DECOMMISS IONING 

Immediate decomm i s s i on ing , as envis i oned by the NRC s taff , is  
des c r ibed in Sectio.n 3 . 5 . 1 .  The offs i te dose  evaluation is discussed 
in Sect ion 3 . 5 . 2 ,  occupat ional dose e s t imates in Section 3 . 5 . 3 ,  was te 
management impac ts inc luding those  o f  transportation in Sec tion 3 . 5 . 4 ,  
s o c ioeconomic impacts in Section1 3 .  5 .  5 ,  commi tment o f  resources in 
Sect ion 3 . 5 . 6 ,  and regulatory cons ide rat ions in Section 3 . 5 . 7 .  

3 . 5 . 1  Descrip tion of the Immediate Decommissioning Alternative 

For the immediate decomm i s s ioning alte-rnat ive , the s taff evalu­
ated only the preparations to decomm i s s ion the TMI - 2  fac i l ity .  Opera­
t ions occurring during the decommiss ioning of the fac i l ity were not 
evaluated . The te rm " immediate " is  used to denote that the prepara ­
t ions for decommi s s ioning would take place during and fol lowing the 
completion o f  the current de fue l ing e ffort and would not be preceded 
by a s torage perio d .  The p reparations would be a combination of  the 
preparations for PDMS des c r ibed in Sec tion 3 . 1 . 1 . 2  and the prepa­
rat ions for decommis s ioning following PDMS as discussed in Sec -
t ion 3 . 1 . 1 . 4 .  Preparations would include planning and engine�ring 
( including the preparat ion of a proposed decommiss ioning plan) , 
equipment/system deactivation ,  and predecommiss ioning fire inspec ­
t ions . Small amounts of  decontamination might b e  performed i n  support 
of preparat ion act ivities . In addit ion , extens ive plant character iza­
tion would be conduc ted to ensure that plant conditions and trends 
were documented . It is important to note that not all of the ac tiv­
ities  desc ribed as preparat ion e fforts for decommiss ioning discussed 
in Section 3 . 1 . 1 . 4  would be conduc ted dur ing immediate decommissioning 
preparations s ince many o f  these act ivities  would not be necessary , in 
the absence of  a s torage period ( e . g . , the measurement of  the degrada­
t ion of sys tems or components that iso late fuel and contamination and 
the cleanup of sys tems and locations that have exhibited movement of  
contamination) . Addit ional decontamination cleanup (other than the 
small  amounts described above ) would not be a part of the immediate 
decommissioning alternative ; rather , it would be part of the decom­
m i s s ioning process  and wi l l  not be evaluated here . 

Al though preparat ion o f  a decommissioning plan could require 
several years ' e ffort and approval of the plan could require an addi ­
tional 2 years , for. purpos e s  o f  evaluation , the pre.paration phase , is  
evaluated based on a duration o f  2 years . A 2 - year period for decom­
miss ioning preparations c ould be deemed the upper l imit for plant ­
re lated activi t ies  necess ary for decommiss ioning ; that i s , the length 
of time necessary to implement this  alternative should the l icensee 
immediately come forward w i th a decommiss ioning plan .  
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3 . 5 . 2  Offs ite Dose Evaluat ion for Immediate Decomm i s s ioning 

The evaluation of the radiation dose to the o ffs ite population as 
a result of the immediate decqmm i s s ioning alternat ive include s an 
as ses sment of  the dose from rout ine atmospheric releases , routine 
l i quid releases , accidental atmospheric releases , and accidental 
l i quid releases of radioact ive material . 

3 . 5 . 2 . 1  Routine Atmospheric Releases 

Table 3 . 3 S shows the 5 0 - year dose commi tment to the maximally 
exposed member of the publi c ,  to the total populat i on within a 50 - mile 
( SO - ki lometer ) , radius of the TMI - 2  site , and to the population outs ide 
the 50 - mile ( SO - kilome ter )  radius as a result of rout ine atmospheric 
releases  dur ing immediate decomm i s s ioning . The dos e  commi tments to 
the maximal ly exposed member of the pub l ic and to the - population 
within the 50 - mile ( SO - kilometer ) radius result from external expo ­
sure , inhalation , and the consump tion of food products , as discuss ed 
in Section 3 . 1 . 2 . 1 .  The dose commi tment to the population out s i de the 
50 - mile  ( SO - ki lometer ) radius results from external exposure , inhala­
tion , and the consump t ion o f  food produc ts exported from within the 
50 - mile  ( S O - k i lometer ) radius . 

The preparations for immediate decomm i s s ioning would take place 
during and fol lowing the completion of the current de fue l ing effort . 
Preparat ion activi t i e s  would not be expected to increase the amount of · 
airborne contaminat ion beyond that currently be ing r�leased . The 
release rates were e s t imated us ing the metho4ology that was used for 
the decommissioning preparations period for the de layed decomm i s s ion­
ing al ternative , which was based on the current release rates ( as dis ­
cussed in Section 3 . 1 . 2 . 1 ) .  However , radioac tive decay dur ing an 
intervening s torage period was no t cons idered . The amount of radio ­
act ive material calculated to b e  released annually i s  shown in 
Table D . 3 2 of Appendix D .  

3 . 5 . 2 . 2  Routine Liquid  Releases 

Table 3 . 3 9 shows the 5 0 - year dose  commitment to the maximally 
exposed member of the pub l i c , to the total populat ion with in a 50 -mile 
( SO - ki lometer)  radius of  the TMI - 2 s i te , and to the population outs ide 
the 5 0 - mile ( S O - kilome ter ) radius as a result of rout ine liquid 
releases  during preparations for immediate decomm i s s ioning . The dose 
pathways to ' the maximally exposed individual and to the offs i te popu­
lations include the drinking of Susquehanna River water , consumption 
of f ish from the r iver , par tic ipation in r ivershore ac tivities , and 
consumption of 'she l lfish from Chesapeake Bay , as de s c r ibed in Sec ­
tion 3 . 1 . 2 . 2 .  The dose to the populat ion outs ide the 5 0 - mile  
( SO - ki lometer)  radius is  attributed solely to  the consumpt ion of 
Chesapeake Bay shel l fi sh . 
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TABLE 3 . 38 .  50 -Year Do.se Conuni tments from Rout ine Atmospheric Releases Result ing 
from Inuned i ate Deconuni s s ioni ngfa) 

Stage of 
Illlllediate 

Decorrmiss ioning 

Decollllliss ioning 
Preparations 

Dur ation , 
years 

2 

Dose 
Location 

Bone 
Total body 

Dose to 
Maximally Exposed 

Offsite Individual ,  
mrem 

0 . 05 
0 . 001  

( a )  Does not inc lude dose associated with decollllli s s ioning . 

Population Within 
50-Mfle Radius of TMI-2 

Population Size ; 
mi llions 

2 . 5  

Dose ,  
person-rem 

0 . 0 1  
0 . 0009 

Dose to Population 
Outside SO-Mi le 
Radius of TMI-2 , 

person-rem 

0 . 002 
0 . 0001  



w 
\0 
V1 

Duration ,  
�ears 

2 

TABLE 3 . 3 9 .  50 -Year Dose Commi tments from Routine Liquid Re leases Resulting 
.from Preparations for Immediate Decommiss ioning(a) 

Dose 
Loc ation 

Bone 
Total body 

Dose to Maximally 
Exposed Offs ite Individual 

Susquehanna River 
Water , F i sh ,  

Activi ti e s , 
rnrem 

0 . 00 7  
0 . 006  

Ches apeake Bay 
Shellfish , 

mrem 

0 . 00009 
0 . 00002 

Population Within 50-Mile Radius of TMI-2 
Susquehanna River 

Wat e r ,  Fish,  
Activi ties 

Population,  Dos e ,  
thou sands person-rem 

340  0 . 02 
0 . 002 

Chesapeake Bay 
Shellfi sh 

Population ,  Dose , 
mi l lions person-rem 

2 . 5  0 . 0002 
0 . 00003 

Dose to Populat ion 
Outside 50-Mile 
Radius of TMI-2 

from Chesapeake Bay 
Shellfish , 
person-rem 

0 . 0 5 
0 . 006 

( a )  Does not inc lude dos e  associ ated with decommiss ioning . 
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During preparations for immediate decommiss ioning , l i quid 
releases will result from groundwater and pre c ip i tation inleakage 
as well as from small amounts of decontamination l iquids . Although 
the quantity of  l iquid produced dur ing decontaminat ion processes  is. 
l ike ly to be small , a maximum annual release o f  20 , 000 gal lons 
( 7 6 , 000 l iters ) was assumed , as described in Section 3 . 1 . 2 . 2  for 
l iquid releases during delayed decommissioning preparations . Liquids 
that are no t direc tly releasable pursuant to 10  CFR 20 , Appendix B ,  
Table I I , Column 2 ( CFR 1 9 S S a )  and the l icensee ' s  technical speci fica­
t ion l imits would be proces sed through the EPICOR II sys tem . The 
annual release rates were e s t imated us ing the same methodology used 
for e s t imat ing rout ine l iquid re leases during the decomm i s s ioning 
preparations for de layed decommiss ioning ( Section 3 . 1 . 2 . 2 ) . However , 
radioac tive decay during an intervening s torage period was not con­
s idered . The amount of radioac t ive material calculated to be released 
annually is  shown in Table D . 3 3 of Appendix D .  

3 . 5 . 2 . 3  Acc idental Atmospheric  Releases 

The potential for each of the three accidents l i s ted in Sec ­
tion 3 . 1 . 2 . 3  to result in an airborne release of  radionuc lides was 
evaluated for the immediate decomm i s s i oning al ternative . The fire in 
the s tairwel l/elevator struc ture and the HEPA filter failure were 
deemed to be the only potent ial accidents . The impact of these  acc i ­
dents on the offs i te population was evaluated quantitative ly . 

Table 3 . 40 shows the re sults o f  th is evaluation . The table 
l i s ts the 5 0 - year dose  commi tments to the maximally exposed member of 
the pub l ic , to the total population within a 50 -mile ( S O - kilometer)  
radius of  the TMI - 2  s i te , and to the population outs ide the 50 -mile 
( SO - kilome ter)  radius as a result of  accidental atmospheric releases 
during the immediate decomm i s s ioning alternat ive . The dose  comm i t ­
ments t o  the maximally exposed member of  the public  and t o  the popu­
lat ion wi thin the 50 - mile ( S O - kilome te r )  radius resul t from external 
exposure , inhalation , and the consumpt ion o f  food produc ts , as dis ­
cussed in Sect ion 3 . 1 . 2 . 1 .  The dose commitment to the population 
outs ide the 50 -mile  ( SO - kilome te r )  radius results from external 
exposure , inhalation , and the consumpt ion of food products exported 
from within the 50 -mile ( S O - kilometer ) radius . 

The assump tions used to quanti tatively evaluate the impacts of  
these  acc idents are s imilar to  those given in  Section 3 . 1 . 2 . 3  for 
preparations for decommiss ioning for the delayed decommis s ioning 
alternat ive , excep t that radioact ive decay during an intervening 
s torage period was not cons idered . The amounts of  radioactive mate ­
rial calculated for release during the fire and the HEPA f i l ter fai l ­
ure acc�dents are presented in Tabl�s D . 34 and D . 3 5 ,  respect ive ly , in 
Appendix D .  
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TABLE 3 . 40 .  

Acc ident DescriEtion 

F ire in stairwell 

HEPA fi lter failure 

5 0 - Year Dose Commi tments from Accidental Atmospheric Releases 
During Preparations for Immediate Decommiss ioning!a) 

Dose to Population Within Dose to Population 
Maximally Exposed SO-Mile Radius of TMI -2 Outside 50-Mile 

Dose Offs ite Individual , Population Size , Dos e ,  Radius o f  TMI - 2 ,  
Location mrem millions Eerson-rem Eerson-rem 

Bone 0 . 2  2 . 5  0 . 008 0 . 00 1  
Total body 0 . 02 0 . 00 5  0 . 0004 

Bone 0 . 2  2 . 5  0 . 008 0 . 00 1  
Total Body 0 . 0 06 0 . 0 007 0 . 00007 

( a ) Does not include dose  assoc iated with acc idents during decommiss ioning . 



3 . 5 . 2 . 4  Acc idental Liquid Releases 

Radioactively contaminated l iquids that could not be released 
directly to the environment ( pursuant to 10 CFR 20 , Appendix B ,  
Tab le I I , Co lumn 2 ( CFR 1988a)  and the l icensee ' s  technical spe c i fica­
t ions ) would be collec ted  in the miscellaneous was te holdup tank , 
transferred to the chemical cleaning building , and processed through 
the EPICOR I I  sys tem before final samp l ing 2nd discharge . Based on 
the use of the EPICOR I I  sys tem at TMI - 2  ( NRC 1979c ) , there are no 
credible acc i dents that would result in a l iquid release during the 
transfer or process ing o f  the small amounts of l iquids produced dur ing 
the decommiss ioning preparation activities ( see Section 3 . 1 . 2 . 4  for a 
di�cuss ion of the accidental releases during PDMS ) . 

3 . 5 . 3  Occupational Radiation Dose Evaluation for Immediate 
Decommiss ioning 

The occupational radiation dos e to prepare the TMI - 2  fac i l i ty 
for immediate decommiss ioning is  estimated to be be tween 17  and 
41  person - rem , as shown in Table 3 . 41 . The dose estimate in 
Table ' 3 . 41 is in addition _to the occupational radiation dose already 
rece ived and that required to complete de fue l ing . 

The estimates presented in Table 3 . 41 are based on a task-by- task 
analysis of the work to be done . They are presented as a range of 
values because of the uncertainties in the spec ific activities that 
would occur during the 2 years of preparations for immediate decommis ­
s ioning . A discuss ion of the methodology used to calculate occupa­
tional doses is found in Appendix H .  

TABLE 3 . 41 . Occupational Radiation Dose Estimates for Preparat ions 
for Immediate Decommiss ioning ( 2 - year duration of  
ac ti  vi  ties ) (a) 

Task Descript ion 

. Radioac t ive was te handling 
2 -year decommissioning preparat ion 
ac tivi ties 

Total!bJ 

Occupational 
Dose , 

Person- rem 

0 . 7  to 1 . 1  
16 to 40 

17 to 41  

( a )  Does no t include dose assoc iated with decommiss ioning . 
(b )  The totals may not be exac t because of rounding . 
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3 . 5 . 4  Waste Management Cons iderations o f  Immediate Decommiss ioning 

The quantity , radiation leve l , and class i fication of waste that 
would be produced dur ing p reparations for immediate decommiss ioning 
were evaluated on the bas is  of current regulatory requirements . 
Activities performed during thi s  2 - year period are discussed in S e c ­
tion 3 . 5 . 1 .  Estimated volumes and classes of waste that would b e  
generated during preparations for immediate decommis sioning are p re ­
sented in Tab l e  3 . 42 . The bases for the e stimates are found in 
Appendix F .  

' 

For the immediate decommis s ioning alternative , the s taff has 
assumed that the waste would be disposed of at a currently l icensed 
site , assumed to be the facility operated by U . S .  Ecology near 
Richland , Washington . The impact o f  the was te after disposal at thi s  
s i te i s  cons idered t o  be outs ide the scope o f  this supplement and i s  
the subj ect of a s eparate l icens ing action in connection with the 
waste disposal site . The staff assumed that the was te would be 
shipped in the same containers as those descr ibed in Sect ion 3 . 1 . 4  for 
the delayed decommiss ioning alternative . I t  was e s t imate d  that 
1 shipment of Class A was te and 1 to 2 shipments o f  Class C waste 
would be made to the currently licensed  s ite . 

The methodology for the assessment of shipping impac ts is  
described in Appendix F .  Transportation o f  thi s  waste would result in 
the exposure of some members of the pub lic to a very low radiation 
dose . The princ ipally exposed group would be  the truck crews ; how­
ever , others would also be exposed , such as those pre s ent at truck 
stops , travelers on the highways , and residents along the highways . 
The total transportation dose , excluding the dose from acc idents that 
may occur during shipments , is expected to be 0 . 3  to 0 .5 person- rem . 
The truck crews would rece ive the greates t  portion o f  thi s  dose , 0 . 1  
to 0 . 3  person- rem . 

TABLE 3 . 42 .  Waste Volume Estimates for Preparations for Immediate 
Decommi s s ioning(aJ 

Total Was te Vo lume 
Class o f  Was te(bJ ft3 

Clas s A dry radioactive waste 
Class B or C air filters 
Class A ,  B ,  or C res idue from 
l iquid was te treatment 

60 to 200 1 . 7  
0 to 130 0 

10  to 40 0 . 3  

( a ) Does not include waste volumes assoc iated with 
decommiss ioning . 

· m3 

to 
to 
to 

5 . 7  
3 . 5  
1 . 1  

( b )  Was te is  clas s i fied according to 10 CFR 61  ( CFR 1988a) 
criteria . See discuss ion in Section 2 . 3 . 2 .  
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As with transportation of  any materials , there is a poss ib i l i ty 
that inc idents during transportation may re sul t in traffic acc idents 
with or without inj uries or fatal'itie s . The estimated number of traf­
fic acc idents that might ,occur during the entire shipp ing program for 
immediate decommissioning preparat ions was 0 . 007 to 0 . 02 ( the prob ­
ab i l i ty of  .:m acc i dent during the ent ire shipp ing program is, between 
approximate ly 7 and 20 chances_ in 1000 ) , depending on the final was te 
vo lume . The staff e s timated the number of  inj uries occurr ing during 
this  shipp ing program at about 0 . 007 to 0 . 01 ( the probab i l i ty . of an 
�nJ ury acc i dent during the entire shipp ing program is between approxi ­
mate ly 7 and 10 chances in · lOOO ) and the number of  fatalities  at about 
0 . 0006 to 0 . 001  ( the probab i li ty of a fatality during the entire ship ­
p ing program is between approximately 6 and 10 chances in 10 , 000) . 
Appendix F provides addit ional details regarding the analys is of  
transportation acc idents . 

There is  a small probab il ity that acc idents may be severe enough 
to result in the breach of  a waste container and release of some of  
the 'was te , as  discus sed in  Sect ion 3 . 1 . 4 .  The staff estimated that a 
popu lation dose of  about 0 . 00002 to 0 . 00003 person - rem would result 
from acc i dents during shipment of a\1 the waste generated during 
preparations for immediate decommissioning . 

3 . 5 . 5 Soc ioeconomic Impacts of Immediate Decommiss ioning 

The direct soc ioeconomic impacts of  preparat ions for the immedi ­
ate decommiss ioning alternat ive were evaluated . The bas is  for the 
evaluation is included in Appendix G .  The soc ioeconomic impacts of, 
the immediate decommiss ioning alternative are expected to be minor . 
The NRC s taff as sumed that the work force employed dur ing the 2 - year 
period would  be twice as large as that employed during the first years 
of PDMS for the de layed decommiss ioning alternative ; that i s , 200 to 
2 5 0  workers during the first  year and 140 to 150  during the second 
year . However , it is expected that the exact s taffing leve l would 
depend on the spec i fic ac tivities that would be conducted during the 
preparations o f  the fac i l i ty for decommiss ioning . 

Approximately 70  percent o f  the current work force res ides in the 
Harrisburg- Lebanon- Carl i s le labor market ( Cumberland , Dauphin , 
Lebanon , and Perry Counties ) and 25  percent in Lancaster County . This 
distribution would not be expected  to change s ignificantly during 
decommiss ioning preparations . These j ob s  are expected to support 
approximately half again the number in the surrounding communi ties , as 
outl ined in Appendix G .  

The labor cost w,auld be about $17 mill ion to $20  million during 
the 2 - year period of  �reparations for decommiss ioning . The .  impact on 
the total income of  the local communities from the immediate decom ­
miss ioning alternative ' is  expected to be appro�imately twice the pay­
roll  leve l , $ 34 m i l l ion to $40 m i l l ion . 
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3 . 5 . 6  Commi tment of  Re sources During I mmediate Decommiss ioning 

The princ ipal resources c ommitted in the preparat ions for immed i ­
a t e  decommiss ioning o f  TMI - 2  would be money and radioac tive burial 
ground space . · Othe r resources , such as energy and ion exchange 
res ins , would be re lative ly minor . 

The NRC staff evaluated the cost of the preparations for immedi ­
ate decommiss ioning us ing 1 9 8 8  dol lars . The e s t imat.ed cost  of prep ­
arations for immediate decommiss ioning ( $ 1 7  m i l l ion to $ 2 0  mi l l i on) as 
pres ented in Table 3 . 43 , inc lude s the labor costs  addressed in S e c ­
t ion 3 . 5 . 5 ,  the was te transportation charges addressed i n  Sec -
t i on 3 . 5 . 4 ,  and the was te disposal cos ts discussed be low . 

Uncertainti�s in the labor cost are due to the durat ion of  
decommissioning preparat ions , inflation , uncertainties in  estimating 
nonlabor overhead costs , and uncertainties in s taffing requirements . 

Bur ial ground volume , the o ther s ignificant resource required for 
the immediate decommiss ioning alternat ive , would be required for the 
di sposal of 70 to 370  cub i c  fee t  ( 2 . 0  to 10 cub i c  me ters ) of low - leve l 
radioact ive waste . The waste disposal costs  are based on 19 8 8  rates 
of $ 5 0  per cub i c  foot ( $ 1 800 per cub i c  me ter)  plus surcharges for 
was te s with higher - than- normal radiation dose rates or cur ie content . 
Uncertaint ies in was te disposal costs  arise  from uncertainties  in 
was te vo lume and future was te disposal costs . 

TABLE 3 . 43 . Proj ected Cost  of  Preparat ions for Immediate 
Decornrniss ioning(a) 

Type of Cost 

Labor Cos ts 
2 - year preparation per iod 

Was te Disposal Costs 
70 ft3 to 3 70  ft3 ( including 
decontamination was tes ) 

Was te Transpor tation Cos ts 

Total(c) 

Proj ected Cos t , 
$ m i l l i on(b) 

1 7  to 20 

0 . 004 to 0 . 02 

0 . 009 to 0 . 018  

1 7  to 20  

( a )  Does not inc lude cost  of decommiss ioning . 
( b )  In 1 9 8 8  do llars . 
( c )  The totals may not be exac t because of  rounding . 
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3 . 5 . 7  Regulatory Cons iderations of Immediate Decommiss ioning 

There are no regulatory cons iderations that would prevent the 
l icensee from implementing preparations for the immediate decommis ­
s ioning of the facility .  The licensee would ,  however , be required to 
submit a decommissioning plan 2 years after the decis ion to perma­
nently cease operations and decommiss ion the facili ty .  

3 . 6 INCOMPLETE DEFUELING 

Incomplete defuel ing , as envisioned by the NRC staff ; is 
described in Section 3 . 6 . 1 .  The offs i te dose evaluation is discussed 
in Section 3 . 6 . 2 ,  occupational dose es timates in Section 3 . 6 . 3 ,  was te 
management impacts including those of transportation in Section 3 . 6 . 4 ,  
soc ioeconomic impacts in Section 3 . 6 � 5 .  commitment of resources in 
Section 3 ; 6 . 6 ,  and regulatory considerations in Section 3 . 6 . 7 .  A 
description of possible variations within the alternative of incom­
plete defuel ing is  given in Section 3 . 6 . 8 .  

3 . 6 . 1  Description of the Incomplete Defuel ing Alternative 

The alternative of incomplete defueling involves the removal of 
less than 99  percent of the fuel from the TMI - 2  reactor vessel , reac ­
tor coolant system , and associat�d piping . Several assumptions are 
made for the analys is of this alternat ive as discussed in this 
section . 

First , i t  is assumed that the l icensee is unable to remove the 
30 percent of  the fuel that was remaining in the reactor vessel on 
January 6 ,  1989 . (a) Thus , 15 percent of the total core debris ( fuel , 
s tructural material , and absorber material ) would remain in the 
reactor vessel following completion of the current defueling ,  corre ­
sponding to approximately 44 , 000 pound� ( 2 0 , 000 kilograms ) of fuel . 
The estimated quantity of  fue l in the remainder of the facil ity 
( outs ide the reactor vessel ) is  given in Table 2 . 2  ( Section 2 . 1 . 3 ) . 

The second maj or assumption is that a criticality analys is of the 
remaining fuel indicates no possibility of a critical ity . The improb ­
ability of a critical ity would also need to be demonstrated for any 
potential accident occurrence . However ,  i t  is  l ikely that with 
15  percent of the fuel remaining addit ional precautions , such as 
installation of a neutron absorber or cutting and capping pip ing into 
the containment building , would be necessary to preclude critical ity . 

(a )  This alternative was evaluated before the l icensee had removed 
greater than 85 percent of the fuel . Although the NRC s taff 
recognizes that the licensee has removed greater than 85 percent 
of the fuel , the analys is of this  alternative still  serves as a 
bounding case . 
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A third assumpt ion is that the reactor vessel  would be s ealed , 
e i ther by replac ing the head onto the reactor vesse l ,  by seal ing the 
internals indexing fixture , or by some o ther method so that there 
would be l ittle or no communication between the air in the reactor 
vessel  and the air in the reactor bui lding . 

This  section evaluates the impac t o f  incomplete  defueling of  the 
reactor vessel  in conj unction with the l icensee ' s  p roposal for delayed 
decommiss ioning . The activities occurring during incomplete de fuel ing 
are thus assumed to be s imilar to the activit ie s  proposed by the 
l icensee for the de layed decommiss iouing , as evaluated in Section 3 . 1 .  
However , only 8 5  percent of the fuel wil l have been removed in prepa­
ration for the incomplete defuel ing alternative , as opposed to the 
99 percent of  the fuel assumed to be removed be fore the delayed decom­
miss ioning alternative . Spec ifical ly , after defuel ing of the reactor 
vessel  to the po int that 85 percent of  the fuel has been removed , 
preparations would be made to place the fac i l ity into PDMS ( as 
described in Sec tion 3 . 1 . 1 . 2 ) . Addit ional preparations such as 
ins tallation of  a neutron absorber or cutting and capping piping to 
preclude critical ity might be neces sary . I t  is assumed that the. 
fac i l i ty would remain in storage until  TMI - 1 was ready for decom­
miss ioning , estimated by the s taff fo r the purpo ses of  this analysis 
to be a period of 23  years ( corresponding to a 40 - year period fol low ­
ing the issuance of the TMI - 1  operat ing l icense ) .  At the end o f  the 
s torage period , a short period of  t ime ( es t imated by the NRC s taff to 
be less than 1 year ) would be necessary for any decommiss ioning prep ­
arations . Then , the fac i l i ty would be decommiss ioned . No large - scale 
cleanup and no additional defue l ing would occur fo llowing storage or 
preceding decommiss ioning . 

The following sections address  the pr'eparations required for 
PDMS , the survei llance and ma intenance ac tivities occurring during 
PDMS , and the preparations for decommiss ioning following the con­
c lus ion of  PDMS . Although the incomp lete de fue l ing alternat ive was 
developed to closely parallel  the de layed decommiss ioning alternative , 
the impac t of the removal o f  _only 8 5  percent of the fue l was also 
cons idered for the four NRC staff- identified al ternatives discussed 
previously . These impacts are briefly addressed in Sec tion 3 . 6 . 8 .  

3 . 6 . 1 . 1  Preparations for PDMS 

The PDMS preparation period would begin as the current defue ling 
e ffort was finishing . Greater than 85  percent of the fuel would have 
been removed from the reac tor vesse l .  At the start of the PDMS prep ­
arat ions period , the decontamination of  building and equipment sur ­
faces to radiation leve ls approximat ing the licensee ' s  established 
.goals (Table 3 . 2 ) and the packaging and disposal of radioac tive was tes 
assoc iated with the dec ontamination ac tivities would be largely com­
plete . At th is time , the reactor vessel  would be covered and sealed 
with the reactor ve ssel  head or  the internals indexing fixture or by 
some other mechanism . The water would be drained from the spent fuel 

3 . 10 3  



pools and would be removed for reproces s ing . Preparations would 
l ikely be made to ensure that the remaining fuel would no t become 
cri tical . Such preparations could inc lude install ing a neutron 
absorber , or cutting and capp ing the pip ing sys tems that go into the 
reactor bui lding . Additional preparations ( as discussed in 
Section 3 . 1 . 1 . 2 ) wo�ld include equipment/sys tem deactivation , modifi ­
cation and activation of  PDMS support sys tems , pre - PDMS fire inspec ­
tions , pre - PDMS radiation surveys , completion of  the pos t - defuel ing 
survey , area decontamination , and disposal of remaining l iquid and 
s o l i d  was te inventories . Shie lding would be p laced  as necessary to 
reduce dose rates from the drained sys tems . I t  is antic ipated that 
this  preparation phase would last between 6 months and l year . 

3 . 6 . 1 . 2  Activi ties During PDMS 

As described in Sect ion 3 . 1 . 1 . 3 ,  ac tivities during PDMS would 
include periodic entries to inspect ,  moni tor , and maintain the fac i l ­
ity . In  addition to the types of  inspections discussed in Sec -
tion 3 . 1 . 1 . 3 ,  inspections o f  the seals on the reactor �essel  would be 
made to ensure that the contamination in the reac tor vessel was i s o ­
lated from the remainder of  the building . Inspections of any equip ­
ment that had been ins tal led to preclude criticality would also be 
made . 

3 . 6 . 1 . 3  Preparations . for Decomm i s s ioning 

Following PDMS , preparations would be made to decommiss ion the 
fac i l i ty .  The period of preparations for decommis s ioning is e s t imated 
to require less than l year and would include measurements of residual 
fuel , general area radiation , surface contamination , and the degrada ­
tion of  sys tems or components that isolate fuel and contamination . 
Preparations would also inc lude the cleanup of  sys tems and locations , 
including any that exhib ited  movement of  contamination . However , no 
large - scale cleanup operations would occur unless it  was demons trated 
that a need exi s ted for additional cleanup . No additional defueling 
o f  the reactor vessel  would �ccur . At the end of  th� preparations 
period , the fac i l i ty would be decommiss ione d .  The impacts as soc iated 
with additional cleanup ( to levels  assoc iated with an undamaged reac ­
tor fac i l ity nearing the end o f  its operating l i fe )  as we ll as addi ­
tional defuel ing would be cons idered as part of  decommiss ioning and 
are not discussed here . 

3 . 6 . 2  O ffs i te Dose Evaluat ion for Incomplete Defue l ing 

The evaluation of radiation dose to the o ffs i te population as a 
result o f  the incomplete de fue l ing alternat ive includes an asses sment 
of the dose from routine atmospheric releases , routine l iquid 

_ releases , acc i dental atmospheric  releases , and accidental l iquid 
releases of  radioactive mater ial . 
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3 . 6 . 2 . 1  Routine Atmospheric Re leases 

The routine atmospheric releases of radioact ive material during 
the incompl ete defuel ing alternat ive are e s t imated to be the same as 
those shown in Table· 3 .  4 and de'scribed in Sec t ion 3 .  1 .  2 .  1 for each 
stage of the delayed decommissioning alternat ive . These stages , as 
described in Sect ion 3 . 6 . 1  for the incomplete defuel ing al ternat ive , 
include preparations for PDMS , PDMS , and preparations for decommis ­
s ioning . The assumptions that were used for the evaluation of the 
impac ts for each of the s tages o f  the incompl ete de fuel ing alternative 
are discussed in the fol l owing sections . 

Preparations for PDMS . The p reparations to p lace the TMI - 2  
fac i l i ty into PDMS are expected to take place concurrently with the 
completion of defuel ing and are no t expected to result in any 
increased release of airborne contamination beyond the range of cur ­
rent releases shown in Table 3 . 5  for th� period January 1 ,  1987 , to 
September 30 , 1988 . The spec ific  as sumptions that were used for the 
calculation of the impacts  from preparat ions for PDMS as a resul t of 
incomp lete defuel ing are the same as those discussed in S ec -
tion 3 . 1 . 2 . 1  for preparat ions for PDMS for the delayed decommis ­
s ioning alternative . 

Dur ing PDMS . The as sumpt ions used in evaluat ing the impacts of 
atmospheric  releases during the PDMS period of incomp lete defue l ing 
are the same as those des c r ibed in Sect ion 3 . 1 . 2 . 1 .  The addi tional 
fuel in the reactor ves s e l  is not expected to contribute to releases 
from the fac i l i ty because it would be sealed ins ide the reactor ves ­
sel , reactor coolant sys tem , and associated components .  

Preparations for Decommis s ioning . The assumptions used in evalu­
ating the impac ts o f  incomplete defue ling during preparat ions for 
decommis s i oning are the s ame as those described in Section 3 . 1 . 2 . 1  for 
preparat ions for decommissioning for the delayed decommissioning 
alternat ive . The additional fuel in the reactor vessel  is no t 
expected to contribute to releases from the fac i l i ty s ince it  will  
cont inue to be sealed ins ide the reactor vessel . 

3 . 6 . 2 . 2  Routine Liquid Releases 

The rout ine l iquid releases o f  radioact ive material during incom­
plete de fuel ing will be the same as those shown in Table 3 . 7  and 
described in Sect ion 3 . 1 . 2 . 2  for each s tage of the delayed decommis ­
sioning alternat ive . These stages , as described in Section 3 . 6 . 1  for 
the incomp lete defuel ing alternative , include preparat ions for PDMS , 
PDMS , and preparations for decommiss ioning . The assumpt ions that were 
used in evaluating the impacts for the s tages of the incomplete 
defue l ing alternat ive are discussed in the fol l owing sections . 

Preparations for PDMS . The preparat ions for PDMS are expec ted to 
take p lace concurrently with the completion of defue l ing and are not 
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expected to re sul t in any increased release of  l iqui d  contamination 
beyond the range of  current releases shown in Table 3 . 7  for the per iod 
of ' J anuary 1 ,  1987 , to S ep tember 30 , 1988 . The specific assumptions 
used in calculat ing impacts from preparations for PDMS as a result of 
incomplete defuel ing are the same as those discussed in Sec -
tion 3 . 1 . 2 . 2  for preparations for PDMS during the delayed decom­
miss ioning alternat ive . 

Dur ing PDMS . The assump tions that were used for the evaluation 
o f  the impac ts o f  l iquid releases during PDMS for the incomplete 
defuel ing alternat ive are the s ame as those described in S e c -
t i o n  3 . 1 . 2 . 2 .  The additional fuel i n  the reac tor' vessel  is not 
expected  to contribute to the magni tude of  contamination levels in 
l iquid releases from the fac i l ity because the fuel would be sealed 
ins ide the reactor ves sel , reactor coolant sys tem , and associated 
components . 

Preparations for Decommi ss ioning . The as sumptions that were used 
for the evaluation of the impacts of  l i quid releases during prepara­
tions for decommissioning for the incomplete defue l ing alternative are 
the s ame as those described in Sect ion 3 . 1 . 2 . 2  for preparations for 
decommiss ioning for the delayed decommiss ioning alternative . The 
additional fuel in the reactor ves s e l  is  not expected to contribute to 
the c ontamination leve ls in l iquid releases from the fac i l i ty because 
the fue l will  continue to be sealed ins i de the reac tor vessel  and no 
add i t ional defuel ing is expected to occur during this  period . 

3 . 6 . 2 . 3  Acc i dental Atmospheric Releases 

The potential for each . o.f . .  the ... three acc i dents :li sted in · Sec -. 
tion 3 . 1 . 2 . 3  to resul t in an airborne re lease of  radionucl ides was 
evaluated for each stage o f  the incomplete defuel ing alternative . The 
potential �or these acc i dents was the same as that discussed in Sec ­
tion 3 . 1 . 2 . 3  for the de layed decommiss ioning alternat ive . The impacts 
of  the potential acc idents during each s tage of  incomplete de fue ling 
were the same as the impacts l i s ted in Table 3 . 8  for delayed decom ­
miss ioning . The assumpt ions that were used to determine the potential 
for each of  the acc i dents dur ing the stages of  incomplete defueling 
and those made for quant ifying the impac ts are di scus sed in the fol ­
lowing sect ions . 

Preparations for PDMS . As discussed in Section 3 . 1 . 2 . 3 ,  the 
potential for accidental re leases dur ing preparations for PDMS is 
expected to be s imi lar to the potential during defue l ing , which was 
evaluated in the PElS . The preparat ions for PDMS would be a contin­
uat ion of current c leanup activities and are no t expected to increase 
the potential for re lease of airborne contamination if  an acc ident 
should occur ,· even with the presence of additional fue l in the reac tor 
vesse l .  
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Dur ing PDMS . The fire in the s tairwe l l/e levator  s truc ture was 
ident ified as the only acc i dent that could occur dur ing PDMS that 
would result in an appr�c iable atmospher ic re lease o f  radionucl ide s . 
The impact of this acc ident and the as sump tions made to determine the 
impac t  would be identical to thos e  discus sed in Sect ion 3 . 1 . 2 . 3 .  The 
addit ional fuel remaining in the reactor vessel would not alter the 
impac t of this  acc i dent because only the enc losed stairwe ll/elevator 
s tructure and the fuel debris in the basement would be invo lved in the 
fire . 

Preparations for Decommiss ioning . Two potential acc idents were 
identified as resulting in atmospheric releases during the prepara­
tions for decommissioning fo llowing PDMS : a fire in the stairwe ll/ 
elevator s tructure and a failure of both s tages o f  a double - stage HEPA 
fil ter . Because the fue l remaining in the reactor ves s e l  would be 
sealed and separated from the reac tor bui lding atmosphere , it  would 
not be involved in the fire and would not be present in the reactor 
building atmosphere during the HEPA filter fai lure . Thus , the assump ­
tions used for the release calculations would be the s ame as those 
evaluated in Section 3 . 1 . 2 . 3 .  

3 . 6 . 2 . 4 Acc idental Liquid Releases 

An evaluat ion was made of the potential for acc idents resulting 
in l i quid releases of radionucl ides dur ing the incomplete  defue ling 
alternative . As discussed in Sect ion 3 . 1 . 2 . 4 ,  the acc ident evaluated 
was the rupture of a tank containing l i quid that had been treated at 
least partially to remove radioac tive material . No potential for this  
acc ident was determined for any of the three stages of the incomplete 
defuel ing alternat ive . This conc lus ion was based on the same assump - · I 
tions di scussed in Section 3 . 1 . 2 . 4  for the delayed decommiss ioning 
alternative . 

3 . 6 . 3  Occupational Radiat ion Dose Evaluation for Incomplete De fue l ing 

The occupat ional radiation dqses result ing from the incomplete 
defue l ing of the reactor vessel  w i l l  be s imi lar to those shown in 
Table 3 . 9  for the 2 3 - year period of PDMS al though some additional 
occupat ional dose may be rece ived dur ing the preparat ion for storage 
and dur ing storage , depending on the methods that would be required to 
prec lude critical ity . These doses are in addition to the occupational · 
radiat ion dose already rece ived and that necessary to complete removal 
of 8 5  percent of the fue l , but do not inc lude the dos e  that would be 
rece ived dur ing removal of the remaining 15 percent of the fuel . The 
dose to the workers in the reactor build ing from the remaining 15  per ­
cent of the fuel dur ing preparations for PDM� , PDMS , and preparat ions 
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for decommi ss ioning was calculated by the ·l icensee(a) to be approxi ­
mately 1 percent of  the dose from the ac tivated metals in the reactor 
ves s e l . The l icensee ' s  calculat ions were veri fied by the NRC s taff 
us ing the computer code MCNP ( Lo s  Alamos National Laboratory 1 9 8 1 ) . 

3 . 6 . 4 Waste Management Cons iderations of Incomplete Defue l ing 

Waste management impacts fo r incomp lete defuel ing would be s lml ­
lar to those presented in Section 3 . 1 . 4  for de layed decommissioning 
s ince no addi tional fuel would be removed dur ing this  alternative . 
The amount of waste generated is  shown in Tab le 3 . 10 .  The number of 
was te shipments is given in Table 3 . 1 1 ,  and the impac ts of transpor t ­
ing the was te are shown i n  Table 3 . 12 .  No addit ional waste shipments 
or as sociated impac ts would result from the remaining 15 percent of  
the fuel because the fuel would not be removed during e i ther the prep ­
arations for PDMS , PDMS , or the preparations for decommi ss ioning . 

3 . 6 . 5  Soc ioeconomic Impacts from Incomplete Defue ling 

Soc ioeconomic impacts for incomp lete defue l ing would be s imi lar 
to those discus sed in Section 3 . 1 . 5  for de layed decommiss ioning . No 
additional workers would be needed , s ince the fue l would not be 
removed during thi s  alternative . 

3 . 6 . 6  Commi tment o f  Resources During Incomple te Defue l ing 

The commi tment of  resources for the work force and the was te 
disposal costs for the incomplete de fuel ing al ternat ive would be 
s imilar to those discussed in Sect ion 3 . 1 .  6 and shown in Table 3 . .  1 3  
for de layed decommiss ioning . However ,  an addi tional expense would 
accompany the des ign , purchase , and ins tallat ion of equipment that 
might be used to preclude cri t ical i ty ( such as a neutron absorber ) . 

3 . 6 . 7  Regulatory Cons iderations of  Incomplete De fuel ing 

The maj or regulatory cons i deration would involve demons trat ion by 
the l icensee that critical i ty was precluded even if  an acc ident should 
occur . In addi tion , the regulatory cons iderations given in Sec -
t ion 3 . 1 . 7  for the delayed decommiss ioning al ternat ive would apply . 

3 . ·6 . 8 Impact of  Incomplete Defueling of  the Reactor Vessel on NRC 
S taff - Ident i fied Alternat ive s 

The impac t of the removal o f  only 8 5  percent of  the fuel was con­
s idered for the NRC s taff- identified alternatives of  delayed c leanup , 
immediate cleanup , immediate c leanup/reduced e ffort , and immediate 

( a) GPU Nuclear . March 2 8 , 1 9 8 9 . " Dose Rates from a Drained Reactor 
Vessel . "  TB - 89 - 04 , Rev . 0 , TMI - 2  Technical Bulletin . 
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decommiss ioning . The impac ts of  leaving 15  percent of  the fuel , wh ich 
vary s ignificant ly among the a l ternative s , are briefly dis cus sed in 
this sect ion . 

3 . 6 . 8 . 1  Descript ion of Inc omplete De fue ling During Alternative 
Ac t ivities 

For incomplete defuel ing as a part of delayed c leanup , immediate 
c leanup , and immediate cleanup/reduced  effort , the activi t ies would be 
the same as those desc ribed in Sections 3 . 2 . 1 ,  3 . 3 . 1 ,  and 3 . 4 . 1 ,  
respectively , with the fo llowing exc�pt ions . The removal of the 
remaining 15 percent of the fuel l ike ly would be one of the ear l iest  
act ivi t ies ini tiated during the c leanup phase of delayed c leanup , 
immediate c leanup , and immediate cleanup/reduced e ffort . This  
activity would nece s s i tate e i ther ref i l l ing the reac tor ves s e l  with 
water ( in the case of de layed c l e anup ) or pos s ibly not draining the 
sys tem init i ally ( in the cases o f  immediate c leanup and immediate 
c leanup/reduced  e ffort ) .  The methods used to remove the fuel would be 
s imi lar to the methods currently being used by the l icensee , al though 
advanced robotic  methods pos s ibly could be avai lable  during the 
defuel ing that would take place during the de l ayed c leanup period 
following PDMS . The c leanup period could be from 3 months to 1 year 
longer than a ssumed previous ly , to account for the removal of the 
remaining fue l . 

The ac t ivities during immediate decommiss ioning would no t be 
different from those given in Section 3 . 5 . 1 ,  even if  15 percent of the 
fuel remains in the reactor ve ssel . The. fac i l i ty would be prepared 
for decommiss ioning in  the same manner discussed in Section 3 . 5 . 1 .  

3 . 6 . 8 . 2  Offs i te Dose Evaluat ion Dur ing Incomplete Defue l ing for 
Remaining Alternat ive s 

Addi t ional offs i te doses would be like ly during the cleanup 
period fol lowing PDMS for the delayed c leanup al ternative and during 
immediate cleanup and immediate c leanupjreduc.ed e ffort as a result of 
incomplet'e defue ling . This dose would resul t from de fue l ing ac t iv­
ities  as  the remaining 1 5  percent o f  the fuel is removed . The offs ite 
doses from rout ine atmospheric releases and l iquid releases are no t 
expec ted to be any higher than current re lease rates during the 
defuel ing process . Releases during delayed c leanup are expec ted to be 
lower than current releases because of  the decay during the s torage 
period . The cleanup periods , however , could be approximately 3 months 
to 1 year lpnger than those assumed in Sections 3 . 5 . 2 ,  3 . 5 . 3 ,  and 
3 . 5 . 4 .  This  would inc rease the 5 0 - year dose c ommi tment to the public 
because of the longer per iod of  release . 

Offs ite doses for the immedi?te decommis s ioning alternat ive with 
15 percent � f the fuel remaining are no t expected to be different from 
those presented for immediate decommi s s ioning in Sect ion 3 . 5 . 2 because 
the fuel would not be removed before decommis s i oning begins . 
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I . 
The offs ite dose resulting from accidents would not vary for the 

immediate decommis s ioning alternative or for the PDMS period of the 
delayed cleanup alternative . For the case where more than l percent 
of t�e fuel is left at the time of decontamination of the reactor 
coolant sys tem , however , the impact of a spill  o f  decontamination 
solution , in the reactor building dur ing the cleanup period of  delayed 
c leanup , immediate c leanup , or immediate c leanup/reduced effort could 
be somewhat greater than thos e  est imated in Sect ions 3 . 2 . 2 . 3 ,  3 . 3 . 2 . 3 ,  
and 3 . 4 . 2 . 3 ,  respec tive ly . The impact would depend on the amount of 
fuel remaining when decontamination solut ions were used for reactor 
coolant sys tem decontamination . 

3 . 6 . 8 . 3  Occupat ional Dose Impacts 

Occupational doses result ing from incomplete defuel ing for the 
alternat ives of delayed cleanup , immediate cleanup , and immediate 
cleanup/reduced effort would be s imilar to those presented in Sect ions 
3 . 2 . 3 ,  3 . 3 . 3 ,  and 3 . 4 . 3 ,  respectively , except for the dos e  associated 
with removal of 15 percent of the fuel dur ing c leanup activi ties . 
Thes e  dose s  would be s imilar to the occupational doses currently be ing 
rece ived during defuel ing activi t ies . For the year 1988 , when mos t  of 
the c leanup e fforts were assoc iated with defue l ing ,  an occupational 
dos e  of 917  person- rem was observe d .  An occupational dose of this 
magni tude could be expectea if  the removal of  the remairiing 15  percent 
of the fue l required an additional year . I f  the fuel  removal process  
required less  than a year to  complete , a smaller dose would be  
expec ted . There would  be some dose savings for the removal of fuel 
during the delayed c leanup alternat ive because of radioac tive decay in 
the intervening period o f  PDMS . 

Occupational dose s  for immediate decommiss ioning would be s imilar 
to those presented in Sect ion 3 . 5 . 3  because the dose from the fuel 
remaining in the reactor vessel  will  be smal l compared with the dose 
from the act ivated metals in the reactor vessel . 

3 . 6 . 8 . 4 Was te Management Impacts 

Was te management impacts result ing from leaving 15 pe rcent of  the 
fue l dur ing the de layed c leanup , immediate cleanup , and immediate 
cleanup/reduced effort alternat ives would be greater than the impacts  
assessed  in  Sections 3 . 2 . 4 ,  ) . 3 . 4 ,  and 3 . 4 . 4 ,  respectively . The core 
mater ial as wel l  as assoc iated was te generated dur ing the removal of 
the core material would have to be shipped offs ite . The nonfue l 
was te s would be shipped to the neares t  available LLW disposal s i te . 
The core material would no t be accepted at a LLW disposal s i te ; e i ther 
the agreement with the U . S .  Department of Energy that al lows trans fer 
of was te s exceeding Cl�ss C limits to the U . S .  Depar tment of Energy 
would have to be renego t iated  or other arrangements would be neces ­
sary . I t  is pos s ible that a commercial spent � fue l repos ito ry or 
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s torage fac il i ty would be in operation at the time of cleanup 
following the storage period of the delayed cleanup alternative . 

No additional was te management impacts would result from the 
additional 15  percent of the fuel that would remain during immediate 
decommiss ioning because it is  expected that no add�tional waste would 
be generated during immediate decommiss ioning . The waste management 
impacts for this alternative would not be different from the impacts 
assessed in Section 3 . 5 . 4 .  

3 . 6 . 8 . 5  Socioeconomic Impacts 

Incomplete defuel ing during the delayed cleanup , immediate 
cleanup , or immediate cleanup/reduced effort alternatives would 
increase the socioeconomic impacts discussed in Sections 3 . 2 . 5 ,  3 . 3 . 5 ,  
and 3 . 4 . 5 ,  respectively , because additional work would be necessary 
during these alternatives to remove the remaining 15 percent of the 
fuel . An increase in the s ize of the work force most l ikely would not 
be necessary , but the amount of time necessary to complete the c leanup 
would increase . I t  is  estimated that an additional 3 months to 1 year 
would be needed to remove the remaining fuel . 

The socioeconomic impact of incomplete defuel ing as part of the 
immediate decommiss ioning alternative would not be different from the 
impacts presented in Section 3 . 5 . 5  because no changes are expected in 
the s ize of the work force or in the amount of t ime necessary to · com­
plete the preparations for decommis s ioning . 

3 . 6 . 8 . 6  Commitment of Resources 

The impact of leaving 15 percent of the fuel would alter the 
resource commitments for delayed cleanup (Section 3 . 2 . 6 ) , immediate 
c leanup (Section 3 . 3 . 6 ) ,  and immediate c leanup/reduced effort ( Sec ­
tion 3 . 4 . 6 ) because of the increased waste disposal needs and the 
additional time required to remove the fuel , as . discussed above . For 
delayed cleanup , an additional expense could be included for the 
des ign ,  purchase ,  and installation of equipment used to preclude 
critical i ty .  

The waste disposal needs and l abor costs during incomplete 
defueling as part of the immediate decommissioning alternat ive would 
be the same as the impacts discussed in Section 3 . 5 . 6  for the imme ­
diate decommis s ioning alternative . However , an additional cost would 
be expected for the des ign , purchase , and ins tallation of equip�ent 
used to preclude cr iticality . 

3 . 6 . 8 . 7  Regulatory Cons iderations 

The maj or regulatory cons ideration for incomplete defueling 
associated with delayed c leanup , immediate c leanup , immediate cleanup/ 
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reduced e ffort , and immediate decommiss i oning would involve demon­
s tration by the l icensee that critical ity was precluded even in the 
event of an acc ident . In addition , the regulatory cons iderations 
given for each of the alternatives in Sections 3 . 2 . 7 ,  3 . 3 . 7 ,  3 . 4 . 7 , 
and 3 . 5 . 7 ,  respectively , would apply . 

3 . 7  ALTERNATIVES CONSIDERED BUT NOT QUANTITATIVELY EVALUATED 

Two alternatives to the l icensee ' s  proposal were identified by 
the NRC s taff , but not quantitatively evaluated : ( 1 ) additional 
cleanup before storage and ( 2 )  no further cleanup following defuel ing 
( the no - action alternative required by NEPA) . These alternatives are 
described in this section , and the impacts associated with each 
alternative are discussed . 

3 . 7 . 1  Addit ional Cleanup Before Storage 

The alternative of additional cleanup before storage involves 
pre - PDMS decontamination efforts to further re�uce radiation dose 
rates and radionucl ide inventories beyond the licensee ' s  stated goals 
for PDMS . This alternative actually is  a set of alternatives that 
vary in the degree to which the faci lity is decontaminated before 
be ing placed into storage . One such alternative is the prompt comple­
tion of cleanup on the upper e levations of the reactor building and 
contaminated areas in the AFHB , followed by s torage . At the end of 
the s torage period , the c leanup of the facility ( including the bas e ­
ment and the D - r ings ) would b e  completed .  A second alternative is 
prompt cleanup of  the upper elevations of the reactor building concur - · · . .  

rently with the decontamination o r  removal of the .enclosed stairwell/ 
elevator s tructure from the basement . . Further c leanup of the D - rings 
and the remaining basement areas would follow storage . The staff 
assumed for this alternative that an engineering study would be neces ­
sary in preparation for continued cleanup . Such a study would take 
the form of e i ther a period of time before the additional c leanup 
s tarts , s imilar to the period for engineering study discussed in 
Section 3 . 3  for the immediate cleanup alternative or the initial 
s tages of the additional cleanup would proceed at a reduced level of 
e ffort s imilar to the immediate c leanup/reduced effort alternative 
discussed in Section 3 . 4 .  

The alternative of  additional cleanup before s torage can be divi ­
ded into four s tages : ( 1 )  a period for engineering study ( or decon­
tamination at a reduced effort during the engineering s tudy) , ( 2 )  an 
initial c leanup before s torage , ( 3 )  a storage period , and ( 4 )  a final 
cleanup . The final cleanup would be followed by either decommission­
ing or refurb ishment . The impacts of additional cleanup before s tor­
age , which are discussed below for each of  the four stages , were found 
to fall  within the range of  the impacts calculated for immediate 
c leanup ( Section 3 . 3 ) ,  for immediate c leanup/reduced effort ( Sec�  
t ion 3 . 4) , and for delayed cleanup ( Section 3 . 2 ) .  

3 . 11 2  

·········" 

·: ... � ' .  



An engine er ing study phase , or  additional decontaminat ion at a 
reduced level o f  effort , would occur fo l lowing the comp l e tion of the 
current defuel ing effor t .  The impac ts dur ing the engineering s tudy 
phase would be s imilar to those during the engineering s tudy for the 
immediate cleanup al ternat ive ( Sect ion 3 . 3 ) ;  however , the duration o f  
the study would b e  shorter for the al ternat ive o f  additional cleanup 
before s torage . The NRC s taff e s t imates that a period o f  6 months to 
less than l year would be neces sary to plan the addit ional cleanup to 
be performed before storage . An engineering s tudy could also occur at 
the same t ime that areas on the uppe r elevat ions o f  the reactor build­
ing and in the AFHB were be ing decontaminated . The impacts of th is 
ac tion would be s imilar to the impacts during the first year of the 
immediate cleanup/reduced  e ffort alternative d isc.ussed in Section 3 .  4 .  

Based  on the resul ts of the engineer ing s tudy , the tasks per ­
formed dur ing the initial cl eanup before s torage could vary . It  is 
pos s ible that these tasks would include prompt cleanup of the upper 
elevati ons in the reactor building and contaminated areas in the AFHB . 
Prompt cle anup or removal of the enc losed s tairwell/elevator structure 
in the reactor building basement m i ght also be included . These tasks 
were also cons idered as part of the immedi�te c leanup alternative , and 
the impacts of these tasks were e s t imated for immediate cleanup in 
Section 3 . 3 .  The additional c leanup before s torage would l ikely 
require le s s  than 2 years to complete ( in compar ison to 4 years for 
immediate cleanup ) . 

Fol lowing the c leanup per iod , the fac i l i ty would be placed in 
storage . Preparations for s torage ( as discussed in Section 3 . 1 . 1 . 2  
for PDMS ) would occur dur ing th� las t part of the cleanup period . 
Impac ts to the offs ite population during s torage would be somewhat 
less  than those calculated for PDMS during the de layed cleanup alter ­
native in Section 3 . 2  because exposure rates in the decontam inated 
areas of the reac tor building would have been reduced as a result of 
the addit ional cleanup . This would also result in an occupational 
dose savings during this  period . However , because of the l imited work 
ac tivity during storage ( see Sec tion 3 . 1 . 1 . 3 ) , th is small savings i s  
no t s ignificant in comparison t o  the total occupational dose that 
would be receive d .  Airborne contamination leve ls i n  the reac tor 
bui lding and the assoc iated environmental releases may also be 
s l ightly l ower dur ing s torage following additional c leanup than that 
presented for PDMS without additional cleanup ( e . g . , Section 3 . 1 . 2  for 
delayed c leanup ) . The reduced releases woul d  resul t from the reduc ­
tion in the amount o f  radioactive contaminat ion in the fac i l ity dur ing 
the addit ional cleanup stage . I f  removal of the s tairwe ll was part of 
the additional cleanup before s torage , the potential impact of the 
fire in the s tairwel l  s tructure dur ing PDMS would be el iminated . 

The impacts of the cleanup period fo l lowing storage would be 
somewhat l e s s  than impacts calculated for the cleanup following PDMS 
during the de layed c leanup alternative in S e c t ion 3 .' 2 .  It  i s  quite 
l ikely that areas decontaminated dur ing the addit ional cleanup before 
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s torage would become recontaminated during the final cleanup following 
PDMS ; however ,  the overal l amount of cleanup would be less . 

Because the alternative of  additional c leanup before storage is  
actually a combinat ion o f  immediate cleanup , immediate cleanup/reduced 
e ffort , and delayed cleanup , the environmental impacts of 'additional 
cleanup before s torage would fall within the range of the impacts 
calculated for the immediate cleanup or immediate cleanup/reduced 
effort alternatives and the impacts  caiculated for the delayed cleanup 
alternative . These impacts  include offs ite dose , occupational dose , 
was te management , socioeconomic impacts , and cos t .  Accordingly , the 
alternative o f  additional cleanup before storage is  not evaluated 
further in thi s  document . 

A variation on this alternative i s  additional cleanup before 
storage followed by s torage and then preparations for decommiss ioning 
without additional cleanup . The impacts of  this alternative of - addi ­
tional cleanup before s torage are also bounded by the impacts of the 
alternatives discussed in thi s  supplement and , thus will not be evalu­
ated further . 

3 . 7 . 2  No Further Cleanup Following Defueling (No - Act ion Alternative) 

As noted previously in the PEIS  and its supplements , the 
no - act ion alternative mus t  be evaluated to fulfill the requirements of 
NEPA . The no - action alternative , for the period addressed by this 
supplement , imp l ie s  no further action to comp lete the cleanup . Thus , 
fol lowing completion of  the current defuel ing effort , no further 
e fforts would be made to complete the decontamfnation of  the facility 
or to prepare the fac i l i ty for s torage or for decommiss ioning . The 
fac i l i ty would be left in the pos t - defuel ing condition with no 
attempts to monitor releases  or maintain the fac i l i ty .  Entries would 
not be made into the fac i l i ty .  The HEPA filters would not be 
inspected or replaced and fire detection systems would not be 
monitored . 

This alternative was not quantitatively evaluated because it  has 
never been NRC pol icy to allow l icensees to abandon a fac i l ity . Fur ­
thermore , implementation of  this alternative would indefinitely post­
pone decommiss ioning of the fac i l i ty without specific approved 
exemptions from NRC regulations . The NRC s taff has maintained , as a 
matter of  policy , that the cleanup mus t ult imate ly be comp le ted and 
the fac i l ity decommis s ioned . The no - action alternative would not 
result in the completion of cleanup , the decommis s ioning of the fac i l ­
i ty , o r  the ultimate return to unres tricted acc.ess . The small but 
continuing risk ass oc iated with conditions of the fac i li ty resulting 
from the March 2 8 , 1979 , accident would not be e l iminated .  Therefore , 
the NRC s taff cons iders the no - action alternative unacceptable , and it  
is  not evaluated further in this report . 
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4 . 0  AFFECTED ENVIRONMENT 

Thi s  s ec tion briefly des c r ibes the environment ( including the 
population) that could be affected by the l icensee ' s  propo sed ac t ion 
and alternatives evaluated in thi s  supplement . Th is  informat ion has 
been taken primari ly from the PElS ( NRC 198 1 ) . However ,  populat ion 
distribution e s t imates have been updated s ince the PElS was pub l i shed 
and include populations proj ected beyond the year 1 9 8 1 . Other 
secti ons have been reviewed and i nformation update d  as  appropriate . 

Four geographic areas that potentially could be affected by the 
cleanup ·and storage activ i t i e s  have been i dentifie d :  ( 1 )  the area in 
the vic inity of the TMI s i te , ( 2 )  · the area downs tream including the 
Susquehanna River and the Che sapeake Bay , ( 3 )  the transportation 
routes used for movement of mater ials to and from the s ite , and 
( 4 )  the o ffs i te disposal locations . .  In add i t ion , there i s  a popu­
lation that res ides in an area outside the TMI vic inity that receives 
radiat ion dose attr ibutable to the TMI ·- 2 cleanup from inhalation , 
external exposure , and consump t i on o f  food products exported from 
with in the 5 0 - mile  ( 8 0 - ki lome ter)  radius as well as from the 
consumpt ion of she l l f i sh from the Chesapeake Bay are a .  

4 . 1  THREE MILE I SLAND SITE VICINITY 

The TMI s i te vic inity is the area w i thin approximately a 1 2 - mile 
( 20 - kilometer)  radius of TMI . However , for purposes of evaluat ing 
radiation doses , the area within a 50 -mile  ( 80 - kilometer)  radius i s  
cons i dered . Figure s 4 . 1  and 4 . 2  show the location o f  the s ite and its 
relationship to populat ion centers and munic ipal i t i e s  in the area . 

The area surrounding TMI i s  predominantly rural and supports 
farming operations . The s o i l s  in the vicinity ,  comb. ined wi th favor ­
able phys iographic and cl imatological features , produce higher - than­
average crop yields for the Commonwealth of Pennsylvania .  Field 
crops , such as corn and wheat , as well as dairy , poul try , and 
l ives tock operations are predominant . 

4 . 1 . 1 Population D i s tribution 

In spite of extens ive agr icul tural op�rat ions , the population 
dens i ty within the 12 - mile radius in 1980  was about 570  persons per 
square mile ( 2 20 persons per square kilome ter) , subs tantially higher 
than the populat ion dens ity for Pennsylvania as a whole . Several 
munic ipal it ies are located with in the area ; the largest  c i ty ,  12 miles 
( 20 ki lometers ) to the northwes t ,  i s  Har risburg with a population of 
about 53 , 000 ( in 1 9 8 0 ) . Urban deve lopment is  concentrated around 
population centers and along maj or transportat ion corridors . 
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FIGURE 4 . 1 .  Map of the Area Within a 1 0 - Mile ( 1 6 - Kilome ter ) ,  a 
12 -Mile ( 2 0 - Ki lometer ) ,  and a 20 -Mile ( 32 - Kilometer)  
Radius of  the Three Mile I s land S i te 
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FIGURE 4 . 2 .  Map of  the Area With in a 50 -Mile ( SO - Kilometer)  and 
a 100 -Mile ( 160 -Kilome ter) Radius of the Three Mile 
I sland S i te 
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The total population in the 50-mile ( SO -kilometer) radius was 
estimated to be 2 . 2  mil l ion(a) in 19S l ,  with approximately 350 , 000 
persons l iving within a 12 -mile ( 20 - ki lometer) radius of TMI . Fig­
ures 4 . 3  and 4 . 4  show the 19Sl population distribution within a 
1 2 -mile ( 20 - kilometer) and a 50 -mile ( SO - kilometer) radius of TMI . 
The proj ected population for the year 20lo(b) is 3 . 2  million persons 
within a 50-mile ( S O - ki lometer) radius of TMI . ' Figures 4 . 5  and 4 . 6  
show the proj ected population �istribution within a 10 -mile 
( 1 6 -'kilometer)  and a 50-mile ( SO - ki lometer) radius of TMI for the year 
2010 . The population estimates used in Section 3 for estimation of 
the offs ite dose impacts were e ither interpolated or extrapolated as 
appropriate from the population estimates for the years 19Sl and 2010 . 

4 . 1 . 2  Meteorology 

The c l imate of southeastern Pennsylvania varies s easonally . In 
winter , the predominant air mass over the region is continental polar 

- air moderated by the influences of_ the Appalachian Mountains and, the 
:Chesapeake and Delaware Bays . Winters are relatively mild for the 
latitude (40 ° 9 ' N) . In summer , maritime tropical air masses originat ­
ing over the Gulf of Mexico or the Caribbean Sea predominate . Summers 
are warm and humid . While the extreme temperatures recorded for the 
area were 107 ° F  ( 42 ° C )  in July 1966 and - l4 ° F  ( - 2 6 ° C )  in January 1912 , 
temperatures of 90 ° F  ( 3 2 ° C )  or higher may be reached on only 20 to 25  
days annually , and temperatures of 0 ° F  ( � lS ° C )  or  lower may be  
expected 1 to  2 days annually . The annual average relative humidity 
is about 70 percent . 

The predominant wind flow is from the northwest .  Figure 4 . 7  
shows the onsite wind data at the 100 - foot ( 30-meter) level . The 
meteorology of the TMI s ite has been compared with the meteorology of 
other reactor s ites and was found to be fairly typical of valley s ites 
in the frequency of inversions and other stable air phenomena . 

Total annual precipitation in the area is expected to exceed 
40 inches ( 102 centimeters) , including a normal average snowfall of 
37  inches (94  centimeters ) .  The ayerage annual evaporation is within 
the range of 33 inches ( S4 centimeters ) ( lake evaporation) to 
45 inches ( 114 centimeters ) ( evaporation pan measure ) .  

(a ) Based on data from an internal NRC document prepared by the Site 
Analysi s  Branch of the Office of Nuclear Reactor Regulation , 
" 19Sl  Res ideritial Population Es timates 0 - SO Kilometers for 
Nuclea� Power Plants . "  

(b ) Letter from F .  R .  Standerfer to the NRC , February 3 ,  19SS . 
Subj ect : Post- Defue ling Monitored S torage Environmental 
Evaluation . 
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FIGURE 4 . 3 .  Population Distribution Within a 12 -Mile (20-kilometer)  Radius of Three Mile Island 
(based on data from an internal NRC document prepared by the S ite Analysis Branch 
of the Office of  Nuclear Reactor Regulation , " 1981 Residential Population Estimates 
0 - 80 Kilometers for Nuclear Power Plants " )  
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FIGURE 4 . 4 .  Popular ion Dis tr ibution Within a 50 -Mile ( SO -Kilome ter ) 
Radius of Three Mile Is land (based on data from an 
inte rnal NRC document prepared by the S i te Analys is  
Branch of the Office  o f  Nuc lear Reactor Regulation ,  
" 1 9 8 1  Res ident ial Population E s timates 0 - 80 Ki lome ter1s 
for Nuc lear Power Plants " )  
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FIGURE 4 . 5 . Proj ected Population D i s tribution for 2010 W i thin a 
1 0 - Mile ( 16 -Kilome ter)  Radius of Three Mile I s land 
( data from a letter from F .  R .  S tanderfer to NRC , 
February 3 ,  1 9 8 8 . Subj e c t : Pos t - Defuel ing Moni ­
tored Storage Environmental Evaluat ion) 
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FIGURE 4 . 6 .  Proj ec ted Populat ion Dis tribution for 2010 Within a ·  
50 -Mile ( 80 - Ki lometer)  Radiu� of Three Mile Is land 
( da t a  from a le tter  from F .  R .  Standerfer to the NRC , 
February 3 ,  1 9 8 8 . Subj e c t : Pos t - De fue ling Moni tored 
S torage Envi ronmental Evalua tion ) 
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FIGURE 4 . 7 .  Three Mile I s land Annual Average Wind Direct ion at 
100 Feet ( 30 me te r s )  ( 19 7 2  to 1 9 7 5  data) 
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4 . 1 . 3  Surface Water 

The TMI site is located in the Susquehanna River drainage basin , 
which has a total drainage area of 2 7 , 510 square miles ( 7 1 , 8 10 square 
kilometers ) where it enters the Chesapeake Bay . Recorded data begin­
ning in 1890 indicate that the flow r.ate of the Susquehanna River is 
highly variable , ranging from a minimum flow of 1700 ft3/sec 
(48 m3/sec ) in 1964 to the maximum flood on record of 1 , 020 , 000 ft3/sec 
( 29 , 000 m3/sec) during spring flooding in 1972  (NRC 1976) . Mean 
monthly flows for the period 1 8 9 1  to 1979  ranged from 11 , 700 to 
8 2 , 600 ft3/sec ( 3 30 to 2300 m3/sec)  with the low flow occurring in 
late summer and the high . flow occurring in ear ly spring . The average 
annual flow rate is 34 , 000 ft3/sec ( 9 6 3 m3/sec ) .  Several dams and 
reservoirs are located on the Susquehanna River above and below TMI 

· for flood control , low- flow augmentation , and power generation . 

The island on which both the TMI - 1  and TMI - 2  reactors are located 
is within the 500 - year flood plain ( 0 . 2 -percent chance of flooding in 
any given year) , but not within the 100 -year flood plain , as deter ­
mined by the U . S .  Army Corps of Enginee'rs (NRC 1987 ) . The island is 
diked for flood protec tion , and the dikes are inspected and maintained 
by the licensee . In addition ,  TMI - 2  flood procedures require that 
flood door panels be installed when the river eievation reaches 
302 feet ( 9 2  meters ) .  Installation of flood door panels effectively 
prec ludes the entry of river · wate r .  

The surface water of the Susquehanna River downs tream from 
Harrisburg is acceptab le for all general uses , including aquatic life 
and recreation . However ,  the river is  not an attractive source of 
pub lic water supply because of occas ional high sulfate levels and high 
amounts of wastewater- derived col iform bacteria . Below Harrisburg , 
late summer blooms of algae occur , which indicate high nutrient levels 
in the water,  primarily phosphates and nitrates . This is attributable 
both to wastewater treatment and runoff from agricultural areas . 

Currently , the river and streams in the TMI vicinity are used for 
both public and industrial water suppl ies , power generation , boating , 
sport fishing , and recreation . Sport fishing , but not commercial 
fishing , takes place in all s treams in the general area of the s ite . 
The neares t  potable water user is 5 miles ( 8  kilometers ) downstream at 
the Brunner Is land steam - electric generating station . Figure 4 . 8  
shows the princ ipal water users downstream of the TMI plant . Although 
Chester County , Pennsylvania , and the city of Baltimore , Maryland , 
also have water intakes downstream , they are seldom used . 

Specific water quality data can be found in the PEIS (NRC 198 1 ) . 
In general , the water is �oderately high in total hardness , with high 
and variable sulfate and iron concentrations (often in excess of the 
S tate limit) , a relatively low alkalinity , and a high fecal col iform 
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count ( also , often in excess of the State l imit ) . Thes e  charac ter i s ­
tics  are large ly attributable to drainage from o l d  coal mine s in the 
watershed and from domestic  and agr icultural was tes . 

Radioac tivity measurements of Susquehanna River water were made 
by the U . S .  Geological Survey before the TMI - 2  accident . The tritium 
concentrat ion was measured during the 1977  water year and found to be 
fairly cons tant at 1 7 8  pCi/L . Gro s s  beta activity was measured on 
November 8 ,  1976 , and reported as fol l ows : 

Dissolved gross  beta : 2 . 4  pCi/L as cesium - 137  
1 . 9  pC i/L as  s trontium- 90/yttrium- 90 

Suspended gross  beta : 0 . 4  pCi/L as cesium - 1 3 7  
<0 . � pCi/L a s  strontium- 90/yttrium- 90 

Radium- 226 was measured on the same date by the radon method as 
0 . 08 pC i/L ( alpha) . Gross alpha act ivity on the same date was 
reported as fo llows : 

Dissolved gross alpha : 
Suspended gross  alpha : 

<1 . 6  �g/L as natural uranium (<1 . 08 pCi/L) 
0 .  7. �g/L as natural uranium ( 0 . 5 pCi/L) 

A measurement of uranium concentrat ion , presumably by the chemical 
( fluorimetric ) me thod , made on the same date gave a value of 
0 . 06 �g/L . The contr ibution from the commercial nuclear fue l cyc le is 
negl igible compared to natural background . The radioac tivity observed 
in the Susquehanna River at Harrisburg during 1 9 7 7  was below the lev�l 
regarded as normal for this  latitude ( 40 ° 9 ' N ) .  For example , the aver ­
age radioac t ivity levels  i n  surface water i n  the Chicago area have 
been reported as alpha , 0 . 1  to 3 pC i/L , and beta , 5 to 10 pC i/L . 

The tri� ium concentration of the Susquehanna River has been meas ­
ured and found to be fa irly cons tant . Samples of Susquehanna River 
water taken at Danviile (ups tream from TMI - 2 ) , collected and analyzed 
by the Environmental Protec t ion Agency ( EPA) between July 1 9 8 5  and 
March 198 7 ,  have shown no detectable gamma activi ty and an average 
trit ium concentration (±2 s tandard deviations ) of 230 ± 200 pCi/L ( EPA 
19 8 5 ,  1986a , 1986b , 1 9 8 7a , 1 9 8 7b ,  and 1987c ) . The Commonwealth of 
Pennsylvania has also col lected a total of 2308 samples from the 
Susquehanna River and from water intakes which draw from the Susque ­
hanna River both ups tream and downstream o f  the plant ( Commonwealth of 
Pennsylvania 1 9 8 1 , 1 9 8 2 a , 1 9 8 2b , 19 8 3 , 1984 , 1985 , and 1 9 8 6 ) . Of 
these  samples , 2307 contained less trit ium than the lower limit bf 
de tec tion , which ranged from 230 to 440 pCi/L . A s ingle sample taken 
at the Lancaster water intake showed 422 ' ±  192 pC i/L . 

4 . 1 . 4  Groundwa ter 

The s i te is unde rlain by sandy s i lts , gravels , weathered bedrock , 
and hard s i lts tone ( the Gettysburg Formation) . In  general there are 
two dist inc t ly di fferent wate r - bear ing zones in the na turally 
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depos ited materials on Three Mile I sland . They are the overburden 
material depos ited during the proces s  of river transport and the 
underlying Gettysburg shale . 

The water -bearing characteristics of the Gettysburg shale can be 
described as a tabular aquifer , with some beds having the ability to 
transmit water while other beds have virtual ly no water -bearing cap a ­
b i lities . The permeab i lity of these beds vary from . one bed to 
another . The tabular aquifer beds can be described as overlapping , 
l ens - shaped and discontinuous in every direction , but may extend 
laterally ( generally east to west)  up to several thousand feet and may 
extend downward from a few hundred feet to as much as 3000 feet 
( 914 meters ) .  Groundwater flow in the Gettysburg shale is highly 
anisotropic . Aquifer pumping tes ts were conducted and indicate 
specific capac ities ranging from 0 .  33 to 15 . 0  gal/minjft ( 1 .  2 to 
5 . 7  L/min/m) of drawdown . 

The l icensee measures groundwater elevations at 19 ons ite moni ­
toring s tations . The mean groundwater elevation for these stations 1in 

• 1986  was 2 8 3 . 1  feet ( 86 . 3  F. �ters ) mean s ea level (MSL) , as based on ' 

2 1 8  readings . The Susqueh . . nna River is  normally at 2 7 7  feet 
( 84 . 4  meters ) MSL . With the except ion of two s tations , the readings 
ranged from 2 7 7 . 6  feet ( 84 . 6  meters ) to 2 86 . 7  feet ( 87 . 4  me ters ) . The 
s tation with the lowes t  reading recorded 2 7 5 . 5  feet ( 84 . 0  meters ) MSL .  
The s tation with the highes t  reading recorded 2 9 3 . 2  feet ( 8 9 . 4 meters ) 
MSL .  (a) These wells  were s i ted to detect leakage of contaminated water. 
from the Uni t - 2  reactor , auxil iary buildings , and outs ide s torage 
tanks . Some of the wel l s  proceed 1 5  fee t (4 . 6  meters ) into the bed ­
rock . Availab le information sugges ts that sampl ing is of the uncon­
fined water table aqui fer in the overburden . 

The potab le water supplies neare s t  to TMI are three wells located 
on the east bank of the Susquehanna River , directly acro s s  from the 
s ite . All these wel l s  have groundwater elevations above the river and 
above the groundwater level at TMI . The groundwater flow direct ion in 
both the overburden material and the Gettysburg shale is from Unit 2 
toward either the east or middle channel s  of the Susquehanna River . 
This groundwater is  discharged into the Susquehanna River sys tem . It  
is  prevented from migrating under the river by oppos ing flow of 
groundwater from higher land acro s s  the river . 

4 . 1 . 5  Aquatic Ecology 

The biota of the Susquehanna River includes organisms usually 
associated both with flowing waters and , because of the impoundments , 
with s tanding waters . 

( a )  Letter from F .  R .  S tanderfer to the NRC , June 2 3 , 1987 . Subj e c t : 
Post - De fuel ing Monitored Storage Environmental Evaluation . 
4410 - 87 - 609 3 Document ID 01 94P . 
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Large aquatic plants are rare in the river because of fluctuating 
flows and water l evels and the type of river bottom substrates ,  which 
in most of the free - flowing areas are sand or rock . A dominant source 
of prima.'ry production is algae . The cycle of algae production is rep ­
resentative o f  algal success ion in a lake (a  spring bloom of diatoms , 
a summer abundance of ,_green algae , and a late summer/early fall 
increase in b lue - green algae and flagellates ) and indicates . the impor ­
tance o f  the impoundments in the trophic structure of the river . 

Zooplankton compos i tion and abundance are variable ; the dominant 
groups are rotifers ( Branchionus sp . ) , c ladocerans ( Bosmina sp . ) ,  and 
copepods ( Cycl ops sp . ) .  Periodic large populations of rotifers also 
sugges t  excess ive domestic was te loadings of the river . The mos t  
abundant benthic ( l iving on or near the bottom o f  the river)  inverte ­
brates are tub ificid worms and insect larvae . The fish community can 
be characterized as a warm -water assemblage and is dominated by 
members o f  the minnow , p erch , arid sunfish families . 

4 . 1 . 6 Terres trial Ecology 

Land use in the TMI vicinity is primarily agricultural ,  although 
a s i gnificant amount o f  land is also devoted to res idential and urban 
deve lopment . Agriculture is diverse and inc ludes corn and wheat . farm­
ing , as wel l  as dairy , poultry , and l ivestock operations . The for ­
e s ted  areas surrounding TMI contain both hardwood and softwood trees . 
The p lant community in these areas is less than 8 0  years old and con­
s ists  of spec ies that are common to this area . 

� 

In the vic inity of the TMI s ite , 212  species o� terrestrial ver ­
tebrates were found , including 179  birds , 19 mammals , 8 rep t i les , and 
6 amphibians . .  Small - game animals  include the eas tern cottontail rab_­
bit  and the gray squirre l .  Mammal ian predators include the longtai l  
wease l  and the red fox . The largest  mammal found o n  the s ite was the 
white - tai led deer . Four spec ies o f  upland game b ird were found 
ons i te : ring - necked pheasant , American woodcock , mourning dove , and 
rock dove . Whistling swan , Canada goose , nine species of dabbl ing 
duck , seven species o f  diving duck , and three species of mergansers 
also were reported . This sampl ing of species is also typical of the 
fauna found downriver of the s ite . Because the Susquehanna River is a 
maj or flyway , large numbers and many species o f  migratory and res ident 
waterfowl nest and feed on the ponds and reservoirs along the river . 

None of the spec ies o f  b ir9s , mammals , reptiles , or amphibians 
known to reside on or in the immediate vic inity of the TMI s ite have 
been des ignated as federal ly protected species in Pennsylvania . How­
ever , three of the federally l is ted spec ies ( the bald eagle , peregr ine 
falcon ,  and Indiana bat) may migrate through the area . No known nes t ­
ing s ites of the three have been found in the TMI s ite vic inity , and 
no known s ites are on record . 
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The Commonwealth of Pennsylvania ' s  l i s t  of  endangered and threat ­
ened spec ies includes three species of  b ird that have the potential to 
pas s through the TMI area . They include the king rai l ,  osprey , and 
b lack tern . Only the osprey has been s ighted in the immediate area of  
the TMI s ite , although the nearest recorded nesting s ite is  3 3  river­
miles  ( 53  kilometers ) south . 

The gol den seal ( Hydrastis canadens is ) , a federally protected 
p lant species , has been confirmed to occur in the TMI vicinity . ·  Wild 
ginseng ( Panax guinguefol ius ) , which is also on the Federal l i s t ,  is 
on the historical record of species in the TMI vicini ty , although no 
recent sightings have been recorded .  

4 . 1 . 7  Background Radiation 

Recent reports by the National Counci l  of  Radiation Protection 
and Measurements ( NCRP) indicate that the total estimated effective 
dose e quivalent rate from natural background for an individual member 
of  the public in the United  States is 300 mremjyr ( NCRP 1987a , NCRP 
1987b ) . The increased background dose  rate results from new es timates 
of the dose rates from radon decay products . 

The background concentrations of various radionucl ides in air and 
precipitation in the vicini ty of TMI - 2 are representative of back­
ground concentrations elsewhere in the United States . The EPA meas ­
ured beta radioactivity in air in the Harrisburg and TMI areas between 
July 198 5 and March 1987  ( EPA 1985 , 1986a , 1986b , 1987a ; 1987b , 
1987c ) . A total of  264  samples analyzed  in the field for beta activ ­
ity (not including samples taken in May and June of  198 6 )  averaged 
0 . 2  pCi/m3 . (a) The activity in the May and June samples is attributable  
to  the Chernobyl accident , which occurred on Apr i l  26 , 1986 . The 
average gross beta activity in 30 samples col l ected  at Harrisburg dur ­
ing May 1986 was 0 . 6  pCi/m3 ; the 42 samples coll ected  at TMI averaged 
0 . 8  pCi/m3 •  The average concentration in nine samples taken during 
June 1986 at Harrisburg was 0 . 3  pCi/m3 ; the average of the seven sam­
ples  taken at TMI in June 1 986 was 0 . 7  pCi/m3 • In addition , there were 
two samples taken at Middle town during June 1986 that averaged 
0 . 3  pCi/m3 • The detection l imit for these analyses was 0 . 1  pCi/m3 • 

Air- sample  filters from Harrisburg and TMI were combined for 
6 -month periods and analyze d  for p lutoniwil and uranium. The average 
isotop ic concentrations (±2  standard deviations ) are as follows : 

· 

p lutonium- 238 , 0 . 50 ± 0 . 70 aCi/m3 ; (b) p lutonium - 239/240 , 0 . 33 ± 0 . 46 
aCi/m3 ; uranium- 2 34 ,  1 5 . 7  ±. 3 . 2  aCi/m3 ; uranium- 2 3 5 , 0 . 44 ± 0 . 46 aCi/m3 ; 
and uranium- 2 38 , 13 . 6  ± 2 . 8  aCi/m3 • 

( a) There are one trillion ( 1 , 000 , 000 , 000 , 00 0 )  p icocuries  in a curie . 
( b )  There are one quint i l l ion ( 1 , 000 , 000 , 000 , 000 , 000 , 00 0 )  attocuries 

in a curie . 
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Precipitation samp les were also collec ted and analyzed by the 
EPA between June 1985  and March 1987  at  Harrisburg and Middletown . 
The samples were analyz ed for gross beta activity , tritium , and in 
some cases gamma act ivity . Except for samples collected during May 
1986 , a l l  samples were combined for a month . Results are reported as 
nCi/m2 • (a) Minimum de tectable leve ls  are de termined by the amount of 
rainfall  as wel l  as o ther fac tors . The average beta activity 
(±2 s tandard deviations ) in 17 monthly samples (excluding May 1986)  
at  Harrisburg was 0 .  2 1  ± 0 .  06 nCi/m2 • ,The average of 19  monthly sam- ·  
ples at M�ddletown was 0 . 15 ± 0 . 05 nCijm2 • (The total beta activity 
for the May 1986 samp les  affected by Chernobyl at Harrisburg was 
1 . 22 ± 0 . 77 nCi/m2 ; at  Middletown i t  was 2 . 87 ± 0 . 55 nCi/m2 . )  Tri tium 
results from 38 samp les in Harrisburg and Middletown averaged 0 . 19 ± 
0 . 2  nCi/L . In addit ion , many of  these same precipitation samp les were 
analyzed for gamma- emitting radionucl ides . The only samples exceeding 
the lower l imit of detection ,were those taken during or shortly after 
the Chernobyl accident . 

4 . 2  SUSQUEHANNA RIVER/CHESAPKAKE BAY AREA 

The predominant feature s of  the area under evaluation include 
the Susquehanna River and the Chesapeake Bay . The 450 - mile 
( 7 24 - ki lome ter) Susquehanna is a maj or river in the eastern U�ited 
S tates and supplies about 50  percent of the fresh water in the bay . 
The Chesapeake Bay is  . one of the larges t  estuaries in the world , 
having a surface of about 4400 square miles ( 11 , 400 square kilo­
me ters ) , a length of nearly 200 miles ( 320  kilometers ) ,  and more than 
7000 miles ( 1 1 , 000 ki lome ters)  of shorel ine . The Susquehanna River/ 
Chesapeake Bay sys tem supports commercial and recreational fishing . and 
boating · and supplies water for public  and indus trial use .  

Sport fishing is  a popular activity in the Susquehanna River from 
the vic inity of TMI to Havre de Grace ( see Figure 4 . 8 ) . The portion 
of the river below the Conowingo Dam ( shown in Figure 4 . 8 ) receives 
spawning migrations of some anadromous species , primari ly members of 
the herring family and s triped bass . Sport fishing for crappie , bass , 
wal leye , channel catfish , and sunfish is popular on the entire river . 
Although the river primarily serves local res idents , s izable numbers 
of fishermen from Maryland and Pennsylvania are attracted to the 
river . 

Sport fishing on the Chesapeake Bay is also a popular activity 
involving both private and charter boats . The maj ority of the fishing 
is done by res idents of Maryland , the Dis trict of Columb i a ,  Delaware , 
Pennsylvania , and Virginia . There is also a large and growing use of 
the Chesapeake Bay for o ther wate r - oriented recreation such as 
boating . 

" 
( a) There are one b i l l ion ( 1 , 000 , 000 , 000)  nanocur ies in a curie . 
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Shellfish and finfish that are commercially harves te d  from the 
Ches apeake Bay include b lue crabs , oys ters , soft - she lled crabs , surf 
clams , sea scallops , menhadden , c roake r ,  b luefish , and flounder . The 
shel lfish and finfi sh harve st is marke ted fresh and processed . ' Re gu ­
lar market� are spread across the Uni ted S tates and part s  o f  Canada . 

In addition to the Chesapeake Bay ' s  impor tance to commerc ial and 
sport fishing , the surrounding marshes and woodlands p rovide thous ands 
of acres of natural hab i tat for a d ive rs i ty of wildlife . In the sha l ­
low waters o f  the upper Che sapeake Bay , l arge aquatic p lants and ter ­
res trial plants , such as cord grass ( Spart ina sp . )  and wild celery 
(Val l isneria sp . ) ,  are quite produc t ive , making the area an attrac t ive 
food source for waterfowl . This area is in the path o f  the Atlantic 
flyway and provides wintering and feeding grounds for migrating water ­
fowl . The waterfowl spec ies that are attrac te'd t o  the region in large 
numbers include Canada geese , ducks , whi s t l ing swans , o ther spec ies of 
birds that use the we tlands for food and o ther hab i tat require�ents , 
plus a variety of game b irds . The wildl i fe resources of the area pro ­
vide opportuni ties for hunt ing and trapping and for activities such as 
b i rd watching , nature walking , and nature pho tography . 

4 . 3  TRANSPORTATION ROUTES 

The vicinity of TMI is s e rved by the transportat ion routes shown 
in Figure 4 . 2 .  Inters tate 81 i s  oriented nor theas t to s outhwe s t . 
Inters tate 80 runs eas t - wes t ,  north of the s i te . Inters tate 70 , south 
of the s i te , also runs eas t .. we s t . S tate Route 10 , al though a much 
lowe r - vo lume road , is impor tant locally . I t  is oriented north - s outh , 
less than 50 miles ( 80 kilometers ) eas t o f  the s i te . Inters tate 7 6 , 
the Pennsylvania Turnp ike , north of the s i te and s outh o f  Harrisburg , 
connects with urban centers to the eas t and we s t . U . S .  Route 30 i s  a 
high - capac i ty road between Lanc aster and Yo rk , or iented eas t - wes t and 
pas s ing s outh of the s i te .  Inte rstate 8 3 , originat ing a t  Harrisburg , 
extends south to York and Balt imore . U . S .  Route 2 2 / 3 2 2  passes by the 
s i te to the northwes t .  

Shipments of radi oac t ive was te from the TMI s i te rout ine ly pass 
over S tat� Route 283 and Inters tate Routes 8 3 , 81 , and 80 be fore they 
leave the Commonwea l th o f  Pennsylvania to the wes t . Inters tate 7 6  is 
not normally used for wes tbound shipments because of tunnel res tric­
t.ions . Interstate 8 1  is norma l ly used for southbound shipments . The 
highway route to the low - leve l was te ( LLW) disposal s i te near 
Richland , Washington , is shown in Figure 4 . 9 .  
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4 . 4  OFFS ITE DISPOSAL LOCATI ONS 

The l icensee ' s  proposal and the NRC staff- identified alternat ive s 
involve disposal of radioact ive was tes at l icensed LLW burial s i te s  at 
o ffs i te locations . Shipments o f  low - level wastes for di sposal have 
been transported by truck to the commercial LUI burial s i te near · 

Richland , Washington . 

The shipment of low- leve l was tes . to the commercial LLW burial 
s i te near Richland is as sumed for was te d

.isposaf befo re 200l . 
Although o ther s i tes may be available at this t ime , because o f  the 
dis tance involved ( 2 6 8 0  miles [ 4 3 13  ki lome ters ]) , this LLW s i te is 
j udged to be the bounding case from a t ransportati on acc ident 
s tandp o int . 

The LLW bur ial s ite near Richland is operated by U . S .  Ecology , 
Inc . , as a commercial radioactive waste disposal s ite . The s i te is 
located in a semi - arid .area of re lative ly low populat ion dens ity ,  
2 5  miles (40 ki lometers ) no r thwe st of Richland on 100 acres ( 40 he c ­
tares )  o f  leased iand near the center o f  the Depar tment o f  Energy 
( DOE) Hanford Nuc lear Reservation .  The fac i l i ty is l icensed b y  the 
NRC for the disposal of commerc ial radioac t ive was te . The impac t of 
LLW disposal at this s i te is the subj ect o f  separate environmental 
evaluat ions and is cons idered beyond the s cope of this document . 

The Low- Level Waste Pol icy Amendments Act mandates S tate and/or 
regional disposal s i te s  ( or S tate possess ion of LLW) by December 3 1 ,  
1992 , ( as discussed in Sect ion 2 . 3 . 5 ) .  Accordingly , the Commonwealth 
of Pennsylvania has entered into a regional c ompac t ,  which has been 
ratified by Congress . No s ite for the disposal fac i l i ty has been 
selec ted although it has been indicated that the fac i l i ty will be 
located in Pennsylvania . I t  is as sumed for the purpose of this 
document that was te generated after 2001 would be shipped to this 
disposal fac i l ity . A generic s ite 250  miles (400 kilometer s )  from TMI 
was as sumed because this dis tance approximates that b e tween TMI - 2  and 
the most extreme border of Pennsylvania . The charac teri s ti c s  of this 
s ite are unknown at the present t ime ; its ope rati on w i l l  be the sub ­
j ect o f  a separate environmental review . The impact o f  the disposal 
o f  TMI was te at this s i te is beyond the scope o f  thi s  document . 
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5 . 0 COMPARISON OF THE ENVIRONMENTAL IMPACTS OF THE LICENSEE ' S  
PROPOSAL OF DELAYED DECOMM I S S IONING AND NRC STAFF- IDENTIFIED 
ALTERNATIVES 

Thi s  sec t ion compares the env i ronmental impacts of the l i censee ' s  
p roposal of de layed decommiss ioning and the f ive quantitat ively evalu ­
ated U . S .  Nuc lear Regulatory Comm i s s ion ( NRC ) s t aff-· i denti fied alte r ­
natives descr ibed i n  Sec tion 3 . 0 .  The impacts are summar ized in 
Sect ion 5 . 1 .  The discus s ion of the radiological impacts in Sec -
t ion 5 . 2  includes an e s t imate of the p o s s ible haalth effects result ing 
from radiation doses to the hypothetical maximally exposed offs i te 
individual , to the population within the 50 -mile ( SO - ki l omete r )  
radius , and to the TMI - 2  cleanup worke r s . The di scus s ion of non­
radiological impac ts in Section 5 . 3  includes cons ideration of the 
cos t ,  land commi tment , and socioeconomic effe c ts . In Sect ion 5 . 4  the 
discus s ion o f  potential acc idents includes cons i deration o f  radi o ­
logical impac ts resul t ing from acc i dents at the TMI - 2  s i te and dur ing 
was te transportation , and nonrad iolog ical impacts including t raffic 
acc idents , inj uries , and fatal ities . 

5 . 1  SUMMARY OF THE IMPACTS FOR THE ALTERNATIVES CONSIDERED 

Table 5 . 1  summar izes the expec te d  radiological envi ronmental 
impac ts of routine releases that would resul t from delayed decommis ­
s ioning , .  del ayed cleanup , immedi ate c leanup , immediate cleanup/reduced 
e ffort , immediate decommiss ioning , and incomplete de fue l ing , as evalu­
ated in Sect ions 3 . 1  through 3 . 6  ( the impact of ace idents is discus sed 
in Section 5 . 4 ) . For e ach alternative , the table l i sts the dose 
rece ived by the TMI - 2  cleanup wor kers , the dos e  received during was te 
transportation , the dose for the maximal ly exposed o ffs i te indivtdual , 
the dose to the offs ite populat ion within the 50 - mile ( SO - kilome te r )  
radius , and the dose t o  the populat ion outs ide the 50 - mile 
( SO - ki l ometer )  radius that rece ives radiation dose that i s  attribut ­
ab le to the TMI - 2  cleanup . The o ffs i te doses are r eported for trans ­
portat ion , atmosphe r i c , and r iver pathways . 

A direct compar i son of the alternatives i s  not appropriate 
becaus e the extent o r  degree of decontaminat ion achieved in the fac i l ­
i ty by the comple tion o f  the alte rnat ive var ies among the alterna ­
t ives . Del ayed decommiss ioning ( the l icensee ' s  proposal ) ,  immediate 
decommiss ioning , and incomplete defuel ing resul t in only limi ted addi ­
t ional area and equipment decontaminat ion at the s tart o f  decommis ­
s i oning . Delayed cleanup , immedi ate cleanup , and immediate c l eanup/ 
reduced e ffort will resul t  in ( 1 )  building and equipment decontami ­
nat ion to the po int where general area dose rates approximate thos e  in 
an undamaged reac tor at the end o f  i t s  operating l i fe , ( 2 )  fue l 
removal and decontaminat ion of the reactor coolant sys tem , ( 3 )  tre a t ­
ment o f  radioactive l iquid was te s , and ( 4 )  packaging , sh ipping , and 
o ffs i te disposal of radioactive was tes before the s tart of decommis ­
s ioning or refurb ishment . 
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Section Nwnber 
and Alternative 

3 . 1  Delayed 
Decommissioning(d) 

3 .  2 Delayed Cleanup(e) 

3 . 3  Immediate Cleanup�) 

3 . 4  Immediate Cleanuf/ 
Reduced Effort( i 

TABLE 5 . 1 . 

Occupational Dose ,  
Eerson-rem 

86 to 230 
( 3 1  to 280 ) 

1500 to 4000 
( 1300 to 8400)  

3 700 to 940o(h) 

Estimated 

Offsite Dose 
Pathwal 

Transportation 

Atmosphere 
(bone ) 
(total body) 

River 
(bone ) 
(total body) ' 

Transportation 

Atmosphere 
(bone) 
(total body ) 

River 
(bone ) 
(total body ) 

Transportation 

Atmosphere 
(bone ) 
( total body ) 

River 
(bone) 
(total body) 

3700 to 93oo( J ) Transportation 

Atmosphere 
(bone ) 
(total body) 

River 
(bone ) 
( total body ) 

Radiological Envirorunental Impacts(a) 

50-Iear Dose Commitment�) 

Waste 
Transportation, 

Eerson-rem 

0 . 5  to 2 . 4  
( 0 . 3  to 2 . 6 )  

9 . 7  to 19 
( 9 . 7  to 170 ) 

91 to 170 

91 to 170 

Maximally Exposed 
Offsite Individual ,. 

23 
1 . 9  

0 . 03 
0 . 02 

24 
1 . 9  

mrem 

( 6 . 0  to 
( 0 . 5  to 

( 0 . 0 1 to 
( 0 . 007 to 

( 8 . 1 to 
( 0 . 6  to 

0 . 2( I )  
0 . 1( I )  

6 . 7  
0 . 6  

0 . 2  
0 . 1  

5 . 6  
0 . 4  

0 . 2  
0 . 1  

30 ) 
2 . 6 )  

0 . 04 )  
0 . 03 )  

3 1 )  
2 . 6 )  

Offsite Population 
Within 50-mile Radius 

of TMI-2 , (c) 
Eerson-rem 

13 ( 2 . 4  to 1 9 )  
7 . 8  ( 1 .  3 to 1 1 )  

0 . 09 ( 0 . 04 to 0 . 1 ) 
0 .-008 ( 0 . 002 to 0 . 0 1 )  

14 ( 3 . 3  to 20)  
7 . 9  ( 1 . 4  to 11)  

1 . 4  ( 1 . 2  to 1 . 6 )  
0 . 08 ( 0 . 06 to 0 . 0 9 )  

4 . 3  
2 . 4  

1 . 1  
0 . 06 

3 . 1  
1 . 7  

1 . 0  
0 . 06 

� 

Offs ite Population 
Outside 50-mile 

Radius of TMI -2,  
Eerson-rem 

1 . 2  ( 0 . 5  
0 . 3  ( 0 . 2  

0 . 3  ( 0 . 09 
0 . 03 ( 0 . 008 

1 . 2  
0 . 3  

3 . 9  
0 . 2  

( 0 . 6  
( 0 . 2  

( 3 . 0  
( 0 . 2  

0 . 2  
0 . 1  

2 . 9  
0 . 2  

0 . 3  
0 . 06 

2 . 8  
0 . 2  

to 1 . 3 )  
to 0 . 4 )  

to 0 . 4 )  
to 0 . 05 )  

to 1 . 3 )  
to 0 . 4 )  

to 5 . 5 )  
to 0 . 3 ) 
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Section Number 
and Alternative 

.Occupational Dos e ,  
person-rem 

TABLE 5 . 1 .  ( contd) 

SO-year Dose Commitment(b) 

Offsite Dose 
Pathway 

Waste Maximally Exposed 
Transport ation , Offs ite Individual , 

person-rem mrem 

Offs i t e  Population 
Within SO-mil � �adius 

of TMI - 2 , l CJ 

person-rem 

Offsite Population 
Outside SO-mile 

Radius o f  TMI - 2 ,  
person-rem 

3 . 5  Immediate 
Decommissioning( k ) 

17 to 4 1  Transportation 0 . 3  to 0 . 5  

Atmosphere 
(bon e )  
( total body) 

River 
(bone) 
( total body ) 

0 . 0 5 
0 . 0 0 1  

0 . 007 
0 . 0 06 

0 . 0 1 
0 . 0009 

0 . 02 
0 . 002 

0 . 002 
o. oooi 

0 . 0 5 
0 . 00 6  

3 . 6  Incompletr 
Defueling 1 )  

86 to 230 Transportation 0 . 5  to 2 . 4  

( a )  
( b )  
( c )  
( d )  

( e )  

( f )  

( g )  

( h )  
( i )  
( j ) 
(k ) 
( 1 )  

Atmosphere 
(bone ) 
( total body) 

River 
(bone ) 
( total body) 

Impacts associated with decommissioning are not included . 
Doses from offsite bur ial of low-level wastes are not inc lude d .  

2 3  
1 . 9  

0 . 0 3 
0 . 02 

Inc ludes the dose ( for river pathway ) from consumption of Chesapeake Bay shellfish . 

13 
7 . 8  

0 . 09 
0 . 0 08 

1 . 2  
0 . 3  

0 . 3  
0 . 0 3 

Cumulative SO-year dose commitment rece ived over a !-year period of preparation ,  a 23-year period of storage , and a 1-year period of 
decommiss ioning preparations . Numbers in parentheses are the crnm1lative 50-year dose �ommitment r e c e ived over a 1-year period of 
preparation , a 5- to 33-year period of storag e ,  and a 1-year period of decommi s s i oning prepar at i ons . 
Cumulative SO-year dose commitment r e c e ived over a 1-year period of preparation , a 23-year period of storage , and a 4 -year period of 
c le anup . Numbers in parentheses are the cumulative SO-year dose commitment rece ived over a 1-year period of preparation , a 
5- to 33-year period of storage , and a 4 -year period of c leanup . 

-

Rounding off to one s igni fi c ant figure , the dose to the maximally exposed individual would be the same for 23 years , 5 years , or 
33 years of PDMS . 
Cumulative SO-year dose commitment rec eived over a 2-year period for engineering study , a 3- to 4-year period of c leanup and an 
18-year post-c leanup storage period . 
Includes 26 to 42 person-rem of occupational dose estimated

. 
for an 18-year storage period following the completion of c l e anup . 

Cumulative 50-year dose c ommi tment r e c e ived over a 7- to 10-year period of c leanup and a 14-year pos t - c l e anup storage period . 
Includes 21 to 34 person-rem of occupational dose estimated for a 14-year storage period following the completion of c leanup. 
Cumulative 50-year dose commi tment r e c e ived over a 2-year period of decommiss ioning preparations . 
Cumulative SO-year dose commitment r e c eived over a 1-year period of preparation, a 23-year period of storag e ,  and a 1-year period of 
decommiss ioning preparations . 



The occupational dose e s t imated for the l icensee ' s  proposal is 8 6  
to 2 3 0  person - rem . Occupat ional dose e s t imates for the alternative 
ac t ions range from 1 7  to 4 1  person- rem for the immediate decommiss ion ­
ing alternat ive to 3700 to 9400 person - rem for the immediate cleanup 
alternat ive . The occupat ional dos e  e s t imates for the remaining alte r ­
nat ives fall w i thin these e s t imated range s . As mentioned previous ly , 
the degree o f  decontamination var ies among the alternat ives . Many of 
the ac t !vities that would . occur during the period encompassed by the 
de layed c leanup , immediate cleanup , and immediate c leanup/reduced 
e ffort alternat ives will occur dur ing the decommiss ioning per iod of 
de layed decommiss ioning ( l icensee ' s  proposal ) , immediate decommiss ion ­
ing , and incomp lete de fue l ing alternat ive s . Because the impacts of 
the decommiss ioning per iod are not eval�ated in this supplement , the 
impacts of many o f  th� ac t ivities during the del�yed c leanup , imme ­
diate c leanup , and immediate c leanup/reduced e ffort alternatives are 
not reflected in the occupat ional dos e  e s t imates for 1delayed and 
immediate decommiss ioning o r  incomplete defuel ing . 

The populat ion dos e  due to waste transportat ion is distributed to 
truck crews and those persons along the transportat ion route . The 
e s t imated dos e  from the l ic ensee ' s  proposal is 0 . 5  to 2 . 4 person- rem 
( total body) . The dos e  ranges from 0 . 3  to 170 person- rem ( total body) 
for the alternat ive act ions . The dos e  to the persons along the trans ­
portation route i s  a small frac t ion o f  the total annual dose from 
b ackground s ources that is rece ived by th is populat ion . 

For rout ine o ffsite re leases result ing from de layed decommiss ion­
ing , the total 5 0 - year dos e  commi tment e s t imated for the maximally 
expo sed individual is 2 3  mrem to the bone and 1 . 9  mrem to the total 
body from releases to the atmosphere , and 0 . 03 mrem to the bone and 
0 . 02 mrem to the total body from releases to the Susquehanna River . 
I n  c ompar ison , for the five NRC s taff- identified alternat ives , the 
total 5 0 - year dos e  commi tment e s t imated for the maxim�lly exposed 
o ffs ite individual ranges from 0 . 0 5 to 31 mrem to the bone and 0 . 00 1  
to 2 . 6  mrem t o  the to tal body from releases t o  the atmosphere , and 
0 . 00 7  to 0 . 2  mrem to the bone and 0 . 006 to 0 . 1  mrem to the total body 
from releases to the Susquehanna River . These doses are based on 
exposures occurr ing over per iods of 2 to 38 years and on a series o f  
cons ervat ive as sump t ions , as discus s ed i n  Sect ion 3 . 0  and Appendix E .  
The doses resul ting from the l icensee ' s  proposal and alternat ives are 
in add i t ion to the approximately 300 mrem/yr to the to tal body 
rece ived by the average Harr isburg res ident from natural background 
( NCRP 1 9 8 7 a  and 1 9 8 7b ) . Thus , the total body dose to the max imally 
exposed individual is 0 . 0 3 percent o f  the background dose rece ived by 
this individual during the period o f  impact for de layed decommiss ion­
ing and ranges from 0 . 001 to 0 . 03 p ercent of the background dose for 
th� NRC s taff - identified al terna t i�e s . 

The total 5 0 - year dose commi tment to the populat ion l iving within 
50 miles ( 8 0  ki lometer s )  o f  TMI - 2  from the l icensee ' s  proposal is 
1 3  person - rem to the bone and 7 . 8  person - rem to the total body from 
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releases to the atmosphere , and 0 . 0 9 person- rem to the bone and 
0 . 00 8  person- rem to the total body from releases to the Susquehanna 
River . In compari s on ,  for the f ive NRC s taff - ident if i ed al ternatives 
the total 5 0 - year dose commi tment to the populat ion w i thin 50 miles 
( SO ki lometers ) of TMI - 2 , is e s t imated to range from 0 . 01 to 
20 person- rem to the bone and 0 . 0009 to 1 1  person- rem to the total 
body from releases to the a tmosphere , and 0 . 02 to 1 . 6  person - rem to 
the bone and 0 . 00 2  to 0 . 09 p erson- rem to the total body from releases 
to the Susquehanna Rive r . The p opulation doses are potent ially 
distributed to a populat ion ranging from 2 . 5  mill i on persons - to 
3 . 7  m i l l ion persons wi thin 50 mi les ( 80 kilometers ) o f  TMI - 2 .  In 
addition to the doses incurred during s torage and/or cleanup , these 
populations are expected to rece ive annual background radiation doses 
to the to tal body of approx imate ly 750 , 000 person - rem per year and " 
1 , 109 , 000 person- rem per year for 2 . 5  mill ion and 3 . 7  mi l l ion persons , 
respec t ively ( a s s uming an aver age background dose rate o f  
3 0 0  mrem/yr ) .  Thus , the total body dose received by the populat ion 
within the 5 0 � mi l e  ( S O - kilometer)  radius of TMI - 2  during the per iod of 
impact is 0 . 00004 percent of the background dose for the licensee ' s  
propos a l  and ranges from 0 . 0000002 to 0 . 00004 percent of the b ack ­
ground dose for the five NRC s taff- ident i fied alternat ives . 

An addi tional populati on l iving throughout the who le Uni ted 
S tates , but outs i de the 50 - mi le ( SO - ki lome ter) radius rece ives radia ­
tion dose attributab le to the TMI - 2  cleanup from external exposure , 
inhalation , the consump tion of food exported from w i thin the 50 - Inile 
( SO - k i lometer)  radius , and consumpt ion of Chesapeake Bay she l l fish . 
Becaus e of the po tent ially large s ize of this popula tion , the dose 
dur ing any of the alternatives is an even smaller fraction of the 
background r adiat ion dose than that given above for the population 
with in the 5 0 - mile ( S O - ki lometer)  radius . 

Table 5 . 2  summar izes the nonradio logical impac ts that could 
result from the l icensee ' s  proposal for delayed decommiss ioning and 
the al ternat ives as discussed in Section 3 . 0 .  The s e  include the 
e s t imated cost of imp lementat ion ( in 1 9 S 8  dollars ) ,  the long - term 
commi tment o f  space for radioac t ive waste bur ial , and the est imated 
number of transpo r tation acc idents expected during was te shipments . 

The e s t imated cost o f  imp lement ing the l icense e ' s  proposal ranges 
from $ 9 2  m i l l ion to $ 100 m i l l ion . For the NRC s taff- ident i fied alte r ­
natives the cost o f  implementation r anges from $ 1 7  mill ion t o  $ 20 mil ­
l ion for the imme diate decommiss ioning al ternat ive , to $ 2 6 0  mill ion to 
$ 510 mill ion fo r the immediate c leanup/reduced effort alternat ive . 
The se cos ts are in 1988  do llars and inc lude the e s t imated was te ­
disposal costs . 

None of the alternat ives or the l i censee ' s  proposal would require 
any new long - term commitment o f  land ons i te ,  but all would require 
s torage space in a low - l evel was te ( LLW) commerc i a l  bur ial s i te .  
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TABLE 5 . 2 .  E s t imated Nonradiological Environmental Impac ts o f  
Cleanup Alternat ives la) . 

Section Nwnber 
Cos t ,  � mi llions(b) 

LLW Burial Grolc�d Space ,  Estimated Nwnber of 
and Alternative fts c Traffic Accidents 

3 . 1  Delayed 92 to 100 . 950 to 4600 0 . 02 to 0 . 1  
Decommissioning (29 to 140 ) ( d ) ( 3 10 to 6400)  ( 0 . 0 1 to 0 . 1 ) 

3 . 2  Delayed Cleanup 210 to· 340 121 , 000 to 187 , 000 0 . 6  t·o· 1 . 1  
( 150 to 3�.0)  ( 120 , 000 · tO 189 , 00 0 )  ( 0 � 6  to 7 . 2 )  

3 . 3  Immediate Cleanup 310 to 4oo(e) 120 , 000 to l82 , 000 4 . 5  to 7 . 2  

3 . 4  Immediate Cleanup/ 260 to '5:lo(f ) · 120 , 000 to 182 ; ooo 4 � 5  to 7 . 2 
Reduced Effort 

3 . 5  Immediate 17 to 20 70 to 370 0 . 007 to 0 . 02 
Decommi s sioning 

3 . 6  Incomplete 92 to 100 950 to 4600 0 . 02 to 0 . 1  
Defueling 

( a ) Impacts associated with decommissioning ·or refurbishment are not include d .  
(b)  Constant 1988 dollars . · . . 

( c )  LLW burial ground .:space is in cubic feet . For metric equivalents , see Section 3 .  0 .  
( d )  Nwnbers i n  parenthes e s  are the impacts from the alternative , based on a 5- t o  33-year period 

of storage . 
( e )  Includes $68 million to $74 million in labor cost for an 18-year storage period following 

cleanup . 
( f )  Includes $54 million to $59 million in lBbor cost for a 14-year storage period following . 

c leanup . 

The amount o f  s to rage space required for the licensee ' s  proposal is 
950 to 4600 cubic feet ( 2 7  to · l30 cub ic .me ters ) .  The amount o f  s tor­
age space neces s ary for the remaining alternat ives ranges from 7 0  to 
3 7 0  cub ic feet ( 2  to 11 cub ic meters ) for the immediate decorrimis ". 
s ioning alternat ive to 120 , 000 to 189 , 000 cub ic fee t  ( 3400 to 
5400 cubic me te·rs)  for the de layed cleanup alternat ive . 

The numbe r  o f  transportat ion ac.c idents e s timated to occur during 
the l icensee ' s  proposal for de layed decommiss ioning ranges from 0. . 02 
to 0 . 1 .  For the NRC s taff- identi fied alternatives the number o f  
t ransportat ion accidents range s from 0 . 00 7  t o  0 . 02 for the - immediate 
decommiss ioning alternative to 4 . 5  to 7 . 2  for the immediate cleanup 
and immediate cleanup/reduced e ffort alternat ive s . An acc ident is 
defined as any form o f  traffic acc ident and does not neces sar i ly imply 
personnel inj uries , fatal i t ie s , or any dis turbance to the car go . The 
number of inj ur ie s , fata l i t ie s , and radiological events resulting from 
traffic acc idents is described in Section 5 .  4 . . The number of acc i ­
d�nts e s t imated t o  result during de layed c leanup i s  smaller than for 
immedi ate cleanup . or immediate c leanup/reduced e ffor t. because of the 
s igni ficant reduc tion in shipp ing dis tance assumed to occur i f  cleanup 
is deJ.ayed unti l .  a regional LLW disposal fac i l i ty i s  avai lable . 
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5 . 2  RANGE OF RADIOLOGICAL IMPACTS AND POS S I BLE HEALTH EFFECTS 

In e s t imating potential health e ffects from both o ffs i te and 
occupational radiat ion exposures as a result o f  TMI - 2  c leanup , the 
s taff used s omat ic ( c ancer ) and gene tic r i sk e s t imators that are based 
on wide ly accepted scientific informat ion . Spe c i fic ally , the s taff ' s 
e s t imates are based on informat ion comp i le d -

by the National Academy o f  
Sc iences ( NAS ) Advisory Committee o n  the B iological Effects o f  
Ioniz ing Radiat ion ( BEIR 1 9 7 2 ; BEIR 1 9 8 0 ) . The e s t imates o f  the r i sks 
to worke rs and the gene ral pub l ic are based on conservative as sump ­
tions ( that i s , the e s t imates are probably higher than the ac tual 
numbe r ) . The fol lowing r i sk e s t imators were used to estimate health 
e ffec ts : 1 3 5  potent ial de aths from cancer per mi l li on person- rem and 
2 2 0  potent ial cases o f  all forms of gene tic disorders per mill ion 
person - rem . 

The c ancer - mortality r isk estimates are based on the " absolute 
risk" mode l described in BEIR I ( BE IR 19 7 2 ) . Higher e s t imates can be 
developed by use o f  the " r elative r isk" mode l  along with the assump ­
t ion that r i sk prevails for the durat ion o f  l i fe . Use o f  the " rela­
tive risk" mode l would produce risk values up to about four times 
greater than those used in this repor t .  The s taff regards the us e of 
the " relative r isk" model values as a reasonab le upper l imi t of the 
range of uncertainty . The lower l imi t of the range could be zero 
becaus e there may be biological mechanisms that c an repair damage 
caused by radiation at low doses and/or dose rates . The potential 
number o f  to tal cancers would be app roximately 1 . 5  to 2 times the 
number o f  po tent ial fatal cancers , according to BEIR I I I  ( BEIR 1980) . 

Values for gene t ic r isk estimators range from 60 to 1 1 00 
potenti al cases o f  all forms o f  genetic disorders per mi l l ion 
person- rem ( BEIR 1 9 8 0 ) . The value of 2 2 0  potential cases for all 
forms o f  gene tic dis o rders is equa l  to the sum o f  the geome tric means 
of the risk of spec ific genet ic de fects and the r i sk of defects w i th 
complex etiology .  

The p receding values for � isk e s t imators are cons is tent with the 
recommendations o f  a number o f  recognized radiation protection organ ­
izations , such as the International Commi ss ion on Radiological 
Protec tion ( I CRP 1 9 7 7 ) , the Nat ional Counc il on Radiation Protect i on 
and Me asurements ( NCRP 19 7 5 ) , the NAS ( BE IR 1980) , and the United 
Nations S c ienti fic C ommi ttee on the Effe c ts o f  Atomic Radiat i on 
(UNSCEAR 1 9 82 ) . 

The r isk o f  p otent ially fatal cancers in the exposed work- force 
population is e s timated as fol l ows : mul tiplying the plant - worke r ­
population dose ( as shown i n  Table 5 . 3  for the licensee ' s  proposal and 
the quantitatively evaluated alterna t ive s )  by the somat ic risk esti ­
mator ( 13 5  potent ial deaths from cancer per mil lion person- rem) pro ­
duces the es timated number o f  cancer deaths that may occur in the 
total populat ion o f  exposed workers involved in e ach alternat ive ( also 
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TABLE 5 . 3 .  Potent ial Fatal Cancer Death E s t imates for the Total 
Exposed Work- force Population(aJ 

Occupat ional 
.. 
Est imated Number 

Sect ion Number Dose Comm i tment , o f  Potential 
and Alternat ive person- rem(bl Cancer Deaths 

3 . 1  De layed 8 6  to 2 3 0  0 . 01 to 0 . 03 
Decomm i s s ioning(c) 

3 . 2  Delayed Cleanup(c) 1500 to 4000 0 . 2  to 0 .  5 .  

3 . 3  Immediate Cleanup 3700 to 9400 0 . 5  to 1 . 3  

3 . 4  Immediate Cleanup/ 3 700 to 9 300 0 . 5  to 1 .  3 · "  

Reduced Effort 

3 . 5  Immediate 17 to 41 ' 0 . 002 to 0 . 006 
Decomm i s s ioning 

3 . 6  Incomp lete 86 to 230 0 . 01 to 0 . 03 
Defuel ing(c) 

( a )  Impacts assoc iate d  with decomm i s s ioning are not included . 
( b )  5 0 - year dose comm i tment . 
( c )  Estimates as sume a 2 3 - year PDMS period . 

shown in Tab le 5 . 3 ) .  The higher value o f  1 . 3  cancer deaths for the 
immediate cleanup and immed iate cleanup/reduced e ffort al ternat ives 
means that tpere is the potential 'for one radiation induced cancer 
death attributab le to the exposure o f  the work force over the .l ifetime 
of the entire work force . The r i sk of potent ial gene tic disorders 
attr ibutab le to exposure of the work force i s  a r isk borne by the 
p rogeny of the worker s  but may be added to the r isk to the ent i re 
population and i �  thus proper ly cons idered as par t of the r isk to the 
gene ral pub l i c . 

Conservat ive e s t imates o f . the radiological doses and dose: com�. 
mi tments resulting from the Alternat ives are given in Section 3 . 0 .  
Accurate measurements of radiation and radioac t ive contaminants can be 
made with a very high s ens i t ivity so that much smal ler amounts o f  
radionuc l ides c an b e  recorded than c an be associated with any poss ible 
observab le i l l  effects . Furthermore , the effects o f  radiation on 
l iving sys tems have for decades been subj ect to intens ive invest iga ­
t ion and cons ideration by individual s c ient i s ts a s  wel l  a s  by select 
comm ittees that have occas i onal ly been cons t i tuted to obj ectively and 
independently assess radiation dos e  effec ts . Although , as in the case 
o f  chemical contaminants , there i s  debate about the exact extent of 
the effec ts of very low l evel s  of radiation that result from nuc lear 
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power plant effluents , upper -bound l imits of deleterious effects are 
well  established and amenable to standard methods o f  risk analys is . 
Thus , the risks to the maximally exposed member of the public outside 
the s ite boundaries or to the total population outs ide the boundaries 
can be estimated . These risk estimates for the alternatives evaluated 
are presented below . 

The risk to the maximally exposed individual is  est imated by 
mul tiplying the preceding risk e s t imator ( 1 35  potential deaths from 
cancer per million person- rem) by the estimated dose to the total body 
( as shown in Table 5 . 4 ) . This calculation results in a risk of poten­
tial premature death from cancer to the maximally exposed individual 
from exposure to radioactive effluents (gaseous or l iquid) ranging 
from approximately 9 chances in 10 b i l l ion for the immediate decom­
mis s ioning alternative to approximately 3 chances  in 10 mil lion for 
the delayed decommiss ioning , del ayed cleanup , and incomplete defuel ing 
alternatives . These risks are very small in comparison to cancer 
incidence from causes unrelated to the cleanup of the TMI - 2  f�c i l i ty .  

TABLE 5 . 4 .  Potential Premature Cancer Death Es timates for the 
Maximally Exposed Individual(&) 

Maximally Exposed Off-
Section Number s i te Individual Dose Es timated Risk 
and Alternative Commitment , mrem(b) of Cancer Death 

3 . 1  Delayed 1 . 9  0 . 0000003 
Decommiss ioning(c) 

3 . 2  Delayed Cleanup(c) 2 . 0  0 . 0000003 

3 . 3  Immediate Cleanup 0 . 7  0 . 00000009 

3 . 4  Immediate Cleanup/ 0 . 5  0 . 00000007 
Reduced Effort 

3 . 5  Immediate 0 . 007  0 . 0000000009 
Decommiss ioning 

3 . 6  Incomple te 1 . 9  0 . 0000003 
Defueling(c) 

(a )  Impac ts associated with decommissioning are not included . 
(b)  5 0 - year dose commitment from atmosphere and river pathways . 
( c )  Estimates assume a 23 - year PDMS period . 
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The r isk of death from cancer to the average individual within 
50 mi les ( 80 kilometers ) o f  the fac i l i ty _ from exposure to radioactive 
e ffluents from TMI - 2  is much less than the risk to the maximally 
exposed individual . Mul t iplying the dose to the general population 
within 50 miles ( 80 kilometers ) of TMI - 2  from exposure to fadioac t ive 
e ffluents ·by the p receding somatic risk estimator ( as shown in 
Table 5 . 5 ) ,  the s taff calculates less than 0 . 00 1  cancer deaths ( i . e . , 
the probab il i ty of a s ingle cancer death occurring in the ent ire off­
s i te population i s  approximately 1 chance in 1000 ) from the delayed 
decommissioning , delayed c leanup , and incomplete defuel ing alterna ­
t ives to less than 0 . 0000004 canc e r  deaths ( i . e . , the p robab i l i ty of a 
s ingle cancer death occurring in the entire offs ite population is 
approximate ly 4 chances in 10 mill ion) from the immediate decommis ­
s ioning alternative . The statistically expected value i s  zero deaths 
in each case . 

The s ignificance of thi s  risk can be illus t rated by comparing i t  
to the. total proJected inc idence o f  cancer deaths i n  the population 
within 50 miles ( 80 kilome te rs ) of TMI - 2 .  Mult iplying the e s t imated 
populat ion within 50 miles ( 80 kilome ters ) of TMI - 2  assumed for the 

3 . 1  

3 . 2  

3 . 3  

3 . 4 

3 . 5  

3 . 6  

TABLE 5 . 5 .  Potent ial Premature Cancer Death Es t imates for the 
Gene ral Populat ion Within 50 Miles ( 80 Kilometers ) 
of TMI - 2(a.) , 

Offs i te Population 
Sect ion Number Dose Commi tment , Es t imated Risk o f  

and Alternative person- rem(b) Cancer Death 

Delayed 7 . 8  0 . 001 
Decommi ss ioning( c) 

De layed Cleanup(c) 8 . 0  0 . 00 1  

Immediate Cleanup 2 . 5  0 . 0003 

Immediate Cleanup;. 1 . 8  0 . 0002 
Reduced Effort 

Immedi ate 0 . 003 0 . 0000004 
Decommiss ioning 

Incomplete 7 . 8  0 . 001 
Defuel ing(c) 

( a) Impacts associated with decomm i s s ioning are not included .  
( b )  5 0 - year dose commi tment . 
( c )  Es timates assume a 2 3 - year PDMS period . 
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year 1991  ( 2 . 5  m i l l ion peopl e )  by the inc idence of eventual actual 
cancer fatalities of about 20 percent (Amer ican Cancer Society 198 5 ) , 
the s.taff e s t imates that about 550 , 000 c ancer deaths are expected . 

For purposes of evaluat ing the potential gene tic r isks , the 
progeny of workers are cons idered members o f  the general pub l ic . 
However ,  i t  is assumed that only about one - third of the occupat ional 
radiation dose is received by worke rs who have offspring after the 
workers have been exposed to radiat ion ( see Paragraph 80 of I CRP 
197 7 ) . For example , multiplying the sum of the dose to the populat ion 
within 50 miles ( 8 0  kilometer s )  of TMI - 2  from exposure to radio ­
act ivity a t tr ibutable to e ffluent from the de layed decommis s ioning 
alternative ( i . e . , 7 . 8  person- rem total body , including gonads ) and 
the estimated dose from occupational exposure ( i . e . , one - third of 
between 86 and 2 3 0  person- rem) by the preceding gene tic r i sk es timato r 
( 2 20 potential cases of all forms of genet i c  disorders per m i l l ion 
person - rem) , the s taff e s t imates that between 0 . 008 and 0 . 02 p otential 
genet ic disorders may occur in all future generations o f  the exposed 
population from de layed decommi s s i oning ac t ivi t ies . Es t imates o f  the 
potential genetic disorders for de layed decommissioning and the five 
quantitatively evaluated alternatives for a l l  future gene rations of 
the exposed populat ion are shown in Table 5 . 6 .  The s tatis tically 
expec ted number o f  gene t ic disorde rs attributable to al ternat ives is 
between zero and one . 

TABLE 5 . 6 .  Potential Inc idence o f  Gene t ic Disorders in 
Future Generations of the Exposed Popula t ion 
W i thin 50 Miles ( 80 Kilome ters ) of TMI - 2 (aJ 

Estimated Number 
Of Po tential Gene t i c  

.§ection Number and Alternative Disorders 

3 . 1  Delayed Decommiss ioning(bl 0 . 008 to 0 . 02 

3 . 2 . Delayed C l e anup (b) 0 . 1  to 0 . 3  

3 . 3  Immediate Cleanup 0 . 3  to 0 . 7  

3 . 4 .Immediate Cleanup/Reduced 0 . 3  to 0 . 7  
Effort 

3 . 5  Immediate Decommissioning 0 . 001 to 0 . 003 

3 . 6  Incomp l e t e  Defuel ing(b) 0 . 008 to 0 . 02 

( a) Impacts a s s oc i ated w i th decomm i s s i oning are no t inc luded .  
( b )  Est imates assume a 2 3 - year PDMS period . 
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BEIR I I I  ( BEIR 1 9 8 0 )  indicates that the mean pers is tence o f  the 
two maj or types o f  gene tic disorders is about 5 generations and 10 
generations , respective ly . Thus , in the following analys is the risk 
o f  potent ial gene t ic : disorders from the cleanup operations is conser­
vatively compared with the risk of actual genet ic i l l  heal th in  the 
first 5 generations . Mul t iplying the e s t imated population within 
50 miles  ( 80 kilometers ) of the plant ( about 2 .  5 mill ion persons in 
the year 1990 ) by the current ' inc idence of actual genet ic i l l  health 
in each generation ( about 11  percent ) , it  is estimate9- that about 
1 . 4  m i l l ion genetic abnorma l i t ies are expected in the first five gen­
erations of the populat ion ( BEIR 1 9 8 0 )  from causes unrelated to TMI - 2  
c leanup . 

No s igni ficant radiological impact is expected on aquatic or 
terrestrial b iota , including endangered species , as a result o f  any of 
the alternative� .  

5 . 3  RANGE OF  NONRADIOLOGICAL IMPACTS 

The maj or nonradiological impacts ident ified include the cos t of 
implementation , long- term commitment of land and burial ground space , 
and the socioeconomic e ffects . No s ignificant. chemical releases are 
expected for any of the alternat ives . 

·Cos t  estimates  were based on s taff cons ideration of the cost o f  
maj or activit ies  expected for each alternat ive . The estimates are not 
based on an extremely detailed level o f  information , but they are 
be l ieved to provide an adequat� bas is .for comparing the cost impact of 
the alternatives . The e s t imated costs ( in cons tant 1988  dollars ) ·, as 
shown in Table  5 . 2 ,  for the l icensee ' s  proposal of delayed decommis ­
s ioning range from $92  mill ion to $100 mil l ion.  For the NRC s taff­
ident ified alternatives , the e s timated costs range from $17 mill ion to 
$ 2 0  mill ion for the immediate decommiss ioning alternat ive to $260 mil -: 
l ion to $510  mill ion for the immediate cleanup/reduced effor t  
alternat ive . 

None of the alternat ives require a new long- term commitment o f  
l and at the TMI - 2  s ite . The l icensee ' s  proposal ( de layed decommis ­
sioning) would require 950  to 4600 cub ic feet ( 27 to 130  cub ic 
meters ) . The delayed c leanup alternative would require the large s t  
disposal space ( 120 , 000 t o  1 8 9 , 000 .cub ic feet [ 3400 t o  5400 cubic 
meters ] )  and the ' immediate decommiss ioning alternative would require 
the smallest disposal , space ( 7 0  to 3 7 0  cub ic feet [ 2  to 11 cub ic · 
me ters ] ) ,  as shown in Table  5 . 2 .  

The 1987 - 19 8 8  work force would  be reduced from approximately 
1 1 50 persons to 100 to 1 2 5  persons in the first year .of  delayed decom­
miss ioning , del ayed c leanup , and incomp lete defuel ing , and to 70  to 
75 persons in subsequent years ; however ,  the employment reduction in 
the surrounding area amounts to only about 0 . 2  percent of the local 
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bas e l ine employment in the s urrounding area . Thus , the soc ioec onomic 
impact on the local economy should be minor . The s taffing leve l for 
immediate decommis s ioning was as sumed to be twice as large as the 
staffing level for the fir s t  2 years of PDMS during delayed decommi s ­
s ioning : 2 00 to 2 50 persons in the first year and 140 to 150 persons 
the fo l low ing year . The sta ffing l eve l for comple t ing cleanup after 
PDMS for the delayed c leanup alternat ive would probably be s omewhat 
smal ler than the current s ta ffing leve l , although larger than that 
used during PDMS . The socioeconomic impac ts for the immediate c leanup 
and immediate cleanup/reduced effort alternat ives are expected to be 
mino r ; es sentially the present economic impact of TMI - 2  cleanup or 
s l ightly less would be ma intained for a per iod of 5 to 6 years for 
immediate cleanup , or 7 to 10 years for immediate . cl eanup/reduced 
e ffort . 

The e s t imated t ime commi tment var ies from 7 to 3 5  years for 
delayed decommi ss ioning . This include s a 1 - year per iod of prepara­
t ions for PDMS , an assumed � torage per iod of 5 to 3 3  years , and a 
1 - year per iod of preparat ions for decommissioning . The t ime commit ­
ment for delayed cleanup varies from 1 0  t o  3 8  years . This inc ludes a 
1 - year period o f  preparat i ons for PDMS , a storage pe riod of 5 to 
3 3  years , and a c leanup per iod o f  4 years fo llowing the end "bf PDMS . 
The immediate c le anup al ternat ive could be comple ted in about 5 to 
6 years , inc luding a 2 -year per iod for engineering s tudies and a 3 - to 
4. - year cleanup . The immediate cleanup/reduced effort could be com ­
pleted in 7 to 10 years . The immediate decommis s ioning alternat ive 
could be comp leted in 2 years following completion of defue l ing . In 
the evaluation of the incomp lete de fue ling alternat ive , a 2 5 - year 
period was cons idered (a 1 - year period of preparations fo r PDMS , 
2 3  years o f  storage , and 1 year o f  p reparat ions for decommiss ioning) ; 
howeve r , the t ime commi tment could range from 7 to 3 5  years depending 
on the length of the storage perio d .  In all c ases , addi t ional activi ­
t ies , e i ther decommiss ioning or refurb ishment , would be required fol ­
lowing the t ime span cons idered for each alternat ive . 

No s ignificant nonradiolo gical impac t is expec ted to aquatic or 
terre s trial biota , including endange red spec ies , as a resul t of any of 
the alternatives . 

5 . 4 RANGE OF ACCIDENT IMPACTS AND THEIR PROBABILITY 

The ac c ident impac ts include both radiological impac ts resul t ing 
from potential acc idents at the TMI - 2  fac i l i ty and radiological and 
nonradiological impacts of acc idents during transportat ion of the 
was te to a low - leve l waste s i te . Table 5 . 7  l i sts the po s s ible radio ­
logical acc idents and result ing dose e s t imates t o  the max imally 
exposed ind ividual for the l icens ee ' s  proposal ( delayed decommiss ion­
ing) and the f ive quanti tative ly evaluated alter native s . For de layed 
decommi ss ioning , the large st acc i dent impact resul t ing from a fire 
dur i ng PDMS , gave an e s t imated 13 mrem to the bone and 1 . 6  mrem to the 
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TABLE 5 . 7 .  Estimated Environmental Impacts of Nontransportation Radiological Accidents!� 

Section Number and Alternative 
Stage of Acc ident and 

Acc ident Description 

3 . 1  Delayed Decommissioning�) PDMS 

3 .  2 Delayed Cleanup(b) 

3 . 3  Immediate Cleanup 

3 . 4  Immediate Cleanup/ 
Reduced Effort 

·Fire in stairwell 

Decommissioning Preparations 
Fire in stairwell 
BEPA filter failure 

PDMS 
Fire · in stairwell 

Cleanup 
Fire in stairwell 
HEPA filter failure 
Decontamination liquid spill 
Storage tank rupture 

Engineering Study Period 
Fire in stairwell 

Cleanup 
Fire in stairwell 
BEPA filter failure 
Decontamination liquid spill 
Storage tank rupture 

Post-cleanup Storage 
Fire in stairwell 

Cleanup 
Fire in stairwell 
BEPA filter failure 
Decontamination liquid spill 
Storage tank rupture 

Post-c leanup Storage 
Fire in stairwell 

Maximally Exposed 
Offsite Individual, 

mrem 
� Total Body 

13 

0 . 07 
0 . 08 

13 

0 . 07 
89 

0 . 2  
0 . 002 

0 . 2  

0 . 2  
1SO 

0 . 4  
0 . 002 

2 . 4  

0 . 2  
1SO 

0 . 4  
0 , 002 

2 . 4  

1 . 6  

0 . 008 
0 . 003 

1 . 6  

0 , 008 
9 . 7  
0 . 006 
0 . 0003 

0 . 02 

0 . 02 .  
16 

0 , 008 
0 . 0003 

0 . 3  

0 . 02 :  
17 

0 . 008 
0 . 0003 

0 . 2  

Dose 
Offs ite Population. person-rem 

Within SO-Mile Outside SO-Mile 
Radius of TMI-2 Radius of TMI-2 
Bone Total Body Bone Total Body 

0 . 8 . 

0 , 009 
0 . 009 

0 , 8  

0 , 009 
9 . 7  
0 . 08 
0 . 03 

0 . 0 1 

0. .  0 1  
12 

0. .  07 
0 . 02 

0 . 2  

0 . 0 1 
13 

0 . 07 
0 . 02 

0 . 2  

0 . 4  

0 , 006 
0 . 0008 

0 , 4  

0 . 006 
6 , 9  
0 . 004 
0 . 0007 

0 . 007 

0 . 007 
8 . 4  
0 . 00 4  
o . ooos 

0 . 2 

0 . 007 
8 . 8  
0 . 00 4  
o . ooos 

0 . 2  

0 . 1  

0 . 00 0 1  
0 . 0002 

0 . 1  

0 . 00 0 1  
0 . 3  

. 0 .  001  
0 . 1  

0 . 00 1  

0 . 00 1  
1 . 4  
0 . 00 1  
0 . 07 

0 . 02 

. 0 , 00 1  
1 . 0  
0 . 002 
0 . 07 

0 . 02 

0 . 04 

0 . 00 0 1  
0 . 00001 

0 . 04 

0 . 0001  
0 . 1  

<0 . 00001 
o ·, oci7 

0 . 0003 

0 . 0003 
o . s  
0 , 0001 
0 ; 004 

<0 . 00 1  

0 . 0004  
. 0 . s  

0 . 0001 
0 . 004 

0 . 0 1 
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TABLE 5 . 7 .  

Stage of Accident and 
Section Number and Alternative Acc ident Description 

3 . S  Immedi ate Decommissioning Decommissioning Preparations 
Fira in stairwell 
HEPA fi lter fai lure 

3 .  6 Incomplete Defueling(b) PDMS 
Fire in stairwell 

Decommissioning Preparations 
Fire in stairwell 
HEPA filter failure 

(contd) 

Maximally Exposed 
Offsite Individual , 

mrem 
� Total Body 

0 .  2 0 .  02 
0 . 2  0 . 006 

13 

0 . 07 
0 . 08 

1 . 6  

0 . 008 
0 . 003 

( a )  Impacts associated with accidents during decommissioning are not included . 
( b )  Estimates assume a 23-year PDMS period .  

Dose 
Offsite Po�lation, person-rem 

Within SO-Mile Outside SO-Mile 
Radius of TMI-2 Radius of TMI-2 

� Total Body � Total Body 

0 . 008 0 . 005 0 . 00 1  0 . 0004 
0 . 008 0 . 0007 0 . 00 1  0 . 00007 

0 . 8  0 . 4  0 . 1  0 . 04 

0 . 009 0 . 006 0 . 0001  0 . 0001  
0 . 009 0 . 0008 0 . 0002 0 . 00001 



to tal body o f  the maximally exposed individual · and O . S  person- rem to 
the bone and 0 . 4  person - rem to the t o tal body o f  the o ffs i te popula­
t ion within a 50 - mi le ( SO - k i lome ter )  radius of the s i te . For the NRC 
s taff - identi fied alternative s , the largest 50 - year dose commitments 
would result from a high - e fficiency particulate air (HEPA) fil ter 
fai lure acc i dent during the immediate c leanup/reduced e ffort alterna ­
tive , giving an , e s t imated 1 5 0  mrem to the bone and 1 7  mrem to the 
total body o f  the maximally exposed individual and 1 3  persqn- n�m to 
the bone and S .  S person - rem to the total body o f  the o ffs ite popul a ­
t ion w i thin a 5 0 � mile ( S O -ki lometer ) radius of the s ite . I t  is 
important to note that these accidents are based on a series o f  con­
servat ive as sump tions as discus sed in Sect ion 3 . 0 ,  and and can be com.: 
pared w i th a background dos e  of 300 mremjyr to the average individual 
and 7 50 , 000 to 1 , 100 , 000 person- rem to the populat ion of 2 : s to 
3 .  7 mill ion persons assumed for the analys is to live with i.n a 5 0 - mile 
( S O - kilome ter ) radius of TMI - 2  at the t ime o f  the acc idents . Acc ident 
impac ts assoc iated w i th any alte rnat ive are a frac tion of the 
background exposure . 

Tab le 5 . S  l is t s  the maj or radio l o gical and nonradiological cons e ­
quences o f  transportation acc i dents . For de layed decommiss ioning · ( the 
l icensee I S  proposal ) an e s t imated 0 • 02 to 0 . 1  acc idents WOUld 0CC.Ur 
( the p robab i l ity o f  an acc ident dur ing the entire . durati on (:>f the 
alternat ive is approximate ly 2 to 10 chances in 100) with 0 . 02 to O . OS 
inj ur ies ( the probab i l i ty o f  an inj ury dur ing the entire duration o f  
the alternat ives i s  approximately 2 to S chances i n  100 ) , 0 . 001 t o  
0 . 00 6  fatal i t ies ( the p robab i l i ty o f  a fatal i ty duri.ng the ent ire dur.­
ation o f  the alternat ive i s  1 to 6 chances in 1000 ) and a · populat i on 
dose o f  0 . 00003 to 0 . 0002 person - rem . For the NRC s taff- identi fied 
al terna t ives , .  the maximum e s t imate o f  4 . .  5 to 7 . 2  acc idents would occur 
for the immediate cleanup and immediate cleanup/reduced effort alte r ­
nat ives , with 3 . 9  to 6 . 3  inj uries , 0 . 3  to 0 . 5  fatal ities ( the proba ­
b i l i ty o f  a fatal i ty during the ent ire shipp ing is 3 to 5 chance s  out 
of 1 0 ) , and a p opulat ion dose o f  about 0 . 005 to 0 . 01 person - rem . The 
number o f  acc idents , inj ur ie s , and fatal i t i e s  e s t imated during the 
delayed cleanup alternat ive is sma l ler than for the immediate c le anup 
alternat ive because o f  the s ignificant reduc t ion in shipp ing dis tance 
as sumed to occur if cleanup is del ayed unt il a regional LLW dispos al 
fac i l i ty i s  available . 
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TABLE 5 . 8 .  Estimated Radiological and Nonradiological Impacts from 
Truck Accidents(a) 

Radiological 
Impacts 

Section Number Population Dos e ,  Nonradiolosical lmEacts ,  Estimated Nurnber(b} 
and Alternative Eerson-rem Acc idents 

3 . 1  Delayed 
Decommissioning( c) 

0 . 00003 to 0 . 0002 0 . 02 to 0 . 1  

3 . 2  Delayed Cleanup(c) 0 . 0009 to 0 . 002  0 . 6  to 1 . 1  

3 . 3  Immediate Cleanup 0 . 005 to 0 . 01 4 . 5  to 7 . 2  

3 . 4  Immediate Cleanup/ 0 , 005 to 0 . 01 4 . 5  to 7 . 2  
Reduced Effort 

3 . 5  Immedi ate 0 . 00002 to 0 . 00003 0 . 007 to 0 . 02 
Decommissioning 

3 . 6  Incompletr 
Defueling b) 

0 . 00003 to 0 . 0002 0 . 02 to 0 . 1  

( a )  Impacts associated with decommissioning are not included . 
(b)  Truck crew. and public . 
( c )  Estimates assume a 23-year PDMS period . 
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Injuries Fatalities 

0 . 02 to 0 . 08 0 . 001  to 0 . 00 6  

0 . 3  to 0 . 6  0 . 03 to· 0 . 05 

3 . 9  to 6 . 3  0 . 3  to 0 . 5  

3 . 9  to 6 . 3  0 . 3  to 0 . 5  

0 . 007 to 0 . 0 1  0 . 0006 to 0 . 00 1  

0 . 02 t o  0 . 08 0 . 001 to 0 . 006  





6 . 0  CONCLUS IONS 

The NRC staff ' s  conc lus ions are based on the evaluation of the 
environmental impacts assoc iated with the l icensee ' s  proposal and the 
s taff - identi fied al ternat ives . The l icensee ' s  proposal is to place 
the TMI - 2  fac i l i ty in pos t - de fue l ing monitored s torage at the 
conclus i on of de fuel ing for an unspecified per iod of t ime after whi ch 
the l icensee would l ike ly decooonission the fac i l i ty . The NRC s taff 
has termed thi s  proposal de layed decomm i s s ioning . The NRC staff ­
ident ified al ternatives are ( 1 )  fac i l i ty s torage followed by comp l e ­
t ion of cleanup ( i . e . , delayed cleanup ) , ( 2 )  a 2 - year period for an 
engineer ing s tudy followed by complet ion o f  cleanup ( i . e . , immediate 
cleanup ) , ( 3 )  completion of cleanup at a reduced leve l of e ffort 
( i . e . , immediate c leanup/reduced e ffort ) , ( 4 )  an immediate 2 - year 
period of preparations for decommiss ioning ( i . e . , immedi ate decom­
miss i oning) , ( 5 ) ini tiation of de layed decommiss ioning fol l owing 
removal of only 8 5  percent of the fue l ( i . e . , incomplete defue l ing ) , 
( 6 )  addit ional cleanup followed by a s to rage per iod and sub sequent 
complet ion of cleanup ( i . e . , add i t i onal c l e anup b e fore s to rage ) , and 
( 7 )  no/ further cleanup following de fue l ing ( i . e . , the " no - act ion" 
al ternat ive ) . 

The staff concludes : 

• The license e ' s  proposal and the NRC s taff- ident i fied 
alternat ive s (with the exception of the no - ac t ion alter ­
nat ive ) are within app l icable regulatory l imits and could 
each be imp lemente d  w i thout s i gnificant envi ronmental 
impac t .  The po tent ial heal th impac t on both worke rs and the 
offs ite pub l i c  from any of the alternatives is very smal l . 

• None of the alternatives is obvious ly super ior to the 
l icens ee ' s  proposal from the perspect ive of environmental 
impacts . Al though the quant itat ive es timates of po tent ial 
impacts vary among al ternat ives , the se differences are no t 
j udged suffic iently large to al low for identificat i on of an 
obviously superior alternat ive . Much of the variat ion 
results from the var iations in the endpo ints of the alterna ­
t ives : de layed decommiss ioning , immediate decommiss ioning , 
and incomplete defuel ing would resul t in l imited addit ional 
area and equipment decontamination before the fac i l ity is 
decommiss ioned ; delayed cleanup , immediate cleanup , imme ­
diate cleanup/reduced effor t ,  and add i t ional cleanup before 
s to rage would re sul t in build ing and equipment dec ontam i ­
nat i on t o  the po int where gene ral area dose rates app roxi ­
mate those in an undamaged reactor fac i l i ty ( that has no t 
unde rgone a s i gnif icant acc ident ) near ing the end o f  i ts 
ope rat ing l i fe . 

6 . 1  



r 

• The alternative o f  no further c leanup fol lowing de fue l ing 
( or " no - ac tion" al ternative ) , required by the National 
Environmental Policy Act of 1969 as part of environmental 
impact s tatements , is not acceptable because it would 

.inde f initely pos tpone . decommiss ioning of the fac il i ty 
without specific app roved exempt ions from NRC regulations , 
and would not result in the completion o f  cleanup or in . .  the 
e l imination of the smal l but cont inuing pub l ic health and 
safe ty risk associated. w i th the damaged TMI .:. 2  fac i l i ty . .  

• The l icensee ' s  proposal and the NRC s taff- identified 
al ternat ive s re sult in calculated doses to the pub l i c  that 
are fract i ons of the dose rece ived from

-
background 

radiation . 

• Although the endpo ints of the l icensee ' s  proposal and the 
s taff - identi fied al ternative s vary , the environmental 
impac ts e s t imated for the al ternatives evaluated in this 
supplement fall w i th in the range of impac ts e s t imated iri. 
the NRC s taff ' s  original Programmatic Environmental Impact 
S tatement ( NRC 1981)  on the cleanup . 

• Imp lemention of the licens ee ' s  proposal ( delayed decommis ­
s ioning) would result in sub s tantial occupational dose 
s avings and reduced transportation impac ts over several of 
the alternat ives cons idered . 

• The licensee ' s  proposal for completing the c leanup by pos t ­
de fuel ing monitored s torage of .the TMI - 2 . fac i l i ty · fol lowed by 
decommiss ioning is environmentally acceptable and will not 
s igni f icantly affe c t  the qu�l i �y of the human environment . .  
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7 . 0 DISCUSSION OF COMMENTS ON THE DRAFT SUPPLEMENT 

Pursuant to 10 CFR 5 1  ( CFR 1 9 8 8 a ) , the Programmatic Environmental 
Impact S tatement Re lated to the Decontamination and Dispos al o f  
Radioact ive Was te s  a s  a Re sult o f  the March 28 , 1 9 7 9  Acc ident at Three 
Mile Is land Nuclear Stat ion . Uni t  2 ( PEl S ) , Draft Supplement 3 ,  was 
transmi tted in Apr i l  1988 , ·  with a reques t  fo r comments to the Fede ral 
and S tate government agenc ies noted in the Foreword . I n  addition , a 
notice reques ting comments from interested members o f  the pub l i c  was 
published on Apr i l  2 7 , 1988  ( 5 3  FR 1 5 1 60 ) . The c omment letters 
received by the s taff , port ions o f  the trans cripts o f  public mee tings 
held on May 2. 6 , 1 9 8 8 , July 14 , 1 9 8 8 , and Sep tember 7 ,  1 9 88 , by the 
Commission ' s Advis ory Pane l for the Decontamination of TMI - 2 ,  and the 
transcript of a U . S .  Nuc lear Regulatory Commis s i on ( NRC ) per iodic 
briefing by the TMI - 2  Advisory Pane l on October 2 5 , 1 9 8 8 , are repro ­
duced in Appendix A of thi s  final supplement . 

The NRC s taff ' s  respons e to the se comments and cons ideration of 
the issues involved are shown in thi s  supplement in two forms : by 
revisions in the text as found in the draft supplement ( al l  revi s i ons , 
whe ther or not they were in respons e to comments ,  are des i gnated by 
vertical lines bes ide the text ) and by responses to comments as given 
in Sections 7 . 1  through 7 . 11 .  Comments and ques t ions that were 
c learly out s i de the scope o f  the supplement ( such as those concerning 
the o rigin of certain regulations or the ab i l i ty of the l icensee to 

_ ma intain the fac i l ity in s torage or to complete cleanup ) were noted by 
the s taff but are not addre s sed in the final supp lement . Comments 
that were addressed in the text of the draft or final vers ion of the 
supplement are no t o therwise addre ssed in this section . 

The order ing of Sections 7 . 1  through 7 . 11 corresponds generally 
to the order ing o f  the subj ect mater ial in the text o f  the supplement 
( purpose and scope , fac i l i ty s tatus , descript ion of alternatives , 
occupational dos e , was te management ,  commi tment o f  resources , regul a ­
tory requirements , exis ting environment , environmental impac ts , and 
decommiss ioning) . In this sect ion , s imilar comments and ques tions 
concern ing these i s sues are grouped together for ease of reference . 

In parentheses to the r ight o f  each top ic heading in thi s  sec t ion 
is a series of numbers that correlate the top ic w i th pub l ic comments 
received in letters or at public mee tings . ( The text of the l e tters 
and the trans cripts of the public meet ings are found in Appendix A . ) 
The parentheses contain , firs t ,  the number keyed to the relevant 
l e t ters or public mee ting transcripts , followed by a dash , and then 
the page number w i th in the le tter or transcrip t . As explained in 
Append�x A ,  the p ages of each letter and transcrip t  have been numbered 
by the s taff for ease o f  reference . In some cases the numbers do not 
correspond to the numbering sys tem used by the autho r o f  the letter . 
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7 . 1  PURPOS E  AND SCOPE OF THE SUPPLEMENT AND THE REGULATORY PROCESS 

7 . 1 . 1  Pub l ic Intervention ( 2 - 4 ,  3 - 17 )  

One commenter asked whe ther the pub l ic will be enti tled to inter ­
vene i f  GPU implements " long - term _monitored s to rage o f  the fac i l i ty . " 

Respons e : 

Members of the pub l ic are entitled to request a hearing on 
any amendment to the operat ing l icense o f  any nuclear power 
plant . An amendment to the TMI - 2  l icense mus t be i ssued 
before the l icensee can impl ement pos t - defueling monitored ·· 
s torage ( PDMS ) . The Commis s ion (usual ly through an Atomic 
S afety and Licens ing Board) may grant a hear ing .at the 
request of any person or group whose interest may be 
affected by Commiss ion action on the l icensee ' s  p roposal 
p rovided they meet other requirements o f  the Commiss ion ' s  
regulations regarding intervent ion . 

7 . 1 . 2  Complet ion of the C leanup Program ( 10 - 3 ,  10 - 14 ,  10 - 16 ,  10 - 17 )  

The licensee s tated that they cons ider the " c leanup program" to 
inc lude those actions necess ary to recover from the acc i dent and place 
the p lant in a s a fe and s table c ondi tion that poses no risk to the 
pub l ic heal th and s afety . They also have indicated that this program 
will be comp leted before PDMS . Such additional activi ties as the 
decontamination of the reactor coolant system and c leanup of the 
reactor building , especially the basement and ins ide the . D - r ings , are 
not necessary to ensure the pub l i c  health and safety and will be 
performed during decommissioning of the p lant . Thus , the scope of the 
GPU Nuc lear p roposal was limited to p lac ing the TMI - 2  fac i l i ty in 
PDMS . According . to the l icensee , addi tional c leanup prior to storage 
and the final dispos ition of the p lant has not been s tudied o r  
p roposed . 

Response : 

The final supplement has been revised to more accurately 
reflect the licensee ' s  propo,sal , as unders tood by the NRC 
s taff . Howeve r , the NRC staff does not cons ider that the 
c leanup as defined in the PElS will be complete before PDMS . 
As defined in the PEl S ( and discus sed in Sect ion 1 . 0  and 
Section 2 . 1  of Draft and Final Supplement 3 ) , the comp let ion 
of cleanup will be achieved when four fundamental ac tivities 
have been c ompleted : ( 1 ) building and equipment decontami ­
nation to a po int where general area dose rates approximate 
those in an undamaged reac to r  fac i l ity near ing the end of 
i ts oper�t ing l i fe , ( 2 )  fue l removal and decontamination of 
the reac tor coo lant sys tem , ( 3 )  treatment of radioac tive 
l iquid was te s , and ( 4 )  packaging of radioact ive was tes and 
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shipment of the was tes to an offs ite disposal fac i l ity . 
Although cons iderable  progress has been made on the c leanup , 
the licensee did not propose that these tasks be  comp leted 
by the time the TMl - 2  fac i lity is p laced in PDMS . 

However , extens ive cleanup has been accomp l ished , as dis ­
cussed in Section 2 . 1  of Draft and Final Supplement 3 .  The 
activities that the l icensee  will accompl ish before PDMS 
would  be adequate to ensure pub l ic health and s afety . Fur ­
thermore , there are no regulatory requirements that would 
prevent the l icensee from beginning the decommiss ioning 
process  following the current defuel ing effor t ,  as discussed 
in Sec tion 3 . 5 . 7  of this final supp lement . 

7 . 1 . 3  Criteria for the Completion of Cleanup ( 24 - 4 ,  3 - 1 ) 

Two cornmenters 
mination of cleanup . 
inventories can only 
action set  points as 

Response : 

asked what the specific criteria are for the ter ­
One of the cornmenters fel t  that s ince core 

be estimated , it is necessary to define the 
a process derivative . 

As indicated in Sections 1 . 0  and 2 . 1 of both Draft and Final 
Supplement 3 ,  the c leanup plan evaluated in the PElS call ed 
for four fundamental activi ties : building and equipment 
decontamination ; fue l  removal and decontamination of the 
reactor coolant sys te� ; treatment of radioactive l iquids ; 
and packaging , handling , shipment , and disposal of radio ­
active wastes . The PElS indicated that the general area 
radiation dose rates at the completion of the c leanup would 
approach 10 mrem/h in mos t  areas of the reactor building and 
auxiliary and fuel -handl ing building (AFHB ) . This is 
typical of norma l ly occupied areas in a undamaged reactor 
fac i l i ty at the end of its operating life . However , there 
are no criteria regarding the amount of contamination that 
may be left in a fac i l i ty at the time the l icensee begins 
the decommiss ioning process . Howev,er , the criteria given in 
10  CFR 20 ( CFR 1 9 8 8 a )  are appl icable to the offs ite dose and 
occupat.ional exposure assoc iated with decommiss ioning 
processes . 

7 . 1 . 4  Cleanup Endpoint - Auxiliary and Fue l -Handling Building ( 2 - 3 ) 

One commenter asked what dose levels  would be expected for the 
AFHB at the end of its  l ife . 
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Response : 

area dose leve l s  in the AFHB are less than The gene ral 
2 . 5  mR/h in 
some of the 
(GPU 1 9 8 8 ) . 

many areas , al though they are 15 mR/h or more in 
cub icles that contain contaminated equipment 

Th is is s imilar to do se levels that would be 
found in AFHBs at a fac i l i ty that has no t experienced a 
s i gnificant acc ident after 40 years o f  plant operat {on . . . . 

7 . . 1 .  5 Re l i ance on Data Supplied by GPU ( 2  - 1 ,  3 - 13 ,  .9 - 1 , 1 2 - 1 ,  18 - 40 ,  
1 9 - 1 )  

Several commenters indicated that there appeared to b e  a great 
rel iance on data supp l ied by GPU . These commenters felt that th is 
casts some doub t on the results given in the supplement , becaus e of 
the lack of independence as we l l  as the " s lopp iness " of the l icensee ' s  
data . 

Response : 

The NRC s taff mainta ins an ongo ing presence at the TMI s ite 
and rout ine ly reviews and audits the data obtained from the 
l ic ensee ' s  measurements of condit ions in the TMI - 2  fac i l i ty .  
In cases where i t  is deemed important , the NRC o r  one o f  its 
contrac tors will make �onfi rmatory measurements of the 
licensee ' s  results . 

Informat ion used in this supp lement . was not obtained solely 
from data supp lied by GPU . Other sources of informat ion are 
given in Sect ion 8 . 0 .  The l i cense� , however ,  does operate 
and manage the TMI - 2  fac i l i ty and as s.uch does ob�ain the 
bulk of the measurements characteriz ing the fac i l i ty .  

7 . 1 . 6  Inadequacy of Data ( 2 - 3 ,  1 4 - 1 ,  18 - 40 , 18 - 4 2 , 1 9 - 1 ,  19 - 2 )  
-

One commenter fe lt that the. data used in Draft Supplement 3 were 
inadequate and that further scrut iny of the quant ity and location of 
all radi onucl ides is o f  vital importance . A second commenter also · 

expressed this concern and spec ifically addressed the fuel deb r is to 
be left with in the reac tor vess e l ,  the area under the reac tor vessel 
inc luding the water in the sump below the reactor .vesse l , and the 
reactor coolant sys tem . A th ird c ommenter inquired why new calcu ­
lations concerning the number and quantity of remaining radionucl ides 
were not made . 

Response : 

The data used in Draft and Fina l Supplement 3 are con­
tinual ly be ing updated as more current measurements are 
made . Re fining the measurement techniques used in the TMI - 2  
fac i l i ty and making new measurements to de termine the 
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quantity and locat ion of the radionuc l i des in the fac i li ty 
are important tasks that are be ing performed regularly . 
However , becaus e of the c omp l icat ions invo lved in measuring 
the large amount o f  radioact ive material in the fac i l i ty and 
because of the fac i l i ty ' s comp l icated s truc ture , i t  is no t 
pos s ible to know the exac t quant i ty and locat ion of every 
cur i e  of radioac t ive mate r i a l . Thus , for the calculat ions 
that we re made fo r thi s  supp lement , the NRC s taff used data 
that ic felt would bound the impact of the alternat ives 
evaluate d .  That i s , the NRC s taff is confident that the 
impact resulting from imp lementation of any of the alterna ­
tive s evaluated would be smaller than the impac t  calculated 
in th is supplement . Furthe r  charac terization of the TMI - 2  
fac i l i ty ,  espec ially the reactor ve ssel and reactor coolant 
sys tem , will occur before the fac i l i ty is placed in storage . 
I f  the resul ts are not w i thin the range as sumed in thi s  
supp lement , the s taff w i l l  reevaluate the consequences of 
the revised leve ls of contam ination and de termine whether or 
no t the se cons e quenc es are acceptable . I f  the s taff finds 
that the consequences are environmentally unaccep table , then 
add i t i onal decontamina tion , sh ielding or iso lat ion wi l l  be 
require d .  

7 . 1 . 7  Engineering De s ign and Ope ration Details ( 1 3 - 1 ,  2 4 - 4 , 2 4 - 6 )  

Several commenters s tated that engineer ing de tails of the PDMS 
des i gn and operat ion are mi s s ing and that many as sump t ions are made in 
Draft Supplement 3 .  One commenter gave as examples de tails regarding 
containment entries ( the bas i s  for the as sumption of once - a - month 
ent r ies ) ,  de s i gn and operations of ventilation systems , filters and 
the i r  e ffic iencies , o ther c ontainment penetrat ion systems , water 
accumulation/condensat ion ins i de conta inment , and the bas i s  for out ­
leakage . One commenter ind icated that al though they unders tood that 
the calculated numbers are to serve as targets and the ac tual de s i gn 
will have to be f i t ted into the information in the supplement , more 
detailed information on ope rations , plans , and des i gn would improve 
c onfidenc e by minimiz ing future surprises . 

· Respons e : 

The purpose of the PEl S  and its supp lements i s  to determine 
the environmental impa c t  of a given ac t ion . This i s  
frequently done befo re much of the des ign information is 
available . According to Sect ion 1502 . 5  of the Regulations 
for Implement ing the Procedural Provi s ions of the Nat ional 
Environmental Pol icy Ac t ( NEPA ) in 40 CFR 1500 ( C FR 1 9 8 8b ) , 
"An agency shal l c ommence preparation of an environmental 
imp ac t  .s tatement as close as pos s ible to the t ime the agency 
is develop ing or is presented wi th a proposal so that the 
preparation c an be comp l e te d  in t ime for the final s tatement 
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to be included in any recommendation or report on the proposal . 
The s tatement shall be prepared e ar ly enough so that i t  can s erve 
practically as an important contribution to the dec i s ion making 
process . . . .  For app l ications to the agency , appropr iate 
environmental asses sments or s tatements shall be commenced no 
later than immediately afte r the app l ication is rece ived . "  I f  
des i gn or operation informat i on i s  not available , wors t - case 
as sumpt ions are made based on the informat ion that is available . 
Thi s  al lows the environmental impac t s tatement to bound the 
environmental impacts ( that i s , the actual environmental impacts 
from imp lementation o f  any al ternative would be less than thos e  
as sumed in the impact s tatement ) . The information in the 
supplement can be updated if necessary when new information is 
available . · The new information obtained from the l icensee ' s  
safe ty analys is review has been incorporated in this final 
supplement .  

7 . 2  FAC ILITY STATUS 
I 

7 . 2 . 1  Radionucl i de Inventory ( 1 - 2 ,  2 - 3 , 3 - 10 ,  3 - 1 6 , 1 8 - 41 , 1 9 - 1 )  

Two commenters reques ted a complete accounting o f  where all the 
radionuc lides have gone s ince the acc ident . On.e of the commenters 
wished to know the bas is for the information in Table 2 . 4 , which g ives 
an e s t imate of the maximum amount of radionuc l i des and the ir location , 
and reque s ted that references be provide d  so that the public might 
evaluate the amount of radionucl ides removed during cleanup and 
defue l ing . 

Response :  

Because of the nature of the acc ident and the method by 
which the mater ial has been removed from the reac tor and 
shipped offs i te , the s taff cannot p rovide a complete 
accounting of every radionuc l i de s ince the t ime of the 
acc ident . 

Section 2 . 2  of Draft and Final Supp lement 3 explains the 
methods used to ob tain the e s t imate s given in Tab le 2 . 4 .  

7 , 2 . 2  Uncerta inties in Radionuc l i de Dispers ion and Distribution ( 1 - 2 ,  
1 - 5 . 3 - 9 )  

One commenter inquired on wha t  informat ion Table 2 . 4 was base d ,  
i n  l i ght of the uncertaint ies of radionucl ide dispers ion and depos i ­
tion fol lowing the acc ident , and indicated that one o f  the ir maj or 
concerns w i th PDMS was b as ed on. the uncertainties about the amount of 
radioact ivi ty in buildings , p ipe s , and other components .  
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Re sponse : 

Because ve rified models are not available for accurately 
analyz ing the transport and depos i t ion o f  the fragmentat i on 
debris or the leaching o f  so luble mater ials from the damaged 
core , a set of assump tions was made regarding the dispers ion 
and deposi t ion of radionuc l i des in the TMI - 2  fac il ity . 
Thes e  assumpt ions were based on information avai l able from 
fuel measurements and contam inat i on measurements throughout 
the reactor building , as we l l  as on the chemical and phys i ­
cal s tate o f  the r adionuc l ides . Al l as sumpt ions wer e  cho sen 
to ensure that the amount o f  ac tivity e s t imated to be in any 
location e i ther meets or exceeds the amount ac tual ly meas ­
ured in that locat ion . The assump tions are s tated in 
Sec tion 2 . 2  o f  Draft and F inal Supplement 3 .  

7 . 2 . 3  Manganese - 54 Sourc e Term ( 18 - 41 , 19 - 2 )  

One commenter inquired whether more than 12 cur ies o f  manganes e -
5 4  (with a half - l i fe of 3 1 2  days ) would be present at the end o f  
10 years . 

Response : 

As Table 2 . 3  of Draft Suppl ement 3 indicates , approximate ly 
2 6 , 000 curies o f  mangane se - 54 were c alculated to be present 
in the TMI - 2  fac i l i ty immediately fo llowing the March 28 , 
1 9 7 9 , acc ident . With a hal f - l i fe of 3 1 2  days , fewer than 
1.2 c ur i es would remain by J anuary 1 ,  1 9 8 9 , j ust less than 
10 years after the acc i dent . Table 2 . 3  o f  F inal Supple ­
ment 3 indicates that fewer than 5 curies would be present 
on J anuary 1 ,  1 9 90 . 

7 . 2 . 4  Containment Building ( 2 - 3 ,  3 - 1. 6 ) 

One commenter responded to the fo llowing statement in Sec -
tion 2 . 1 . 1  o f  Draft Supplement 3 :  " The reactor containment building 
is uniquely des i gned and cons tructed to maintain its s truc tural 
integr i ty (with almo s t  no leakage ) dur ing a wide var iety of acc i ­
dents . "  Thi s  commenter asked how long after an acc ident the reactor 
containment building. was des igned to maintain its s truc tural integ ­
r i ty , whe the r i t  was spec i fically de s igned t o  house radioact ive waste 
materials for an inde finite period of time , and if no t ,  whether such 
s to rage o f  was tes would neces s i tate a l icense amendment . 

Re sponse : 

The reac tor containment bui lding was des igned to maintain 
its integri ty during a peak acc ident pressure of 60 pounds 
per s quare inch gauge ( p s i g )  allowing only 0 . 2  percent 
leakage during the first 24 hours fo llowing the acc ident and 
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0 . 1  percent leakage per day thereafter . However ,  the acc i ­
dent that occurred a t  TMI - 2  was no t an acc ident of this pro ­
port ion , s ince a peak acc ident pres sure o f  only 2 8  p s ig was 
reached . The reac tor containment bui lding was des igned to 
maintain its overpressure protect ion for a period of at 
leas t 40 years , whether or no t a de s ign - basis acc ident 
occur s . The present purpose of the TMI - 2  containment is no t 
to maintain its integr i ty during a pea!!: acc ident overpres ­
sur izat ion event but. rather to · p iniply provide isolation and 
an environmental barrier at . amb ient pres sure leve l s . 

The reactor bui lding was not de s i gned spec ifically to hous e 
radioac t ive was te for an indefini te per iod of t ime . The current 
NRC regulat ions do no t allow for an inde fini te s torage of was te. 
in the fac i l i ty . 

7 . 2 . 5  Containment Damage ( 1 - 5 ) 

One commenter asked i f  the condi tion of the containment and the · 
damage caused to i t  by the acc ident would be known by the time o f  
PDMS . 

Re sponse : 
. . . 

There has been no evidence o f any damage to the containment 
bui lding that would result in any compromise of its ab i l i ty 
to contain radiat ion during PDMS . Worker access is 
avai l able above the 3 0 5 - foot elevation , and no s i gns of 
containment degradation there have been observed . V ideo· 
examination below the 3 0 5 -foot e levat ion ( the reactor 
building bas ement ) has no t disclosed any damage to the 
containment bui lding . 

7 . 2 . 6  Contaminat ion Movement ( 2 � 3 )  

One commenter asked i f  i t ' is pos s ible for radiat ion levels to 
shi ft or relocate from one section of the plant to another ;  thus , . 
sect ions of the fac i l i ty that are currently des i gnated to have certain 
radiation leve ls may ac tually be incons is tent with GPU ' s endpo int 
c r i teria . 

I Response : 

The fol lowing methods will resul t  in the shifting or re loca ­
tion of radioac t ive contaminat ion and , therefo re , radiat ion 
expo sure levels , from one sect ion of the p lant to another : 

( 1 )  movement o f  radioac t ive mater ial by personne l , e i ther 
adver tently or fnadvertently , 
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( 2 )  movement o f  radioactive mater ial by animals inc luding 
inse c ts , or 

( 3 )  movement o f  radioactive mate r ials by water or air transpor t .  

The l icens ee makes measurements a t  leas t monthly o f  the radi at ion 
level s  present in the TMI - 2  fac i l ity . These measurements are use d  to 
determine the decontamination p rogress that has been made to date and 
c an be us ed to ident ify any relocat ion of radiation l evels from one 
section of the plant to another .  These measurements are also use d  to 
ascertain whether the endpo int criteria have been me t .  

7 . 2 . 7  Resuspens ion of Ac tivity from Concrete - Block Walls ( 1 - 5 )  

One cornrnenter inquired on what findings and/or s tudies NRC bases 
its assumption that the ac t ivity in the top 1/2 inch o f  the wall 
beyomes avai lab le for resuspens ion . The cornrnenter also asked what 
allowances are made for th� fac t that the wal ls migh t  crumb le due to 
stress from age and c leanup ac t ivi t ies already under taken . 

R-esponse : 

Sect ion 3 . 2 . 2 . 1  of Draft Supplement 3 and Section 3 . 1 . 2 . 1  o f  
Final Supplement 3 contain the as sumption that the act ivi ty 
in the first 1/2 inch ( 1 . 3  cen t imeters ) of the concrete 
b lock becomes avai labl e  for resuspens ion after the s tructure 
has dried for a period of t ime . Thi s  assump t ion is bas ed on 
a s tudy by Arora and Dayal ( 19 8 6 ) , as referenced in Sec ­
t i on 2 .  The ir s tudy indicated that for ces ium in cement , 
the ces ium leach rates were greater when the we t periods 
were interspersed with dry per iods than when the cement form 
was cont inuous ly saturated .  The observed enhancement in 
cesium release with increas ing length of dry per iods is 
believed to be a resul t of the repleni shment of the surface 
w i th ces ium migrat ing from the subsurface zones dur ing dry 
per iods . This phenomenon was bounded in this supplement by 
as suming that up to one - e i ghth of the radioactive mater ial 
in the concre te-block wall woul d  migrate to the surface and 
be avai lab le for suspens i on into the atmosphere . This 
number ( one - e ighth of the total amount ) is at least several 
t ime s greater than the amount o f  radioact ive material that 
is expected to be avai lable for resuspens ion from the 
conc re te - b lock wal l .  

The cleanup ac t ivities that have occurred or are be ing proposed 
for the period be fore PDMS are relatively nonde s truct ive . The 
environment to which the wal ls o f  the containment have been 
exposed s ince the acc i dent would not cause s ignificant degrada ­
t i on of the concrete . Therefore , the NRC s taff did not cons ider 
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the c rumbl ing o f  walls due to s tress from age or cleanup act ivi ­
ties a credible occurrence for the periods o f  time c ons idered in 
this supplement . 

7 . 2 . 8  Leaching o f  the Concre te - Block Wall ( 2 - 4 ) 

One c ommenter inquired about the following s tatement . in S e c -
t ion 2 .  2 .  2 .  3 of Draft Supplement 3 :  · . . " The efforts that are be ing made 
to leach radioact ivity from the concrete - block wall may reduce thi s  
inventory somewhat . "  The commenter asked how much " somewhat "  was , 
what leve ls of leaching would be acceptable and/or des ired by the NRC , 
and i f  the · s taff was aware that GPU had made incorrect project ions in 
this area . The c ommenter quo ted a report.  ( Task Force Report :  Reactor 
Building Basement Decontaminat ion , p .  · 9) that s tated , " They predict 
about 6 to 8 years o f  leaching will be required to reduce the b lock 
wall activity to 10% of the present value . This may be c ompared to an 
earl ier predict ion made by Dr . Go'dbee of about two years . "  

Re spons e : 

The magnitude o f  the reduc tion in radioac t ivity in the 
conc re t e - block wall as a resul t  6 f  future l eaching opera­
tions was unknown at the t ime that Draft Supplement 3 was 
wri tten . The NRC s taff- i s  aware that a wide range of pro ­
j ec t ions has been made regarding the degree to which l each ­
ing operations will remove the act ivity . For this reason , 
in analyz ing the offs ite dose resulting from immediate or 
delayed �leanup o f  the concrete - block wall for Draft 
Supplement 3 ,  the s taff · conservatively ass\.uned that no 
reduction in the amount o f  radioact ivity would occur during 
leaching activi tie s . The s tatement quoted from S e c -
t ion 2 . 2 . 2 . 3  of Draft Supplement 3 ,  was wr itten to indicate 
that for the purposes of analyz ing the dose to the popula ­
tion , the amount of activity that was assumed to be present 
in the concrete - block wall was greater than the amount that 
would be expected to be present following leaching 
operations . 

Sect ion 2 . 1 . 1  o f  Final Supplement 3 indicates that during 1 9 8 8  an 
attempt was made to leach activity from the concrete -b lock wal l  
of the enclosed s tairway and elevator s tructure , result ing in the 
removal o f  an e s t imated 33 percent o f  the cesium- 1 3 7  inventory in 
the area treate d ,  an amount that represents a removal of 7 per­
cent of the total inventory of the s tructure . The o ffsite dose 
analysis presented in Section 3 . 0  of the final supplement 
accounted for the reduc t ion in the amount of radioactivity in the 
enclosed stairway/elevator structure as a result o f  the leaching 
operations . 
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7 . 2 . 9  Basement Cleanup Process ( 1 - 5 )  

One commenter asked when radiation doses in the basement are 
expected to be low enough to permit entry for complete c leanup . The 
commenter further asked if radiation dose  leve l s , which are currently 
too high to permit entry , did not �ule out the poss ib i lity of imme ­
diate cleanup as an alternative . 

Response : 

Without further removal of contamination by remotely oper ­
ated equipment , entrance into the basement o n  a routine 
bas is is not l ikely for some t ime . Entry into the basement 
would mos t  l ikely not be cons idered in areas where the dose 
rate remained much above 1 R/h , although even at level s  
higher than 1 Rfh radiation levels , a worker could be 
allowed to work for a short time . High dose  rates , however ,  
do not preclude the poss ibility of c leaning the basement , or 
the possib i lity of the immediate cleanup alternative . Dose 
reduct ion efforts have already been made in the reac tor 
building basement , including scabbl ing the walls  us ing 
robots and leaching radioactivity from the concrete - b lock 
wal l , as described in Section 2 . 1 . 1  of Draft and Final 
Supplement 3 .  

A more complete study and description of  poss ible  options for 
reduc ing occupational dose in the basement and pos s ible 
approaches and work sequences for b asement c leanup are given in 
Munson and Harty ( 1 9 8 5 ) . 

7 . 2 . 10 Reactor Coolant System Decontamination ( 10 - 1 3 )  

The l icensee indicated that the extent o f  reactor coolant system 
decontamination activity is l imited to fuel removal and draining the 
reac tor coolant system to the extent practical . 

Response : 

Reactor coolant sys tem decontamination activity expected to 
be completed by the end of defuel ing wil l  be l imited to fuel 
removal ( to the extent possib l e )  and the draining of  the 
reactor coolant system . However ,  before the cleanup is 
complete ( as defined  in the PEIS and discuss ed in Sec -
tions 1 . 0  and 2 . 1  of  Final Supplement 3 ) , additional decon­
tamination of the reactor coolant sys tem will  be necessary . 
The addit ional decontamination of the reactor coolant system 
wil l  occur during immediate c leanup fol l owing the completion 
of the current defueiTng pl:"ocess , during c leanup fo llowing 
PDMS , or during the decommissioning per iod . 
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7 . 2 . 11 S e c t ioning and Disposal of Re ac tor Internals ( 2 - 3 , 3 - 16 )  

One commenter asked about the meaning o f  the follow ing sentence 
in Secti on 2 . 1 . 1  of Draft Supplement 3 ,  " S�ct ioning and disposal of 
the reac tor internals and reactor ves s e l  are not �ons idered part of 
the cleanup because radiation leve l s  expected from these components 
would be no h i gher than in a normal reactor near ing . the end of its 
l i fe . "  The c ommenter asked what " se c tioning and posi tioning of the 
reactor inte rnaLs "  were a part of and wondered what would happen i f  
radiat ion l eve l s  were incorrect . The commenter further asked what 
cons t i tuted a normal reac tor and what radiation leve ls would be 
expec ted in a " normal reac tor at the end of its  l i fe . "  

Response : 

Sectioning and disposal ( n6 t  pos i ti oning ) o f  the reactor 
internal s  and reactor ves s e l  are cons idered part of the 
decomm i s s ioning ( o r  recommissioning ) proces s  because this 
act ivity would also occur during decommiss ioning of a 
reac tor fac i l i ty that has not undergone a s ignificant 
acc i.dent . In o ther words , thi s  is not an acti on that is 
necessary in order to clean up the TMI - 2  fac i l i ty as a 
result o f  the acc i dent . 

Even i f  radiation leve ls in .the reactor internals and 
reactor ve ssel are found to be higher than expected during 
sect ioning and disposal operat i ons , l it tle .  or no impact is 
ant i c ipated because additional sh ielding or distance could 
be use d  to reduce o ccupat ional dose . Howeve r ,  b.ecause of 
the sho r t  length of t ime the T�U - 2 reactor operated (less 
than 14 months ) ,  the quan t i ty of the act ivat i on produc ts in 
the reac tor internals and in the reactor . ve s se l is less than 
the quan t i ty in a reactor that has operated more than 
14 months , and much less than the quant ity that would be 
present in a reactor that had operated for 40 years . I t  i s  
not l ike ly that this as sumpt ion is incorrec t . . Measurements 
taken on the lower grid r ib sect i on and plentim confi rm that 
radiat ion leve ls are no greater than expected on reactor 
inte rnal components . 

The term " no rmal reac t o r "  as used in the draf� supplement 
referred to a reac tor that had not undergone a s ignificant 
acc ident . This te rm has been rewr i t ten in this final 
'supplement to better reflect thi s  definit ion . 

The l evel s  of radiation emi tted from the reactor internals and 
reactor ves s el will vary among fac i l it i e s , depending on the 
material used to cons truct the ves s e l  and internals ,  the oper ­
ating h i s tory , and the operat ing powe r . The statement in 
que s t ion was us ed as a qual itative statement to explain why s ome 
act ivi t i e s  were cons idered to be part of the decommiss i oning or 
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recommiss ioning process ra ther than part o f  the c leanup . The 
staff would no t expect to c ompare the abs o lute radia tion leve ls 
in the reac tor internals and reactor ves s e l  of the TMI - 2  reac tor 
with the leve ls in operat ing re actor fac i l i t ies at the end of 
the ir operat ional life . 

7 . 2 . 12 Inter im PDMS I s o lat ion C r ite r ia ( 2 6 - 1 5 )  

One commenter c ited a p lant s tatus report for the period o f  
July 9 to Augus t 6 ,  1988 , that s tate d ,  " One plant area has been 
isolated and placed in inte r im p o s t - de fue l ing monitored s torage 
s tatus . Seven other plant areas are in the process of be ing verified 
to meet the interim PDMS iso lat i on c r i teria . "  The commente r asked 
what the interim PDMS criteria are and wh ich s even areas we re refe rred 
to . In addition , the commente r reques ted a definition of inte r im and 
isolation . 

Respons e : 

The " inter im PDMS c r iteria" are c r i teria o r  goals set by the 
licensee for the radio l og i c al c ondi t i ons that wi ll ex i s t  in 
a given area at the t ime the fac i l ity will be put in PDMS . 
These goals are l i s ted in Table 3 . 1  o f  Draft Supplement 3 
and Table 3 . 2  o f  Fina l Supp lement 3 .  

The seven areas referred t o  in the p l ant s tatus report are : 

( 1 )  seal re turn cooler/fi l te r  room , 
( 2 )  2 - lE 4160 swi tchgear room , 
( 3 )  2 - 2 E 4160 switchgear room , 
( 4 )  motor control center 2 - l lEA ,  
( 5 )  motor contro l center 2 - 2 1 EA ,  
( 6 )  e levator equipment r o om , and 
( 7 )  north s ta i rwell . 

The se areas . o f the AFHB have been decontaminate d to leve ls 
that are near the l icensee ' s  goal s . At the t ime of the 
plant status repo rt , the l icensee was in the process of 
ver ifying that the se areas did meet the interim PDMS 
c r i teria , at wh ich p o int the areas would be iso lated 
( separated by denying acce s s  o r  by posting s igns indicating 
no access ) from areas that have not been decontaminated 
fully to p revent recontam inat ion of the c leaned area . 

7 . 2 . 13 Acc idents Re lating to the Aux i l iary and Fue l - Handling Bui lding 
( 2 - 3 )  

One commenter asked what unique p roblems will be posed by the 
AFHB s ince i t  " was no t de s igned to be leak free . " during a " .  
var iety of acc i dents , "  how much and j ust exactly what leaks from the 
AFHB . 
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Respons e : 

Because the dos e  leve l s  expec ted to be present in mos t  
sect ions o f  the AFHB a t  the end of the current defuel ing 
period .are expected to be in the range of thos e  found in 
AFHBs of operat ing reac tors , and areas wi th higher leve l s  o f  
contaminat ion are expec ted t o  be s ealed , no unique prob lems 
would be posed by the TMI - 2  AFHB . 

I t  i s  pos s ible that small amounts o f  contaminat ion may become 
suspended in the AFHB atmosphere . During the periods between 
active venti lation of the AFHB , the air in the AFHB wi l l' pas ­
s ively e qual ize with outs i de air through the s tat ion vent . In 
addi tion , the air in the Uni t - 2  fuel -handl ing building is in 
direct communicat ion wi th the air _ in the Uni t - 1  fuel -handl ing 
building . Thus , any airborne contamination in the Uni t - 2  fuel ­
handl ing building would move into Uni t 1 and out the Uni t - 1  
s tation vent . 

7 . 2 . 14 Cont inued Use of Acc ident - Generated Water ( 1 - 5 )  

One commenter inqui red what would preclude the use o f  the 
acc ident - generated water to c lean the reac tor coolant sys tem . 

Response :  

No ac tion other than disposal o f  the accident - generated 
water would preclude its use during the decontaminat ion of 
the reac tor coolant sys tem . For the evaluat ion in Draft and 
Final Supplement 3 ,  i t  was assumed that the acc ident ­
generated water would be processed and removed from the 
reactor building before and from the AFHB before or shortly 
after the ini tiat ion of PDMS . 

7 . 2 . 1 5 Precaut ions Taken to Ensure a Cri tical ity 'Event Does No t Occur 
( 1 - 6 ' 24 - 4 )  

One commenter referred t o  page 3 . 1 9 ,  footno te ( a )  o f  Draft Sup ­
p lement 3 and asked what precaut ions would be taken to ensure that 
c r i t ical i ty would ·no t  occur . A second commertter s tated that assur ­
ance s  should be given that there is no chance that the small amount of 
fuel left could form a cr� tical mas s . 

Response : 

Various me thods are ava i l able to ensure that a c r i tica l i ty 
event will not occur dur ing e i the r PDMS or further cleanup . 
These include ensur ing that the smal l quant i ty of fuel 
debris remaining after the current defuel ing e fforts will 
no t be avail,able in large enough quant it ies to create any 
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poss ib i l i ty of a c r i tical i ty event . The l icense e  i s  us ing 
s tate - of - the - ar t  equipment to survey and quant i fy the fuel 
rema �n�ng in the var ious loc ations throughout the fac i l i ty .  
The l icensee will provide a c r i t icality analys is that will 
address each s eparate quant i ty o f  res idual fue l in each 
defined location . The c r i tical ity analys is will  e s t imate 
the quantity of fue l remaining , its location , i t s  dispers ion 
with in the location , its phy s ic al form ( i . e . , as film ,  fine 
fragments , or intac t fuel pe lle ts ) , i t s  mob i l i ty , the pre s ­
ence o f  any moderating o r  reflecting material , and its 
po tential for a c r i t ic al i ty event . In this submit tal , the 
l icensee mus t demons trate that the cleanup has p rogres s ed 
far enough that an inadve r tent c r iticality event i s  p r e ­
cluded . The c r i t ic al i ty ana lys is will  b e  submitte d  t o  and 
reviewed by the NRC s taff . 

7 . 2 . 16 Permanent Dose Reduc t i on Techniques ( 2 - 3 ) 

I n  respons e to a s tatement made in Section 2 . 1 . 1 ( page 2 . 4 ) o f  
Draft Supp lement 3 ,  the commenter asked how permanent a r e  "permanent 
dose reduc t ion techniques . "  

Response : 

The phrase " permanent dos e  reduction techniques " refers to 
me thods that permanently remove the s ource o f  r ad iation from 
an area . Once the contamination has been removed , only 
recontaminat ion of the s ame area would resul t in the area 
be ing c ontaminated . The phras e "permanent dose reduc t ion 
techniques " is used to dis t inguish the removal of the source 
of radiation from another temporary dose reduc t ion tech ­
nique , that i s , of shielding the radiat ion s ource by plac ing 
s t ructures on or around it to attenuate the dos e  rate . 

7 . 3  ALTERNATIVES 

7 . 3 . 1  Pos t - Defue l ing Monitored S torage 

7 . 3 . 1 . 1  Rat ionale for PDMS Propo s al ( 1 - 5 ,  3 - 2 1 ,  3 - 2 2 )  

S everal commenters asked for an exp l anation of the rational e for 
delaying cleanup and why the re was a change in the t ime table . 

Response : 

I n  i t s  role as a regulatory agency , the NRC is evaluat ing 
the l icens ee ' s  (GPU Nuc lear ' s ) p roposal to p lace the TMI - 2  
fac i l i ty in PDMS . The l icensee ' s  Technical P l an ( G PU 1 9 8 7b )  
s tates : 
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A moni tored s torage period following comple tion of the 
current cleanup program is benefic ial for several 
reasons . 

Occupational dose in the plant will be reduced during 
moni tored s torage due to the natural decay of radio ­
act ive contaminat ion . Over an extended per iod , levels 
for the dominant isotopes ( S trontium - 90 , C e s ium - 1 3 7) 
could be reduce d  by as much as a factor of 2 ( a  factor 
of two - thirds for a 2 0 - year s torage period) . The 
occupational dose in radiation zones would be reduced 
proport ionately . 

The monitored storage period al lows t ime for cont inued 
deve lopment of decontamin?t ion technology1 so that the 
mos t  effec t ive and e fficient techniques may be appl ied . 
Further reduc tion in occupational exposures would be 
achieved through use o f  advanced robotic technology , 
automatic c leaning and chemical cleaning techniques ,  
and advanced waste treatment methods . 

This moni tored s torage period also allows for resolu­
t ion o f  the current l imi tation on national was te dispo ­
sal capab i l i ties so that selection o f  processes may be 
less dependent on waste volume product ion . The result 
may be further reduct ions in occupat ional dose required 
to accomp l ish spec ific tasks . 

· 

In addi t ion , in comment le tter number 10 , the l icensee 
s tate s : 

: . PDMS assures a cont inued safe and s table TMI - 2  
p lant cond i tion 
TMI - 1 ,  at which 
s,imultaneous ly . 

unt il the t ime of decommiss ioning o f  
t ime both uni ts could be decommiss ioned 

Two c iear advantages resul t : 

1 .  The pos s ib i l ity o f  decommiss ioning activi ties at TMI - 2  
affe�ting operations a t  TMI - 1  i �  e l iminated .  

2 .  By performing a common funct ion for both fac i l ities , 
the work force can b e  uti l iz ed more efficiently . 

7 . 3 . 1 . 2  
I 

Compar i s on o f  Rati onale for PDMS Proposal 
for Disposal o f  Acc ident- Generated Water 
1 3 - 1 ,  1 3 - 2 )  

with Rat ionale 
( 3 - 14 ' 3 - 18 ' 

S everal commenters inquired about the benefits o f  s torage for a 
per iod of only 20 years , especially in ielation to the discrepancy 
between the pos i t ion o f  the NRC s taff on dispos ing of was tes , 
inc luding the acc ident - generated water , and the ir posi tion on the 
l icensee ' s  proposal for PDMS . One commenter asked why antic ipated 
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advances in decontamination techno logy were expec ted to occur in 
20 years , wh ile advances in the removal of t r i t ium from wate r were not 
expected . 

Re sponse : 

The NRC s taff does conclude in Final Supp lement 2 that 
s torage of the water on the TMI - 2  s i te for an indefini te 
period of t ime is inappropriate , wh ile in Draft Supp le -
ment 3 ,  i t  concludes that the storage o f  the TMI - 2  fac i l i ty 
is environmentally acceptabl e .  I n  the case of the acc ident ­
generated water , the water contains such low levels of 
radioact ive contaminat ion that whe ther i t  is evaporated ,  put 
in the r iver , or s tored on the is land , the environmental 
impac t is not s i gnificant . I n  addi t ion , the re does not 
appear to be any reasonable p romi s e  of advanced technology 
within the next 20 years that woul d  allow fo r the removal o f  
the trit ium from the acc ident - gene rated wate r .  O n  the o ther 
hand , although the environmental impac ts of s torage or 
immediate cleanup are also ins i gn i ficant , the occupat ional 
dose savings would be cons iderab l e  even ove r a 2 3 - year 
s torage period ( see Section 5 . 2 ) . In addi tion ,  the poss i ­
b i l i ty of advanc ed robo tic technol ogy , decommiss ioning 
technology , and was te techno lo'gy appears very promis ing on 
the bas is of advance s  that have been made in these areas 
dur ing the las t decade . 

7 . 3 . 1 . 3  Beginning of PDMS ( 24 - 4 )  

One commenter reques ted further information about where and when 
Mode 3 ends and PDMS begins . The corrunente r was spec ifically 
interes ted in the adminis trative and technical interfaces and bound ­
ar ie s , along wi th the appropr iate rat ionale .  

Response : 

An amendment to the TMI - 2  l icens e is requi red to implement 
PDMS . The l i censee has reques ted the amendment to the i r  
l icense in the i r  Augus t 1 6 , 1 9 8 8  submi ttal to the NRC . This 
supp lement to the PE I S  is part o f  the s taff ' s  review o f  the 
licensee ' s  proposal . The s taff i s  also reviewing the 
license e ' s  safe ty analys is report ( GPU 198 8 ) , which was 
submitted in support of the l icense amendment . As suming 
that PDM.S is found acceptable by the NRC s taff , a l icense 
amendment would be i s sued .  Thi s  amendment would have terms 
and condi tions that would de fine the beginning of PDMS . 

7 . 3 . 1 . 4  Duration of S torage ( 1 - 1 ,  3 - 9 ,  3 - 1 7 ,  1 3 - 1 ,  1 9 - 4 , 24 - 4 )  

Several cornmenters indicated that the l icensee did no t des ignate 
a t ime period for PDMS . The cornmenters inquired why the NRC chose a 
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20 - year s torage period for evaluation in Draft Supplement 3 .  Other 
comrnenters indicated that it was important that a spec i fic date . be 
chosen and regulatory guide l ine s put in place to ensure that . this date 
is met . One comrnenter s tated that in J anuary 1986 , GPU had .committed 
to the NRC Commissioner s  that under no circums tances would the PDMS 
period run beyond the t ime when TMI - 1  decommis s ioning begins . . Th is 
commenter reque s ted that there be a l icense condition to ensure that 
this would be the case . 

Response : 

Because no information was p rovided by the l icensee as to 
the length o f  the storage period , a s torage pe·riod o f  · 
20 years was as sumed in Draft Supp lement 3 because this 
period of t ime app roximate ly co inc ides wi th the end of \ 
TMI - 2 ' s  operating l icense in the year 2009 . Howeve r , s ince 
the wri t ing of the draft supp lement , the l icensee has indi ­
cated to the NRC and to the TMI - 2  Advisory Pane l ( July 14 , 
1 9 8 8 )  that the s to rage period would l ike ly continue to the 
end o f  the Uni t - 1  operating l icense . The NRC s taff has 
as sumed for thi s  evaluation that the l ikely exp i ration date 
for the Unit - 1  l icense is 2014 . Thus , assuming PDMS s tarts . 
in 1 9 9 1 , and the Uni t - 1  l icense expires in 2014 , the s torage 
period wo�ld have a 2 3 - year durat ion from the s tart of PDMS : 

The decommiss ioning rule requires that a l icensee take 
certain s teps to begin the decomm i s s ioning process before 
the �xp iration date o f  the l icense ( see Section 2 . 3 . 4 ) .  The 
TMI - 2  l icense

'
expires in 2009 . Therefore , the l icensee 

would be required to amend the i r  current l icense to de f�r 
the beginning . o f decomm i s s ioning i f  PDMS extends past 2009 . 
The exi s t ing rules preclude the need for a l icens e condit ion 
for TMI - 2 .  

7 . 3 . 1 . 5  Compar ison with Conc lus ions of NUREG - 06 8 3 , Draft 
Supplement 1 ( 1 8 - 42 , 1 9 - 3 )  

In NUREG - 06 8 3 , Draft Supp lement 1 ( NRC 1 9 8 3 ) , the s taff cons idered 
me thods to reduce worke r dos e  at TMI - 2 .  One o f  the al ternative s con­
s ide red was that of de fue l ing the reactor , plac ing the containment 
building in an interim monitored s torage , and then performing final 
building cleanup us ing robotics when appropriate techno logy and 
devices became ava ilable . One commenter no ted that in Draft Supp le ­
ment 1 ,  the NRC indicated certain ob s tacles to th is procedure , wh ich 
included ( 1 )  uncertainties about the development of robotic technol ­
ogy , ( 2 )  lack o f  information about the feas ibi l i ty and safe ty o f  
inter im s torage , and ( 3 )  lack o f  assurance that funds w i l l  b e  ava i l ­
able for ul t imate cleanup . The c ommenter fe lt i t  appropriate that the 
NRC no t i fy the pub l ic as to how the se three obs tac les have been 
overcome . 
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Response : 

( 1 )  In NUREG - 06 8 3 , Draft Supplement 1 and F inal Supp l e ­
ment 1 ,  ( NRC 1 9 8 4 ) , the s taff s tated : 

Rob o t ics i s  a rap idly emerging technology w i th the 
po tential for e l iminating cons i de rab l e  occupat i onal 
radiation exp osure . . How much t ime would e l apse 
before r e l iable and economical robo tic devices could 
perform a maj o r i ty of the in- containment c leanup work 
i s  unknown . The mo s t  op t im is t i c  proj ecti ons for 
robotic technology indicate that adequa te robots w i l l  
be available before they would be required f o r  building 
cleanup unde r the current work sequence . More , realis ­
tic p roj e c t i ons indicate tha t  a storage period of 10 to 
2 0  year s may be required before robo tic cleanup would 
be poss ib le . 

These p roj ect ions do no t seem unreasonab l e , al though they 
now appear to be s omewhat conservat ive . Robots have been 
used extens ive ly in the basement cleanup for ob taining 
radiation moni tor ing data as we l l  as for video inspect ions , 
col lec t ing conc re te cores , flush ing and pump ing o f  the 
e levator shaft , h i gh - and low - p re ssure flushing of wal l s , 
and scabb ling o f  walls . Al though adap tations of the 
current ly us ed robots would do much to further cleanup at 
th is time , advance s  proj ected dur ing the nex t 23 years will 
fur ther improve robo tics and thus further s imp l ify the 
cleanup task . Dur ing the 5 to 6 years s ince Draft 
Supp lement 1 lvas wri tten , enough assurances have been 
provided , based on the current use of robots in the cleanup , 
to indicate that robotic techno logy will be avai lab le and 
adequate to accomp l i sh cleanup goals . 

( 2 )  In Draft Supplement 1 ,  the s taff indicated that " the 
safety of the interim- care phase would require add i t ional 
s tudy and asses sment . "  The safety analy s i s  report for PDMS 
( G PU 1 9 8 8 )  as we ll as thi s  document provides the re sul ts of 
add i t i onal s tudy and asses sment . 

( 3 )  In Draft Supplement 1 ,  the s taff also indicated that 
" provis ions for f inancing future c leanup would need to be 
made . "  The s taff s t i l l  finds that this is the case . Future 
addi t i onal cleanup under the l icens ee ' s  proposal would no t 
occur unt i l  the l icensee beg ins the decomm i s s i oning process . 
The decommiss ioning rule requires that each licensee submi t  
by July 1 9 9 0  a decommiss ioning funding p l an that de scribes 
the l i censee ' s  plans for as sur ing tha t suffic ient funds are 
avai lab le to decommiss ion the fac i l i ty .  In a l e t te r  dated 
Augus t 5 ,  1988 , from E .  Kintner , V ice Pre s ident G PU Nuclear , 
to the �RC it was s tated that , " GPU Nuc lear unders tands that 
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the [ Decommiss ioning ] Rule applies  to TMI - 2  and would cover 
al l act ivities invo lved in the decommiss ioning the plant · 
s tart ing from Pos t - Defue l in� Monitored S torag� ( PDMS ) condi � 
t ions . GPU Nuc lear wil l , of. course ,  ab ide by that Rule and 
provide the required plan and certificat ion for TMI - 2  by 
July 1 9 9 0 . "  A copy of the letter is found in Appendix A 
( comment letter 2 8 )  of this report . 

7 .  3 . 1 .  6 License Amendment ( 1 - 6 ,  2 4 - 5 )  

One commenter asked i f  GPU Nuc lear would · need an amendnient · to its · ­
l icense before PDMS was entered . A second commenter asked if GPU 
Nuc lear would have a pos sess ion- only l icense or an operat ing license 
with an amended pos sess ion- only - type technical spe c i fication . 

Response : 

Before the l icensee can place the fac i l i ty in long - term 
s torage , an amendment to TMI ' s  operat ing license would be 
required to ensure that the technical spec ificat ions reflect 
the plant condit ions expected dur ing the s torage period . 
This informat ion is given in Sect ion 2 . 3 . 3  of this final 
supplement . At the p resent t ime , the _ s taff has no t made a 
determinat ion as to the app licab i l i ty of a possess ion- only 
l icense for TMI - 2  s imilar to other posse ss ion - only l icenses 
that have been is sued in the pas t .  

7 . 3 . 1 . 7 Compar ison of Licensee ' s  Proposal with - Undamaged 
Reac tors ( 2 - 3 ,  3 - 16 )  

One c ommenter noted that in Sect ion 2 . 1  of Draft Supplement 3 the 
s taff s tated , " The pr imary di fference between an undamaged reactor at 
the end o f  its useful l i fe and the l icens ee ' s  PDMS proposal is that 
dur ing PDMS rela t ively high leve ls of contaminat ion would remain in 
the reactor bui lding bas ement and a sma l l  amount o f  residual fue l 
would remain in the reactor coolant sys tem [ dur ing ] s to rage . "  The 
commenter asked from what fac tual data these conclus ions were der ived , 
and how many undamaged reactors at the end of the i r  " useful " l ives the 
NRC has dealt with . In addit ion , the commenter wished to know i f  
technical experts from the se p lants were consulted and i f  the i r - input 
was a matter of public record , whe ther o ther differences exis ted 
between thes e  plants and GPU ' s PDMS plan , whe ther emb r i ttlement was a 
fac tor at thes e  p lants , and what the s taffing leve ls were . 

Respons e : 

The s tatement c i ted iri the above ques tion was m�ant a·s a 
comparative s tatement rather than a quantitative s tatement . 
The compar ison be tween an undamaged reactor at the end of 
i t s  useful l i fe and the l icensee ' s  PDMS proposal for the 
TMI - 2  reactor was made to show that , unl ike TMI - 2 ,  undamaged 
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reac tors have not had large quant ities of radioac tive water 
dumped into the i r  basements and have no t had fuel debris 
dispersed through the ir reactor coolant sys tem . No compar i ­
son o f  the potent ial for emb r i t tlement or of s taffing levels 
was impl ied . 

The NRC s taff has had cons i derab le experience w i th reactors 
that have not had a s ignificant acc i dent before the end of 
the i r  useful l ives . Examp les include Humbol dt Bay , Dres den 
Unit 1 ,  Indian Po int Uni t  1 ,  Peach Bot tom Uni t  1 ,  Path ­
finder , Vallec i tos b o i l ing water reactor , Fermi Unit 1 ,  
LaCros se , Shipp ingport , Elk River , and the Carolina -Virginia 
tube reactor . These reac tors have involved a variety of 
des i gns , operat ing histories , and power levels . 

7 . 3 . 1 . 8  Containment Heat Loading ( 24 - 6 ) 

One cornrnenter inquired about the val id i ty o f  the assumpt ions in 
the draft supplement based on the p o tent i al heat loading and lack of 
vent ilat ion ins ide the containment building : for ins tance , assump ­
tions regarding concentrations , des o rp tion , re suspens ion , and 
releases , including corre lat ions made with current data . 

Respons e : 

Venti l at ion in the reactor bui lding is currently required 
because of the presence o f  workers in the reactor bui lding . 
Dur ing decontam inat ion and defue l ing tasks , workers tend to 
s t ir up contamination . I n  the absence of workers , the 
amount of airborne contaminat ion woul d  be reduced .  

The po tential heat loading of the build ing was not cons i d ­
e r e d  as a fac tor in determining source - te rm information . 
The large size of the containment bui l d ing and the fact that 
much o f  i t  is underground reduces the amount o f  heat bui l dup 
incurred dur ing the summer months . The temperature in a 
s im i l ar sealed , unused c ontainment building in the eastern 
hal f  o f  the S tate of Washington , Washington Nuclear Plant 
Unit 1 (WNP - 1 ) , reached a maximum of 9 2 o F  and 9 0 ° F  dur ing 
the summers of 1 9 8 7  and 1988 , respectively . The maximum 
outdoor temperatures dur ing the summers of 1987 and 1 9 8 8  
were 107 ° F  and 105 ° F ,  respective ly . 

7 . 3 . 1 . 9  Ab i l i ty to Detect a Cr i t ical i ty Event ( 1 - 6 ) 

A cornrnenter asked how the l icensee w i l l  know between entr ies 
whe ther a critical i ty event has occurred and how worke rs would know 
during entr ies whe ther a c r i t ical i ty event was occurring . 

\ 
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Response : 

Before PDMS begins , workers will take steps to ensure that a 
criticality event is  not credible ( see Section 7 . 2 . 15 ) . 
Most  o f  the fuel debris remaining in the TMI - 2  facil ity 
following the current defuel ing effort would be sealed in 
pip ing or enclosed in components . Measurements will be made 
by the l icensee and verified by the NRC staff to ensure that 
the amount of fuel debris in a given area will not be large 
enough to cause a critical i ty event . The l icensee does not 
plan to maintain monitoring activities during PDMS that 
would spec ifically identi fy a critical ity event in the 
containment building . Workers , however ,  would be able to 
detect a critical i ty event us ing the radiation survey meters 
that they would normally carry when in the reactor building . 

7 . 3 . 1 . 10 Dry Storage o f  the Plenum ( 2 - 4 )  

One commenter asked what advantages there were · to storing the 
plenum dry . 

Response : 

The main , advantage to s toring the plenum dry in the fuel 
trans fer canal and us ing shielding to reduce the radiation 
dose to the surrounding areas is that the absence of water 
will reduce the potential for accidents involving the move ­
ment of .water from the fuel transfer canal , which could 
poss ibly result in movement of contamination . Sec -
tion 3 . 1 . 1 . 1  o f  the final supplement contains a discuss ion 
of preparat ions for PDMS and the location of the reactor 
vessel  internals : 

7 . 3 . 1 . 11 Ventilation o f  the Reactor Building ( 2 - 4 ,  3 - 16 )  

One commenter asked whether "venti lating" the reactor building 
before each entry was the same as purging it . . 

Response :  

Yes . 

7 . 3 . 1 . 12 Determination of the Number of Entries During PDMS 
( 1 - 5 )  

\ 

One commenter asked how the number of entries would be determined 
during PDMS . 
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Response : 

The schedule of entr ies dur ing PDMS i s  discussed in Sec­
t ion 3 . 2 . 1 . 3  of Draft Supplement 3 and Section 3 . 1 . 1 . 3  of 
F inal Supplement 3 .  The l icensee indicated in " Technical 
Plan ,  TMI - 2  Cleanup Program P o s t - Defue l ing Monitored S tor ­
age " (GPU 1987b )  that entries to the reactor building and 
AFHB would be made for purposes of vi sual inspect i on , radia ­
t i on survey , and recording of plant conditions . Table 2 . 3  
o f  that document (printed as Table 3 . 3  in Final Supple -
ment 3 )  l i s ts the anti c ipated schedule for ini tial PDMS 
moni toring and inspec t i ons . The number of entries w i l l  be 
greatest early in PDMS . The licens ee ' s  plan calls for 
monthly entries init i ally ( 1 2  t imes per year ) and indicates 
" that the ini t i al frequency w i l l  decrease ( e . g . , quarterly) 
based on an evaluation o f  data accumulated during the 
initial period" ( GPU 1 9 8 7b ) �  

7 . 3 . 1 . 1 3 Monitoring Equipment ( 14 - 3 )  

One c onunenter asked about whe ther monitoring equipment to de tec t 
c r i t i ca l i ty and fire would be present in the fac i l i ty after defue l ing . 
In add i tion , the conunente r recommended tha t  air monitors be in p lace 
to check the air dur ing pass ive venti lation . 

Respons e : 

Monitor ing equipment to detect a c r i t ical i ty event will no t 
be present in the TMI - 2  fac i l i ty after defue l ing . Instead , 
befqre PDMS begins , s teps wi l l  be taken to ensure that a 
c r i t icality event is no t credible ( see response in Sec -
t ion 7 . 2 . 1 5 ) . Mos t  of the fuel debris remaining in the 
TMI - 2  fac i l i ty fol lowing the current de fue l ing e ffort would 
be sealed in p i p ing or e nclosed in c omponents . Measurements 
w i l l  be made by the l icensee and ve r i fied by the NRC and i t s  
contrac tors to ensure that the amount of fuel deb r i s  i n  a 
given area wi ll no t be large enoug� to cause a c r i t ical ity 
event . 

Moni toring equipment to detect a fire would be present , as 
indicated in S e c t i on 3 . 1 . 1 . 1  of the final supplement . The 
h i gh - effic iency part iculate air ( HEPA ) filter in the pass ive 
breather vent i lation sys tem would per iodically be assayed as 
d i s cus sed in S e c t i on 3 . 1 . 1 . 3  of the final supplement . 

7 . 3 . 1 . 14 Moni tor ing Airborne Effluents ( 1 - 6 )  

One commenter asked what means would be used t o  determine the 
amount of radioac t ivity in the reactor before thi s  radioac t ivity would 
be purged to the environment . 
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Respons e : 

The radiation mon i tors located in the purge exhaus t and vent . 
s tack would be used to ensure that the amount of radioac tiv­
i ty in the effluent was w i thin the accep table l imits given 
in the technical spec ifications . I f  the amount of radio ­
act ivity in the e ffluent was above the technical spec ifi ­
cation l imits , the purge exhaus t could be terminated or 
returned to the reactor bui ld ing . 

7 .  3 . 1 .  1 5  Inl e akage Dur ing PDMS ( 1 - 5 )  

One cornrnenter asked why the amount of water expected to leak into 
the faci l i ty dur ing PDMS ( 5000 gallons ) was so much less than the 
inleakage . during the pas t 9 year s . 

Response : 

The expected annual inle akage of 5000 gallons is much less 
than the amount of water tha t  flowed into the reactor build­
ing basement over the last 9 years , . . inc luding ·the · appr6xi- · 
mately 264 , 000 gal lons ( 10 , 000 l iters ) that flowed in during 
the 2 years fo l lowing the acc i dent . The s ource s for the 
water in the reactor bui lding basement included the primary 
coolant , water from the reactor bui lding spray sys tem , water 
use d  for decontaminat ion , and r iver water inleakage from the 
bui lding air coolers . 

According to the environmental evaluat ion conduc ted by the 
l icensee (Letter from F .  R .  S tanderfe r  to the NRC , March 1 1 , ' 
19 8 7 . · Subj ect : Envi ronmental Evaluation for TMI - 2  Pos t ­
De fuel ing Monitored S torage , 4410 � 8 7 - L- 00 2 5} , inleakage of 
groundwater and precipitation are antic ipated to be the 
maj or s ource s  of l i quids dur ing PDMS . The licens ee e s t i ­
mated , o n  the bas is o f  exper i ence t q  date and the ant ic i ­
pated lower frequency of maintenance dur ing PDMS , an annual 
inleakage o f  5000 gal lons ( 1900 liters ) . Wate r  inleakage 
currently occurs in the fol lowing areas of the p lant and is 
collected as indicated ( Letter from F .  R .  S tanderfer to the 
NRC , June 2 3 , 1 98 7 . Subj ec t :  Pos t - De fue l ing Monitored 
Sto rage .Environmental Evaluation , 4410 - 8 7 - L- 009 3 ) : 

( 1 )  fire service penetration , east wal l o f  the turbine 
bui lding at the 300 - fo o t  elevation - Drainage is to the 
turbine bui lding sump , water treatment sump , or the 
condensate regene ration pol isher sump . 
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( 2 )  buillding j o int , b e tween the service building and air 
intake tunne l - Thi s  area does no t have sump drainage . 
I t  is pumped periodically , as necessary , to remove 
inleakage . 

( 3 )  construc t ion j o int , basement of the auxil iary build­
ing - Drai

,
nage i s  to the aux i l iary bui ld ing sump . 

( L� )  e lectrical p enetrat ion , s outhwes t  corner of the contro l 
bui lding area at the 2 8 1 - foot elevation - Drainage is 
to the control building area sump . 

No inleakage is expected into the reactor bui lding . 

7 . 3 . 1 . 1 6 Clas s i fication of Cleanup Water ( 3 - 12 )  

One commenter asked whe ther the water that was used for the 
c leanup process would be cons idered acc i dent- generated water i f  
c leanup was delayed . 

Response : 

The definition of acc i dent - generated water is presented in 
the nomenclature l is t  as fo llows : 

On February 2 7 , 1980 , an agreement executed among the C i ty 
o f  Lancas ter , Pennsylvania , the Metropol i tan Edis on Company 
and the NRC defined " acc ident - generated water" as follows : 

• Water that existed i n  the TMI - 2  auxiliary , fue l 
handl ing , and containment buildings inc luding the 
primary sys tem as o f  Oc tob e r  16 , 19 7 9 ,  wi th the 
exception of water which , as a result of decon­
tamination operat ions , becomes commingled with 
nonacc ident - generated water such that the 
comm ingled water has a tr i tium content of 
0 . 02 5  �Gi/mL o r  less before process ing . 

• Water that has a total act ivity o f  greater than 
1 �G ijmL pr ior to process ing except where such 
water i s  ori ginal ly nonacc i dent water and becomes 
contaminated by use in c leanup . 

• Water that contains greater than 0 . 0 2 5  �Ci/mL of 
t r i t ium bef�re process ing . 

The water gene rated during final c leanup would no t mee t the 
first two definit ions of ac c i dent - generated wate r .  I t  could 
mee t the third defini t ion only if the quant i ty of trit ium in 
the water was greater than 0 . 0 2 5  �C i/mL . Thi s  trans lates to 
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9 5  curies o f  tritium in the entire 1 million gallons 
( 3 . 8  mill ion liters ) used during the 4 years of cleanup . A 
conservative estimate that 1 . 9  curies of tritium will be 
left in the facil ity at the start of s torage is given in 
Section 2 . 2 . 2 . 2  of the final supplement . Assuming a 2 3 - year 
s torage period , slightly over 0 . 5  curie of tritium will be 
present , given no reduction in the source term other than 
radioactive decay . However , some o f  ,the tritium is  expected 
to exchange with water in the air '  during the storage period , 
and thus would be released to the atmosphere . The rema�n�ng 
tritium would have been absorbed into the concrete walls and 
floors . Therefore , it  is  highly unlikely that the water 
used during final cleanup following a storage period would 
mee t  the definition of accident - generated water . 

7 . 3 . 1 . 17 Liquid Releases Following PDMS ( 2 -4 , 3 - 17 )  

One commenter asked , "How will the liquid releases to the 
Susquehanna River following PDMS. differ in compos ition to the · 
2 . 3  mill ion gallons of radioactive water currently stored - at TMI ? "  

Response : 

The liquid releases to the Susquehanna River fol lowing PDMS 
would be recycled through ion- exchange columns as necessary 
to ensure that the release rates to the Susquehanna River 
are below technical spec ification l imits . The l iquid 
releases would be s imilar in -compos ition to the acc ident ­
generated water after process ing through ion- exchange 
systems , except that the l iquid releases following PDMS 
would contain only trace amounts of tr itium . Furthermore , 
some o f  the isotopes with shorter hal f - l ives would have 
decayed to negl igible levels . 

7 . 3 . 1 . 18 Emergency Workers ( 1 - 6 )  
I , 

One commenter asked , in the event o f  an inc ident at Unit 2 ,  how 
many workers would be available to deal with an emergency , and whether 
it would be poss ible or l ikely that workers, from Unit 1 would be drawn 
to Unit 2 to help deal with an emergency . 

Response : 

As reported in Section 3 . 2 . 5  of Draft Supplement 3 and Sec ­
tion 3 . 1 . 5  of Final Supplement 3 ,  the level of direct 
employment for the PDMS program would be about 100 to 
125 workers during the trans ition year following the comple­
tion of current defuel ing activities and about 70 to 75  per ­
sons��hereafter until the end of the s torage period . These 
workers would be available to deal with an emergency , 
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although the number ons ite at any one time might vary . Cur ­
rently , fire , security , and medical emergency personnel are 
shared with Unit 1 .  

7 . 3 . 2  Immediate Cleanup 

7 . 3 . 2 . 1  Reactor Coolant Sys tem Measurements ( 1 - 5 )  

Referring to a statement made in Section 3 . 3 . 1 . 1  o f  Draft Sup ­
plement 3 that " the se lection of methods and processes for additional 
reactor coolant system decontamination is expected to depend on the 
technology available , the results of measurements being made at the 
present time , and the future dispos ition of the facility , "  a commenter 
asked for a further explanation of the measurements being undertaken , 
what is be ing measured ,  and in what manner the results would affect 
dec isions about reactor coolant system decontamination and �he future 
of the fac ility .  

Response : 

The statement quoted above refers to the measurement of 
radioactive material located in the reactor coolant system . 
The amount of radioactive material , including the amount of 
fuel debris , is  be ing measured in all access ible locations 
of the reactor coolant -system . The methods that will be 
used during the decontamination of the reactor coolant 
system will depend , in part , on the amount of radioactive 
material present in the reactor coolant sys tem and its 
precise location in the system . For ins tance , those areas 
with l ittle or no contaminat ion will  require very minor 
amounts of decontamination , while decontamination efforts in 
areas that contain large amounts of radioactive material 
will be more extens ive . 

The draft supplement indicated that the selection · o f  methods 
and processes for additional reactor coolant system decon­
tamination is expected to depend on the future dispos ition 
of the facility and on measurements be ing made at tpe pre - · 
sent and in the future . The NRC staff did not intend to 
imply that the results of the measurements would affect 
decis ions on the future of the facil ity . 

7 . 3 . 2 . 2  Radiation Levels  Result ing from Aggre ss ive 
Decontamination ( 2 - 4 )  

One commenter asked i f  the NRC could quantify the radiation 
levels produced by " aggress ive decontamination efforts " ( Sec ­
tion 3 . 2 . 2 . 1 , page 3 . 16 ,  of Draft Supplement 3 ) . 
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Response :  

The purpose of decontamination operations ( including 
potential aggress ive decontamination operations such as 
those that would probably occur in the basement during the 
decontamination or removal of the concrete -block s tairwell/ 
elevator s tructure ) is to reduce the radiation dose rate in 
the TMI - 2  facility .  The magnitude o f  this reduction depends · 
on the procedures and methods used for decontaminatiori ' and , 
therefore , cannot be quantified at this time . 

The s tatement as used in Draft Supplement 3 refers to the · 
increased release of radioactive material that may occur 
during certain c leanup activities as a result of aggres s ive 
decontamination efforts . Although the total amount of 
radioactive material in the fac i l i ty will  be reduced by 
decontamination operations , there is a pos s ib i l i ty that 
aggress ive decontamination operations would result in a 
temporary increase in the airborne concentration of radio ­
active material in the building atmosphere and , thus , an 
increase in the amount released from the facility .  It  is 
difficult to quantify the airborne concentration that wilt 
result following these operations . The NRC s taff conserva­
tively assumed that the airborne effluents released -from the · 
facility during an entire 1 - year period following PDMS would 
be based on a release rate two orders of magnitude 
( 100 time s )  larger than the average annual release rates for 
particulates during the period of January 1 ,  1987  to Sep ­
tember 30 , 1988  ( adj us ted  for radioactive decay) . 

7 . 3 . 2 . 3  Length of Cleanup Period ( 26 - 22 )  

One commenter asked if  it  would b e  poss ible to continue with 
c leanup for periods longer or shorter than 4 years . 

Response : 1 

The poss ibil ity of performing cleanup in a period of 3 to 
4 years is addressed in Section 3 . 3  of both Draft and Final 
Supplement 3 .  The impacts of  a longer c leanup period are 
discussed in Section 3 . 1 . 1  of the draft supplement and . 
evaluated as a 7 to 10 year cleanup period in Section 3 . 4  of 
the final supplement . A cleanup period of less  than 3 years 
was not evaluated ;  the s taff did not cons ider this to be a 
viable optipn because of the amount of work necessary to 
complete cleanup to the endpoint assumed in the PEIS ( see 
Section 2 . 1  of the final supplement) .  
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7 . 3 . 2 . 4 Accident Analys is ( 24 - 6 )  

The commenter stated that the acc ident analys is presented in 
Section 3 . 3 . 2 . 2  of the draft supplement is cursory and 
abbreviated . The commenter po inted out that fire is  the 
s ingle source of energy for the TMI - 2  plant and that to 
assess the assoc iated hazards , informat ion such as the 
combus tible loading , ignition sources , des ign of fire 
suppress ion sys tems , the standards and specifications to 
which they are des igned , system operations , and monitoring 
and surve illance systems should be used to de fine a " des ign 
bas is fire , "  and then the analysis should be completed . 

Response : 

The fire protection program evaluation(a) provides information on 
combus tible loadings , ignition sources ,  and fire suppres s ion 
sys tems . Environmental releases from a pos tulated fire are also 
presente d .  In addition , the l icensee ' s  safety analys is report on 
PDMS (GPU 1988 )  evaluates offs ite dose resul ting from a fire in 
the reactor building during PDMS . 

The acc ident analysis presented in Section 3 . 3 . 2 . 2  of Draft 
Supplement 3 and in Section 3 . 0  of Final Supplement 3 was 
performed to bound the potential environmental impacts . 
During activities such as immediate c leanup ( or cleanup 
fol lowing PDMS or preparations for immediate decommissioning 
or preparations for decommiss ioning after PDMS) , many 
factors such as the combustible loading and the ignition 
sources will vary as the activity progresses . Thus , in 
order to determine the' impact of a fire during this  period 
of time , a set of conservative assumptions was made . These 
assumptions are explained in Sections 3 . 1 . 2 . 3 ,  3 . 2 . 2 . 3 ,  
3 . 3 . 2 . 3 ,  3 . 4 . 2 . 3 ,  and 3 . 5 . 2 . 3  of this final supplement . 

7 . 3 . 3  Comparisons and Comments Pertaining to Both Alternatives 

7 . 3 . 3 . 1  Comparison of Alternatives - Endpoint ( 3 - 2 ,  10 - 6 ,  10- 7 ,  
10 - 18 , 18 - 4 ,  24 - 5 ) 

Several commenters ques tioned the val idity of comparing the 
impacts of PDMS and immediate cleanup for the time span from the end 
cf the current de fueling effort to the completion of cleanup . Some of 
the commenters fe lt that the comparison should be made us ing a common 
time frame and recommended that the comparison include a 20-year 

(a)  Letter from F .  R .  Standerfer to the NRC , November 17 , 1987 . 
Subj ect : TMI - 2  Fire Protection Program Evaluation 
(4410 - 8 7 - L- 0146/0224P) . 
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storage period following the 4 - year immediate cleanup period , so that 
both alternatives would be evaluated for a 24 -year period . 

Response : 

Section 3 . 0  of Final Supplement 3 indicates that the alter ­
natives were evaluated from completion of the current 
defuel ing effort to an endpo int , which would be either 
decommiss ioning the facil ity or initiating refurbishment . 
Although it is assumed that following completion of 
immediate c leanup or immediate c leanup/reduced effort , the 
fac ility would either be decommiss ioned or refurbished , .the 
staff also real izes that the l icensee may hold the fac il ity 
in storage until Unit 1 is decommiss ioned . In response to 
this comment , the staff additionally evaluated a period of 
storage from the completion of immediate cleanup or 
immediate cleanup/reduced effort until the time that Unit 1 
is decommiss ioned ( assumed to be 2014 , that is , 40 years 
from the issuance of the Unit - 1 operating l icense ) .  The 
impacts assoc iated with this storage period are found in 
Sections 3 . 3  and 3 . 4  of this final supplement . The NRC 
s taff does not cons ider an analys is of a longer storage 
period to be beneficial . However ,  the impact of a longer 
s torage period can be extrapolated from the information 
presented in Sections 3 . 3  and 3 . 4  of the final supplement . 

7 . 3 . 3 . 2  Estimate of Dose from Fuel Remaining After Defuel ing 
( 24 - 5 )  

One commenter indicated that leaving less than 1 percent o f  the 
fuel in the plant will not affect offs ite doses appreciably . The 
commenter indicated the 'bas is for this s tatement was actual release 
data comp iled by GPU for the years 1983 to , l986 , indicating that the 
offs ite dose rates from liquid and gaseous releases as well  as air ­
borne particulates and iodines have remained fairly s teady , indepen­
dent of the amount of fuel in the plant . According to the commenter , 
the mechanism o f  release appears to be adsorption and resuspens ion 
from the basement wal ls where the contaminants have been absorbed . 

Response : 

The NRC s taff concurs that dose rates estimated for the time 
period follo�ing defuel{ng would be quite �mall and the 
amount of fue l debris in the plant does not correlate with 
offs ite doses . Activities related to the cleanup ins ide the 
reactor building may contribute s ignificantly to the resus ­
pens ion of contaminat ion resulting in release rates 
ind,ependent of the amount of fuel . 

The quarterly reports on gaseous effluents from the TMI - 2  
facility , however ,  do indicate that a small amount of alpha 
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radioactivity is being released ( see Table 3 . 5  of F inal 
Supplement 3 ) . The maj or isotopes  present in the c oncrete 
walls in the basement are ces ium- 137 and strontium - 90 , 
howeve r ,  ne ither of these isotopes have an alpha contribu­
tion . Therefore , it is quite l ikely that the smal l quantity 
of alpha radioactivity is originating from fue l - re lated 
sources and probably from the fuel removal activities . 

7 .  3 .  3 .  3 Frac tion of Activat.ion Products Avai lable for Release 
( 10 - 17 )  

The l icensee felt that the assumption made in Draft Supplement 3 
for the cleanup per iod following PDMS ( Sec tion 3 . 2 . 2 . 1 ,  page 3 . 1 6 )  
that 1 0  percent of the activation products become airborne appears 
overly cons�rvative , s ince this activity is interstitially bound to 
the material it  is contaminating . 

Response : 

The NRC staff acknowledges that the maj or port ion of the 
activation products in the fac il ity is interstitially bound 
to the material they are contaminat ing . However ,  the 
assumption in question maintains that 10 percent of the 
activation products could potentially be suspended .  The 
frac tion assumed to be suspended was much smaller and was 
based on the as sumed release rates for particulates ,  as 
explained in Section 3 . 2 . 2 . 1  of Draft and Final Supple ­
ment 3 .  In addit ion , i t  should be noted that during the 
cleanup period following PDMS , the reActor coolant sys tem 
would be decontaminated and this proces s would result in 
removing a frac tion of the activation products located in 
the reactor coolant system.  

7 . 3 . 3 . 4 Breach - of- Containment Accident ( 24 - 7 )  

A commenter s tated that a second acc ident that requires examina ­
tion is the pos sib i l ity of a crack in the concrete wall and leakage of 
condensates through it . 

· Response : 

An accident involving a breach of the containment was not 
cons idered likely . The reactor containment building was 
des i gned to maintain its integrity dur ing a wide var iety of 
external acc idents , including tornado - generated miss ile� 
such as a 1200 - pound ( 540-kilograms ) utility pole impac ting 
at 200 mph. ( 270  kilometers/h) or an aircraft impact of 
300 , 000 pounds ( 1 36 , 000 kilograms ) travel ing at 200 knots . 
With the �emoval of more than 99 percent of the fuel , the re 
would no longer be a source of energy ins ide the reac tor 
building that could result in a large enough pres sure to 
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breach the containment or release a significant amount of 
radioactive material throug� a crack in containment . . 
Furthermore , the basement of the _ reactor building where the 
maj ority of the remaining contamination is located is · 
enc losed in a welded s teel liner between 0 . 2 5 inch 
( 0 . 6  centimeters ) and 0 . 5  inch ( 1 . 3  centimeters)  thick , 
which would further act to contain the radioactivity in the 
reactor building . 

7 . 3 . 3 . 5  Potential for Releases Resulting from Accidents ( 2 - 4 )  

One commenter asked if  there was any dis�ernible difference in 
the potential for accidental releases during immediate cleanup as 
opposed to PDMS . 

Response : 

The risk of a fire would l ikely be l�ss during PDMS because 
l ittle or no _ activity .would occur in the fac il ity during 

. 

storage and a _  large number of power c ircuits would have been 
deactivated . However ,  the smaller. l ikel ihood of fire d�ring 
PDMS may be somewhat offset by the greater number of years 
that the reactor would be expec ted to be in PDMS in compari ­
son to the immediate cleanup alternatives . 

The risk - of a ruptured HEPA filter during decontamination 
activities and the risk of a spill of decontamination solu­
tion in the reactor building were only cons idered for the ' · 
immediate cleanup period and the period of cleanup following 
PDMS . These acc idents were not consid�red for the PDMS 
period , s ince decontamination activities will be minimal . 

7 . 3 . 4 No -Action Alternative 

7 . 3 . 4 . 1  Evaluation of the No -Ac tion Alternative ( 10 - 1 6 )  

The l icensee stated that the no - action alternative should be 
evaluated on the bas is that all preparat ions for PDMS have been 
comp leted and TMI - 2  has been placed in a safe , stable , and secure 
condition that represents no risk to public health and safety . 

Response : 

The no � action alternativ� h�s been evaluated according ' to I 
the current interpretation of the National Environmental 
Pol icy Act (NEPA) Regulations . In the Federal Register 
( 46 FR 18026 ) ,  March 2 3 , 1981 , the Counci l  on Environmental 
Qual ity (CEQ) published the " Forty Most Asked Qu�s tions 
Concerning CEQ ' s National Environmental Pol icy Act Regu­
lat ions . "  Question number 3 dealt with the no - action 
alternative . The response provided by CEQ was : · 
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There are two dis tinct interpretations of " rio action" 
that must be cons idered , depending on the nature of the 
proposal being evaluated .  The firs t s i tuation might 
involve an acfion . . . where ongoing programs initiated 
under existing legis lation and regulations will con­
tinue , even as new plans are deve loped . In these 
cases , "no action" is "no change" from current manage ­
ment direction or level of management intens ity . .  
The second interpre tation of " no ac tion" . . .  would mean 
the proposed activity would not take place , and the 
resulting environmental effects from taking no action 
would be compared with the effects of permitting the 
proposed activity ?r an alternative activity to go 
forward . 

Us ing the firs t definition , the no - action alternative could 
be seen to be s imilar to the immediate cleanup alternative , 
where the "no action" is "no change " from the prior cleanup 
plan . In this case , " no change " would involve a continu­
ation of the original plan detailed in the PElS . For pur ­
poses of completenes s  the s taff dec ided to evaluate the 
alternative us ing the second definition where the no - action 
alternative would be the one in which the activity would no t 
take place . Since part of the activity associated with PDMS 
is the preparation for PDMS , the no - action alternative would 
appropriately not evaluate the preparation activities . 

7 . 3 . 4 . 2  Di fference Between the No -Action Alternative and PDMS 
( 1 - 6 ,  2 -4 )  

One commenter requested that the " subtle " differences between the 
no - action alternative and the licensee ' s  proposal be explained . The 
commenter further asked what guarantees or laws would preclude the 
l icensee ' s  PDMS proposal from becoming the no - action alternative . A 
second commenter concluded that the only difference between PDMS and 
the no - ac tion alternative was the preparation phase before PDMS . This 
commenter asked when the PDMS plan becomes the no - action alternative 
option . 

Response : 

Section 3 . 1 . 5  of Draft Supplement 3 indicated that the 
no - action alternative would be essentially the same as that 
des cribed by the licensee ' s  proposal except that ne ither 
preparations for PDMS nor subsequent actions to finish the 
cleanup would occur . Final Suppl ement 3 indicates in 
Section 3 . 7 . 2  that for the no - action alternative , following 
the current defuel ing effort , no further efforts would be 
made to complete the decontamination of the facility or to 
prepare the facil ity for storage or decommissioning . In 
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addition , no attempts would be made following defueling ' to 
monitor releases from the facility or to maintain the facility .  

The NRC will  not allow the l icensee to place the facility 
into monitored s torage until the necessary requirements for 
long - term storage are met . The NRC regulations require that 
the l icense holders at nuclear . power facil ities take certain 
s teps to ensure that the facility will ul timately be decom,- . 
missioned and equipment , s tructures , and portions of the 
facility and s ite containing radioactive contaminants are I 
removed or decontaminated to levels  acceptable for unre -
s tricted use of the property . 

The l icensee ' s  pr�posal would not become the no - action 
alternative because preparations would be made for PDMS 
( including deactivat ing systems and seal ing fuel transfer 
tubes and systems containing res idual fuel ) .  

7 . 4  OCCUPATIONAL DOSE 

7 . 4 . 1  Occupational Dose Estimation Method ( 10 - 4 ,  1 8 - 3 ,  24 - 6 )  

Two commenters ( including the l icensee) indicated that the occu­
pational dose estimates given in the draft supplement for both imme ­
diate and delayed cleanup are two to five times too small . Thus , 
according to the commenters the dose savings from implementation of 
PDMS is  greater than indicated in Draft Supplement 3 .  ·. The commenters 
c ited an analysis ( according to one commenter the analys is consisted 
of a t ime - motion s tudy) performed by GPU Nuclear that indicates that 
the dose s avings from PDMS are much greater than originally es timated .  

Response : 

The s tudy cited by the commenters � which is contained in 
Appendix l . A o f  the safety analys is report on PDMS (GPU 
1 9 8 8 ) , was reviewed by the NRC staff . Although a time ­
motion study would provide the best estimates of occupa­
tional dose ,  the GPU study is n'ot a .time -motion study but 
rather an extrapolation of j ob - hours based on · a  cos t ­
estimate s tudy performed for .the period extending to the end 
of Phase I I I . However ,  on reviewing GPU ' s study , the NRC 
s taff de termined that the occupational dose estimates given 
in the draft supplement did not include some tasks that 
would be necessary and estimated occupational dose on the 
bas is of the most expeditious methods of decontamination . 
The staff feels that this approach is conservative and has) 
therefore revised the occupational dose estimates as given 
in Section 3 . 0  and Appendix H of the final supplement . 
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7 . 4 . 2  Occupational Dose Levels ( 2 - 4 )  

II 

in 

One commenter asked what the occupational dose levels were for 
. an undamaged react.or nearing the end of its life , "  as mentioned 

Sect ion 3 . 3 . 3  of the draft supplement . 

Response : 

Section 3 .  3 .  3 of Draft Supplement 3 indicates that the. 
occupa tional radi a t i on dose expected during the cleanup 
process described for the immediate cleanup alternative was 
estimated to be be tween 300 and 3100 person - rem , as shown in 
Table 3 .  2 3 . (This value has been revised for the final 
supplement to 3700 to 9400 person- rem [ Section 3 . 3 . 3 ) .) 
This is the occupa ti ona l  dose that is estimated to be 
required to achieve radiation levels in the TMI - 2  facility 
that are s imilar to the radiation levels in an undamaged 
reactor nearing the end of its l i fe .  The general area 
radiation l eve l s  in an undamaged reactor nearing the end ' of 
its life vary from location to location , as they do in the 
TMI - 2 facility ;  however , they would approach 10 mremjh . The 
maj or difference between TMI - 2  and an undamaged reactor is 
that radiation dose levels in the undamaged reactor would 
not be attributable to large amounts of fuel debris in the 
reactor vessel or large quantities of radioactivi ty in the 
concrete walls of the basement . 

7 . 4 . 3  Occupational Dose Estimates for Immediate Cleanup ( 1 - 6 )  

One commenter asked why the estimated occupational doses are so 
much higher for immediate c leanup . 

Respons e :  

The occupational dose range that was estimated for the 
al ternative of immediate cleanup is higher than the 
occupational dose range that was estimated for delayed 
cleanup for the following reasons : 

( 1 )  The 2 3 - year period o f  PDMS would resul t in the decay of 
the princ ipal radionucl ides to levels approximately 
two - thirds the level that would be pre sent during 
immediate cleanup . 

( 2 )  I t  was assumed that robotics , decontamination , and 
was te treatment technologies would allow further 
reduction in occupational dose levels during cleanup 
fo llowing PDMS . 
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7 . 4 . 4  Mitigation of Occupational Dose ( 1 8 - 3 8 )  

One commenter indicated that it is  possible to mitigate the 
amount of worker exposure by us ing more workers and expos ing them to 
less radiation . 

Response : 

The use of a greater number of workers will  distribute the 
dose , so that each worker receives a somewhat smaller dose . 
However , the total person- rem required to complete a j ob is 
usually greater for a larger group of workers than it is  for 
a smaller group . This is because there would be an extra 
dose obtained by each addi tional worker as they walked to 
and from the area where the work was to begin and during the 
initial part of each task , as the worker became familiar · 
with the equipment and the task . In addition , dose would be 
incurred by the additional support personnel , such as radia­
tion protection technic ians who are responsible for 
monitoring the greater number of workers . 

7 . 5  WASTE MANAGEMENT CONS IDERATIONS 

7 . 5 . 1  Class . A Was te Shipments ( 10 - 1 7 )  

The licensee indicated that most Class A was te does not require 
shipment in a l icensed shipping cask in order to comply wi th NRC and 
U . S .  Department of Transportation (DOT) regulations . Mos t  of this 
Class A was te is  shipped in unshie lded 98 . 5 - cubic - foot or 1014 - cubic ­
foot containers . 

Response : 

The staff recognizes that the l icensee currently ships 
Class A waste in unshie lded containers . However ,  for 
cleanup periods following PDMS , the staff ' s calculations 
show that the waste loadings (when averaged over all the 
waste to be shipped) would require shie lded Type A waste 
casks . 

7 . . 5 . 2  Cask Leases ( 10 - 20 ) 

The licensee stated that in their experience shipping container 
leases for Type B casks typically average $2000 · per day . 

Response : 

The specialized Type B cask that is used to trans fer 
irradiated fuel from the damaged reactor core has lease 
rates of approximately $1 500 per day to $2000 per day . 
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Cos ts would be expected to be higher for a short- term lease 
of 1 or 2 weeks . However ,  according to communications with 
companies that lease waste shipping containers ,  lease rates 
for Type B shipp ing containers used to transport nonfuel 
was te range from approximately $150  per day to $200 per day 
for a shipping campaign of moderate length ( 3  to 4 months ) .  

7 . 5 . 3  Emergency Allocations for Was te Disposal ( 1 - 1 ,  3 - 9 )  

One commenter state d ,  "The NRC tells us that immediate cleanup 
would require additional emergency allocat ions . "  

Response : 

Page 2 . 33 of the draft supplement ( Section 2 . 3 . 5  of the · 
final supplement ) states , " Immediate cleanup without PDMS 
cou ld require additional emergency allocations . "  It  has not 
yet been determined whether or not additional emergency 
allocations would be required for disposal of waste . 

7 . 5 . 4  Waste Disposal Impact ( 1 - 3 ,  1 - 6 ,  3 - 10 )  

One commenter asked how the impact o f  the was te disposal at 
either a regional or other site could be considered outs ide the scope 
of the EIS . The commenter s tated that del aying c leanup _has a maj or 
impact on the final resting place for the waste from TMI , s ince the 
Commonwealth of Pennsylvania is in the process of developing a s ite . 

Response : 

The environmental impact of waste disposal at a commerc ial 
low - level was te disposal site is the subj ect of an environ­
mental evaluation specific to the chosen s ite , which must be 
completed before the s ite can be l icensed . Was te forms 
other than those evaluated during the environmental evalua­
tion for the s ite will not be allowed for burial . The 
environmental evaluation for a regional burial s ite must be 
specific in regard to the environmental characteristics o f  
the s ite and must also address a l l  types of wastes that will  
be  accepted into it , including wastes from hospitals and 
univers ity research laboratories . Wastes fro!ll TMI - 2  will 
not be accepted at a regional s i te until the site is 
licensed . 

7 . 5 . 5  Approved Method for Waste Disposal ( 2 - 4 )  

One commenter asked if  the NRC has an approved method for was te 
disposal , that is , shal low burial versus above - ground monitored 
storage . 
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Response : 

Currently , . the only licensed low- level waste disposal s ites 
are shallow land burial s ites . However , the Low-Level 
Radioactive Waste Policy Amendments Act of 1985 mandates 
that the U . S .  Nuclear Regulatory Commiss ion , in consultation 
with States , identify waste disposal methods other than 
shallow land burial . New disposal s ites will not be 
res tricted to the use of shallow land burial , but all 
disposal methods will be required to meet 10 CFR 61  ( CFR 
1988a) requirements before the s i te s  are l icensed 
( "Licens ing Requirements for Land Disposal of Radioactive 
Was te " ) . There are no commercial high- level wast� burial 
s ites at this time . 

7 . 5 . 6  Waste Regulation Concerns ( 14- 3 )  

One commenter expressed oppos ition t o  the licensee ' s  proposal 
because waste disposal requirements might change in such a way that 
would prevent the removal of accident wastes from TMI - 2 . 

Response : 

The NRC staff does not foresee any changes in the waste 
disposal requirements that would prevent the removal of 
accident wastes from TMI - 2 . 

7 . 5 . 7  NRC Staff Pol icy on ,Waste Removal ( 18 - 43 , 19 - 3 )  

One commenter indicated that the NRC staff policy throughout the 
cleanup has been to remove all radioactive waste from the s ite when 
possible . However ,  this conflicts with the licensee ' s  proposal . 

Response : 

The NRC staff policy is to allow the licensee to remove the 
radioactive was te from the s i te when pos s ible while ensuring 
the protection of the health and safety of the public and 
the workers . . As explained in Final Supplement 3 ,  the health 
and safety of the public would not be significantly affected I 
by the l icensee ' s  proposal . The health and safety of the 
workers , however , would benefit from the s torage period 
because of the reduced amounts of radioactivity following 
decay of the radionuclides during the storage period . 

7 . 5 . 8  Removal of Was te Generated Before PDMS ( 1 - 6 )  

One commenter asked whe ther all the was te generated be tween the 
beginning of cleanup and the beginning of PDMS would be removed from 
the island before Unit 2 is pl_aced in PDMS . 
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Response : 

Much of the waste generated s ince the be'ginning of the 
cleanup process has already been removed from the site . At 
the s tart of PDMS , the remaining was te either would have 
been shipped offsite or would be in the process of be ing 
shipped . 

7 . 5 . 9  Generation o f  Additional Water for Decontamination and 
Subsequent Disposal ( 1 - 1 ,  3 - 9 )  

One commenter asked why more water would be generated during the 
cleanup options when the l icens�e has already accumulated a large 
quantity pf water that could be used for decontamination . 

Response : 

If  the accident - generated water is  available for use at the 
time of the final stage of cleanup , no action would preclude 
its use during decontamination . I f  it is not available , 
however ,  an additional source o f  water would be required . 
The purpose of Supplement 3 is to address the impact of 
pos t - defuel ing cleanup activities without re - address ing the 
impact of disposal of the accident - generated water . Because 
the impact of disposal of the acc ident - generated water was 
addressed in Supplement 2 ,  it was as sumed for Supplement 3 
that an additional source of water would be us ed . 

7 . 6  COMMITMENT OF RESOURCES 

7 . 6 . 1  Financ ial Ab il ity to Complete an Immediate Cleanup ( 3 - 4 , 3 - 7 )  

Two commenters asked i f  funds were available for immediate 
cleanup and if there has been any attempt to analyze the ab il ity of 
the l icensee to afford immediate cleanup . 

Re sponse : 

Attempts to analyze the abil ity of the licensee to afford 
immediate cleanup are not cons idered as part of this supple­
ment ; however ,  the NRC staff is continuing to monitor the 
l icensee ' s  financial health and ab ility to continue the 
cleanup effort and bel ieves the funds . are available to 
afford an immediate cleanup . 
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7 . 6 . 2  Cos t  Estimates - Validity of Bas ing Estimate on 1988  Dollars 
( 2 - 4 , 3 - 17 )  

One commenter asked whether the 9ost of cleanup was determined in 
1988  dollars and indicated that bas ing the cost of cleanup on 1988  
dollars gives imprec ise and inaccurate estimates . 

Response :  

All costs are figured in 1 9 8 8  dollars as indicated and 
discuss ed in Sections 3 . 2 . 6 ,  3 . 3 . 6 ,  and 5 . 1 of Draft 
Supplement 3 and Sections 3 ,  1 .  6 . , 3 .  2 .  6 ,  3 .  3 .  6 ,  3 .  4 .  6 ,  3 .  5 .  6 ,  
and 5 . 1  of Final Supplement 3 .  The cost estimates in the 
PElS are given as . ranges for the. purpose of comparison only . 
These numbers represent the best estimate of cost at the 
time the supplement was prepare d .  

7 . 6 . 3  Cos t  of Rehiring and Re training Workers ( 2 -4 , 3 - 17 )  

One commenter asked i f  the economic cost estimates for PDMS 
included the cost of retraining and rehiring workers who had been gone 
for 20 years . The commenter also wished to know if the NRC cost 
es timates included costs resulting from .corporate insolvency and 
bankruptcy . 

Response : 

The additional cos t for re training workers is addressed in 
Section 3 . 2 . 6  of Draft Supplement 3 ,  and Sections 3 . 1 . 6  and 
3 . 2 . 6  of Final Supplement 3 .  This cost was indirectly fac ­
tored into the cos t estimates for delayed cleanup by assum­
ing that immediate cleanup would require 3 to_4 years and 
cleanup following PDMS would require 4 yea�s for completion . 

In estimating the costs , the NRC did not cons ider insolvency 
or bankruptcy of the licensee .  

7 . 6 . 4  Financ ial Plan ( 3 - 5 ,  3 - 28 , ·18 - 1 9 , 18 - 21 , 1 8 - 42 , 19 - 3 ,  24 - 5 )  

Many commenters indicated that the NRC should hold the utili ty to 
some s9rt of financial respons ibility to ensure that funds are avail ­
able for cleanup following PDMS as· well  as the decommissioning tasks . 
Commenters requested specific details o f  the financ ing plans , includ­
ing an estimate of the expenses of the total task ( including addi ­
tional decontamination) and a rel iable scheme for setting this funding 
as ide . One commenter sugges ted a licens ing amendment that would 
require a s inking fund . Another commenter suggested that a mechanism 
should be available to enable the Commonwealth of Pennsylvania to take 
ownership of these funds . 
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Response : 

Although financ ial resource s in excess of those des ignated 
by the decommis sioning rule ( 5 3 FR 240 1 8 )  and discussed in 
Section 2 . 3 . 5  of the final supplement would not be required 
by the decommiss ioning rule , the l icensee has submitted a 
letter to the NRC ( see Appendix A ,  comment letter number 2 8 )  
that states , " GPU Nuclear understands that the [ Decommis -

' 

sioning ] Rule appl ies to TMI - 2  and would cover all activi ­
ties involved in the decommissioning the plant starting from 
Pos t - Defue ling Monitored Storage ( PDMS ) conditions . "  The 
NRC staff understands this as a commitment by the l icensee 
to provide a plan that outl ines the activities involved in 
decommissioning the plant s tarting from the PDMS conditions , 
as well as to provide a funding plan for these activities 
during decommiss ioning . The funding plan as described in 
Section 2 . 3 . 5  of the final supplement , includes requirements 
(prepayment , external s inking fund or surety method , insur­
ance , or other guarantee method) for ensuring that the funds 
will be available when the fac il ity is decommiss ioned .  The 
surety or insurance mus t  be payable to a trust establ ished 
for decommiss ioning costs ( see Section 2 . 3 . 4 ) . Acceptable 
trustees include an appropriate Federal or State Government 
agency or an entity that has the authority to act as a 
trus tee and whose trus t operations are regulated and 
exa,mined by a Federal or State agency . 

7 . 6 . 5  E�onomic Concerns ( 2 - 1 ,  3 - 14 ,  3 - 21 ,  3 - 22 ,  9 - 1 ,  13 - 2 ,  14- 4 , 
18 - 33 , 18 - 38 , 18 -42 , 18 - 44 ,  19 - 3 ,  20- 2 ,  20 - 6 )  

Many comments were made express ing concern about the economic 
heal.th of the util ity and the avai lability of adequate funding to 
handle the cleanup and decommiss ioning of the plant 29 or 30 years 
from now . The comments included concern regarding rate payer equity 
(Would future rate payers be willing to pay for the cleanup? ) to 
concerns about the util ity ' s  ab ility to afford the cost , expertise , 
and technology for decommiss ioning both Unit 1 and Unit 2 at the same 
time . 

Response :  

The assurance of funding for the decommiss ioning of the 
TMI - 2  facility is required by the decommiss ioning rule 
issued by the NRC on June 27 , 1988 ( 5 3 FR 24018 ) ,  and 
described in Section 2 . 3 . 4  of the final supplement . As 
discussed in Section 7 . 6 . 4 ,  the licensee has submitted a 
letter to the NRC (see  Appendix A ,  comment letter number 2 8 )  
that states that " GPU Nuclear understands that the [ decom­
miss ioning) Rule applies to TMI - 2  and would cover all 
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activities involved in the decommiss ioning the plant starting 
from Pos t - Defuel ing Monitored Storage ( PDMS ) conditions . "  

REGULATORY REQUIREMENTS - REGULATORY ROLE OF THE NRC ( 3 - 17 , 13 - 1 ,  
24 - 4 )  

Several commenters indicated that there do not seem to :be any · 
firm regulatory requirements associated with the licensee ' s  proposal . 
The maj or concern was that the storage period would exceed the spec i ­
fied time period . In addition , concern was expressed that there were 
no regulatory guidelines and that the l icensee would make their own 
rules . 

· 

Response : 

The regulatory aspects associated with the l icensee ' s  pro ­
posal are more appropriately a part of the l icense amendment 
that is requested by the l icensee . This final supplement , 
along with the s afety evaluation review of the l icensee ' s  
safety analys is report on PDMS (GPU 1988 ) , forms the basis 
for the license amendment affecting PDMS . 

In addition , the NRC will have a continuing oris ite presence 
and will require the l icensee to maintain the facility in 
accordance with all NRC regulations . 

7 . 8  EXISTING ENVIRONMENT 

7 . 8 . 1  Flood Plain Concerns ( 1 - 3 ,  1 - 6 , 3 - 11 )  

One commenter asked how the NRC would deal with the fact that 
Unit 2 is in the 100 -year flood plain , and if the regulations would be 
"maneuvered" in some way so that TMI would be exempt from require ­
ments . The commenter also asked how this · would affect the Unit - 2  
l icense before the l icensee  seeks approval for PDMS . 

Response : 

Section 4 . 1 . 3  of Draft and Final Supplement 3 s tates that 
the island on which both the TMI- 1 and TMI - 2  reactors are 
located is not within the 100 -year flood plain . However , it 
is  within the 500-year flood plain ( 0 . 2 -percent chance of 
flooding in any given year) , as determined by the U . S .  Army 
Corps of Engineers ( see Final Supplement 2 ,  pages A . 8 and 
A .  9 ) . 

The regulations will not be altered to exempt TMI from 
requirements . 
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The location of TMI - 2  within the 500 -year flood plain will 
not affect the licensee ' s  ability to seek approval for PDMS 
for two reasons . Firs t , the island has dikes for flood 
protection , and the dikes are periodically inspected and 
maintained by the l icensee . Second , TMI - 2  flood procedures 
require that flood door panels be instal led when the river 
e levation reaches 302 feet ( 9 2  meter s ) . Flood door panels 
are placed on the reactor building , auxiliary building , 
control building , diesel generator building , and turbine 
building . Installation of flood door pane ls effectively 
prevents the entry of river water .  

7 . 8 . 2, Groundwater Concerns ( 1 - 3 ,  3 - 11 )  

One commenter asked if  TMI - 2  would be able t o  satisfy the 
groundwater intrusion criteria . 

Response : 

As indicated in Section 3 . 1 . 1 . 3 of the draft and final 
supplements , quarterly groundwater monitoring would be 
continued during PDMS to detect any out�eakage from plant 
buildings . 

7 . 8 . 3  Supply Well  Water Levels ( 6 - 1 )  

One commenter indicated that i t  was unclear i f  the reported 
higher water levels in the three water - supply wells on the east bank 
of the river are stat ic levels  or pumping levels . The commenter 
s tated that the final supplement should indicate how heavily the wells 
are pumped ., 

Response : 

The NRC staff does not know if the reported water levels in 
the supply wells on the eas t bank of the river are s tatic 
levels  or pumping leve ls or how heavily the wells are 
pumped . The staff understands the concern of the commenter 
to be the possible intrus ion of contamination into the 
water- supply wells  on the east bank of the river as a result 
o f  activities discuss ed in Draft and Final Supplement 3 .  
However ,  no activities were identified that would release 
contamination to the groun�water . Acc idental releases of 
l iquids directly to the Susquehanna River , as discussed in 
Section 3 and summarized in Section 5 of the final supple­
ment , would result in a maximum dose of 0 . 003 mrem ( total 
body)  to the maximally exposed individual who drank water 
from the river . The dose to an individual obtaining 
drinking water from an offs ite well  would be less , on the . 
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bas is of the discuss ion in Section 4 . 1 . 4  of the final supplement 
regarding the mos t  probable path for potential releases to the 
groundwater . 

7 . 8 . 4  Removal o f  Chemicals from Water Released to Drinking Water 
Supply ( 1 - 5 )  

One commenter asked i f  the water used for further cleanup would 
contain chemicals ,  and how these would be removed from the water used 
for c leanup before the water was released to the area drinking water 
supply . ·  

Response : 

Any water released to the Susquehanna River or to any other 
drinking water supply would have to meet the licensee ' s  
technical spec ifications as wel l  as the conditions of the 
National Pollutant Discharge Elimination System (NPDES ) 
permit issued by the Co�onwealth of Pennsylvania , Depart­
ment of Environmental Resources ( PaDER) ; When necessary , 
water that is  used during decontamination and c leanup 
processes is  run throl,lgh an ion- exchange system ( for 
instance , the EPICOR II system) to filter any radioactive 
material and chemicals that may be present . 

7 . 9  ENVIRONMENTAL IMPACT 

7 . 9 . 1  Cancer Fatal ity Estimates ( 21 - 1 ) 

One commenter recommended including cancer fatality estimates for 
the maximally exposed individual in Table 5 . 1  or in the text in 
Section 5 . 0 .  

Response : 
' 

Table 5 . 1  in both Draft and Final Supplement 3 provides the 
radiological environmental impacts ( the 50-year dose commit­
ments ) for the cleanup alternatives . Cancer fatality esti ­
mates are not given in this table . The cancer fatality 
estimates for the maximal ly exposed individual are given in 
Section 5 . 2  of the draft supplement (page 5 . 6 ,  second para ­
graph) and also in Section 5 . 2  o f  the final supplement . 

7 . 9 . 2  Revised Risk Estimates ( 1 - 3 , 3 - 11 )  

One commenter s tated that revis i ons were being made to the 
dos imetry for the survivors of the Japanese atomic bombings and that 
these revis ions , along with increased followup time for epidemiolo ­
gical s tudies , are be ing taken into account by the United Nations 
Scientific Committee on the Effects of Atomic Radiation (UNSCEAR) in 
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producing risk estimates for ioniz ing radiation exposure . Further ,  
this report will be used by the International Commiss ion on Radiolo­
gical Protection ( ICRP) in reviewing its recommendat ions on the system 
of dose l imitations . The commenter po inted out that a prel iminary 
reasses sment of the Hiroshima and Nagasaki survivors has raised the 
fatal cancer risk factor for the exposed population by a factor on the 
order of 2 ,  and that risk estimates could be substantially greater 
depending on the form of the risk model used and the shape of the dose 
response curve when extrapo lating to low doses from observations at 
high doses . 

Response : 

This comment addresses two separate but interrelated issues : 
( 1 )  the effect that the new assessment of the radiat ion dose 
rece ived by the atomic bomb survivors will have on the 
health effects estimates , and ( 2 )  the shape of the dose 
response curve . 

With regard to the first issue , the NRC staff is aware of 
the reassessment of the data on the survivors of the Japan­
ese atomic bomBings . The s taff understands that this infor­
mation may as much as double ( a  factor of approximately 2 )  
the estimate o f  health effects from low l inear - energy ­
transfer radiation . However , the effect on organ- spec ific 
doses is expected to be cons iderably less . Although the 
staff is aware of these developments , recommendations have 
not been final ized by the international committees . Because 
the magnitude of the dose impacts calculated in this final 
supplement is so smal l ,  the staff ' s conclus ions woul'd not be 
altered even if the calculated impacts were doubled.  

Regarding the second issue , the dose response mode l , the 
1980 BEIR I I I  Committee found that the linear - quadratic 
relat ionship was the preferred model for estimating response 
on the bas is of the existing experimental evidence and 
microdos imetric theory . Both the National Counc il on Radia­
tion Protect ion and Measurements (NCRP) and ICRP ho ld the 
same view . 

7 . 10 DECOMMI S S I ONING 

7 . 10 . 1  Appl icab i l ity of Decommis�ioning Rule to TMI - 2  ( 2 6 - 8 )  

One commenter inquired i f  the decommissioning rule was applicable 
to TMI - 2 .  

Response :  

Yes .  
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7 . 10 . 2  Cost of Decommissioning ( 3 - 7 ,  18 - 3 2 ,  20 - 1 ) 

Several commenters requested estimates of the cost of decommis ­
s ioning . One commenter s tated that , although the Public Util i ty 
Commission factors decommissioning into the rate base , there are no 
criteria to determine - dollar amounts and no provis ion for early 
decommiss ioning of reactors . 

Response : 

Cos t estimates for decommiss ioning a nuclear reactor vary 
among reactors and dec ommiss ioning alternatives . However ,  
the decommiss ioning rule pub lished June 27 , 1988 ( 5 3  FR 
24018)  specifies the minimum amounts (January 1986 dol lars ) 
required to demonstrate reasonable assurance of funds for 
the decommiss ioning o f  reactor fac i l i ties that have not 
undergone a serious accident . 

7 . 10 . 3  Impact o f  Additional Contamination in the TMI - 2  Facility 
on the Implementation of the Decommiss ioning Rule ( 24 - 5 )  

One commenter questioned whether the decommiss ioning funding plan 
that must be submitted by July 1990 will incorporate the fact that 
because of its extra contamination the plant would be in worse shape 
than a "normal " plant in a SAFSTOR condition and whether additional 
technical methods and allowances for extra financial resource s  would 
be required for this additional task in the plan . The commenter also 
asked what type of l icense GPU would hold in the meantime and whether 
the l icensee contemplated a period of. further decontamination followed 
by SAFSTOR during the decommissioning period . The commenter requested _ 
a c lear description of the highlights and options involv�d in the 
TMI - 2  decommissioning proces s .  

. 

Response : 

The decommiss ioning rule publ ished on June 27 , 1988  ( 5 3  FR 
24018)  spec ifies the minimum amount of money that must be 
available for decommiss ioning a nuclear power plant that has 
not experienced an acc ident of the magnitude of TMI � 2 . The 
l icensee has submitted a letter to the NRC ( see Appendix A ,  
comment letter number 2 8 )  that s tates that "GPU Nuclear 
understands that the [ Decommiss ioning ] Rule applies to TMI - 2  
and would cover all act ivities involved in the decommiss ion­
ing the p lant starting from Post - Defueling Monitored Storage 
( PDMS ) conditions . "  The NRC s taff understands this as a 
commitment by the l icensee  to provide a plan that outl ines 
the activi ties involved in decommissioning the plant s tart ­
ing from the PDMS conditions , a s  well as to provide a fund­
ing plan that accounts for the funding of these activities 
during decommiss ioning . 
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The TMI - 2  l icensee currently holds an operating l icense . 
They have , however , proposed that the facility l icense be 
changed to a "possession- only" license . .I f  this license is  
granted , it  would be in effect  during the PDMS period and 
through the decommis s ioning period until the completion o f  
decommiss ioning and the granting of the termination of the 
l icense by the Commission . - The termination o f  the license 
will be based on : ( 1 )  the performance of the decommiss ion­
ing in accordance with the approved decommiss ioning plan and 
the order authorizing decommiss ioning and ( 2 )  the final 
radiation survey and associated documentation demons trating 
that the facility and s i te are suitable for release for 
unrestricted use .  

The licensee ' s  spec ific plans for decommiss ioning are not 
yet known . According to the decommissioning rule , these 
plans are due within 2 years following the permanent 
cessation of operations and in no case later than 1 year 
before the expiration of the operating l icense . The 
l icensee has not ye t formally announced permanent cessation 
of operations . Unless an early decision to decommiss ion is 
made , a preliminary decommiss ioning plan would be required 
5 years before the l icense expires on November 4 ,  2009 . 

7 . 10 . 4  Decommis sioning Alternatives - Entombment ( 1 8 -46)  

One commenter asked about the pos s ib ility of entombing the Unit - 2  
fac i l i ty .  The c ommenter indicated that this would likely so lve a 
number of problems including worker exposure , expense of future 
cleanup , and the necessity of having to depend on new technology that 
may not be forthcoming . 

Response : 

Entombing the Unit - 2 facility is one of the decommissioning 
alternatives ( ENTOMB) that would be allowed under certain 
circums tances by the decommiss ioning rule ( 5 3  FR 24018 ) . 
However , the l icensee ' s  decis ion as to which decommiss ioning 
alternative is appropriate to propose to the NRC for TMI - 2  
would be more appropriately made by the l icensee at the time 
they submi t  the ir decommissioning plan .  

7 . 10 . 5  Decommiss ioning - Unres tricted Use (2 - 4 , 26 - 31 )  

One commenter asked about NRC ' s  decommiss ioning plans and spec if­
ically wished to know at what levels " unrestricted" use of TMI would 
be acceptable . A second commenter asked if unres tricted use was the 
goal for cleanup of any fac ility and i f  unrestricted use meant that 
public use of the area would be al lowed . In addi tion , the commenter 
asked if any nuclear plants had been decommissioned to the point of 
unrestricted use .  
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Response : 

The NRC does not have any decommis s ioning plans ; decommis ­
s ioning plans are submitted by the licensee . On June 27 , 
1988 , the NRC issued a final rule on decommiss ioning that 
became effective on July -27 , 1988  ( 5 3 FR 24018 ) .  The final 
rule discusses the issue of unres tricted use . Unrestricted 
use is a term used to describe a s ite that has no radiologi ­
cal hazards so that the license can be terminated and the 
site can be cons idered an unrestricted area . ·An unre ­
stricted area would be accessible for public use . Unre ­
stricted use is the goal of the decommissioning process for 
all nuclear plants . Regulatory Guide 1 . 86 (NRC 1974) con� 
tains specific values for acceptable radiation limits for 
areas of unrestricted use ; The Elk River demonstration 
reactor in Elk River , Minnesota , has been completely dis ­
mantled and the ground leased for unrestricted use . 

7 . 10 . 6  Inclus ion of TMI - 2  Under SAFSTOR Guidel ines ( 18 - 31)  

One commenter asked whether the TMI - 2  fac i l ity would fall under 
the guidel ines of the SAFSTOR decommiss ioning alternative . 

Response : 

Because TMI - 2  has an operating license , it would fall under 
the regulations appl icable to fac i lities with operating 
l icenses and , thus , would be a candidate for the SAFSTOR 
decommissioning alternative . 

7 . 10 . 7  Decommis s ioning and Decontamination Ab ility ( 2 - 2 , 3 - 15 ;  9 - 3 )  

One commenter recommended that GPU , the NRC , the U . S .  Department 
of Energy ( DOE) , and the industry . admit that they do not know how to 
decommiss ion and decontaminate a nuclear power plant . 

Response : 

S ince 1960 , 5 licensed power reactors , 4 demonstration 
reactors , 1 licensed ship reactor , and 52  l icensed research 
reactors have been or are being decommiss ioned by the 
methods discussed- in the Final Generic Environmental Impact 

_ Statement on Decommiss ioning of Nuclear Facilities ( NRC 
1988) . Forty- two research reactors and critical facilities 
have been dismantled . Only one power reactor , the Elk River 
demons tration reactor , has been complete ly dismantled . 
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7 . 10 . 8  Defaulting on Decommiss ioning ( 26 - 9 ) 

One commenter asked what would happen if at some future po int , 
the licensee could not cont inue incurring the cos ts of decommiss ioning 
and thus could not ensure the public health and safety at one of their 
plants . 

Response : 

The Commiss ion has rec,ognized that this possibility may 
occur . The Atomic Energy Act contains provis ions for. the 
Federal Government to assume respons ibility for decommis ­
sioning if pub l ic health and safety are . j eopardized because 
of inactivity on the part of the l icensee . 

7 . 1 1 OTHER COMMENTS AND QUESTIONS 

7 . 11 . 1  Credibility of the March 1 9 7 9  Accident ( 2 - 4 )  

One commenter referred t o  Section 3 . 2 . 2 ; 2  of Draft Supplement 3 
and asked if the Harch 1 9 7 9  acc ident at TMI - 2  could be cons idered 
"credible"  by NRC s tandards . 

Response : 

Yes .  Although cons idered unl ikely , the March 1 9 7 9  accident 
that resulted in the me lting of the uranium fue l was con­
s idered credible and was within the assumptions made for 
des ign-bas is accidents . . The point the staff is making in 
Section 3 . 2 . 2 . 2  of the draft supplement ( Section 3 . 1 . 2 . 2  o f  
the final supplement )  is that after removal of more than 
99  percent of the fuel , the l icensee must demonstrate that 
recritical ity is no t credible . Criticality would be pre ­
cluded by the small amount of fuel debris remaining , its 
dispersed distribution , and the lack of a moderator . 

7 . 11 . 2  Research Development ( 1 7 5 ,  1 - 6 ,  1 8 - 38 , 1 8 -43 , 19 - 3 ,  20 - 6 )  

Several commenters asked i f  the , licensee o r  the NRC plans to 
continue research related to the development of technology for the 
cleanup following PDMS . Other commenters indicated that the NRC and 
the l icensee should deve lop and he lp finance advanced technology for 
the cleanup . One commenter asked if the NRC would obtain a commitment 
from the l icensee to finance such development . 

Response : 

The NRC has no plans for additional research directly 
related to THI - 2 during the proposed PDMS . The NRC in its 
overs ight role in regard to the cleanup has not contributed 
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funds and l ikely will  not contribute funds in the future to 
develop technology for cleanup following PDMS . This task 
would be left to the l icensee . No commitment will be 
obtained by the NRC from the l icensee to finance further 
development of technology . 
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3 . 60 ,  3 . 7 2 ,  3 . 78 ,  3 . 88 ,  3 . 112 - 113 , 7 . 3 ,  7 . 4 ,  7 . 13 , 7 . 14 ,  7 . 23 ,  F . � . 
H . l ,  H . 3 - 6 ,  H . 9 - 10 

Background radiation xl , 4 . 15 ,  5 . 5 ,  6 . 2  

Bar ium 2 . 26 

Basement 2 . 1 - 3 ,  2 . 7 - 10 , 2 . 14 ,  2 . 29 - 31 ,  3 . 5 ,  3 . 12 ,  3 . 16 ,  3 . 17 ,  3 . 19 ,  
3 . 23 , 3 . 26 ,  3 . 38 - 39 , 3 . 42 -43 , 3 . 5 1 - 52 , 3 . 64 ,  3 . 69 ,  3 . 7 2 - 7 3 ,  3 . 85 ,  
3 . 87 - 88 ,  3 . 107 , 3 . 11 2 - 113 , 7 . 2 ,  7 . 8 ,  7 . 10 - 11 , 7 . 19 - 2 1 , 7 . 24 - 25 , 7 . 2 8 ,  
7 . 30 - 31 ,  7 . 35 ,  F . l ,  F . 5 - 10 , H . 4 ,  H . 9  

B io logical Effe c t s  o f  Ioniz ing Radiat ion ( BEIR) xl , 7 . 45 

Cadmium 2 . 2 6 ,  2 . 28 ,  2 . 2 9 

Cancer ( s )  vii , ix , x l ix , 5 . 7 - 11 , 7 . 44-45  

C arbon 2 . 24 ,  2 . 25 ,  2 . 27 ,  2 . 29 ,  F . 5 ,  F . 6 
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Cement 3 . 17 

Cerium 2 . 26 ,  2 . 28 ,  2 . 32 

Cesium 2 . 2 ,  2 . 9 ,  2 . 20 ,  2 . 26 ,  2 . 28 - 31 ,  3 . 16 ,  3 . 22 - 23 , 4 . 12 ,  7 . 10 ,  
7 . 16 ,  7 . 30 ,  F . 5 - 6  

Chlorine 2 . 38 ,  

Chesapeake Bay xlv , 3 . 19 ,  3 . 21 ,  3 . 43 ,  3 . 49 ,  3 . 66 ,  3 . 70 ,  3 . 81 ,  3 . 8 5 ,  
3 . 93 ,  4 . 1 ,  4 . 4 ,  4 . 10 ,  4 . 16 ,  4 . 17 ,  5 . 5 ,  E . l ,  E . 3 ' 

Clean Air Act 2 . 32 

Clean Water Act xxxix , 2 ; 32 

Cleanup iii , v ,  vi , x ,  xxxix , xli , xliv , xlvi , xlix , 1 . 1 - 4 ,  2 . 1 - 3 ,  
2 . 8 ,  2 . 13 ,  2 . 16 ,  2 . 19 - 20 ,  2 . 3 1 - 34 ,  3 . 1 ,  3 . 3 - 6 ,  3 . 13 ,  3 . 18 - 19 ,  3 . 26 ,  
3 . 27 ,  3 . 3 7 - 40 ,  3 . 42 - 43 , 3 . 45 , 3 . 47 - 49 , 3 . 51 - 52 , 3 . 54 ,  3 . 57 --62 , 3 . 64 ,  
3 . 66 - 67 ,  3 . 69 - 70 ,  3 . 7 2 - 79 ,  3 . 81 ,  3 . 83 ,  3 . 85 ,  3 . 8 7 - 88 , 3 . 90 - 92 , 
3 . 103 - 104 , 3 . 109 - 114 , 4 . 1 ,  5 . 1 , 5 . 5 - 7 , 5 . 9 ,  5 . 12 ,  5 . 13 ,  5 . 16 ,  6 . 1 - 2 ,  
7 . 1 - 3 ,  7 . 6 ,  7 . 9 - 16 ,  7 . 18 - 19 ,  7 . 23 ,  7 . 25 - 26 ,  _ 7 ; 28 - 33 , 7 . 3 5 - 41 , 7 . 44 ,  
7 . 47 ,  7 . 49 ,  7 . 50 ,  E . 4 � F . l ,  F . 3 -4 ,  F . 6 - 8 ,  F . l0 - 12 , F . l4 ,  F . l6 - 20 ,  G . 3 ,  
H . l ,  H . 4 ,  H . 9 - 10 

Cobalt xxxix , 2 . 2 ,  2 . 24 - 25 , F . 5 - 6  

Commitment o f  resources 1 . 4 ,  3 . 6 ,  3 . 35 ,  3 . 37 ,  3 . 58 ,  3 . 60 ,  3 . 75 ,  3 . 77 ,  
3 . 90 ,  3 . 92 ,  3 . 10 1 - 102 , 3 . 108 , 3 . 111 , 7 . 1 , 7 ; 3 9  

Concrete xli i ,  xliii , 2 . 1 - 3 ,  2 . 7 - 9 , 2 . 19 ,  2 . 25 ,  2 . 29 - 31 ,  2 . 36 ,  
3 . 16 - 17 ,  3 . 36 ,  3 . 39 -40 , 3 . 42 ,  3 . 59 ,  3 . 62 ,  3 . 64 ,  3 . 7 3 ,  7 . 9 - 11 ,  7 . 19 ,  
7 . 2 6 ,  7 . 28 ,  7 . 30 ,  7 . 31 ,  7 . 35 ,  F . l ,  F . 9  

Containment xxxix , xlvi i i , 2 . 2 ,  2 . 7 ,  2 . 20 ,  2 . 2 8 ,  3 . 5 ,  3 . 8 ,  3 . 10 ,  
3 . 102 

Cos t ( s )  vii , ix , xlv , 1 . 2 ,  2 . 36 ,  2 . 37 ,  3 . 31 ,  3 . 34 - 35 , 3 . 54 - 55 , 
3 . 57 - 58 ,  3 . 73 ,  3 . 75 - 77 , 3 . 88 ,  3 . 90 - 9 1 ,  3 . 100 - 101 , 3 . 108 , 3 . 111 , 3 . 114 , 
7 . 34 ,  7 . 37 ,  7 . 40 -41 , 7 . 46 ,  7 . 49 , F . l ,  F . 7 ,  F . lO ,  F . l9 ,  F . 20 ,  F . 22 ,  G . 2  

Criticality 2 . 34 ,  3 . 102 - 104 ,  3 . 107 - 108 , 3 . 111- 112 , 7 . 14 ,  7 . 15 ,  
7 . 21 - 2 3 , 7 . 49 

D - ring ( s )  2 . 7 ,  2 . 9 - 10 ,  2 . 29 - 31 ,  3 . 5 ,  3 . 17 ,  3 . 38 - 39 ,  3 . 51 ,  3 . 64 ,  3 :7 2 , 
3 . 88 ,  3 . 112 , 7 . 2 ,  H . 4  
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Decommissioning iii , v ,  vi , vii ,  ix ,' x ,  xli ,  xli i ,  xliv, xlvi , xlix , 
1 . 2 - 4 ,  2 . 35 - 37 , 3 . 1 ,  3 . 3 - 4 ,  3 . 6 - 7 , 3 . 13 - 14 ,  3 . 18 - 19 ,  3 . 21 ,  3 . 2 3 - 24 ,  
3 . 26 - 29 , 3 . 32 ,  3 . 34 - 35 , 3 . 37 ,  3 . 47 , 3 . 51 ,  3 . 55 ,  3 . 58 ,  3 . 60 ,  3 . 61 ,  
3 . 64 ,  3 . 6 7 , 3 . 72 ,  3 . 74 - 78 , 3 . 88 ,  3 . 91 - 93 ,  3 . 96 ,  3 . 98 - 100 , 3 . 102 - 109 , 
3 . 112 , 3 . 114 , 5 . 1 ,  5 . 4 ,  5 . 6 ,  5 . 8 - 11 ,  5 . 13 ,  5 . 17 ,  6 . 1 ,  6 . 2 ,  7 . 1 - 3 ,  
7 . 11 - 12 ,  7 . 16 - 20 ,  7 . 29 ,  7 . 30 ,  7 . 33 ,  7 . 40 - 4 2 , 7 . 45 -49 , F . 3 - 4 ,  F . 7 - 8 ,  
F . ll ,  F . l4 ,  F . 22 ,  G . l ,  H , 3 ,  H . 5 - 6 

DECON xli ,  2 . 35 

Decontamination i i i , v ,  vi , vi i ,  xi , x�� . xxxix , xlvii , xlix,  1 . 1 - 4 ,  
2 . 1 ,  2 . 3 ,  2 . 7 ,  2 . 9 - 10 ,  2 . 14 ,  2 . 19 ,  3 . 3 - 4 ,  3 . 8 - 9 , 3 . 12 ,  3 . 19 ,  3 . 21 ,  
3 . 23 ,  3 . 26 ,  3 . 28 - 29 ,  3 . 37 - 3 9 , 3 . 42 , 3 . 45 ,  3 . 48 ,  3 . 51 - 52 , 3 . 60- 6 2 , 
3 . 64 ,  3 . 66 ,  3 . 69 ,  3 . 72 - 7 3 , 3 . 7 6 , 3 . 78 - 79 , 3 . 81 ,  3 . 83 ,  3 . 85 ,  3 . 87 - 88 ,  
3 . 90 - 9 2 , 3 . 96 ,  3 . 101 , 3 . 10 3 - 104 , 3 . 110 , 3 . 112 - 114 , 5 . 1 ,  5 . 4 ,  6 . 1 , 
7 . 1 - 3 ,  7 . 5 ,  7 . 9 - 11 , 7 . 14 ,  7 . 16 ,  7 . 17 ,  7 . 21 ,  7 . 24 ,  7 . 25 ,  7 . 2 7 ,  7 . 2 8 ,  
7 . 32 - 3 5 , 7 . 3 9 , 7 . 40 ,  7 . 44 , 7 . 46 ,  7 . 48 , E . 4 ,  E : 6 , F . l ,  F . 6 - 9 , G . l - 2 ,  
H . l ,  H . 4 - 6 ,  H . 9  

Delayed cleanup vi , xli ,  1 . 3 , 4 ,  3 . 1 ,  3 . 3 - 4 , 3 . 32 ,  3 . 3 7 ,  3 . 40 ,  3 . 43 , 
3 . 45 ,  3 . 47 -49 , 3 . 51 - 5 2 , 3 . 54 - 5 5 , 3 . 58 - 5 9 , 3 . 6 1 ,  3 . 66 ,  3 . 70 ,  3 . 78 - 79 , 
3 . 85 ,  3 . 108 - 114 , 5 . 1 ,  5 . 4 ,  5 . 6 ,  5 . 8 - 1 3 , 5 . 16 - 17 , 6 . 1 , 7 . 10 ,  7 . 34 - 35 , 
7 . 38 ,  7 . 40 , F . l ,  F . 3 ,  F . 6 ,  F . l0 - 11 , F . l4 ,  F . l7 - 19 ,  F . 2 1 - 22 , G . l - 3 ,  
H . l ,  H . 3 - 5 , H . 7 ,  H . 9  

Delayed decommiss ioning vi , v�� . x ,  xli ,  1 . 2 - 4 , 3 . 1 ,  3 . 3 - 4 , 3 . 9 ,  
3 . 1 3 - 14 , 3 . 19 �  3 . 21 ,  3 . 24 ,  3 . 27 - 29 ,  3 . 31 - 32 , 3 . 34 - 37 , 3 . 42 ,  3 . 47 , 
3 . 64 ,  3 . 70 ,  3 . 7 3 , 
3 . 89 �  3 . 9 3 , 3 . 96 , 3 . 9 9 - 100 , 3 . 103 , 3 . 105 - 108 , 5 . 1 ,  5 . 4 - 6 ,  5 . 8 - 13 ,  
5 . 16 ,  5 . 17 ,  6 . 1 - 2 ,  F . l - 2 ,  F . 8 ,  F� l0- 12� F . l4 ,  F . l7 - 19 ,  F . 21 - 22 , G . l - 3 ,  
H . l ,  H . 3 -;4 ,  H . 9 

Department of Environmental Resources ( PaDER) 2 . 38 

Department of Energy ( DOE) xii , xlii , xliii , x1v , 3 . 31 ,  3 . 54 ,  3 . 73 ,  
3 . 88 ,  4 . 19 ,  7 . 48 , F . 7 

Department of Transportation ( DOT) xii , xli i ,  2 . 33 ,  7 . 36 ,  F . l9 

Drinking water supply 7 . 44 

Economic concerns 7 . 41 

Emergency workers 7 . 26 

Employment 3 . 3 1 ,  3 . 34 ,  3 . 54 ,  3 . 57 ,  3 . 7 3 ,  3 . 75 ,  3 . 88 ,  3 . 90 , 3 . 110 , 
5 . 12 - 13 ,  7 . 2 6 , G . l - 4  

Endangered spec ies 4 . 15 ,  5 . 12 - 13 

Engineering des i gn 7 . 5  
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ENTOMB xl ii i , 2 . 35 - 3 6 , 7 . 47 

Environmental Protection Agency ( EPA) xii ,  xli i , 2 . 32 - 3 3 , 4 . 12 ,  4 . 15 , 
4 . 16 

EPICOR II  xli i , 2 . 9 ,  3 . 5 ,  3 . 12 ,  3 . 2 2 - 23 , 3 . 2 8 ,  3 . 45 ,  3 . 49 , 3 . 6 6 ,  
3 . 96 , 3 . 98 ,  7 . 44 

Europium 2 . 26 ,  2 . 2 8 ,  2 . 32 

Exposure pathways E . 5  

Farming 4 . 1 ,  4 . 14 

Fifty-year dose commitment ( s )  ix , xli , 3 . 14 ,  3 . 19 ,  3 . 24 ,  3 . 40 , 3 . 43 , 
3 . 45 , 3 . 48 ,  3 . 62 ,  3 . 6 7 ,  3 . 70 ,  3 . 7 9 ,  3 . 8 1 ,  3 . 83 ,  3 . 85 ,  3 . 93 ,  3 . 96 ,  
3 . 10 9 , 5 . 4 - 5 ,  5 . 9 - 10 ,  5 . 16 ,  7 . 44 , E . l ,  E . 4 ,  F . l8 

Financial plan 7 . 40 

Financial resources 7 . 41 ,  7 . 46 

Fish ( ing ) xl , xlv , 3 . 19 ,  3 . 2 1 ,  3 . 43 , 3 . 49 ,  3 . 66 ,  3 . 70 ,  3 . 81 ,  3 . 8 5 ,  
3 . 93 ,  4 . 10 ,  4 . 14 ,  4 . 16 - 1 7 , E . l - 3 ,  E . 6  

Fiss ion products xli i i ,. 2 . 1 , 2 . 14 ,  2 . 20 ,  2 . 24 - 2 9 , 2 . 3 1 ,  2 . 3 2 ,  3 . 64 

Flood plain 4 . 10 ,  7 . 42 

Fuel v ,  vi , xxx ix , xl i ,  xl i i , xliv , xlvi i ,  1 . 1 ,  1 . 3 - 4 ,  2 . 1 - 2 ,  2 . 9 - 10 ,  
2 . 13 - 14 ,  2 . 16 ,  2 . 1 9 - 20 ,  2 . 24 - 29 , 2 . 3 1 - 34 ,  3 . 1 ,  3 . 3 - 5 ,  3 . 8 - 9 , 3 . 13 ,  
3 . 18 - 19 ,  3 . 2 3 ,  3 . 26 ,  3 . 31 ,  3 . 37 ,  3 . 45 ,  3 . 48 ,  3 . 60 ,  3 . 6 9 , · 3 . 77 - 78 , 
3 . 85 ,  3 . 92 , 3 . 102 - 111 , 4 . 12 ,  5 . 1 ,  6 . 1 ,  7 . 2 - 4 ,  4 . 7 ,  4 . 11 ,  4 . 14 - 15 , 
4 . 20 - 23 , 4 . 2 5 ,  4 . 27 ,  4 . 30 - 3 1 , 4 . 34 - 3 7 , 4 . 49 ,  F . 7 ,  F . lO ,  F . 2 3 

GASPAR E . 4 ,  E . 6  

Genetic risk estimator(s )  5 . 7 ,  5 . 11 

Groundwater 
7 . 43 - 44 

xl i i i , 3 . 12 - 13 ,  3 . 21 ,  3 . 43 , 3 . 66 ,  3 . 96 ,  4 . 12 - 13 ,  7 . 24 ,  
) 

Health and Safety 7 . 49 

Health effects vii ,  1 . 4 ,  5 . 1 ,  5 . 7 ,  7 . 45 

Heat loading 7 . 21 

High Effic iency Particulate Air (HEPA) fil ter ( s )  xl i i i , xlvi i , 2 . 3 ,  
3 . 9 ,  3 . 13 ,  3 . 16 ,  3 . 18 ,  3 . 24 ,  3 . 26 ,  3 . 29 ,  3 . 47 -48 , 3 . 52 ,  3 . 64 ,  3 . 67 ,  
3 . 69 ,  3 . 83 ,  3 . 85 ,  3 . 96 ,  3 . 107 , 3 . 114 , 5 . 1 6 ,  7 . 2 3 ,  7 . 32 ,  F . 8 
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Immediate cleanup vi , xliv, 1 . 3 - 4 ,  2 . 37 ,  3 . 1 ,  3 . 4 ,  3 . 59 - 62 , 3 . 64 ,  
3 . 66 - 67 , 3 . 69 - 70 ,  3 . 72 - 79 , 3 . 8 1 ,  3 . 8 3 ,  3 . 8 5 ,  3 . 87 ,  3 . 108 - 114 , 5 . 1 , 
5 . 4 - 6 ,  5 . 8 - 11 ,  5 . 1 3 ,  5 . 16 - 17 ,  6 . 1 ,  7 . 11 ,  7 . 17 ,  7 . 2 7 ,  7 . 2 9 - 3 0 ,  7 . 32 - 3 5 ,  
7 . 3 7 ,  7 . 3 9 - 40 ,  F . l ,  F . 4 ,  F . 6 ,  F . 8 ,  F . l0 - 1 2 , F . l4 ,  F . l7 - 19 , F . 21 - 22 , 
G . 2 - 3 ,  H . l ,  H . 3 - 4 ,  H . 6 ,  H . 9  

Immediate cleanup/reduced effort vi , xliv , 1 . 3 - 4 ,  3 . 1 ,  3 . 3 - 4 ,  
3 . 7 7 - 79 ,  3 . 81 ,  3 . 8 3 , 3 . 8 5 , 3 . 8 7 - 9 1 ,  3 . 108 - 114 , 5 . 1 ,  5 . 4 ,  5 . 6 ,  5 . 8 - 13 ,  
5 . 16 - 17 , 6 . 1 ,  7 . 30 ,  F . l ,  F . 4 ,  F . 6 ,  F . l0 - 1 2 , F . l4 ,  F . l 7 - 19 , F . 2 1 - 2 2 , 
G . 3 ,  H . 3 - 4 ,  H . 9  

Immediate decommiss ioning vi , v�� .  xliv , 1 . 3 - 4 ,  3 . 3 - 4 , 3 . 92 - 9 3 , 3 . 96 ,  
3 . 9 8 - 102 , 3 . 109- 111 , 5 . 1 ,  5 . 4 - 6 ,  5 . 8 - 13 , 5 . 17 ,  6 . 1 ,  7 . 29 , F . l ,  F . 4 ,  
F . 6 ,  F . 8 ,  F . l0 - 12 , F . l4 ,  F . l7 - 19 , F . 21 - 2 2 , G . 2 - 3 , H � 3 - 4 ,  H . 9  

Incomplete de fuel ing vi , vii , xliv , 1 . 3 - 4 ,  3 . 3 - 4 , 3 . 102 - 111 , 5 . 1 ,  
5 . 4 ,  5 . 6 ,  F . 8 - 13 , F . l7 ,  6 . 1 ,  F . l - 2 ,  F . 6 ,  F . l0 - 11 ,  F . l4 ,  F . l8 - 19 , 
F . 2 1 - 22 , G . l - 2 ,  H . l ,  H . 3 - 4 ,  H . 9  

Inleakage 2 . 7 ,  3 . 12 ,  3 . 2 1 - 2 3 , 3 . 2 8 ,  3 . 6 6 ,  3 . 83 ,  3 . 96 , 7 . 24 - 25 

Internat ional Atomic Energy Agency ( IAEA) 3 . 17 

International Commiss ion on Radiological Protection ( ICRP) 5 . 7 ,  5 . 11 ,  
7 . 45  

Iron 2 . 24 - 2 5  

I solation criteria 7 . 13 

Krypton 2 . 2 5 ,  2 . 8 8 

LADTAP I I  E . l ,  E . 6  

License ( s ) ( d )  xi , xli ,  xlv , xlix , 1 . 2 ,  2 . 3 6 - 37 ,  3 . 1 ,  3 . 6 - 7 ,  3 . 3 1 ,  
3 . 3 6 ,  3 . 54 ,  3 . 61 ,  3 . 7 3 ,  3 . 7 8 ,  3 . 88 - 89 ,  3 . 99 , 3 . 10 3 , 7 . 2 ,  7 . 17 - 18 ,  
7 . 20 ,  7 . 30 ,  7 . 34 ,  7 . 42 , 7 . 46 - 48 

License amendment ( s )  2 . 3 6 - 37 ,  3 . 59 ,  7 . 7 ,  7 . 17 ,  7 . 20 ,  7 . 42 

Low - Level Radioac tive Waste Policy Amendments Act 4 . 19 ,  7 . 38 

Low- leve l waste ( LLW) s ite 2 . 9 ,  2 . 34 ,  2 . 37 - 38 ,  3 . 7 3 ,  3 . 7 6 ,  3 . 88 ,  
3 . 9 1 ,  3 . 101 , 3 . 110 , 4 . 19 ,  5 . 5 ,  5 . 13 ,  7 . 37 - 38 ,  F . 5 - 7 , F . lO 

Manganese 2 . 24 - 2 5 , 7 . 7  

Maximally exposed (offsite ) individual or Maximally exposed member 
of the public vi i ,  ix , xlv 3 . 14 ,  3 . 1 9 ,  3 . 21 ,  3 . 24 ,  3 . 40 , 3 . 43 , 3 . 45 , 
3 . 48 , 3 . 6 2 ,  3 . 64 ,  3 . 66 , 3 . 67 ,  3 . 70 ,  3 . 79 ,  3 . 81 ,  3 . 9 3 ,  3 . 9 6 ,  5 . 1 , 5 . 4 ,  
5 . 9 - 10 ,  5 . 13 - 14 ,  7 . 43 - 44 , E . l - 4 ,  E . 6  
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Maximum permissible concentration xlvi , 2 . 33 

Miscellaneous waste holdup tank 3 . 12 , 3 . 22 ,  3 . 28 , .  3 . 98 

Monitoring 2 . 8 ,  2 . 10 ,  2 . 33 ,  2 . 38 ,  3 . 7 - 1 1 ,  3 . 13 ,  3 . 60 - 6 1 ,  3 . 78 ,  3 . 92 ,  
4 . 13 ,  7 . 19 ,  7 . 22 - 2 3 , 7 . 29 ,  7 . 36 ,  7 . 4 3 , G . l  

National Academy of Sciences (NAS ) xlvi , 5 . 7  

National Counc il on Radiation Protection and 'Measurement (NCRP) xlvi , 
4 . 15 ,  5 . 7 ,  7 . 45 

National Environmental Policy Act (NEPA) iii , vi , xi , xlvi , 1 . 3 ,  3 . 3 ,  
3 . 112 , 3 . 114 , 6 . 2 ,  7 . 5 ,  7 . 32 

National Interim Primary Drinking Water Standards 2 . 33 

National Pollutant Discharge El imination System (NPDES ) xlvi , 2 . 38 ,  
7 . 44 

Natural uranium 4 . 12 

Nickel 2 . 24 - 25 , F . 5 ,  F . 6 

Niob ium 2 . 25 ,  2 . 28 - 29 

No - action al ternative vi , x ,  xlvi , 1 . 3 ,  3 . 3 - 4 ,  3 . 6 ,  3 . 112 , 3 . 114 , 
6 . 1 - 2 ,  7 . 3 2 - 34 

Nuc lear Regulatory Commission (NRC) i i i ,  v ,  vi , vii , ix , x ,  xi , xii , 
xlii , xxxix , xl i ,  xl ii , xliv , xlv , xlvi 1 . 1 - 2 ,  1 . 4 - 5 , 2 . 1 - 2 ,  2 . 7 ,  
2 . 10 ,  2 . 33 - 37 , 3 . 1 ,  3 . 4 - 7 , 3 . 9 ,  3 . 16 ,  3 . 18 ,  3 . 22 ,  3 . 24 ,  3 . 26 - 27 , 
3 . 35 - 38 ,  3 . 59 ,  3 . 76 � 7 7 , 3 . 90 - 9 2 , 3 . 9 8 , 3 . 100 - 103 , 3 . 108 , 3 . 1 1 2 - 114 , 
4 . 6 ,  4 . 19 ,  5 . 1 ,  5 . 4 � 6 ,  5 . 12 ,  5 . 16 ,  7 . 1 - 2 ,  7 . 4 - 5 , 7 . 8 - 10 ,  7 . 15 - 2 5 ,  
7 . 27 - 28 ,  7 . 30 - 3 1 , 7 . 3 6 - 43 , 7 . 45 - 50 ,  E . l ,  E . 3 - 6 ,  G . l - 3 , H . l 

Occupational dose ( s ) vii , ix , xli , 1 . 1 ,  3 . 6 - 7 , 3 . 28 ,  3 . 36 ,  3 . 51 ,  
3 . 7 2 - 73 , 3 . 77 ,  3 . 87 - 88 ,  3 . 92 ,  3 . 98 , 3 . 102 , 3 . 107 , 3 . 110 , 3 . 113 - 114 , 
5 . 4 ,  5 . 8 ,  5 . 11 ,  6 . 2 ,  7 . 1 , 7 . 11 - 12 ,  7 . 16 - 17 ,  7 . 34 ,  7 �36 , H . l ,  H . 3 -4 ,  I 
H . 9  

Occupational and offs ite . radiation exposure x ,  1 . 2 ,  2 . 35 ,  5 . 11 ,  7 . 3 ,  
7 . 16 ,  G . 2  

pH 2 .  38  

Plenum 2 . 10 ,  2 . 13 ,  2 . 16 ,  2 . 24 ,  2 . 27 ,  2 . 30 ,  3 . 8 ,  7 . 12 ,  7 . 22 

Plutonium 2 . 27 ,  2 . 32 ,  4 . 15 ,  F . 5 - 6 , F . lO 

Population distribution 4 . 1 ,  4 . 4 ,  4 . 6 - 8 ,  E . l  
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Pos t- defuel ing moni tored storage ( PDMS ) v ,  vi , xi , xl i i , xl iv , xlvi i ,  
1 . 1 ,  2 . 14 ; 2 . 35 ,  2 . 37 ,  3 . 1 ,  3 . 3 ,  3 . 5 ,  3 . 6 - 9 ,  3 . 12 - 14 ,  3 . 16 - 19 ,  
3 . 2 1 - 24 ,  3 . 2 6 - 29 , 3 . 32 ,  3 . 34 - 38 , 3 . 40 ,  3 . 43 , 3 . 47 - 49 , 3 . 51 - 52 , 
3 . 54 - 55 ,  3 . 57 - 61 , 3 . 64 ,  3 . 6 6 - 67 ,  3 . 6 9 - 70 , 3 . 7 5 ,  3 . 78 ,  3 . 8 3 ,  3 . 8 5 ,  
3 . 90 ,  3 . 92 ,  3 . 9 8 ,  3 . 100 , 3 . 103 - 110 , 3 . 1 1 2 - 113 , 6 . 1 - 2 ,  7 . 2 ,  7 . 13 ,  7 . 15 ,  
7 . 20 ,  7 . 24 ,  7 . 41 -42 , 7 . 46 , E . l ,  F . 7 - 8 , 7 . 11 ,  7 . 14 ,  7 . 17 ,  7 . 19 ,  7 . 2 2 ,  
H . l  

Praseodymium 2 . 2 6 ,  2 . 28 ,  2 . 3 2 

Pressurized water reactor 2 . 28 

Promethium 2 . 2 6 ,  2 . 28 , 2 . 3 2 

Protactinium 2 . 2 7 ,  2 . 32 

Public intervent ion 7 . 2  

Radionuclide inventory( ies ) 3 . 48 ,  3 . 112 , 7 . 6  

Radium 4 . 12 

Radon 2 . 33 ,  4 . 1 2 ,  4 . 15 

RADTRAN I I I  F . lO ,  F . l2 ,  F . l4 - 17 

Reac tor buildini v ,  xlvi i ,  1 . 2 ,  1 . 4 ,  2 . 1 - 4 ,  2 . 7 ,  2 . 9 ,  2 . 1 6 ,  2 . 19 ,  
2 . 24 ,  2 . 28 - 3 1 ,  2 . 34 ,  3 . 4- 5 ,  3 . 7 ,  3 . 9 - 13 ,  3 . 16 - 17 , 3 . 19 ,  3 . 2 3 ,  3 . 26 ,  
3 . 37 ,  3 . 39 ,  3 . 42 - 43 , 3 . 48 , 3 . 51 ,  3 . 52 , 3 . 60 ,  3 . 6 2 ,  3 . 64 ,  3 . 69 ,  3 . 72 - 3 ,  
3 . 78 ,  3 . 8 3 ,  3 . 87 - 88 , 3 . 103 - 104 , 3 . 107 , 3 . 110 , 3 . 112 - 113 , 7 . 2 - 3 , 7 . 7 - 8 ,  
7 . 10 - 11 ,  7 . 14 ,  7 . 20 - 2 5 ,  7 . 29 - 32 ,  7 . 43 , F . l ,  F . 8 ,  H . l ,  H . 3�6 , H . 9 - 10 

Reactor coolant system v ,  vi i ,  xxix , xl , x1vi i ,  1 . 1 ,  1 . 4 ,  2 . 1 - 2 ,  2 . 7 ,  
2 . 10 ,  2 . 13 - 14 ,  2 . 16 ,  2 . 20 ,  2 . 24 ,  2 . 27 ,  2 . 29 . 2 . 3 1 - 32 , 2 . 34 ,  3 . 4 ,  3 . 8 ,  
3 . 19 ,  3 . 2 3 ,  3 . 38 - 40 , 3 . 43 ,  3 . 45 , 3 . 48 , 3 . 5 1 - 52 , 3 . 64 ,  3 . 6 6 ,  3 . 6 9 ,  
3 . 72 - 73 ,  3 . 8 7 - 88 ,  3 . 102 , 3 . 105- 106 , 3 . 110 , 5 . 1 ,  7 . 2 - 5 ,  7 . 1 1 ,  7 . 14 ,  
7 . 20 - 21 ,  7 . 27 ,  7 . 3 1 ,  F . l ,  F . 6 ,  F . 8 - 9 ,  H . 4  

Reactor intervals 2 . 13 ,  2 . 24 

Regional comp�ct ( s )  2 . 38 ,  4 . 19 

Relative risk model 5 . 7  

Res�arch development 7 . 49 

Resource Cons ervat ion and Recovery Ac t (RCRA) x1vi i i , 2 . 3 2 - 33 

Rhodium 2 . 26 
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Richland , Washington xli i i , 2 . 38 ,  3 . 3 1 - 32 , 3 . 3 6 ,  3 . 54 - 55 , 3 . 59 , 3 . 6 1 ,  
3 . 73 ,  3 . 78 ,  3 . 8 8 - 89 , 3 . 99 ,  4 . 17 ,  4 . 19 ,  F . 6 ,  F . ll - 14 ,  F . l7 ,  F . l9 - 20 

Risk estimates 5 . 7 ,  5 . 9 ,  7 . 44�45 

Robot/rqbdtic ( s )  1 . 2 ,  2 . 8 - 9 , 3 . 3 7 - 3 9 ,  3 . 51 ,  3 . 59 ,  3 . 61 ,  3 . 7 3 ,  3 . 78 ,  
3 . 8 7 ,  
3 . 91 ,  3 . 109 , 7 . 11 ,  7 . 16 - 19 , 7 . 35 ,  F . 8 � H . l ,  H . 7 - 9  

Routine releases 1 . 4 ,  3 . 14 ,  3 . 21 ,  3 . 40 , 3 . 43 , 3 . 62 ,  3 . 79 ,  5 . 1 ,  5 . 4 ,  
E . 6  

Ruthenium 2 . 26 ,  2 . 2 8 - 2 9 , 2 . 3 1 

Safe Drinking Water Act 2 .  32  . 

Samarium 2 . 26 ,  2 . 28 ,  2 . 29 
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3 . 112 - 1 13 , 7 . 28 ,  F . l  

. . . . 

S trontium 2 . 20 ,  2 . 2 5 ,  2 . 28 - 30 ,  3 . 17 ,  3 . 2 2 - 2 3 , 4 . 12 ,  7 . 16 ,  7 . 30 ,  
F . 5 - 6 , F . 9 - 10 

Submerged demineralizer sys tem ( SDS ) 2 . 9  

Susquehanna River 2 . 33 ,  2 . 3 8 ,  3 . 19 ,  3 . 23 , 3 . 43 , 3 . 45 ,  3 . 49 , 3 . 66 ,  
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APPENDIX A 

COMMENTS ON THE DRAFT SUPPLEMENT TO THE PROGRAMMATIC 
ENVIRONMENTAL IMPACT STATEMENT 

The 'comment letters received in response to the draft supplement 
are listed below according to the sources of the letters as fol lows : 
Federal Government agencies , State Government agenc ies , local govern­
ment agencies , citizen groups and bus ines ses , the l icensee , and indi -· 
vidual citizens . The letters are followed by a listing of the tran­
scripts of pub l ic meetings and an NRC briefing by the TMI - 2  Advisory 
Panel . The numbers in the second column are used in Section 7 . 0  to 
identify the sources of the comments addressed in both the letters and 
the transcripts . The page number where the letter or transcript first 
appears in this appendix is shown in the third column . 

Source 

Federal Energy Regulatory Commiss ion 
J .  Steven Herod , Director , 
Office of Electr ic Power Regulation 

U . S .  Department of Agriculture 
Rodney J . Mays , 
Ass i stant State Conservationist for 
Natural Resources 

U . S .  Department of Agr iculture 
Rodney J .  Mays , 
Assistant State Conservationist for 
Natural Resources 

U . S .  Department of Defense 
Department of the Army 
J ames F .  Johnson , Chief , Planning Division , 
Baltimore District , Corps of Engineers 

U . S .  Department of Energy 
Ernest C .  Baynard ,  I I I , Ass istant Secretary , 
Environment , Safety , and Health 

U . S .  Department of the Interior 
Bruce Blanchard , Director ,  
Environmental Proj ect Review 

U . S .  Department of Labor 
Frank S .  Chalmers , Direc tor , 
Directorate of Pol icy 

U . S .  Environmental Protection Agency 
Richard E .  Sanderson , Director , 
Office of Federal Activities 

A . l 

Letter or 
Transcript No . � 

5 A . l4 

7 A . l5 

15 A .  35 

23 A . 44 

2 5  A . 48 

6 A . l5 

4 A . l4 

21  A . 43 

I 



Source 

Commonwealth of Pennsylvania , 
Department of Health 
George K .  Tokuhata , D irector , 
Divis ion of Epidemiology Research 

Maryland Department of Natural Resources 
Richard I .  McLean , Adminis trator , 
Radioecology. Power Plant Re search Program 

Pennsylvania Intergovernmental Counc il 
Sandra L .  Kline , Spec ial As sistant 
Intergovernmental Review Process 

The City of York , Pennsylvania 
Will iam J .  Al thaus , Mayor 

Concerned Mothers and Women 
Deborah Davenport , Member 

Susquehanna Valley All iance 
Susquehanna Valley Alliance 

Frances Skolnick 
Three Mile Island Alert (TMIA) , Inc . 

Eric Eps te in , Spokesperson 
Three Mile Island Alert (TMIA) , Inc . 

Er ic Epste in , Spokesperson 
Three Mile Island Alert (TMIA) , Inc . 

Vera S tuchinski , Chairperson 
Three Mile Is land Alert (TMIA) , Inc . 
Three Mile Is land Alert (TMIA) , Inc . 

GPU Nuclear Corporation 
F .  R .  Standerfer , Director , TMI - 2  
4410 - 88 - L - 0097 Document ID 0400P 

GPU Nuclear Corporation 
F .  R .  Standerfer , D irector , TMI - 2  
4410 - 88 - L- 0114 Document ID · 0400P 

GPU Nuclear Corporation 
E .  E .  Kintner , Executive Vfc� President 
4410 - 8 8 - L- 0117 Document ID 0402P 

Judy B.  Hamaker 
June E .  Wood 

A . 2 

Letter or 
Transcript No . � 

8 A . l6 

u A' : 3o 

24 A . 45 

17 

14 

l(a) 
19 (a) 

2(a) 

9 

13 

20(a) 
27(a) 

10 

16 

28 

12 
22(b) 

A .. 37 

A�  33  

A . 9  
A . 3 8 

A . l2 

A . l8 

A . 31 

A . 40 
A . 49 

A . l9 

A ; 35 

A .  51 

A . 3 1 
A . 4 3 



Source 

Comments rece ived at the May 26 , 1988 , 
TMI - 2  Advisory Panel Meeting 

Comments rece ived at the July 14 , 1988 , 
TMI - 2  Advisory Panel Meeting 

Comments rece ived at the September 7 ,  1988 , 
TMI - 2  Advisory Panel Meeting 

U . S .  NRC Periodic Briefing by TMI - 2  Advisory 
Pane l ,  October 25 , 1988 

Letter or 
Transcript No . 

3 (c) 

18(c) 

26(c) 

29 (c) 

( a )  Submitted a s  supp lement t o  transcript o f  public meeting . 

� 

A. SS  

A . 84  

A. l 3 5  

A . l 80 

(b) Newspaper c lipping was inserted with letter , but is not shown . 
( c )  Excerpt from transcript o f  meeting . 

A . 3  



The comment letters and the transcripts of public meetings and an 
NRC briefing by the TMI - 2  Advisory Panel are listed a second time 
below . In this list , they are ordered chronologically , according to 
the dates on which the letters were received or on . which the meetings 
were held . · 

Source 

Susquehanna Valley All iance ( SVA) 
Three Mile Island Alert (TMIA) , Inc . 

Eric Epstein , Spokesperson 
Comments received at the May 26 , 1988 , 

TMI - 2  Advisory Panel Meeting 
U .  S .  Department of Labor 

Frank S .  Chalmers , Director 
Directorate of Pol icy 

Federal Energy Regulatory Commiss ion 
J .  S teven Herod , Director , 
Office of Electric Power Regulation 

U . S .  Department of the Interior 
Bruce Blanchard , Director , 
Environmental Proj ect Review 

U . S .  Department of Ag"ficulture 
Rodney J .  Mays , 
Assis tant S tate Conservationis t  for 
Natural Resources 

Commonwealth of Pennsylvania ,  
Department o f  Health 1 
George K .  Tokuhata , Director , 
Divis ion of Epidemiology Research 

Three Mile Island Alert (TMIA) , Inc . 
Eric Epstein , Spokesperson 

GPU Nuclear Corporation 
F .  R .  S tanderfer , Director , TMI - 2  
4410 - 8 8 -L- 0097  Document ID  0400P 

Maryland Department of Natural Resources 
Richard I .  McLean , Adminis trator 
Radioecology , Power Plant Research Program 

Judy B .  Hamaker 
Three Mile Island Alert ( TMIA) , Inc . 

Vera L .  Stuchinski ,  Chairperson 
Concerned Mothers and Women 

Deborah Davenport , Member 
U . S .  Department of Agriculture 

Rod�ey J .  Mays , 
Ass i s tant State Conservationis t 
for Natural Resources 

A . 4  

Letter or 
Transcript No . � 

1 (a) A . 9 
2(8) A . l2 

3(b) A .  55  

4 A . l4 

5 A . l4 

6 A . l5 

7 A . l5 

8 A . l6 

9 A . l8 

10 A . l9 

ll A . 30 

12 A.  31 
13 A . 31 

14 A .  33 

15  A .  35  



Source 

GPU Nuclear Corporation 
F .  R .  Standerfer , Director , TMI - 2  
4410 - 88 - L- 0114 Document I D  0400P 

The City of York , Pennsylvania 
Will iam J .  Althaus , Mayor 

Comments rece ived at the July 14 , 1988 , 
TMI - 2  Advisory Panel Meeting 

Susquehanna Valley Alliance 
Frances Skolnick 

Three Mile I sland Alert (TMIA) , Inc . 
U . S .  Environmental Protection Agency 

Richard E .  Sanderson , Director , 
Office of Federal Activities 

June E .  Wood 
U . S . Department of Defense 

Department of the Army 
James F .  Johnson , Chief , Planning Divis ion , 
Baltimore District Corps of Engineers 

Pennsylvania Intergovernmental Counc i l  
Sandra L .  Kline , Special Ass istant 
Intergovernmental Review Proces s 

U . S .  Department of Energy 
Ernest C .  Baynard I I I , Ass i s tant Secretary , 
Environment , Safety , and Health 

Comments received at the September 7 ,  198 8 , 
TMI - 2  Advisory Panel Meeting 

Three Mile Island Alert (TMIA) , Inc . 
GPU Nuclear Corporation 

E .  E .  Kintner , Executive Vice Pres ident 
4410 - 88 - L - 0117  Document ID 0402P 

U . S .  NRC Periodic Briefing by 
TMI - 2  Advisory Panel , October 2 5 , 1988  

Letter or 
Transcript No . � 

16 A . 35 

17  A . 37 

18 (b) A . 84 

19 (a) A . 38  

20(a) A . 40 
2 1  A . 43 

22 (c) A . 43 
2 3  A . 44 

24 A . 45 

25  A . 48 

26 (b) A . l35  

2 7 (a) A . 49 
28  A .  51  

29 (b) A . l80 

Copies of letters received are arranged in this appendix in the 
order rece ived . The transcripts of the public meetings and the NRC 
briefing by the TMI - 2 Advisory Pane l , also arranged chronologically , 
follow the copies of the letters . 

Numbers written �n the margins of the comment letters refer to 
the section of the supplement where the comment is addressed or 
question i s  answered . The margin note " CN"  means that the comment was 
noted , although it  was not specifically addressed in the text of the 
supplement . 

(a )  Submitted as  supplement to  transcript of  public mee tings . 
(b )  Excerpt from transcript of meeting . 
( c )  Newspaper cl ipping was inserted with letter , but is  not shown . 

A . 5 



The numbers at the bottom of each page of a letter or transcript 
are used in Section 7 . 0  for ease of reference . 

A . 6  



COMMENT LETTERS RECEIVED 





7. �. 1."1 

7. 5".'?. 

7S.� 

No. 1 

s-;;._ ' s � . .:..:!:r.":r :o ::-� c::::�:s · ::..cvtSCR':' ?:l.:;:'"' �ct:c::::?�r::� :�c · s  �rr::::.j 
or ·�?! �l\:' =' l.R ' S  ??:CF0S;.l. :'0 ?!..AC! ·-�t!":' 2 !:: ?�S ?�:·:� ':": CC�' - •• ·:�1 OF 
CU.!;:.:_?. 
I speak :or c."J! Sus� Valley All i.an::e ·.nose ae::ee:sr.ip resides r.osc:y 

in !...a.nca.s�: CJ.Jncy and •.rose ��enc.al ar.d physical he�lt.'l s:.ancs co be 

L"':'p.ac:ed upc:n by any dec!.si.:xa c-.aC.e abo.Jr: Th:ee .'ii!e Zs!at".d. F'ollowir.g is 
a nr.r.ar7 of ccr caments on ct-.e EIS , 5.Jp?le..'2nt IJ. I am suCr.lir:�� a lis: 

oi qt.;.es::.:n.s which I w:uld ask t.:l have anS"...;ered i.., a r:!...-e!y manner so ta ... ..at 

I can :evi.e•• ea-.e arS'...;e�s pr!.or to suCmi:::.:·1g Ca:r:Enr:s to ct-.e :-.'RC. 

lior: on �;...e �.eels of c..,S, �· s ref.lSal to pe:llit c..ije swrage oi t..'-.e Ac:::i.Cer:.t 
Ccr.er.ar::d ·..=acer at !..'nit 2 unr::..1 a rore sui:.able r.l!t.. .. .cci .;;,[ d!.sp;:,sal ·..;as f.xr.d 
!ooi'".e:e�y c.. ... .e rad..i.:lac c"!.vi.:-J •....oJld be re ca.lt'.ed inste.ad oi dispersed into c.t'J! 

er:vir:menr:,::::res c.t'.ei: ::cnsent to pe:::U.r: C:.s pla.cir� oi L'nir: 2 into a storage 

roee ?r�:r .> cr.e car;>lec�n of clean-up so <:hac :x>re sui:ai>le Ol!t.".ods can be 

fc.u:d � fi.:lisn chi! clean-up. i'!:t':S i.s only a fancy r.are co cc;n::eal t:he face 

1:!-.ac � lli.ll afce: all becana a sit.e for cr.e scora.ge of radicac:�ve wast.e. 

trued ?tl'.S clouly resembles cbe ro·acc�n alt.e:nac�ve since cr.e:e are no 
assurances c.• .. ac lklic 2 will aver be c;leaned up. The � speaks of a 20 year 

sw:age pe:�, t\lt provtCes no rar::.Cr-4le !or cr.oosir.g �"".is n...�r. The 
Licensee refuses co cc:m:U.c it.self! Obvia.J.sly delayed clean•up solves 2 

prcoli.r.s for c.'le licensee 

ll c.".ey do nee have co proceed �oi.:h an area of clean-up �ohlt:h '-'lUld p-cecluee 

t.."".e rest.a.rt. of Lhit 2 and 
2) t..�o..ey \oCin ' t  t-.ave to w:Jr:-'/ ab::ut t..•.a.t CIESSY and in:cr.ve..Pli.ent problem of !ooi'-.at 

co do lli.cb cr.e wast.e. � ::ells us cr.at U:trediat.e clean··�p ...,Wd require 

acdicional eme:-0en:y allocacions . (E!S �agel . JJl 

Nee so lo"' ago, . .., heard of � '  s camti.t::l!nc co p-revenc � f:cm becaning a 

sit.e for cr.e scorage of wast.e. 1hU EIS clears t:he •Jay for jusc <:hac. This 
14s::e c:lird yOJ. will be in cue of cr.e way places ,:10c :.....,...diat.ely available for 

m::ru.r:crir.g . 

l..:e are •ila::Y.ed co learn cr.ac ic •Jill cake ac lease 4. acre ye.ar• , and ..no l<nows • 

ic ce>.1ld be rore , co  clean up Unit 2. It se.,. like only yescerday <:hac ""' 

.... re beir.g acc:-.!Sed of holdir.g up clean-up beclUSe .... had asked !or r.eari.�s 
cor�e=i..-.g tr.e disposal of the :a.d��ve acci.:!enr: sene:-ac.ed wacer · 

lohy. ger.e:ace rrore "4t:er lotlen .... r.ave at;::eady acc:-.l!IJlated cr.e major mediun 

for decon=ination1 \ I 
1 - lj 

Ct-.e ci cu: :-.a�c: c-:r.c2r:-.s · ... �:.� !.iaav!:'� L'r.:.: 2 . so c�:;:s::::.z:ed === so 7. 2 ,  4 
rrar.y yel.rs is 'c2....,cd en '.!f'.Ce!'�inci.2s .s.ix:ur: c..lo..e: ��� of :3C!::::ac ::•,!.:y i.., 
tuildir.gs. �i;:es ar:d oC:.e: c::r.;x::r:enr:s . '...ie a:-e L,io=ed :._, C:.e :::s c..�.ar: :..�.e 

n.r.ber ar.d �r:!.=:t oi t.�.e r.ajcr:.:y of raciicr:ucl iCes are esti:ar:ed £:-ern c...�.e 
aco..u,r: presenr: ar: :.�.e r:L-e of r:."·.e acciCer.r:. T.".e aro.:nr: f)rese.nr: ar: c...�.e r:=...ee 

oi c..."".e ac:i:en': is based on a car.;:ur:e:- coCe ,Or�en 2. A c::c:p.1:er ecCe is · 

only as acco.:rac.e as �"".e dar:a. c...�.at a person p.Jts in , so  C".e:e rust be 
a1!:'-�ance :::- er=::rs. Sc:..:C!..es rave been_ t.:r:.cier�n � fcilC"-1 t."".e ?a�:...s o f  

r:he r�:.cru:l�Ces as C:.ey were released f :-:rn  c..� d.:::'�ed core. 'll'.is is an 

o��oi:'.g prOjec: and as one re.acis c..'"'.:'� any resea::::. reports en C:.e ac::.=er:: 
or.e soon is very .aware of c.�.e L:nCer2i::t:.es :..'hie� e:"<is� a.s � r.c. ... M.d :" -..r..c:� 
c..."".e ra.ciicru:l!.Ces �re Cispe:-�ed. 'll'.e :-me :ec:¢ses c..."".is Cevelc;r.e...,t.Q.i 

aspec� of c..� clean-•..!p . 'll'.ey sor:e in ti'".e E::iS, 

"Al.:.�h ;Jreciic:!.:r-.s have been trad.e rega.r::!..-.g :..�.e r::ans;:or: 
ar:d deposi:!.:n of �ter"...als released as vapors and/or aercsols 

dur!..;,g c:re be.a.t·'.lp ,refi.."'led r.xxieling rrec...,_J:>ds are r.or: available 

for accu=ar:ely analysi.ng c...l-..e t=ansport and deposi:icn of tr.e 

fra;;:enc.a:�:n deoris ,or chi! leacr.ing o f soluble ::-.ace:-'..als fran 1:!-.e 

da!:laged core. " (�e 2.22) 

TI-.ey also sc.at.e t.'lac plans co deconc.ami.nat.e chi! reactcr Wile!..--:; fcllcwi.� 
�!:t'S are t.e.�c.acive because cr.e L.:.ce.�see r.as 

Table 

"in:acpler:e infor::-ad.on (al��� cur:-e..,t!.y be:i-'18 obtai..r.ed) 
on the iiii:.1.lr1C and lcx:aC:.on of cont.amir.ad.on" (page J . lQ)u 

2.� ..ni.cn srows an estb'at.e of tr.e c-a.."C!:un <IIInlllC of radio=lides 

lei: and c!".e.i.r lcx:at:!..cn,cr::I:Es as a ca:nplete sut?�Se in liV.t of t.."1ese t"...o 
sc.ace:ner.cs. l..:e -anc co � upon wilac Wot:rac!cn c.'lis uble Cli.ghc be 

7. 1.. 1 

based. f\Jrt!'".er.rcre ;� ·..rant r:o have a ccmplete ac::::unti:'.g of t.."'.e ra.ci:.Cru::l!.Ces 

present i.ri r:a� cor!!- ar: &.a r:ima of tr.e accider.t. Looking at just t"...O of 

t.".e radi.oruclides . c:rttiun (�ohlt:n cr.e NRC failed co <rention WiiS an iJI:por=c 
acc�vaci.cn produc:) anC K..-ypc;on a5,�c is impossible � acc:>.JnC for bo d!  cr 
t."J!se radicnJClides .  · 'n'.e:e were over 8000 curies of c-:i:iun ana over 

9 7 , 000 C".Jrie.s of Krypton in r:.."".e reacr:.::r at acciCer:.t r:�-e .  HsJw Coes :."".e �"RC 
end up lli.ct\ less ci".an one c:-..Jrie of bot.� c:-iciun ar.d K.-yp<:cn-a5? 
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....... 

7.S."' 

11"-.e app:-:\·al of �I to bec:::re a s!� fer c.."le sc.:rage of radicac:ive .as� 
raises ql.:eS�ns aCcut Reg.Jlacory procedures ar.d f\:::. ... .e.::tJre t:r.e ac:::ept.1bi!!.::' 
of t:.'W; ?lan .co t::-.e State of Pernsylvania. If clem··lp ·..ere co c:ntirue 
present:y t:!-.en tl".e <JaSti! ·....:JUld go CO <>Jt of St.it.e si:as. If it is Celayed , 
it •Jil l  largely rer.a.irl withi.� t::-.e Stat.e. Hew does t::-.a St.it.e react co this? 
\Oould t:.".e State si:e be abl� co acccr:r:'CXiat.e this az:o.Jllt of '45te? \Oould i: 
also be e.'Cpe:ted co accCI!I!lC>dat.e t::-.a · ..... c.e if Unit Z were co be decamli.ssicr:ed . 
tlcw C� :;!'.e �li!C dis:niss tl".e 'II'&St'-:n of tl".e i.:lpac: cf c!-.e <J&Ste CiS?QSa1 
by sayt:.g :_k.at it ·..o.:id be t..o...e subject of an analysia elser..t-.ere. n-.e 
disposal of c.. ... .e •..as :e at �� ·u a major issue tO be C.ealc with at t..-..u t�""e 

in keepir.g ·•i:.'l t:.".e req�:ire::ents of t:.".e :laticr.al !:r.tir::rmmtal Policy 
nc: . . Ctvio.:sly , :.� pecpie of E'e:7'.sylvania will be :.:::;:ac:ed upcn r.oc only by, 
t:!-.e ?Css:.cle�t=ans?Qr:.atic:n ac::.eencs �oot'.en tak!.-.g t::-.e waste co a s:.:a , !>.l: also 
by � ... .e possitil!.:y c.l.o.ac c.� site ·.n.l l  be located in scaebody' s backyard i., ?a. 

7, l6.J Hcw wi.!.l t:.".e NRC Jeal �ooi.th tl".e face t:!-.at Unit 2 is .!.n t:.".e 100 year flood 
plai.� 1 'Oill it r.ave co mar.oeuver tt-.e regulat:!.ons i.� 5CI!II way that 1:'!! ·-:tll 

7. fil .'l.. be e.""""Pt frcm tl".air requi:e:rencs ?liUl 1l'J be able co saC:.sfy t:.".a g:C>Jnd 

0 n-.e l'.aalth L;>ac:s sec:icn so neatly resembles all ot:.".er such sec:ic:ns i.� 
Supple:ner.cs co tl".a EIS. I wish co call tl".e attention of tt-.a NRC co scme 

7.� ."2.. revisicns of tl".a dos: .. ::ecey of the survivors of t:.".a Japar.ese ac:z:W: bal:Oir.gs 
..nich ccgetl".er �ooi.t:.'l · cr.a row i.n:reased follow-up tL.., for epiear.iological 
sCJdies ,are beir.g tAken into acctu�t by the IJnit.ed :lations Scientific Can:-.i::ee 
on t:.".e ::!feces of Atanic Radiac:.on (lJNSCz.>.Rl in prociu<:ir.g risk esciraces fer 
icr.izi..•.g radiation exposure. This repcn: Wul be �:Sed by ICRP in :evieoolir.g 
its ree::r.r.end.acicns on t:.".e system of dose limitat.icns. A prel!:ni."lar/ reassess:nE: 
of t:!-.a: Hiroshi...,. and Nagask1 survivors has raised tl".e fatal carrer risk 
for t:...,.. exposed pcp..Llation by a total factor of cr.a order of z. The risit 
esciraces could be substantially greater eependir.g on the foao of risit acciel 
csed a¢ t.. ... .e shape of t..'"le dose :epcr.se C'.Jrve ·.men expc::apolaci..-.g to low c!oses 
frcm observaticns at high doses.  n-.a ccsc illlpor::..nc aspect of this Worrrat'-:n 
to us is tl".ac standards oust continJe to be char.ged· so that tl".a !1lblic is 
prct.ec:ed agai."1St <n>ecessary exposure to radiation. 

One fi...�l pcinc.�o.llich I oust address to y<>J Mayo� :i:>rr:is concerns tl".a pa)'I!Btl: =t tl-.11 SlO ,000 by the Lice.'1See to the Ciry of l.an:ast.er for t:!-.e recr.eval 
and analysis of s;m:ples of wat.er fran tl".a Susqueharr.a river. This was dire<:::ed 
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by c..;....e cC\:.!':. � ·..:ant to make s..::e c.. ... � c  t."'li.i ;:a}'tJ1!!":: ·.oi:! c�nt::..'7..:e a s  l.;r� 
aS �l ccnt=..�s to be radi.cact:!.ve. '.Jace:- -..."ill ccnt:!..":.!e t:O be pcu.red :.-.co 
tr.e Sus�a:r41. River . f'.Jr:. ... .e:::cre, c.. ... .ere is a l!kel::D:Xt tl-41-t or.. ... .e.= soiuti:r:s 
will be added to eal.o.e '-later for ct".e:n:i.cal dec21tani.-:at.!.:::n. 1,.ie '..lc1tlt � kro• 
what steps tl".e cit"/ ·Jill take to Clllllitor t:.ili , so that cur dr"-� "a::er ·Jil l  
be provided sare sore of  prot.ec:icn. 

'n".is conduCes '""f =ncs en tl".e E!S. 
I wish to sul:mi:: a typewrict.en copy of DR K.Z .:i:>rgan ' •  state::ent on �!S 
Supple<:Et�t · i Z ;-tW:h is related to t::-.a dis?O•al of t::-.e ;t;.;. He is CFposed 
. co tl".e disposal of the • ..,ter by evapcrat:.cn and dispersal of tl".e raa:.:ac:::::. ::t 
into cur air. He vie�s it as an unnecessary eX?Jsu-:e � icni:i..-.g rad:..O:ion 
for t::-.e people in this area. He also shews it capable cf i.�fH::ir.g =il 
g:ac.er damage t:.".an tl".a :IRC/Gi'U ·..culd aaoi::.  

Thank Y<>J· 
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7. '2.. 1� 
7. ' Vi  

1 .  D.:e to ·&.a un:er�c:.es o f  radici:IJCli.Ce dispersion and deposic:.=n 

fell� t:.":a accidenc ,upon '-MC infoc-.acicn is Tabla 2.4 based? 

2. By &� c!.."'IO of P!:I'IS, :Jill "" k:xlw &� condition of !:he conc.tim"enc 
and a-.a dac".ase to ic caused by t:."e acC:.de.�c? Hc7J :Jill this infor::-ac:...On be 
made available t.:J tr.e Public! 

J.  lohile llnic 2 is in P� ;.nac resear:::, -.rill cone:.....,.. Yhich relaces co 
a-.a rT!4I: :or ? 
4, Expla.i., c.":a rac:.Cn.ale for delayir� clean-up. Delay ·Jill have r.o e!!ec: 
on cr..e long-lived radic�:�JClides. Is cr.e delay &.en for reasons of 
tec!-or.oicgical acivar.ces? 

5. Hc7J :Jill cr.e n..:>Oer of er.c:-i.es be deceoined during �? 

6. Upon '-MC fi.�dir�s anc/or s::,iies does c. .... NOC base ics asru::pcicn t:."..ac 

c.'le ac::.vicy in c.".e :.:p \" of cr.e wall becares available for rerusper.sicn? 
lohac al lowances are l!lade for t:.'le face tl'.ac cr.e walls lllighc c=i>le crue tO 
·scess fran age and clean�JP ac:ivici.es already unde!"'..-;ken/ 
7 .  lohat is 10% of each activation prcducc! Upcn whac infomacicn or 
scudies do , you D'.ake t:-� as$UI!ption mac 10% of the activacion proci'..:.::cs �i.ll 
renair. in c.":a reaccor buildir� ac &� end of defueli.�! (E!S �e 2 .27 , 2 . 2 . l l  
8. The wa c:er  ..nich will l eak  into che syscem has bee.� dececnined co be 5000 
gallons per year. Explain why this am:.mc is so <IIJCh less c.'lar. cr.e in-
leakao:e for this pasc 9 years . 
9. P�e J . Jl ,Sec:ian J . J . l . l  Explain chose �ts wch are . be i:'.g 

presencly under-...aken? lohac is being <reasured? In whac D'.al'il'�r will tl'.e 
resul cs affec: decisions alx:uc OCS deconcao:ir.aciOn and the fucu....., of t.".e 
facilicy! 
10. l.hat loalld preclude &� use of the PCW to clean the RCS! 
1 1 .  WUl the wacer used for furl:."..e:- dean-•Jp concain che!r.icals! He<� •Jill 

these be Cl!l!CVed frc:m the wacer before tr.e tJaCOr is released CO o.n' dr;.:o.ki!'.g 
wacer supply! 
12. PageJ.J2 , Seccicn J . J . l . 2  !.hen do you axpecc tl'.e radiation doses co be 
low e� co !>!!eic enC:"/ inco c.'le baserenc for car.plece clean-upl If chey 
are presencly ro_ � co per.nic er.c:y ,does this not rule out t:!'..e possibili:;r 
of ii:Iredi.ace clean-up as an alternacive co be cons ieered? 
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lJ.  How can :!".e !..-;;:ace o i  t..lo..e wa.s:e af:e: Ci�?Osal ac ei.:.":e: a :e�:..:r-..al 7. S: "'/ 
or o�":er site be consiCered rutsiCe c..":e sccpe of c..�s E!S? Celayi.:"� clean··..:.? 

has a trajor il>lpact en C:.e fL"!.a.l rest=..a"".. place :or :... ... .e •...ras:e f:a:n ':"l ,s�ce 
c.':e Scace of Pa is presenc�y :.r. c.-.e ?recess of ee•relcpi.-.g a sice. 

14. Page l . l 9 , fooc-.cce a .  lohac are t:'.a precauc�ons co be c.aker. co er.su:-e 7.'2.. 15"' 
t..'ut c:-it:.Cality ·.oiCUld not OC<:".:.r ? 
lS . Bet:"..�een en�r�as,� will t.."':J! L.!.ce."'lSea k:'lctJ t..:...at c:!.::.Cality has r:oc. /,1.  \ .'1 
O:C'J.:ed? 

1 6 .  D.Jrtng er.cr�es ,Ocw will c.'1e wor'o<ers i<l1ow c.'lac c:-:lc�alit:'J is ooc oc<:-c:-:...-� : 7. � . I.'\  
1 7 .  B y  '-"a c  nEar.S :Jill tl'..e U.Cer.see de:e� tl'..e a!I'O.Jr.C o f radicac::.vi;y "7. 3 , I . )�  
in t.. .. .e t'e.3C�r pr: ... .:rr c.o .PJr;"in� C'-.is raQi.oact:vi::' to t..""'.e e.nvi.:=rt':'er.c? 
18. In che event of an in:ident at Unit 2,� r.w1y wori<ers lo.Ollld :,e avai..!a.C:: 

at a.ny one. c!J:e to deal wit..lot t.."".e are:-gen::y-at a. �-e. ·.Y..£.."'1 ct'.e •..;orke:s have bee.:--. 
reduced in tr.e first year a.nd ti"Jm in t..io...e secor.d year and tt'.ere.af:..e:-. 

Is ic ;>ossible or likely cha� '-"'r'o<ers f:-c:m L'nit 1 loO.lld be dra�om co ur.:.: 2 
co hel? deal :Jitl'. an ere=ge.'"Cy! , 
19. Does Gl'\1 tb:lear nl!ed an 2112nc!cEr.c co ics l�ense before P�S is erA<::ad. 

20. Sin:� L'nic 2 is in a-� 100 year flood plai.,,haJ will chis ai!ec: ics 
License pr:.Or co seekir.g approval for P�. 
21. Explain why the estia'.aced occupaC:.Onal doses are so C!LJCh h4t"..er :oi 
iarediace clean-up. 
22. Explain cr.e subcle difference beC'..eer. c.'le oo-acC:.On aleernacive and ::l'.e 
U.censee ' s proposal. \.that gtt.ara.ntees or law-s ·Jill preclude t..":e. U.c:e."'lsee ' s 
P� proposal frc:m becc:min% tl'.a oo-ac:icn al ce:-r.ac:::rel 
2J. Into '-"at areas and tlC'I IDJCh ronl!y will tr..e LiceJ:".see or c.".e :-IRe ;ut ir.co 

research co develop tecr-r.:)logy for clean-up hl lcuir� ?�7 Will t..":e � 

obca.in a carmit::rent ft'CJD d".e LicenSee to r:_ ... .a;:._ such devel6�=UEnt? 

24, \olill all of the •Jas ce generaced sin::e c.'w on"sec of clean-up and c:p co 
theplacarent of the plane in � be rerowd frc:m t:!'..e islond before c.'1e Lr.:.: 
is placed in Ptt1Sl 
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T�II -ALERT " s  COMMENTS !Q !J!! ADVISOR\' PANEL Q!! PDMS 

Hy name is Eric Epscain and I am che s�okesperson f or THI­
A l e r t . I would l i ke to comme n t  on the sta f f  s Proqramma t i c  
Envi ronmen t a l  Impact S tatement on Post-Oe fue l inq Mon i tored 
Storage ac TM I .  · 

In reviewinq the s ta f f · s  comments I was �truck by severa l 
fami l ia r  and d � s turbinq theme s .  

F i r s c ,  chere i s  a heavy r e l iance o n  daca supplied b y  GPU . 
Thi s L ack of independence , coupled with the sca f f · s  prope n s i t y  to 
t e l y  on outdated data , c a s t  a shadow on the veracity of t h i s  
document . 

Second l y ,  the P E l S  re l ie s  hea v i l y  on assumptions and 
conjecture re l a t inq to such i tems as the s ta t e  qf robot ics and 
c l eanup techno loq y ,  radia t ion locat ions , rad i a t ion l eve l s ,  and 
GPU " s  commnmenc and a b i l i cy ( economic hea l eh l  to clean the p l a n e  
o p .  Thus c h e  PEIS i s  c o o  a b s cracc and Cheorecica l ,  and a l lows GPU 
the f l ex i bi l i cy o f  f in i sh ing che c l eanup when and how it sees 
t i c .  This i s  c l e a r l y  a cexcbook l esson o n  how noc c o  reg u l ace . 

Let me remind you tha t GPU has a knack for makinq rosy 
pro jections that have f a i l ed to mater i a l i z e .  For ins tance , we 
W"ere origina l l y  to l'd t ha t ,  • oecontamination o f  the con t. a i nment 
bu i l di ng w i l l  cake unc i !  l ace 1 9 8 2 .  Then we ' l l  need che ba l ance 
of 1 9 8 2  and 1 9 8 3  for f u e l  remova l "  ( Roberc Arno l d , � Evening l!.!.!:!.!•. J u l y  1 4 ,  1 9 8 0 1 .  H i s now 1 98 8  and fue l is n i l l be 1ng 
� recovered• and • removed . •  The o ri g i n a l  pro j ec ted cost of 5 4 00 
mi l l i on ,  i s  approaching $1 b i l l io n ,  rough l y  whac i c  case co bu i l d  
Uni t - 1  and Unl t - 2 .  Yet the same peo p l e  who a re s o  proud o f  t he i r  
pioneerinq · accomp l i shme n t s  a r e  content t o  mo thba l l  the p l ant 
inde f i n i ce l y .  

Actua l l y ,  i f  you look a t  some ; !cent events a t  Un i t - 2  i t  
wou l d  seem u chough Che p l an e  i s  a l ready mochba l l ed:. January 1 9 ,  
1 9 8 8 ,  GPU noc i f ied che NRC " chac che c ra i n i ng qua l i f i c a c i ons o f  a 
senior hea l c h  phy s i c s  cechn ician ( HPT I had l apsed seve r a l  mon chs 
in the pas t : �  Fe mruary 22 and 2 7 ,  1 9 8 8 , f i res occurred in the 
oecontamination Faci l i t y  o f  the reactor bu i l ding , and in both 
ins tances a s s igned f i re ext ingu i shers f a i l ed to ope r a te : and , 
Apr i l  1 ,  1 9 8 8 , NRC inspeccors coured che reaccor bu i l d ing and 
dete rmined that " housekeepinq on a l l  e levations had de t e r iorated 
i n  t h a t  paper towe l s ,  cardboard taqs , p l a s t i c  bags , and other 
t rans lent combu s t i b l e  mate r i a l s  were scatte red i n work a reas a nd 
low usaqe area s " .  ( Source : NRC Inspeccion Reporcs 50- 3 2 0/8 7 - 1 5 ,  
5 0 - 3 2 0 ; 8 8 -0 3 ,  5 0 - 3 2 0 / 8 8 -0 1 ,  5 0 - 3 2 0 / 8 8 -0 5 1 .  

2 - 1  

Throughout the PE!S t he NRC c l e a r l y  accepced C;>u " s 
p r o po s i t i o n  cha c P�s c - ue f u e l inq Mo n i c o r e d  S c orage is somehow 
s e pa r a c e  a rid d i s c : n c : f :om che c l e a nu p .  T h 1 s  is a b s u r d . The 
c l e a n u p  o f  Thre� M1 l e  I s l a nd s hou l d  n o t  ccme to�s c�:�c� 1�q ha l � 
be c a u s e  G?U and the NRC h a ve e s ta b l i s hed a n ar�1t:ary  end po 1n t .  

I ro n i c a l l y ,  some o f  che s ame ,a r g ume n c s  che s ca f !  used 
a g a i n s c  r a d i o a c : i v e  w a c e r  s co r a g e  w e r e  emp l o yed co endo r s e  a 
po s � �onemen t of the c l e a n u p . F o r  i n s t a n ce , the s ta f f a r gued t h a t  
po s c �oneme n c  w i l l s i g n i f i can t l y  reduce r a d i a cion l e v e l s  a n d  a l l c w  
t ime ! o r .  t h e  deve l opmen c  o f  i n nova c i v e  techno l o g L e s  c o  de a l  W L t h  
s ome o f  t h e  probl ems c :e a c e d  b y  t h e  a c c i d e n c .  

I n  c o n t ra s t , T� I -A l e r :  a n d  o t h e r  concerned c i : i : e n s  have 
ccns i s ce n c l y  c a l l ed f o r  a n  e x p ed i ced a nd s a f e  c l e a nu 9 ,  w h i c h  w i l l 
h o pe f u l l y  i n c l ud e  a r e s o l u t i o n  co the wa c e r  pre b l e� cha c w 1 l l nee 
r e s u l �  i n  d i rec: , rad i o a c : i v e  r e l e a s e s  t o  the pub l i c  a nd the 
e n v i rcnme n c  I TM I A  s u p �or: s t r a ns p o r c i n g  che che s l udge o f f - s i c e 
to a l ow - l e v e l  wa s c e  s i c e ,  t h e  Nevada T e s c  S i ce or che Kan f o r d  
R e s e : v a t icn ) .  

C P U  h a s  the mean s ,  both economi c a l  and techno l oo i ca l ,  a s  
we l l  a s  a n  exoe:ienced wo r k  f o r c e  a t  i t s  d i soosa l ,  co c � n c i nue 
t h e  c l e a n u p . Moreove r ,  the s ta f f  d id nee hav� a c l e a r  p r e f e r e n c e  
i n  r e s o l v ina t h i s  i s s ue , a n d  s c a ced t h a c  che " TM I - 2  s i t e  shou l d  
n o t  be a l l o�ed co become a wa s ce d i s po s a l s i t e "  ( NU R EG - 0 6 8 3 ,  
P E l S ,  3 . 1 . 5 1 . The pub l i c  ha s a c l e a r  pre fe rence , and we wane t o  
g i v e  the Pa n e l  a m e s sage to c o n v e y  to t h e  Commi s s ioners : c l e a n  
the p l a n e  u p  now ! C l e a n u p  me a n s  f i n i s h ing the j o b  y o u  s c a r:ed , 
reg a r d l e s s  i f  c a k e s  f our o r  f o u r  h undred y ea r s .  R a d i a cion doe s n ' t  
c a k e  v a c 5 c i o n • , and n e i : h e r  s ho u l d  G?U o r  the NRC . W e  can ne e  
a l l ow c h e s e  peop l e  c o  ·•a l l<.  a wa y  f rcm c h e i r  commi::nen c .  

do 

Le t me conc l ud e  b y  s a y i n g  tha t t h e r e  are s e ve r a l  prob l em s  
i n  t r  i c a  te 1 y in t:er :·"' i ned w i th t h e  t iming o f  t h e  c l eanup . To 
po s :pone che c l e a n u p  i s  co po s c pone t h e  inevicab l e  
d e c o n c a m i n a t i o n  and dec�nuni s s ioning o E  Uni t - 2 .  I t  i s  h igh time 
for G P U , the NRC , the DOE , � n d  the ind u s c r y  to admi c thac the y 
n o t  know how to deconuni s s i o n  a nd d econ taminace a nuc l e a r  power 
p l a n t . Due to the i r  co l l e c t i v e  i n e p c i tude and over zea l ousnes s ,  
t h e r e  i s  a cri pp l e d , but d angerous p l a n e ,  i n  the midd l e  of the 
S u sq u e h a n n a  R i ve r  that needs t o  be r e : ired . Sue there ' s  a catc h :  
G ? U  d oe s n ' t  want t o  c l ean i t  u p  j u s t  y e t , the NRC i s  concenc t o  
l e a v e  t h e  p l an e  i n  l imbo - l a nd , a n d  nobody ·knows j us t. how co 
d e c o n t:. a m i n a  t e  a rid dec_ommi s s i o n  i t .  
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Ques�ions 2n � 
1 .  2 . 1  The s t a l l  noted tha t ,  •The primary d i ! l er:ence between an 
undamaged r e a c t o r  at the end of its  usefu l l if e  ,and the 
l i censee ·s Pm\S prop�s a. l  is that dur ing PDHS �elatively  .high  
leve l s  o f  contami nat �on wou ld remain in the  reactor bui lding 
ba semer.t a nd a sma l l  amount of r e s idua l fuel  wou l d  rema i n  in the, 
r e ! c t o r  cool ant system storaqe . •  

. What f actua l d a ta are th�se conc lusions derivad f rom? How 
many Hundamaged reactor s at the end• of their •usefu l •  l i ves have 
the NRC dea l t  w i t h ?  We r� technica l expert� f rom these p l a nt s  
co� s u l ted? I f  s o ,  i s  thei r input a matter o f  pub l i c record? What 
other d i f f e rences exlst  between these plants  and cpu · s  POHS p l a n ?  
Wa s emb r l t t l em e n t  a f actor a t  these p l a n t s ?  Wha t wa s  t h e  sta f f ina  
l e \·e l s  at  these p l a n t s ?  

-

2 .  2 . 1 . 1  The s ta f f  a r9ued tha t ,  aThe r eactor containment b u i l dino 
i s  u n i q'..l e l y  de s igned and cons tiucted to rr.aintain i t s  struc t u r a l  -
i n te9 r i t � { W L t h  a l mo s t  no l eakage } durinq a wide var iety o f  
acc:. dents . "  

How l ong a f ter an accident was the RCB designed to ma intain  
i t s  integ r i t y ?  Wa s i t  speci f ica l l y  desig ned to house rad ioactive 
waste materia l s  f or an i nd e f i n i t e  period o f  time ? I f  n o t ,  wou l d  
n o c  s c o r a g e  o t  such wa s t e s  ne ces s i ta te a l i cense amendmen t ]  

7. �. �b  3 .  2 . 4  How permanent a r e  • pe rmanent dose reduction techniques ? •  

7.1..1 1  

7:4.1'?> 
7. 1 ."\ 
7. 1 . b  
7.-.. . \  
7. '2...6 

4 .  2 . 1 . 2  · se ct i o n i n g  and d i spos� l of the reactor internal s  and 
reactor  vessel a re not cons�dered part of the c l eanup because 
rad iat ion leve l s  expected . .  f rom these components wou ld  b e  no 
higher t ha n  i n  a norma l reactor nearin9 the end of i ts l if e . •  

nha t a r e  •sectioni'ng and positioning o f  the reactor 
interna l s "  part o f ?  What if radiation leve l s  are incorrect? What 
exac t l y  are the rad iation l�v e l s  o f  a • norma l reactor a t  the end 
of its l i f e ? "  What consti tutes a norma l reactor? 

5 .  2 . i . 4  what unique problems w i l l  th e AFHB pos e since it •was 
not _ de s igned to be l eak f ree  • • • • durinq a• • • •  variety o f  
accLdents ? "  How much , and just exact ly  what ,  leaks from the AFHB? 
What a re the dose l e ve l s  f ound in AFHB at  the end of ita l i f e ? 

6 .  2 . 2 . 1  Why weren ' t  new calculations taken concerning th�· 
number 

and quantity  o f  r ema ining radionucl idea? Does the NRC or GPU have 
a comprehensive i nventory of the radionucl ides released s ince 
the accident? I� i t  possible  f or radiation l ev e l s  to shi ft  or r e l ocate 
f rom one ! ec t i o n  of the p l ant to anothe r ?  I t  so , isn ·t pos s ibl e 
that s ec t ions d e s ignated to have certain radiation l evel s  may 
now be incon s i s tent w1th GPU ' s  endpoint c�iteria? 

2-3  

7 .  2 . 2 . 2 . 3  •The e f forts that a r e  being made t o  l each 
rad1oactivity  from the concrete-biock wa l l  may reduce this 
inventory somewhat . "  

How much i s  • somewha t?• Wha t l eve l s  a re accept a b l e  a nd/ot 
�es i r ed by the NRC? I s  the s taf f awa r e  t�at GPU ha s a l ready made 
1ncorrect pro jections in thi s area : •They predict about 6 to 8 
years of l eaching w i l l be required to reduce the b l oc k  wa l l  
activity to 1 0 '  of the present v a l ue .  This may be compared to a n  
e a r l i e r  pred iction made by or . Godbee o f  about two yea r s "  ( Tas k  
� Report : � Bu i l d ing Basement Decontaminat ion , p . 9 -) -. --

8 .  2 . 3 . 3  Re : U . S .  NRC ' s  proposed dqcommiss ioninq p l ans . At what 
leve l s  wou ld " unrestricted• use o f  THI be acceptable? 

7. 1. .  s 

...,, to.5"' 

9 .  3 . 1 . 5  Physica l l y  the r e  i s  n o  d i f f erence between PDMS and the 1. )."\ ."l.. 
No-Action Al terna tive . f Theoretica l l y . prepara tion for PDMS a ppea r s  
to b e  the qua l i f i er ) .  When does the PDMS p l a n  become the No-
Action Alternative option?  

10 .  ) . 2 . 1 . 2  What a r e  t he advantages of storing the p le num dry? 

1 1 .  3 . 2 . 1 . 3  i s  "vent i l ating " the reactor bui lding b e f o r e  each 
entry the· same a s  pur9ing i t ?  

1.� .1.\ 0 
/."!..\ . \ I  

1 2 .  3 . 2 . 2 . 1  Can t he NRC qua nti f y  rad i a t ion l evel s produced b y  
• . • •  aq9r ess ive decontamina t 1on e f forts . • •  ? •  t p .  3 . 1 6 ) . 

/.'3, .)..1. 

1 3 .  3 . 2 . 2 . 1  How w i l l the l iquid releases  to the Susquehanna River  "7 .'3.1.11 
f o l l o w i ng POMS d i f fe r  i n  compo s i t ion to the 2 . 3  mi l l ion g a l l on s  Of 
radioactive wa ter current l y  stored at  THI? ( p .  3 . 1 7 ) .  

1 4 .  3 . 2 . 2 . 2  By  NRC standards , was the March 1 9 7 9  accident a t  TM I -
2 considered " cred i b l e ? "  

1 5 .  3 . 2 . 6  Does t h e  NRC have a n  approved method f o r  waste 
d i s pos"a l ,  i . e .  sha l low bur i a l  vs . above ground monitored s torag e ?  

1 6 .  ·3 . 2 . 7  I s  the pub l i c ent i � l ed to . intervene i f  GPU impl emented 
• r ong-term monitored st�ra9e o f  the fac i l i ty ? •  

1 7 .  3 . 3 . 2 .  I s  there a n y  d i scernible d i f fe rence f o r  t h e  potentia l 
o f  acciden ta l re leases during imm�diate ,cl eanup as opposed PCMS'? 

1 8 .  3 . 3 . 3  What a re the occupa tiona l dose l evel s  ot • . . .  a n  
undamaged ·reactor� ne�r i ng the end o f  i t s  l ite • • .  ?" 

1 9� 5 . 1  If  the cost of the c leanup i s  f ig u red i n  1 9 8 8  do l l a r s . 
then e s t imate s for de layed c l e a nu p  a r e  imprecise  .and inaccu r a t e .  
Oid : h e  NAC tac :ors Such cos ts a s  retrainin9 and rehirin9 workers 
or corporate insolvency · and/o r bank ruptcy? · 
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No. 4 

U.S. Department of Labor 

"� / 3 1� 

� r .  John F .  S t o l z  
D i  rectoc 

O:n.:cn:::u·�a• Salell .ina Hea•ln ao�rur "'a1.o,.. 'Nasn•,':ll�n : C  . .:c1�·J 
Clt:aty to !t:e Anenllon ot: 

D i v i s i on of Reactor P r o j e c t s  I / I I  
O f � i ce o f  Nuc lear React o r  �egu l � t i o n  
l J D l 6  
Nucle • r  �egu l a tory Commiss i o n  
was h i ngton, D .C .  ·20555 

Dear �r. Stol z :  

Th i s  i s  i n  response t o  you r l e t t e r  o f  'pr i l  2 7  add ressed to 
A s s i stant Secret 3ry John A .  Pende r g r 5ss , conce r n i n g  the 
i ssua nce of a d r a f t  supplement to the prog r omma t i c  
e n v i ronme ntal  impact s t a teme n t - Three � i l e  I s land , O n i t  2 .  

The Occupa t ional Safety and H e a l t h  Admi n i s t r a t ion ( OSH A )  would 
l i ke to thank you for the oppo r t u n i t y  t o  review the 
supplement . OSHA has no comments on the d r a f t  report . 

tf we can be of further se rvlce to you , please do not hes i t a t e  
to contact me . 

Since r e l y ,  

F�& 
D i rector 
D i rectorate of Pol icy 
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No. 5 

FEDERAL ENERGY REGULATORY COMMISSION 
WASHINGTON. D.C. 20426 

Dr . Michae l T. Masnik 
Office of Nuclear Reac�or Regulation 
U .  S .  Nuclear Regulatory Commission 
Washington ,  D. c. 2 0 5 5 5  

De a r  Dr . Masnik : 

May 1 7 ,  1988 

The Office o f  tlec�ric Power Regulation o f  the Federal 
Energy Regulatory Commission has received the ·Apr i l  1988 draft 
statement dealing with the possible environmental impact of 
alternate approaches to the comple�ion of �he cleanup of General 
Public Utilities ' TMI-2 f acili ty . We have no comment a� this 
time. 

Sincerely, 
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No. 6 

United States Department of the lmerior 
OFFICE Of ESVIRONMEST.�I. PROJ£CT RE\"I E\\" 

WASHINGTON, D.C. :zai.O 

ER 88/292 

Dr. Mlehael T. Masnik 
Proj""t Dlr..,torate 1-4 
Office of Nuclear Reactor Regulation 
N uclear Regulat<ry Commission 
Washi�ton, D.c. 20535 

Dear Dr. Maanikl 

JUN 2 1 I9S8 

The Department of the lntericr haa reviewed draft supplement 3 to the programmatic 
environmental statement related to deeontaminatlon ani dlspoeal of radloaelive wastes 
resulli� from the Maroh 28, 1979, accident, Three Mile Island Nuclear Station, Unit 2, 
Dauphin CoWIIy, Pennsylvania, ani have the following comments. 

The draft s�.Wlement states that the Gettysburg Formation aquifer is artesian in the site 
area. Water levels in the monit<ring weila at the site are reported aa being lower than 
those of three water supply weUs on the east bank of the Su$quehanna River, directly 
opposite the site. Previous docwnenu hove stated thel grouni water at the Three Mile 
Island Nuclear Station site Is Wider water-table c:oniitions (e.g., N UREG 0066, the July 
1976 dreft supplement to the Final Environmental lmp""t Statement related to operation 
of Three Mile Island Nuclear Station, Unit 2). The present supplement should clarify the 
grour¥1---water situation at the site, explaining whether the onaite observation and 
monitori� wells are only In the water-table aquifer or whether some weila olao monitor 
the unierlying artesian aquifer. The llnal supplement should Indicate whether there is 
any significant hydraulic continuity between the Gettysburg Formatlan aquifer and the 
water-table aquifer. It hydraulic: eontJnuity haa beeome evident, it should be explained. 
It is W>Ciear if the reported higher water levels In the three water-tupply weils on the 
east bank of the river are static levels or pumping levels. The llnal supplement should 
iniicate how heavily the wells are pumped. 

We hoPe these comments will be helpful to you In the preparation of a nna1 supplement. 

Sincerely, 

�LM- �---·J _ _A_ .,;...-!rUe;• Blancli8rd, Director 
Envlronm ental Proj""l il.eview 
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No. 7 

UMoa Srtres Oeoanment ot 
Agncy�ture 

2 2 8  W a l n u t  S t r e e t ,  Room 8 5 0  
B o x  9 8 5  F e de r a l S q u a r e  S t a t i o n  

H a r r i a b u r 9 ,  P A  1 7 1 0 8 - 0 9 8 5  

D r . M i c h a e l  T .  M a a n i k ,  P r o j e c t  M a n a q a r  

O f f i c e o f  N u c l e a r  Re a c t o r  A e q u l a t i o n  

U .  s .  N u c l e a r  Re gu l a t o r y  Comll i a a i o n  

W a a h i n 9 t o n , D .  C .  2 D S S S  . 

Oaa r D r .  N a a n i k & 

J' u n e  2 2 ,  1 � 8 8  

W e  a p p r • e i a t e  t h e  o p p o r t u n i t y  t o  r e v i e w  t h e  D E I S  r e l a t e d  t o  

d e c o n t a m i n a t i o n  a n d  d i e p o e a l o t  r a d i o a c t i v e  w a s t e a  t r o m  

T h r e e  N i l e  I e l a n 4  N u c l e a r  S t a t i o n ,  U n i t  2 ( Do c k e t  N o .  S O �  
3 2 0 ) .  A. t  t h i e  t i me ,  v e  h a v e  n o  -: o m m e n t e . 

c e o  

J a • e e  B .  Hevma n ,  D i r e c t o r ,  E co l o q i c a l  S c i e n c e e  D i v i s i o n , 
SCS , W a e h i n q t o n , 0 .  c .  
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H•RRtSIIUIIIIO 

117-787-5264 

Dr. Michael T .  Kasnik 
Office of Suc:har Reactor R.EsulaUon 
U . S .  Nuclear Regulatory Comm111aion 

_Waahinacoa, D . c .  20555 

Dear Dr.  Kaanik: 

June 23, 1988 

At your requa 1 t ,  I have rev iewed ttl� Draft Supplement l To The 
Prosruuutic Environmaaul Impact Stata111ant - Three PUle Ialaa.d, Unit 2 .  

As in the paat, I have concentrated o n  t h e  ·ap1dem.1olog1c: _aspects · at" tha 
document. Phaaa nota that my. commani:a ,ua baaed on your ataf f ' a  anal_ra1a , 
as &ivan. 

A copy of my commanu 1s enclosed. 

Enclosure Sincerely, 

Goo�u:ta� 
Director 
Diviaion of Epidamioloay Rea�.i.rcb 

P . O  lOX eo. H A ,_ III!SBuAO. P .. 1 1 1 01  
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DRAFT SUPP�EIIENT J TO THE PROGRAH!IAT!C ENVIRONliENT.U. IMPACT 
STATEII!NT - THREE lHU ISLA.�U . UNIT 2 

Tbe pul'poaa of Draft Suppleman' Ot.al lng, .vith Post-Defuel ing, H.onitoted Storage 

and Subsesuant Cleanup ( Supplement No . J) La to ev8luate the potential 

eavirOnmental impacts of alternative approaches to completing the nH -

cleanup. Tba licensee haa submitted a proposal to maintaio the TMI-2 fa c i l i ty 
io a moni tored s t orage m�de (referred to as 11poat-defuelin& monitored storage") 

for au unspecified pet'iod of U.m.e folloving cutt"ent efforts to remove the 

damaged fuel. Following the storage pet"iod (approximately 20 years ) , the 

decontamiaat ioo procaaa would be uaumed •ad completed. Thia alternative 1a 

refarrad to as "delayed cleanup". 

Si.x altarnat ivaa to the licensee' a proposal ·vera idiD.tif hd .by _ the NRC a taf f :  

1 )  immediate cleanup without atorase pe�iod; 2 )  . immediate c l eanup with a reduced 

laval of.  effort without · storage ·pai-iod; J) mOre u.urisive cf.ianing than th.at 

proposed by the licensee; ·4 ) '  delayed cleanup w
.
ith storage has than 20 years; 

'l dalAyai claaau� with storage lonsar than 20. year s ;  and .C6 l  n o  further cleanup 

following defueling. 

Dala�ed cla�aup . aad immediate 
.
cleanup vera quaatitat.ively eva luSted relat ive 

to their aoviroameatal i�pac u ,  .including radiation e:�tpoaure . to the off s i t e  

pOpulAtion fro• routine aad accidental ralaaaaa, occupational ·radiation dose, 

wasta management impac ts , ·  aocioe·conomic i.JIIIpacta, coaitment Of resources,  and 

regulatory conaiderations. 

Tha potential environmental impacts associated vith delayed c leanup and 

immed i�t• cleanup are IWDIIIarized in �able S . l . ,  which appears to be the moat 

in format iva source of data epidemiolOgically. 
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DIIAFT SUPPLE.'IENT 3 TO THE PROGIIA.'I!IATlC EIIVIRONliENTAL IMPACT 

STATE!I£IIT - THREE !IILE ISI.AIID ,  UNIT 2 

Eatiutu of the caacar 110rtality risks to !!!!.!!.!!. and the aanaral public 

ware based on conaarvativa aeau.mptioa.a. The follovin& comparative risk 

aaumaua betveaa Delayed Cleanup and laaediau Chaaup are of part icular 

inurea t :  

a )  Occupational radiation dose a ,  chua eatiate4 rhk. o f  radiatioa-iaducad 

cancer da•tha aaoaa vorka r a ,  aloas w i t h  eat 1aaud nUIIbera o f  traffic 

thea the Delayed Cleanup mode. 

b) Oo the other haDd, bone doaea and total body doaea to !:he offaite 

population, thus eatiaated rilk of radiation-induced cancer deaths 

offaiu are higher for tbe Oelaved Cleanup mode tha-:a the lazmGidtats 

Cleanup 110de. 

c )  Estimated risk of radiation-induced aenet 1 c  disorders in t h e  offait• 

population 11 sraa�er for tbe l��:���ediau Cleanup mode than the Delayed 

Cleanup mod e .  

d )  Delayed Chaaup aaod. e  vould be m o n  coat�y than liZIIIIediata Cleanup mode. 

Aa can ba sean from tbe above compariaon, differancu ia health rhk..a 

aaaociaud with radiation a•poaure are not conaiacenc becveen the tt.rO 

modes, i . e  • •  one mode vould provide a hishar risk to on-aite vorkars. 

but a lover risk co offaite populat ion and vice veraa. However, i t  b 

important to rOcosnize that projecud cancer fatalitiu in the offaite 

population rnidins vithia 50 lllilea of the lite are 0.002 (2 chances ia 

1000) amana 2 .  2 million- J .  2 million pooplo for Delayed Chanup as 

compared with thl eatiaaau of O . OOOJ ( J  chance• in 10 , 000) for [mmed iate 
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DRAFT SUPPLEKEIIT 3 TO THE PIOGRAMIIATIC ENVIR0�1f�IAL IMPACT 

STATEIIDIT - T!lllEE IULE LSLAIID ,  UIHI 2 

Tba aaU.uted auaber of traffic fatalitiea durins vesta shipmanta i s ,  regardless 

of cleanup .odes. aeaerally higher than that of cancer fatalities assoctace:d 

laaad oa the overall a•aaaa�Mat. the KI.C staff baa concluded that the licensee ' s  

propoaed plaa and tbe NRC ataff-idantifiad alternatives for complet ion of cleanup 

are viLh.Lu the applicable raaulatory liaiU and could each be imp ll'llllentad without 

aiaailicaat aavirorameatal 1apac t .  No alternative (except "no act ion"' alternative 

or .. no further cleanup folloviaa dafueliaa") vu foun.cl to ba clearly prefarabl� 

from an environmental llllpAcc perapective. Aa.alyaes conducted and views expressed 

by the NRC ataff are conaiatent with our epidaailoaic nvhw of the data prOvided 

ia tho SupphiHDt No. 3 datad April 1988. 

!lay Jl, 1988 

a re. 
Ceor��hata. 
Director 

� 
C r . P . H . , P h . D  

Divis.ion of Epidemio.Loay Research 
Pennsylvania Department of Health 
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7. 1.5' 

rMIA: TH•U MIU IAAIIII ALDT, IIIC. 
Jll ....., .._ ........ ,_, 1na . tmlm·Jm 

June 2 2 ,  1 9 8 8  

THI -ALERT · s  � Q!! � 0 6 8 3 ,  SUPPLEMENT !L_ Q!!&! lliQ!!! 

Three Hi le I s l and Aler� ITHlA I is a non-prof i t ,  safe-enerqy 
orqani z a t ion formed i n  1 9 7 7  a f ter the construction of Three Mi le 
Is land Unit-1 and Unit- 2 ,  and the l icensinq of Unl t - 1 . We have 
been an active intervenor i n  hea r i nqs before the Nuclear 
Requ latory Commi s s ion ( NRC I on safety, manaqerial and technical 
issues . 

We have taken 'the t ime to eval uate the NRC staf f "s 
Proqramma tio Erivi ronmenta l Impact Sta�ement I PEIS I on _ Post­
Oefue l inq Monitored Storaqe .at THI - 2 ;  Unfortuna�e l y , _ we ·were 
struck by several fami l iar and di sturbinq themes.  

First,  there i s  a heavy rel iance on data supplied by GPU . 
This lack of independence , coupled with the staf f " s  propensity to 
rely on outdated dat a ,  cast a shadow on the veracity of the PE l S .  

Secondl y ,  the. PElS re l ie s  heavi l y  o n  assum9tions and 
con jecture relating to such i tems as the state· of robotics ·and 
cleanup technology, rad iat ion . locations , radiation leve l s ,  and 
GPU " s  commitment and abi l i t y  ( economic hea l th l  to clean the p l ant 
up. Thus the PElS is too abstract and theoretica l ,  and a l lows GPU 
the f l exi bil ity of f i n ishinq the cleanup when and how it sees 
fit. Thi s .  is  clearly a textbook lesson on how not to requ late . 

Let me remind you that GPU has a knack for makinq rosy 
projections that have f a i l ed to mater ia l i z e .  For instanc� , we 
were oriqina l l y  told tha t ,  • oecontamination . of �he conta1nment 
buildinq w i l l  take unti l l ate 1 9 82 . Then we 11 need the_ b a l a nce 
of 1 982 and 1 9 8 3  for fuel remova l "  ( Rober� Arnold,  The Evening 
News , J u l y  1 4 ,  1 9 8 0 1 .  It is now 1 9 8 8  and fuel is s ti l l  beinq 
-recovered• and • removed . •  The origina l projected cost of $ 400 
mi l l ion , i s  approachinq $1 b i l l ion , rouqhl y  wha � i t  c'ost to bui ld 
Uni t - 1  and Unit-2 .  Yet the same peop le who are so proud of the 1 r  
pioneer inq accomp l i shments a r e  content to mothba l l  the plant 
indefinite l y .  

9-1  

Actua l l y ,  i f  you l ook a t  some recent eyents a t  Unit-2 it 
wou ld seem as thouqh the plan� is  a l ready mothba l le d:  January 1 9 ,  
1 9 8 8 ,  GPU notified the NRC "that the tra ininq qua l i f ications of_ a 
senior hea lth physics technician ( HPT I had lapsed severa l months 
in 'the past; • February 22 and 2 7 , . 1 98 8 ,  f ires occurred in the 
Decontamination Fac i l ity of the reactor bu i lding , ·  and in both 
instances ass igned f ire extingui shers f a i l ed to operate: and, 
Apr i l  1 ,  1988 , NRC inspectors toured the reactor bui ldinq and 
determined that •housekeeping on a l l  e l evations had deteriorated 
in that paper towe l s ,  cardboard taq s ,  p la s t ic  baqs , and - other 
tranaient combustible ma�e r i a l s  were scatte red in work a�eas and 
low usaqe areas • .  1 Source : NRC Inspection Reports 5 0 - 3 2 0 / 87 - 1 5 ,  
50�3 20/88-0 3 ,  5 0 - 320/88-0 l , 5 0 - 320/88-05 1 .  

Throuqhout the PElS the NRC c l e a r l y  accepted GPU " s  
propos i t ion that Post-Oe fue l i ng Monitored Storage is  somehow 
separate and dist inct from the c l eanup. Th is  is absurd. The 
c l eanup of Three Hi le I s land. should not come to screechinq h a l t  
because G P U  a n d  t h e  . �RC ·have establ ished a n  arbitrary e n d  po1nt . 

Ironica l l y ,  seine '·of the same arquments the s t a ff used 
aqainst radioactive water storaqe ' were· emp loyed · t o ·  endorse a 
postponement of -the c l eanup. For instance , ·  the_·_ s ta f f  arqued that 
postponement wi l l  siqni f icant l y  reduce • radiat ion leve l s  and a l low 
t ime for the devel opment of · i nnovative technoloqies to . de a l wi�h 
some of the problems crea�ed by the accident . - -

. . t 'n contras t ,  TMI -Alert and other concerned c i t i zens have 
cons i s tent l y  ca l l ed for an expedited and safe c l eanup , which wi l l  
hopef u l l y  include a resolution to the water problem that w 1 l l  not 
result in direct , radioactive 'releases to the pub l ic and the 
envi ronment ( TM!A supports transportinq the the ._s l udqe o f f - s ite 
to a . low-.level waste site,  the Nevada Test S i te or the Hanford 
Reservati_on ) .  

· · · 

GPU has the �eans, both econo�i ca l and techno l og i ca l ,  a s  
we l l  a s  an eXperienced work force a t  i ts d i sposa l ,  t o  continue 
the. c l eanup. Moreover ,  . the staff did not have a · . c l ea r _ preference 
in resolvinq this issue , and stated that the "TM I - 2  s 1 t e  shou ld 

not be a l l owed to become a waste disposal s i te • ( NUREG-06 8 3 ,  
PElS , 3 . 1 . 5 1 .  The public has a c l ea r  preference , and we want to 
give the Panel a �asage to convey to the Commi s s i�ners : c l ean 
the p l ant up now ! Cleanup means f i n i shinq the job you started, 
reqard less if takes four or four hundred yea rs . Radiation doesn " t  
take vacat ions , and neither should GP U  o r  the NRC. We can not 
a l low these people to wa l k  away f rom their commi tment .  
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There are several probl ems i n t r icate l y  i n t e r twined w i t h  the 
t iminq o f  the c l eanu p .  To postpone the c l eanup i s  to po s t pone the 
inev i ta b l e  decontaminat ion and decommi s s i o n i ng o f  U n i t - 2 .  It is 
hiqh time for GPU, the NRC, the DOE , and the indu s t ry t o  adm1t 
that t he y  do not know how t o  decommi s s i o n  and decontaminate a 
nuc l e a r  power p l ant . Due to t h e i r  c o l l e c t i ve i n e p t i t ude and 
overzea l ou s ne s s , ·  there i s  a c r i p p l e d ,  but dangerous p l a n t , i n  the 
middle o f  the Susquehanna R i v e r  t ha t  needs t o  be ret ired . But 
there · s  a catch : GPU doesn · t  want t o  c l ean i t  up just yet , t h e  
NRC i s  c o n t e n t  to leave the p l an t  i n  l imbo- land , and nobody knows 
j u s t  how to decontam inate and decommi s s ion i t .  

S"J>1'?"-ft.;li; (Yi«}:lN� 
Er�c 'ps t e i n ,  Spokespe rson , TMI -A l e r t  
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No. 1 0  

0iEJ r-=uclear 

Dr. 14icF\ael T . Masnik 
Senior Project Manager 
OIII'N llDl6 
US Nuclear Regulatory Corll'lission 
wa snin;�ton, DC 2D�55 

Dear :lr. Masnik: 

, O,U Nyel••' COtDOt8Uon 
Po•r Omce 8o• •80 
Aowtt ••1 Soutn 
MiGCUIIown, Ptnnsyt"'an•• 170�7·01i1 
111 sa••·7&21 
TELEX &4-2386 
Writ•'• Oirtc:l Otal Numwr: 

.>..ly 1 2 ,  1988 
41tl0-8H·0097/QIIQ:lo0 

( 717)  9•8-8•61 

T�ree 1-lile !slana NuClear Station, unit 2 (T�l-2) 
Operating License No .  !lF'R-73 

Docket No. 50-320 
Oraft Pro;�ra�atic [nvirorvrental Impact StatelTient , Su::pler.ent No. 3 

Tnis lett!r transDi ts cortments corcetning tne o.raft Progra::natic [nvi rormental 
l�act State,.,nt (PElS ) , Su;Jplement No. l, •nicl'l evaluates GPU Nuclear• s 
pr�;>OS!J Post-Defueling lloni toreo Storage (POMS) of Tnree :<ile !slana Unit (T"I-2) ,  
I?V tluc:lear i s pleasea that tne Starr na s  conf1zme<l tF\at tne PD>tS 
con'i�"ntion is envirorwrentally safe ana tnat the oenefits of long-term 
stora� of TMI-2 ouh1eigh any potential effec ts.  Furtrer , we want to stress 
tnat tne dominant issue inherent in a oecision to pursue PQ:.,s is reouce:J 
occupational radiation exposure to the Ttr-41·2 workf1uce.  Inc luded in tne 
attachea comnents are results or a recently c0<19letea GPU r�uelear stuay •nicn 
estilllitea worker raaiation exposure for t,.,. POM5 p.ropowl ana for tne NRC 
iaentil iea alternative of aaa1tional oecontaminat1on activity. Tnese 
est ionates, wl'licn •ere not avaUao!e wnen tne Supplement No. J Draft •as 
prepared, inaicate a sioni ficantly larger Denefit ln reduced occupational 
raaiation exposure tnan presentea in tne PElS Draft.  

Basea on t,.,. PElS Draft Suppl...,nt N o .  J aro our attacnea comnents ,  GPU 
Nuciear corclu:les tnat tr-.ere is every reason to ident ify tr.! PDMS proposai as 
tne preferrea alternativ e .  All or t,.,. iaentifiea alternatives are safe ana 
present no signi ficant effect to the off-site puolic or tre en,irorrnent . Tne 
PDr�S proposal ,  consistent witn tne oasic �C prircipie for radiation exposure 
of "as-low-as-i s-reasonaoiy·acnievaole" (ALAAA ) ,  ad�itionaily offers a 
signif icant reauction in tne raaiation exposure to the H<I-2 •enforc e .  CPU 
Nuclear oelieves this makes it clea rly preferraole to tne otner al terna t i ve s .  

GPU Nucleat Corporation is a subsidiary o f  the General Publ1c Utilities Corpora lion 
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lf you nave any furtrer <).JeSUons on these c""""'nts, we w111 De pleasea to 
ans·e� tnem. 

(:JS/e:nf 

Sincerel y ,  

/s/ F .  R .  Standerfer 

F' .  R .  Staroerfer 
Director, TMl-2 

cc: Sonior Restaent Inspector, TMI • R. J.  Conte 
�egio"il fiOT>ini strator, Region 1 - w. T. Russell 
Cir.cto r ,  Plant Directorate IV • J. F'. Stolz 
Syste"s ("9ineer ,  TOol! Site - L. H. T110nus 
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A TTACHMENT 
44 10-88- L-0097 

GENERAL COHHENTS 

Cont r • l  C011111ont No . I - Prop& r l t lon for POHS 

Tht d l scun l on of "Propa r a t lons for POHS . "  P•go 3 . 6 ,  S t c t l on 3 . 2 . 1 . 2 ,  s h ou l d  � .0 bt r e v h t d  to l nc l udt t ht prirtqu l s l tu tha t CPU Nuc l u r  hal t l t ab l l \htd for 
POHS . Tht U prtrtQu l s l tt s  HI d u c r l bt d  I n  tho· Otcrmber 1 986 p l a n .  f u r t h e r , � . 1 . 1 .'1... I t  shou l d  bt s t a t td that a f t e r  TH!-2 I s  l n l t l o l l y  p l acrd I n  POHS , some 
• c t l v l t l u  m1y conti nue unt i l  comp l ttod . 

Ac t i v i t i e s  w h i c h  may bt c a r r i ed on substQuont to the- I mp l emen t a t i on of POHS 
l nc l udt : 

I ,  Wa t e r  Proct s s l ng - Out t o  tht ant l c l pa ttd dura t i on of tho ongoi ng 
6d)ud 1 c atory proton on tht d l spoul of Atci Otnt Cono r a t eo H a t e r  \ AGI-l l ,  
I t  I s  I • Pt c ttd tha :  ACW d l spoHI w i l l  bt ongo i ng I n t o  POHS . B e c a u s e  
c 1 r t a t n  sys tems a n c  f ac l l l t l t s  ( 1 . 9 . , the Proc e s u d  W � t e r  S t orage Tdn�. j )  
&r t netdtel t o  \l.lpport thh a c t h \ t y ,  thty llfl \ 1  not b e  p l acec ' " a f l na \  
s torage con f i gu r a t ion un t il a f t e r  l n l t l l l  l mp l tme n t • t l on o f  POHS . 

2 .  Otcon t a m l n u l on - Dur i ng t h t  l n l t l • l  s t a g e s  o f  POHS , r t mo v a l  or I so l a t ion 
of sma l 1  sou r c e s  of r & d i oac t l v l ty or r a d i oa c t i ve mater i a l  may con t i nue 
< e . g . , A C t i ons nttded to p l act ACW d i spos a l  support s y s t ems I n  • f i na l  
POHS cond i t i on > .  

3 .  Rad i oa c t i ve W& s t e  -
.(omp l t t l on o f  s h i pment of rema l n l n ;  _.a s t e s.  gene r a ted 

d u r i ng the C l eanup Prog ram w i l l  bt a c c omp l i she d .  Thu s ,  rad i oac t i v e  w a s t e  
s h l pmon t s  • I l l  con t i nue d u r i n g  POHS u n t i l  a l l  packaged •a s t e  from TH! -1 
c l eanup 6C t l v l t l t s  has been · s h i pped off- s i t e .  

4 .  SNH Accountabi l i ty - Ac t l v l t l t s  t o  comp l e t e  tho t r a n s f e r  records for the 
fuel  debr i s  • h l c h  was s h i pped to tho Oepartmtnt of (nergy • i l l  con t i nue . 

In su,...,a r y .  TH!-2 w i l l  be, prtpared to o n t t r  POHS upon c omp l e t i on of the 
ongoi n g  C l u nup Program ( see Gent r a l  Comtnt No. 2 b e l ow > . Wh i l e  some 
AC t i v i t i e s  may cont.l n'ue for • pe r i od fol l o w i ng lmpl tmtn t a t l on of POHS , t h e s e  
a c t l v l t h s  w i l l  n o t  a l te r  tile N R C  u s e s smen t  of env i ronme n t a l  Impa c t . 

Geoe ral Convne n t  No. z · .  Comp l e t i on of the C l eanup Program 

7. \ ."2.... CPU Nuc l t a r ' s  TH!-2 "C l e a nup Progr am." I nc l ude s thost a c t ions nec r s s a ry to 
recover from .tile a c c i dent  and to p l a c e  tile p l a n t  In • s a fe and s t a b l e  
cond i t ion t h a t  pesos n o  r i Sk to t h o  pub l i c  hea l th a n d  safo t y .  T h e  kty 
t l emon t s  of t h i s  program w i l l  be accomp l i shed a s  a p r e r eQu i s i t e to 
l mp l oment l ng POMS . The use by the NRC of the t e rms " l mme d l a t t c l eanup" a n d  
" d e l ayed c l tanup" d o  n o t  m a k e  c ha r  tha t u tens l ve c l eanup h a s  b e e n  
accomp l i shed and t h a t  tht p l anned " C l eanup Program , "  a s  def i ned I n  the v a r i ou s  
POHS docume n t s ,  • I l l  b t  comp l e t e d  p r i or t o  POHS. Here a c c u r a t t  t e rmi no l og y  
f o r  NRC ' s  two a l t e rnu l ve c a s e s  wou l d  be " l nne d \ a t t  add i t i on a l  
decontam i na t ion" and .. f i n a l  decon t a m l n• t t on a s  part  o f  deconvnl s s i on l ng . "  

- 1 - 0400P 
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Add i t iona l nea.r - t e rm H t l v l t l e s .  whl l t  furttoaer  rtduc l ng rema i n i ng r a d i oa c t i ve � 
con t aml no t l on It THI -Z , are �ot n t e e s s a ry to ensure the .pub l l c  ht a l th ana 
saftty ana are not con s i s te n t  • l t h  t h t  ALARA p r l nc l p l o .  T h e s e  a c t l • l t l t s  are 
not p a r t  of tho " C l unup Progr a�n" b u t  r a ther •I l l  be a C C OinP l l s htd a s  an �UMMARY Of GPU NUC L EAR PE RSON- REM EST I MA T ES 
I n t e g r a l  o hment of deconrnl s s l o n l n g .  Thi s d i s t i nc t ion shou l d  bo add r t S s t d  I n  
the PE l S s l nco t ht s e  a dd i t iona l a c t l • l t l t s ,  •htntvtr o c c 01np l l s htd , • I l l  
requ i r e  cons l dtrAb l e  occupa t i o n a l  u posurt w i th no measura b l e  I nc r e a s e  I n  t h t  
m� r g l n  of saft ty a f forded by POHS . ADD I T IONAL OECOHTAIH NATION ACT I V I T I ES 

Gene r a l  Comme n t No . J - WO r k e r  Ra j l a t l on E •pos u r e  

The NRC h a s  l n c l udtd o s t l m a u s  of t h e  occupa t i ona l  rad i a t i on e • posure f o r  the 
POMS propo s a l  and tht p r i ma r y  a l t t r n l ! l •t a c t i on .  GPU Nuc l o a r  ha s r o c e n t l y  
comp l t t td a t a s k  by t a s k  s t udy of tnt occupa t iona l rad i a t ion t•posurt for 
t tt e s e  a l t e rna t i ve \ and then e s t t m a t B  art sunma r t zed In Tab l t  1 .  Then GPU 
N u c l e a r  e s t i m a t e s  l nd l c a t t  a s l gn t f t c a n t l y  l a rge r per son ... r e m  u v t nq s  thar"l I s  
i nd i c a t ed l n  t .P'Ie Dra f t  P E J S .  Thus . thrre I s a gru tr r AL.ARA l nctn t l v e to 
aaopt ttle POMS propou 1 o"t r  tr'li p r t ma r y  a I t e r n a t h t . Moreov e r . 1 f .  a s  GPU 
Nuc l " r  hH p ropos od , f i n a l  d i spos i t i on of TMJ-Z oc c u r s  at t h o  t i me of TMJ - Z  
decom:n i s s i on l n g .  t n t  ptrson-rrm u ., l nq s c o u l �  b t  t v t n  l .srqe r .  

Con s i s t e n t  • i t n the or i q i na l P E l S  THI-2 , NUREG-068 ] ,  1 98 1 , GPU Nu< l u r  • l t • S  
t n e  o c c uo. t l ona l do u u v l ng s  a s  t � e  d01n i na n c  con s l d o r a c fon I n  • • a l ua t f ng C n e  
P� ... S a l t e r na t l iJ ! .  T h e  P E l S  shou l d  em:>hu t ze that  the POHS con:i : t lon pos e s  n o  
r i sk to pue l l c  hta l t n and s a h t y ; l n  fu t .  t he poten t i a l  r e l t ! H S  f r om  T H ! - 2  
dur i ng t h i s  pe r i od �. r e  t J p t c t e o  to be much l e s s  than thou a n a l .:a a ::l  I n  
fi:J � E �- 0 1 1 2 .  " ltte f i na l  E n v i ronme n t a l  J mp . c t  S t a t e r!\f n t  Re l a t e d  t o  tht Ope r a t i on 
of T n r e e  M i l o  I s l a nd Nuc l t a r  S t a t ion . Un i t  Z . "  On ba l anc e ,  tnt s i gn i f i c a n t  
r tc:.:c t l on I n  occupa c t on�S I u · po s u r t  a s  a r ! S u l t  o f  PDHS mo r e  t han off s e t s  e v e n  
t n e  ma > i mum hypothe t i c a l  e n v i ronme n t a l  t f f t c t .  Thu'!l , a c l ea r  a � v 4 1l t a g i  for 
PDI·!S is  demon s t r a t e d .  

REACTOR BUI L D I NG 
P r o paro t l on s / Suppor t Ac t l • l t l o s  

Cha r H t o r l za t l on 
Vt n t l l a t lon Con t r o l  and Area ! so l . 
H t a l  th Phys I C S  Suppor t 
[ n g l ntt r l ng Suppor t 

Basement Gene r a l  C l e anup 
B a s emtn t  Cub l c l t  C l unup 
8aument S l oe• Wa i l  Removal 
D- R i ng Do11 Reauc t l on 
0-R\ ng F i na l  Otecn 
Dome and Po l • r  Cr ane De con 
E l . J41 ' -o - Oe con / Oost Reduc t i on 
E l .  ]41 ' -0" F i n a l  C l eanup 
E l .  305 ' -0"  Oecoo/Dou Rrduc t l on 
E l .  JOS ' -0" F \ oa \  C l r a nup 
Svs tem Oecontam l n4 t l on ·

R r o c tor Cool an t  S y s t e m  
Non-RCS Sys tems 

Subtcta I < R e a c t or Bu i l d i ng> 

AUl ! L IARY �.NO FUEL  HAIIDL I NG BUI LDI NGS 
P r e � u a t \ on s / Suppor t Ac t l 'l i t i e s  

ChHac t e r i . U t i on 
Hea l t h Phys i c s  Suppor t 
En9 l ne e r l ng Suppo r t  

AF H8 Decon/DOSt Reouc t I on · 

Subtou I < A F H 6 1  

R��W.�ST E MANAGE�ENT 

PDMS TASKS 

APPROX IMATE RANGE Of PERSON-REM EXPOSURE 

IHMED!ATE  
t PH son-Rem> 

30 - 60 
0 - 0 

\ 1 1 0 - Z450 
60 - 1 30 

1 340 - Z940 
1 Z90 - Z840 

1 80 - 400 
1 1 0  - 1 550 
140 - 1 630 

zo - 40 
10 - 1 60 

JJO - 8ZO 
120 - zoo 
510 - I Z 60 

10 - 20 
60 - I JO 

6680 - 1 4 690 

10 - 1 0  
zo - 50 

0 - 0 
100 - Z 2 0  

I 3 0  - Z80 

360 - 550 

g - g 

noo - i ssoo 

APPROX ! HA T E  SAVINGS INCURRED BY JHPLEHENTATION Of PDHS 

-Z- 0400P -3-

10-4 10- 5  

POS 1 -PDMS 
< P e r �on- R e m >  

1 0  - 30 
0 0 

3 1 0  sz·: 
30 6C· 

S JO - 1 1 60 
4 JO S SC· ' 1 00 2 1 0 
1 80 - :;g) 
ZBO - 6 1 0  

0 - 1 0  
z o  - 40 
90 - 2 1 0 
30 - 60 

1 40 - 3 1 0  

0 1 0  

3•) - i·J 

2 2 4 0  - 4 9" :· 

0 - 0 
0 - 1 0  
0 0 zo - 4•:) 

zo 50 

1 80 - 280 

m :c.1 

2 1 00 - 5800 

4500 - 9800 
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ATTACHMEN T  
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(jent r a l  COIIIII\ent No . 4 - P r o c t l c a l l ty of Con t i nued Nur-Ttrm Wor< 

As • prac t i c a l  lll& !ttr , " l .,..d l att c l unup , "  �hi l t  uUf u l  u a hypothtt l u l l y  
Dound l n'i cut f o r  I I U U i n'i t h t  t n v l ronmt n t a l  I mpac t o f  t h t  POHS proposa l ,  1 1  
not a v l abh a l terna t l vt .  To con t i nue c l tanup a c t l v l t l u  I n  t ht spec i a l  c u e  
o f  THI-2 . btyond thou current l y  p l anntd,  wou l d  requ i re 1 substant i a l  p l a n n l n'i 
and tnlj l n u r l n'i tffort U wt l l  u the  deve l opme n t  of new ttc hnoiO'iY and 
tool l nlj .  It I I  l i k e l y  that, add l t lonal  work wou l d  requ i r e  tnt uu of 
dtltruc t l ve decontam i n a t ion : t t c hn lquu . Thtrefort , such an undt r t a k l n 'i  wou l d  
const i t u t e , I n  efftc t ,  a new· proljram compa r a b l e  to dtcOI!IIII u lon l n'i ond wou l d  
ruu l t  I n  ljenerat lon of s i gn i f i cant  quln t l t l u  of 1Dnorma l wl l t t  wn l c h  wou l d  
requ i re d l spou l .  Tht c u r r e n t  l ow- l e v e l  •uto d hpoul capac i ty and s y l t t m  of 
a l loc a t i on s  are not ldequa t t  to a c c t p t  an I n f l ux of tht l ar!je vo l ume of norma l 
1nd abnorma l w a s t t s  wh i c h  wou l d  rtqu l re d l spou l . Tht GPU Nuc l u r  propou l I s  
to e n t e r  POMS and subuquen t l y  undt r t akt f u r ther dtconuml n o t lon 1 1  pa r t  of 
p l ant dtcO<Mii s s lon l nlj .  In tht l n t o r l m ,  I t  I s  1 \ <t l y  that the tota l  vol ume of 
futurt radwl l t t  cou l d  Dt reduced Dt e 1 u u  of eff l c i e nc l u  gai ned In pac<a g l ng 
ana �olumt rtduc t \ on u a r t � u \ t  of dt'i'tlop \ nq ttctH\O\o9 t t ,. . Tnu s ,  from 1 ��a;���· d l s po u l  p t r s ptc t l ve , ·  thtrt I I  a c l ur advlntaljt to p l a c i ng t ht p l a n t  

As lta ttd , I n  our Otetmbor 1 986 p l a n ,  POHS assuru a con t i nued uft and s t ab l e 
THI-2 p l ant  cond i t i on unt i l  tht t i me of dtcQIII!Ih s l on l n'i of THI- 1 , 1t wh i c h  
1 1 111 both un i t s  cou l d  De dtcOftllll l l lontd s i mul taneou s l y .  Two c l ur adv a n t a g e s  
resu l t :  

I .  Tht pol l l b l l l ty of dt comml l l l on l n'i ac t l v l t l t s  a t  THI-2 afftc t l n'i 
opo r a t l on s  It THI - 1  Is t l l m l nHt d .  

2 .  8y p e r form i n'i 1 COIMIOn func t i on for Doth fac l l l t l o s ,  tht workforc1 c a n  De 
u t l l l zed. more t f f l c l e n t l y .  

Tht NRC ' s  ntw·. dtco«.mi·Uion'i r u l e , 1 0  erR S0 . 82 < D l < l l l l ,  sptc l f l tl l l y 
rtcogn l u s  t he prtsenct  of otner nuc l u r  fa c l l l t l u  at tho s l t 1 to bt a f a c tor 
In aturml n l ni tht appropr i a te t l mt f r omt for tomp l o t l nlj a dtCOIMII I S ionl n9 
uft l y .  · 

Rtcoljn l t lon of thtU l l l ufl  and con s i d e ra t i on of tht a11oc h ttd ad·Jantalje s to 
bt ru l l ze d  by p l a c i ng THI -2 I n  POHS Shou l d  bt l nc l udt� In t h i s PE l S .  

Ctne r a l  Comment No. · 5  - P E l S  Sunrnary T a b l e  S- 1 
Tabh S . l ,  wh i c h  su ... a r l zu and compa r t l  tho l11pa c t s  from NRC ' s  "dt l aytd 
c l tanup" 1nd " l mme d l a t t  c l eanup" a l torna t l vu dots not e<>mpa r t  tht two 
l l ttrno t l v t  c u t s  en a conwncn t l mo f r amt . As 1 r t s u l t ,  GPU Nuc l u r  Dt l l t v o s  I t  
dou not p r t stnt an accurau compa r hon of thtst a l ttrna t ht c a n s .  

CPU Nut l u r  ha s developed a SU99f l t t d  rev i s ion t o  Tab l e  5 . 1  wh i ch POr t r o y s  a 
tOIIpar l son of l l <t ac t l v l t l e L  Ht uu a C()llll'()n t lmtfromt and tht NRC data 
txcept fer tht oc cupat iona l upcsure e s t lmatos  whtrt •• uu tho CPU Nuc l e a; 
t s t lma t t s  from Tabh I .  

-4- 0400P 
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Tht thru mojcr chan 'ill to Tab I t  S-1  arr prcpoud by GPU Nuc l e a r :  

I .  Compare the two a l t e r na t i ve s  ovtr tht umo t lmt ptr l od < 2 4  y u r s >  ,so t h a t  t ime deptndtnt factors C t . lj  . . c os t ,  off- s l tt rad i a t ion f i POs u r r >  c a n  b e  
tomplrtd e n  tho umt Da s I s ;  

Z .  Comport rod l o l og l c a l  "POSurll dut t o  thllt  a c t i v i t i e s  t o  n a t u r a l 
DICkground ra'd l a t lon t x posurt to h l gh l l 'iht  the i r  rr l a t l ve i n s i gn l f l c o nc e ;  
&nd 

3 .  D l • l dt hblt S . l  I nto thrtt separatt p a r t s  s o  thlt  s i mi l a r  lmp1c t s  a r e  
IDOrt rud l ly  com;>a red.  

In  add i t i on ,  I t  I I  suljljl l ttd that  an  append i x  <or rrfe r e n c e >  a d d re s s i ng 
col l tc t l v t  occupi t l on• l  ptrson-rom o s t i ma t t s  be prov i de �  to fa c i l i t a t e  a n  
unde r s t a n d i n g  cf tho b a s e s  o f  t h e  P E l S  1 1 t 1 ma t e s . Th i s  appon d i • shou l d  be  
baud on tho  CPU Nuc l ta r  s t udy s umma r l zod I n  Tabl e  1 .  The  GPU  Nuc l ea r  
ptnon- rtm u t lmatts art  s i gn i f i c a n t l y  n i gher than those p r e u n ted i n  tne 
PElS.  Tht p r i nc ip a l  con t r i bu tors < I . e . ,  60t) a r t  Roac tor Bui l d i ng bJseme n t  
a n d  D-R i ng a c t l v l t l l l  whort po r scnne l a c c e 1 1  c ur re n t l y  I s  l i m i t e d .  A l though 
PC1'1S env t s lons ma a l murn un of advanced robot i c s .  such acp l l c a t l on ., i l l  be 
l l ml ttd In some aroas C t . lj  . .  0- R i ng s >  and managoment of por sonne l e • po sure  
wi l l  bt kty.  Thtreforo , lht na tura l dtcay proc e 1 1  dur i ng PDMS , wh i ch • I l l  
r u u l t  I n  • s i gn i f i cant  dtcreast I n  work a r ea dell r a t e s .  w i l l  s l �jn i f l c a n t l y  
dtcru.st  penonntl e x posure and , I n  some caus , the scope o f  .,ork r e q o. d r e :t .  
dt t & t l t d  ana l ys i s  o f  occ'upat \ona l  penon-rtm cos H ,  tne r e s u l t s  o f  ���:h t ch a r e  
surrAa r hed above, I s  I n  t h e  proc e s s  of pub l i c a t i on and wi l l  b e  for"a r de1  a s  
�ppondh I �  o f  t h o  Post -Otfue l l ng Mon i tcroa Stora9e Safety Ana l � s l s  RHor t .  

The r 1 1 u l tant sugge s t td rtv l s lcns t o  tht Oroft  P E l S  Tab l t  S - 1  a r t  a t t a c �·eo a s :  

I .  Rtv l ud Tab l t  S-1 - Raa l a t l on Dose Impo c t s  

2 .  Re·JI s t d  T a b  I t  S-2 - Potent I a  I H u l  th lmpacat 

3 .  Rtv l ud Tablt  S-3 - Othor Impa c t s  

-5-
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____ R�(!�!JOII llOS!..Jf!!�m· 
llliC 1-dhlt .. turl l b  

IIRC Post-POliS Clunup A l tern• t l •t Bock ground 
C l eanup A l torn• t l vt P l us 20-yr Storogt Rldhtlon 

!!lli!! 
___ ll4Jr_l ___ 124 lr )  .Jl!J!.L 

OCcupotlon•l Dou 2670-5160 person-rea 1 1 10- 1 5520 per son-r .. N/A 

Bone Dose to the Off -s I tt Popu l a t ion 

Mul .. l ly hpoud Ind i v i dua l o . oo 1 d to o . o3c re• o . oo 1d to o . oo9c rea 4 ,08 ... 

Ioi i i  Popu l a t ion 9d to zoe per son-re• 7c to 9d pfr son-r•• 9 al l l ion 
__p�!__ 

lol a !  Body Dose to the Off-s l it Popu h t lon 
H l t h l n  1 50-Mi l t  R4d lus of IHI -2 

Mu l u l ly hpoud I nd i v i dua l o. ooosd to o . oo4c re• o . ooosd to o . oo 1 c  roa 1 .  20 rea 

lOIII Popu l a t ion 2d to I I C porson-rt• 2d to 3C porson-ro• 16 •I I l ion 
per son- re• 

• Off - s i l o  don s  I nc l ude tho c on t r i bu t i on  froa the NRC ' s  4-yur •dd l t lona l decont••lna t lon erfort and the 
con t r i but ion froa • l rborne r e l  .. sos Q!!]t  dur i ng 1 20-yoar s tor•g• per i od .  

N a t ur• l blckground rad i a t ion doses o r e  based on NCRP-93 and are c • l c u l a tod based on I nd i v i dua l doses of 0 . 1 1  ro•/yr 
bono dose and 0 . 30 ro•lyr tot a l  body do s e .  A popu l a t ion of 2 . 2  mi l l ion was used to c a l c u l a to tho po r son-re11. 

Those dose s  were c• l c u l a ted by the NRC and repre sent bound ing cond i t ions . !here h no s l gn l f l cont d l rferonce I n  
t h e  a l terna t hos based on onv l ron110ntal l•pa c t .  A l l  doses a r e  we l l  be low 1 1  o f  natural  background rad i a t ion . 

d .  lhou doses wore u l c u l alod for tho GPU Nuc l ear POMS storage proposa l as presented In tho Envl ronaen t a l  E va l ua t ion 
for POMS. They art adjustod for a 24- yo.,. t i me por i od lo coinc i de w i t h the NRC dose c a l c u l a t ions . Doses were 
c a l c u l a t ed u s i ng 1 c t ua l  source ter01s . Based on ac tua l 0 1 por l ence and techn l c o l  dala for the pe r i od 1 98 3 - 87 , these 
d a l a  a s sume equ iva l ent r e l eases for por l ods of ac t i ve decont a m i n a t ion and POMS . 

- I·- 0400P 
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AfVI S£0 _ _ I ABLE._�:� 

POHNIIAL H(ALIH IMPACI 

---------------- ---------------------1,------ --

Off- s l tt Popu l a t i on  
Norktr Popu l a t ion 

�o.i!f!t_!!_ �f C.��!!LQIJ��!!.!c 
Coff- s l te popu l a t i on )  

J n d l v l du• l R i sk s  to Off-s i te Popu l a t i on  

C�nc er 

C. net I c  D i sorder 

�1!\l�_! lon of Hea l th !!.!.!� ' 

NRC Post-PDMS 
CJ'!.���p-�!_t_o_r_na t l v  .. 

o . oo1 • 
o . •  to o . e  

0 . 2  to o . •  

L o s s  than 
1 1 2  . ooo .ooo . oood 

L o s s  than 
1 /2 7 , 000 .000 

NAC 1-d h te 
C l unup A l terna l l vt 
1'__1!!_1__lQ::.l!2!��m-

o . ooo• - ­
' t o  2 

o . s  to I 

Loss than 
I .' S ,OOO , OOO ,DOD 

L e s s  than 
1 / 1 1  .000 , 000 

N• t ur • l  
!nill!.�� 

lS2 . ooo• 
t 6ob 

1 , 100 , 000 

1 / 10 

l T h i s  value l 11p l l e s  thAt there Is lppro• l .a tely I chance In 1000 that 1 s i ng l e  f a t a l  cancer .ay occur • .,.g the 
2 . 2  •t l l l on penon off- \ l t e  popu l a t i on .  Hanover . t h e  n a t ur a l  UR(tr .or t a l l ty r a t e  a1110n9 2 . 2  • I  I l ion pen,ons. h 
about lS2 , DOD ClleS . 

lhe n1 tura l Inc i dence of uncer dea ths for the worker popu l a t i on  I s  161 of the o s l l.ated work force of tODD requ i red 
for the c l tanup phase of e i ther NAC a l terna t ive . 

c Gtne t l c  d i sorder s  art ca l cu l • ttd for tho equl l l br l ua  cond i t ion •h l c h  Inc l udes S gene r a t ions for tho 2 . 2  •l _l l lon 
persons for • total  of I I  •l l l lon I nd i v idua l s .  Harker e a posure dose a l110 s l  .. e l u s i v e l y  accounts for gene t i c  
d i sorder va l ue s  1nd I s  I ncorpora ted I n t o  the off - s i t e  popu l a t i on s l nc r  f u t ure qoner a t l ons of rad i a t ion workers are 
the .. mber s  of the publ i c .  

The aver•ge I nd i v idua l cancer r i sk due t o  POt4S and add l t lon•l  HAC-def i ned dec on t a,. l n a t lon ac t i v i t i e s  wou l d  b e  I 
chance -In 2 b i l l ion . for t he average I nd i v i dua l ,  tho n.1 1 u r a l r i sk of d y i ng f r0111 , ,,ncer i s  appro l i 11a l o l y  I chance 
In 6 .  
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Cost <S Hl l l tonl 

Rad l oa c t l vt Wutt Bur i a l  
Ground V o  1 umt 

E s t l matt NumDtr of Traffic  
Ac c i dents  

Est lmattd NumDor of Traff i c  
!njur l t s  

E s t l ma U d  Numotr of Tro f f t c  
Fata l l t l o s  

RfV!SED TABLE S-l 

OTHER IMPACTS 

NRC Post-POHS 
C l unup A l ttrna t l vt 

<24  yrl 

200-320 

33.000 to 
7 4 , 000 f t l 

0. 5 to 1 c 

0 . 3  to 0 . 6c 

0 . 02 to o . osc 

ATTACHMENT 
4 4 1 0-88-L-0097 

NRC !11111td l att 
C l unup A l t o r na t l vo 
P l u s 20-yr Stora�o 

<24 yr I 

240-3204 

32 .ooo to 
70 , 000 t t l 

to 

to 

0 . 1 to 0 . 2  

a .  Tht cost I s  Dased on tho NRC o s t l mato  o f  S i lO t o  52'� mi l l i on t o  perform 
" l nntd htt chanup" p l u s  ·the NRC t s t lmato of S J . B  mi l l ion por year for 
20 yoars to ma i nt a i n  tht p l ant In a storod cond i t ion . Tht cost e s t i mates  
art  used for purposu of  compa r i ng a l terna t l v u  and  do  not re f l o c t  a c t u a l  
GPU Nuc l tar co>! o s t l ma t t s .  T h o  I n i t i a l  GPU Nuc l u r  o s t l m•to o f  t h o  
r e l a t i ve cost Ind icates  t h o  NRC ' s  " l llllltdhto  c l eanup" a l terna t i v e  �ou l d  
D t  1110ro cost l y .  

D .  Advancos I n  waste rtduc t l on and packag i ng technology shou l d  ruu l t  I n  a 
reduc t t on tn the overa l l  was a  vol ume for t h t s a l terna t h e .  

c .  An assumed reduction i n  tho d J Uanco travo l l od t o  tht off- s l to Dur i a l  
s i t e ,  coup led w i th an t i c i pated wa s t e  vol ume rtduc t lons . shou l d  cause  t ho 
degree to wh ich tl'le env i ronmenta l  uu s.sment favon the NRC ' s.  "de l ayed 
c hanup" to Increa s e .  

-8- 0400P 
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Ctnor a l  COimllnt No. 6 - Ros l dual  fut l 

ATTACHMENT 
44 1 0-88-L-0097 

Tht �Oi l of tht currtnt dofut l l ng progrim Is to rtiiiOvt groattr than 99'%. of tht 
fut l .  Tho Ructor Vo uo l <R'II wi l l  Do dtfuo l td to tht t•ttnt that 'l,.,"l., . ) suDc r l t l co l l ty con Dt onsurod . Nt cal l to tht Staff ' s  a t t o n t l on tho 
I n forma t i on  cont a i ned In Tochn l c a l  Spte l f l ca t lon Chango Rt�ut s t  No . 5 3 .  
suDIDi t tod v i a  GPU Nuc l u r  I o t ter 44 10-87-L-0042 dattd Apr i l  2 3 ,  1 98 7 .  ana 
approvod Dy L l e tnst AolondDitnt No. 30 da ltd Hay 27 . 1 988 . wh Ich  noted  tna t the  
quant t ty of res i dua l futl  I n  tht RV IDly flCitd 70 k g .  Tho f ina l  quan t i t y of 
fuel rema i n ing  I n  tho .RV wi l l  Dt roportod a s  part of tho Dtfut l l ng Comp l e t ion 
Rtport In accordanct w i t h  Tochn l c a l  Sptc l f l c a t l on 1 . 3 .  

The source term ava t hb l t  for tnv l ronrRenta l re leases  h r e l a t i v e l y  \ RHl'IS t t i ve 
to tho quan t i ty of r t s l dual futl In tht Ructor Vo s s o l  as tho fue l I s  
con t a l nt� and suDc r l t l c a l . Thu s ,  tht overa l l  conc l u s ions of tho PElS  ao not 
cnango btcauu tn l s  futl wi l l  b• conta i ned w l t n l n  tno Reac tor Vrs s r l  ana 
cannot con t r i bute to the Reactor Bu \ 1 d l n9 atmosphe r i c  r e l ea s e  source term .  
Bound i ng C i l cu l a t lons for ourpous of tOtil env i ronment a l  a s u s sm

.
ent  need not 

awaa tnt Otfut l l ng Comp l e t ion Rtpor t .  They c an Do P r r formed now Dasea on an 
auumed r e s i dual fue l I nventory of I t  of the or i Q i na l  core I nventory as 
l n d l cattd In tho a t scus s l on of tno compar i son of NRC ' s  c l eanup a l terna t i v e s  I n  
Ste t l on 3 . 0 ,  page 3 . 1 ,  of tho PElS.  

-9- 0400P 
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SPEC IFIC COHHENTS 

Sunmory aM Nomenc l a turo 

ATTACHMENT 
4410-88-L-0097 

S'""'"'"''.:l v / footnott - Su Gene r a l  Conmtnt No. 6 concern ing res i du a l  fue l I n  RV . 

1\lcmt"c. \o.�rc � - Shou l d  use dtf l n l  t lon frOIJJ 10 CfR 20. 1 

\ ,).  u v l  - Hl l l l rotntgen and mrom art not un i U  of radioac t i v i t y .  They are un i t s  
Nc"'�tn<-\00 >Jte. . 70rmtasur l n� rad l l t l on tJposurt t i ther I n  a i r  < roentge n s )  or In humans < reml . 

1 :\ u v l li /SOS - In add i t i on to radioa c t i ve ces i um .  the Sutmerged Oeml nera l l ze r  

(\)aft\Qfi<.\Oi "ft. System •U de s i gned to romove radioa c t i ve stron t i um and many other fld loa c t l ve 

l sctopes prount In the radloactlvtly  contami nated water It procent\ . 

- 1 0- 0400P 
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AT TACHMENT 
44 1 0-88-L-0097 

Int rodu c t i on 

Pagts 1 . 1 ,  2 . 30. 2 . 3 1 ,  3 . 1 - GPU Nuc lear  curront l y  est imates that  at l e a s t  997. 
of the or iginal fue l ln .. ntory wi l l  be r tmoYOd pr i or to entry I nto POHS. 
Thu s ,  for purposes of thi s document , It shou l d  be a s s umea that 17. of the 
or i g i n a l  fue l I nventory romalns a t  THI - 2 .  <See Gener a l  COIJlmen t  No. 6 . l  GPU 
Nuc lear IS unable  to dup l i cate tht ut lmated 0 . 1 6  percent v a l ue QuOted on 
Pages 2 . 30 and 2 . 3 1 ba sed on the est imated re s i dua l fue l va l ues  prov l �e:l by 
GPU Nuc l ear on Page 1 1  of tht December 1 986 ropor t .  

Pagts 1 . 1 ,  2 . 1 6 - Tht u tent of Reactor Coolant  System decon um; na t lon 
ac t i v i ty Is l i mited  to fuel removal and dra i n i ng of the Reac tor Cix>l ant  Sys :em 
to tho e • tent prac t i ca l . 

� - Trtatment of radioa c t i ve l i Qu ids  may not be ccmp l e ttd p r i or to 
entry I nto POHS u It  Is  l l k�ly that Acci dent-Generated Water proce s s i ng and 
di sposa l wi l l  be underway . Trutment of Ac c l don t-Generattd Wa t e r  Is  ana l yzed 
separatel y In PE lS  Supp l ement No. 2 .  

- I I - 0400P 
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'2,. .1 .\ 

7. 1 .7.. 

'2.. . \ .\  
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"2. .\ .4 

ATTACHMENT 
U I 0-88-L-0097 

Background Information Affec t i ng C l eanup A l ternut ves  

Pago 2 . "5ec t l on 2 . 1 . 1  - <Socond Parographl - At the end of 1 98 7 ,  the gono r a l  
aru uposurt r a t o s  a t  tht :S47' tllvat l on wort appro• l mue l y  2 5  to 3 5  mR / h r ,  
w i t h  I u s  than 35 mR/hr for most  wt l l -travt l lod  area s .  

Pago 2 . 9/Se c t l on 2 . 1 . 1  - < Stcond Paragraph) - The h s t  sentence shou l d  r o a d ,  
" I n  add i t i o n ,  a l ayer o f  s l udgo w a s  dopos l ttd o n  t h e  baseme n t  floor . •  

Pagt 2 . 1 1 /Stc t l on 2 . 1 . 1 - As s t atod In our Centra l Commtnt No. 2 •. CPU Nuc l e a r  
con s i ders t h o  "Cleanup Prog ram" to be comp l t ttd pr ior to entry I n to POMS. 

Pagt 2 . 1 1 /Sect l on 2 . I .  I - Dopend l n9 on tnt radloac t l v l  ty l eve l s  of tho Rue tor 
Bu i l d i ng bastmont wa t o r ,  procos s l ng may bt through SOS and EPICOR II or on ly 
through EP I COR 1 1 .  Thh d i s t i nc t ion Shou l d  bt acknow l edged . 

Page 2 . 1 1 /Stc t l on 2 . 1 . 1 - Hork be i ng pe rformtd In the Rue ter Bu i l d i n g  
baument pr ior t o  t n t r y  I n to PDMS I s  priNr l l y bt l ng performed I n  Quadran t s  
and 2 .  

Pa3e 2 . 1 2 / r tgure t . 7 - The data presented In t h i s  f l gurt shou l d  bt c l a r i f i e d .  
T h e  rld i a t t on uposurt r a t e s  1 r e  not general 1rea txposure r 1 t u  b u t  ra t he r  
aro 01posu r t  rates  obt a l ntd by use  of  a s h l t l ded d l rt c t lona l  prote . Ho s t  of 
tt:e data h de r i ved from contact rtad t ngs . Even the gener a l  area read i n g s  are  
h igh ly  d i r e c t i onal  and  do not g lvt an accuratt rtpresonta t l on of  actual  
general  arta t � posure r a t e s . Thus , the  actual  genera l area eaposure rat e s ,  
taken • l th a non-d i re c t i on a l  probe , ,  wou l d  be lo•tr than the contact 0 1 posures 
rates  but h i gher  than tho gonoral  area e.posure ratos  ldtnt l  f ltd  on th l  s 
f igure . 

Paoo 2 . 1 3/Sect lon 2 . 1 . 2 - The l i t t e r  stages of defue l l ng !.!..!..! requ l ro c u t t ing 
through the l owtr grid p l a t e s  and f low d istr i butor for g i ng I n  tho lower cort 
support a s semb ly.  

Pa;o 2 . 1 3/Soc t l on 2 . 1 . 2 - Tho final  storogt loca t i on of tho Rueter Vo s s o l  
cor.:pononts  h a s  not boen s e l ec ted;  ho•••er.  thoy • I l l  b t  s tored I n  s u l t ab l o  
locat ions t o  m i n i mi ze tho pottn t t a l  for migration of fut l or ac t i v i ty to 
unconta l ntd aroas of the Rue ter Bui l d i ng . Sugges ted reword i ng of t h i s 
sen tenco wou l d  bo : "Af t e r  dtfue l lng , reac tor I nterna l s  may be returned to the 
vesse l  or s tored In othtr s u l tablt locat ions In the Reac tor Bu i l d i n g  such as 
under s h i e l d i ng In the refue l i ng cana l . "  

Page 2 . 1 3/Sec t l on 2 . 1 . 2 - The s t a tomont that "Otfue l l ng wi l l  con t i nue u n t i l  
a l l  the fuel access i b l e ,  th roughout the rueter v e s se l , has bten removed , "  may 
not be accurato . CPU Nuc l e a r  wi l l  removo as IIIUCh fue l from the reac tor v e s s e l  
as  can b e  a c h i e ved, b a s e d  o n  tecnnology, c r i t i ca l i ty conce rns . a n d  ALARA 
cons i dera t i on s .  Somo fue l wh ich  I s  acc o s s l b l e  < o . g . ,  t h i n  f i lms on Reac tor 
Vessel  componen t s >  may not be prac t i ca b l e  to · remove. 

- 1 2- 0400P 
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ATTACHMENT 
441 0-88-L-0097 

p13e 2 . 1 6/Tab l t  2 . 1  - Th i s  t a b l t  shou l d  bt annotattd to r o f l t c t  that the 

e s t imAted core ma t l r h l  d i s t r i bu t ion In the Reac tor Vtutl ts a s  of 

OoctmDor 3 1 . 1 98 7 ,  u sta ttd I n  tht t"t on Pagt 2 . 1 ) . 

Pago 2 . 28/5ec t l on 2 . 2 . 2 . 3 - Tht t s t l mau for "some•hat so l ub l t  f i s s i on 

pro� c t s "  wu c a l c ula ud ba sod on t ho r a t io of an o s t l ma t ed 2 1 , 000 c u r i e s  of 

total c u 1 u01 rtma l n l ng to tho or i g i na l  o s t l ma u  of 660.000 c u r i o s : I . e . •  3 . 21 

of tnt or\9tnal  •c t h t ty rema i n i ng tn the Atactor Bu l l d t n 9 .  HO'Iitvtr , I n  

dtr l v l n g  t h i S  o s t l ma t e ,  appro• l ma t o l y  1 5 , 000 c u r l t s  of ces l um rema l � lng  I n  tne 

'"0"-Aings •tre not con s i dered ;  thus . the e s t 1 mHe of the rema 1 n l n; somiwl"'at 

solubh f i S S ion produc t s "  l n c r o a s e s  to S . 5'1. of the or i g i n a l  v a l ue . 

Pago 2 . 29/Stc t l on 2 . 2 . 2 . 3 - Tht · C s - 1 l 7 : Sr-90 rat io  for the 3000 p s i  conc r e t e  

s l ab wa l t  I s  approdma t e l y  2 : 1  v i c e  24 : 1 .  

- 1 3· 0400P 
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ATTACHMENT 
441 0-88-L-0097 

Proposed And A l terna t i ve P l an s  for Colllp l t t lon of TMI-2 Cltanup 

Paae 3 . 1 /Stct l on 3 .0 - Baud on current status of tho adjud i catory process for 
Acc l dent-Gone rattd Wat e r  <AGWl d l spou l .  thero ""'Y bo AGW In tho Au• l l l ary and \ :2.  fue l Handl i ng Bui l d i ng s  when TMI-2 onters POMS. 3,\. • ""'Y not ye t be dr� l ned . 

Spoc t f l ca l l y .  tho fuel  Pool s 

7. 1.).. 

"!..C 

7."!..4.\ 

�.\.\.\ 

� .\ .\ , \  
"3 . \.\.:!. 

� .\. \ .� 

Page 3 . 1 /Se c t t on 3 . 0 - The SCOPI of 
plac i ng TMI-2 I n  a POMS cond i t ion. 
d i spos i t ion of tho p l ant subsequent 
proposed. 

the GPU Nuchar proposa l  I s  l i mi ted to 
Add i t ional u t t v l ty and tho f i na l  
to PDMS h a s  not b u n  stud Ied  nor I s  I t  now 

Page 3 . 2 / T a b l e  3 . 1 - The radiolog i c a l  goal of <35,000 mRihr for tho Reactor 
Bu i l d i ng Basement gene r a l  area  11posure rato I s  based on .the upectod dose 
rates t n  the basement fol l ow i ng tho p l anned scope of work . The actual  
cond i t ions In  the  Reactor Bu i l d i n g  Basemen t ,  fol lowing tho compl e t i on of the  
current  scope of the c l eanup ac t i v i t i e s ,  are  upectod to raoge from 1 R/hr to 
greater  than too Rlhr based on the success of thou ac t t v t t l t s  I n  the various  
areas  of the Reactor Bu i l d i ng Basement. The l l •l t l n'l factors  w i l l  be  
acces s i b i l i ty and ALARA cond i t i ons .  

Page 3 . 4/Sec t l on 3 . 1 . 5 - Tho · no a c t i o� a l terna t t vo shou l d  be ova l uated on the 
ba s t s  that a l l  propa r a t t on for POMS h.,  bun comp l e ted and TMI-2 has botn 
p l aced I n  a safe , stab  I t .  and secure cond I tton that reprosent s no r t sk to 
pub l i c  hea l th and safe t y .  

Paae 3 . 61 Sec t i on 3 . 2  1 . 1  - Present ly  the on l y  I tems ldent l f l td to be 
preserved for future uso fol lowing PDHS are the mechani c a l  components  of the 
Pol a r  Crane . 

Page 3 . 6/Se c t t on 3 . 2 . 1 . 1 - Thou sect ions Imp l y  that the current env i ronme n t a l  
Page 3 . 9/Sect l on 3 . 2 . 1 . 3  mon i tor i ng program a t  TMI wi l l  be ma i nt a i ned 
Page 4 1 2 /Sec t > on 4 1 . 4  unchanged throughout POMS . Howe ve r ,  both GPU 
Nuc l e a r ' s  December 1 986 Report on POMS and our March 1 g97 E n v i ronmental  
Eval uat ion stall  that the  env i ronmental  moni toring progr�m at  TMI  undorgoes 
conti nuous rev iew and ' mod l f t cat ton In responst to chang i ng s i te and p l a n t  
condi t i ons .  T h i s  proc e s s  I s  upected t o  con t i nue d u r i n g  POHS . However , an 
adequate and approp r i at e  s t te env i ronmental mon i to r i ng proljram w i l l  be  
mat  nta t ned throughout PDMS to prov t de coverage for TMI - 1  and TMI -2 . 

Page 3 . 7/Se c t t on 3 . 2 . 1 . 3  - The current p l an for mon i tor i ng effluents  du r i ng 
Page 3 . 1 3/Se c t l on 3 . 2  . 2 . I  pas s  I . e  a i r flow cond i t i on s  I s  to pe r i od i c a l l y  
< somt-annua l l y l  perform an a s s ay o f  t h e  HEPA f i l ter . Based o n  a known f i l te r  
tff l c l tncy, t h e  tot a l  pa r t i c u l a te r e l ease t o  t h o  envi ronment can be 
determined . S i nce f i l te r  depos i t ion ts cumul a t t v o ,  th i s  .,. thod prov i des  
determinat i ve mon i tor i ng of breather effl uents on a con t i nuous bas i s .  

- 1 4- OIOOP 
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Page 3 . 8/lable 3 . 2  • A l t hough not spec i f i c a l l y  def i ned In previous GPu Nuc l e a r 3 I I � submi t ta l s ,  the conti nuous sump leve l  monl tor l n'l refer red to In Tab l e  3 . 2  I s  • • • 

w l a  an 1 hrm func t i on . Atmott hvtl  mea s u r i n g  dev i ce s  art not p l anned . 

Paae 3 . 10/Sect lon 3 . 2 . 1 . 4 - P r i nc i pa l  post -PDMS ac t i v i t i e s  requ i red to r e s tore 
the plant to a condi t i on s i mi l a r  to a normal p l ant at  end of l i fe I n c l ude 
dtconumtnatlon of Reactor Cool ant System end conne c t i ng systems and c l e a nup 1. 1."2. 
of the Ructor Bui l d i n g ,  espec i a l l y  the bastmont and I n s i de the 0- Ri ngs . POMS 
t s  a log i c a l  "hold po i n t "  pr i or to deconvnl s s t ontng . Tho n O J t  s t ep < I . e  . •  
acc0111p l l shment of these post-POHS act t v t t t o s l  log i ca l l y I s  a part  of 
de cO... I s s lonlng of the pl ant . 

Page ] . 1 4 /Stc t l on 3 . 2 . 2 . 1 - Rad l onuc l l dos  'pec l f l ca l l y  assoc i ated w i t h  the 
fuel dtbr t s  are located I n  tho Roactor Coo l ant Sys t em and connec t ed p 1 p 1 ng 
systems . 

Page ] . 1 6 /Stc t l on 3 . 2 . 2 . 1 - An a s s umpt i on that 101 of a c t i v a t ion produ c t s  
become 1 t rborne appears  t o  b e  ove r l y  connrvat t vt s i nc e  t h i s  ac t t v l ty ' '  
I nter s t i t i A l l y �ound to the ma t e r i a l  I t  I s  contami n a t i n g .  

P&ge ) . Z l /Soct lon 3 . 2 . 2 . 2 . These acc i dent  ana l ys e s  n sume fa i l ure of bot h  
Page ) . 36/Sectlon 3 . 3 . 2 . 2 stagf l of a doub lo-stage HEPA-f l l tt r  a t  the "most  
c r i t i c a l  t i me " .  Th i s  dOublt f a i l ure event  should bt chara c t e r i z e d  a s  a v e r y  
l o w  probabl l l  t y  event . 

P&gt ] . 2 3/Stct lon 3 . 2 . 2 . 2 - GPU Nuc lear p l an '  to deac t i vate the SDS iystem 
upon com�> l tt l on of  AGH d i sposa l ;  thu s .  SOS wou l d  not  be ava i l a b l e  for 
post-POMS ac t i v i t i e s .  A more appropr i a te a s sumption I s  that contami nated  
l i quids wou l d  be  processed by EPICOR I I  pr ior to  s tora9e I n  an ou t s i de s torage 
tani<_pend l ng 'ubsequent d l sposa I .  

Pa;e ] . 26/Sec t l on 3 . 2 . 4  • Prepa r a t i on for POMS cou l d  generate some C l a s s  B 
waste due to the rol a t l vo l y  h i g h  Sr-90 concen trat i on I n  contami nat ion a t  
TMI - 2 .  Based o n  present e•pe r l enet , t h e  e s t imated r a t i o  o f  C l a s s  A t o  C l a s s  
waste wou l d  b t  appro• l ma t e l y  20 : 1 .  

Page 3 . 26/Sect ion 3 . 2 . 4 . Radioac t i ve wa s t e  wou l d  not necessa • l l y  be s h l p�>eO 
off-s t te a s  \ t  ls generated .  Normal procedures cal l for �aue to be Ha;eCI 
on- s i te unt i l  a suff i c i en t  vol ume Is  generated to make up • .. fu l l  ' h l pme n t  

Pago ] . 26/Tablt 3 . 1 4 . The amount of wa s t e  l i s t ed under "Prepara t i on s  for 
POM;" appear low. GPU Nuc lear  current l y  es t i mates that 38, 000 cuo l c  feet  of 
waste wi l l  be gene rated In l gBa w i th anothor 9000- 1 8 , 000 cub i c  fee t e s t i ma ted 
for 1 989 . Of thi s vol ume , appro• l ma t e l y  4000-5000 c u b i c  feet wou l d  be C l a s s  A 
waste d i rect ly  r e l a ted to prepa r a t i on for POMS. 

Page 3 . 2 7 / Sect lon 3 . 2 . 4 -
Page f . l l f . l  
NRC and DOT regu l a t ion s .  
conta i ners  of 98 . 5  f t 3 or 

Most C l a s s  A waste  does not requ i re s h i pment I n  a 
l i censed shi pping casi< In order to comp l y  w i th the 
Most of t h i s  Chss A wa s t e  I s  'hi pped In unsh i e l ded 
1 0 1 4  f t 3 . 

- I S- 0400P 
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Pagt 3 . 2 7 /Stc t l on 3 . 2 . 4 - Tht 1 42 ft 3 CUks l l censtd for ShlptHnt of C h "  C 
wutt Ht olso l lconud for shl p111nt of Clan B wu tts . 

Pale 3 . 2 7/Sec t l on J-2 . 4 - The usulll!lt l on thU the re9lona l d i sposal  fo c l l l ty '2.. ."35 wl I be �00 •lie s  r om  t h e  TMI s l tt oppurs t o  be over ly  constrvot l ve s i nc e 
the low- l evel  rodloac t l ve waste d i spos a l  s i te wi l l  be locottd In Pennsy l van h .  

, tJ Pogo 3.2 7/Stc t l on 3 . 2 . 4 - In d l scun l n9 the uni que arnn9tment betwun CPU ..__ Page 3 . 40/Sect l on 3 . 3 . 4  Nuc l ur ond tht U . S .  OtpHtOifnt o f  Energy < 00 £ >  to 
d l spou of •u tt c l a s s i f i ed u irta!tr than C h s s  C. I t  shou l d  bt nottd that  
!ht  currtn!  CPU Nuc lur controc t w i th tht  00£ for  th i s  strv l ct 1 1 p l r e s  
Oectmbtr 3 1 , 1 989. Ol spoul o f  such wutt ofttr that t i me  wi l l  requ i re 
ntgot h t l on of 1 new controc t .  

7.'33.\ 

Pagt 3 . 34/Sec t l on 3 . 3 . 2 . 1  - The Sub11tr9ed Oem l ntra i i Ztr Syltem < SOS> shou l d  
not b t  u s umto t o  b t  ope rab lt  for purpous of analys i s  of the " l mm•d l a t t  
daconUm l n a t l on "  a l ttrno t l ve .  C PU  Nuc l ear p h n s  to oeac t l va !t the SOS systtm 
upon comp l e t ion of AGH d i sposa l .  

Page 3 . 40/Tab l e  3 .23  - Table  3 . 23 shou l d  l n c l udt !ht  dost u t l mate  for  !ht 
20-yur stor age pe r i od after the so-c a l l ed " l nrne d l ate c l eanup" o l ternat l vt to 
prov l dt a IIIOrt vo l l d compa r i son to "del ayed c l eanup . "  Baud on Tab l e  3 . 1 3 ,  
v a l  uu of 3-20 person rtm for th I s  ptr loa -au I 0 be appropr I a  u .  

- 1 6- 0400P 
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CQIIPa r l son of Env i ronmental  Impa c t  of Oe l aytd and Immed i a t e  C l eanup 

Page � . l /St�t l on 5 . 1  - Th i s  d l sc u . , l on rtftrs to an a s s um•� aver age background 
dOlt ratt o 87 llrtm/y r .  The recent ly  rev l u d  va lut of 300 mrem/yr , as 
defl ntd I n  NCRP Report No .  93, shou l d  be l ncorpora u o  . 

- 1 7- 0400P 
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Append i x  f 

Nu te Vol umo E s t l ma t o s  and wa su Transpor t a t ion Impacts  

Page f . l/hb l r  F . l - Tho radlonuc l l do s  Tc-99 1 0 . 3  Cl /ml ) and H-3 < 700 
Cl lml) shou I d be aaaoa to tho l i s t  of l sotopos pro sont at THI-2 1 n order to 
tnsurt tht accuracy of Footnou C a ) .  

Pago F . I 6/Stc t l on F . 2 . 4 - GPU Nuc ll.,  trpo r l onco " l nd l cotu th.i t sh ipp ing 
conta l nor  lu u s  for typo B c u k s  typ ica l l y  average 52000/day . 

- 1 8- 0400P 
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"'---4 Maryland Departmenl of Nalural Resources 
Enoru Administration - Power Plant Research Program 

Tawn Stale Office Buildina 
Annapolis. MIJ")'Iand 21401 
1]01) 974-2261 

William Donaid Schacln Torrey C. Brown, \1.0. 
�'"" Go...-

July 2 0 ,  1 9 8 8  

Dr . Michael T .  Kasnik 
THI Project Directorate 
Office of Nuclear Reactor Regulation 
u . s .  Nuclear Regulatory Commis s ion 
Washington , D . C .  20555 

RE a Draft Suppl81118nt No . 3 to the ProqrllliiiiiDtic Environmental 
Impact Statement Related to Decontamination and Disposal 
of Radioactive Wastes Resultinq from March 2 8 ,  1 9 7 9  
Accident Three Mile Island Nuclear Station, Unit 2 ( HUREG-06 8 3 ) 

Dear Dr . Masnika 

The above referenced document has been reviewed by 
KDryland ' s Departments of Natural Resources and the Environment 
and the Governor ' a Commisaion ·on Three Mile Island. We find the 
documant · to be a comprehensive preaentation and avaluacion o f  the 
licenaee • a  proposal to delay final decontamination and place the 
facil ity in a monitored atoraqe confiquration fol l owinq 
defuel.inq, and alternatives to this plan . We concur with NRC 
sta f f  that the licensee ' s  proposal would not have any siqnificant 
environmental impact , and, furt.her, that al ternatives to this 
proposal do not appear to have any siqnif icant environmental or 
human health-related advantaqes over i t .  

The State of Karyland haa n o  objection t o  approval o f  the 
licensee ' s  proposal - by the Commission . 

RIM/rva 

Richard I .  McLean 
Administrator, Radioecoloqy 
Power Plant Research · Proqram 
Oepar�ent of Natural Resources 

ONR TTY for Otar': JOI-974-1681 
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No. 1 3  

TM/A: 

D r .  Michael T. Mas n i k  
Senior Pro ject Mana9er 
TMI C l eanup 
OWf"N 1 3 0 1 6  

THIIU MIL£ ISLAND ALERT, IIIC. 
Jll ,.,._ II.. ......... ,._, 111U (7171 Zll· 7117 

J u l y  1 4 ,  1 9 8 8  

U . S .  Nuc lear Reg u l a tory Commi s s i on 
Washington , DC 2 0 5 5 5  

Dear D r .  Hasni k :  

A s  chai rperson of Three M ile  I s l and A l e r t  ( TMI A ) ,  wou l d  
l ike to co�ent on NUREG- 0 6 8 3 ,  Programma tic Env i ronmen ta l Impact 
Statement � � Decontamination and Di sposa l Qf Rad ioact i ve � Result ing f rom Maret\ � 111.1 Acc ident, Ttlree M i l e  I s l and 
�uc l ear Station, Unit .i:_ The· NRC staff has endorsed an 
lnsuff icient p l an for del ayed c l eanup of U n i t  2 .  

This p l a n  lacks f i rm reg u latory requi rements . The summary 
states that the duration of the storage period d u r in g d e l ayed 
c l eanup was not speci f ied by the l i censee , so the NRC s ta f f  
a ssumed a storage period o f  twenty year s .  I f  the s t a f f  f ee l s  
that twenty years i s  appropriate, why i s  i t  not spe c i f i ed that 
the durat ion of the storage period w i l l not exceed twenty yea r s ?  
Where a re the reg u l atory guide l ines? What is t o  s t o p  G P U  f rom 
writ ing the i r  own r u l e s ?  

T h e  P£1� i s  f i l l ed- with r e f e rences to t h e  s t a f f  · s  approva l 
of procedures based on a s s umpt ion s .  For examp l e ,  on page 3 . 1 0 ,  
• sy the end o f  POMS i t  i s  expected that the l icensee wi l l  have 

made a dec is ion on the future di sposition o f  the plant and the 
f in a l  c l eanup wi l l  be perfo rmed , N  and on page 3 . 2 3 ,  " A l t hough the 
l icensee h�s not made any deta i l ed p l ans f or the c l eanup 
f o l lowing POMS , i t  is ass umed tha t dur ing the c l eanu p ,  the 
contaminated l iquids wou l d  be processed through the SDS and cou l d  
b e  s tored • . •  before being processed through the EPICOR I I  s y s tem . "  
Such assumptions are made repeated l y  throughout the P E l S .  

I n  addi tion,  a g l a ring inconsistency with the sta f f  " s  
previous pos i t ion o n  moni tored storage of wastes wa s apparent in 
the i r  support of the l icensee ' s  PDMS proposa l .  The sta f f  
j u s t i f ied th i s  proposal b y  stat ing tha t there wou l d  b e  l e s s  
occupa t iona l dose contami nation d u e  t o  radioactive decay d u r i n g  
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the storage per iod ( PEIS 1 . 0 1 .  Four pages l a te r ,  the s t a f f  
s t a t e d  t h a t  a f ter t h e  completion of c l eanup , t h e  radiation leve l s  
i n  the T M I - 2  reactor wou l d  b e  primari l y  due t o  cesium- 1 3 7  ( PE l S  
2 . 1 ) .  N o w ,  cesi um- 1 3 7  h a s  a ha l f- l i f e  of 3 0  yea r s ,  so i t  wou l d  
t a k e  3 0  yea r s  for just ha l f  t h e  t o t a l  quantity o f  t h e  cesium t o  
decay . I t  wou l d  take approximately 3 0 0  y e a r s  for this 
radioactive mat e r i a l  to decay to insigni f i cant leve l s .  Twenty 
years i s  obviou s l y  not long enough to make a s i g n i f icant 
d i f ferenC e .  

When members of the pub l ic asked the NRC t o  maint�in t h e  2 . 3  
mi l l ion g a l l on s  o f  radioactive waste water i n  monitored storage 
on the i s l and , rather than evaporate i t ,  the s t a f f  unequi voca l l y 
vetoed this p l a n .  On page 7 . 4  ( 7 . 1 . 8 1  of the f i n a l  PElS dea l ing 
with d i sposal of the accident-generated water , the sta f f  
exp l a i ned that • i n  the absens e ·of overriding bene f i t s  a s sociated 
with stor i ng waste ons i t e ,  the s t a f f  be l ieVes that waste should 
be d i s posed of a s  expeditiou s l y  a s  pos s ib l e .  I n  this cas e , the 
staff concluded that there i s  no signif icant bene f i t  from 

continued ons i t e  storage (of the water ) . •  It was noted that the 
t r i tiated water would rema in radioactive for such a l ong time , 
that inde f inite storage wou l d  have a neg l ig i b l e  ef f ect on the 
amount of radioact ivity . However ,  the conta�ined water contains 
tr i t i u m ,  which has a ha l f  l i f e  of onl y  1 2 . 3  years , l e s s  that ha l f  
that o f  cesium- 1 3 7 .  

I t  was a l s o  noted ( PEIS 1 . 0 1  that anticipated advances in 
decontamination technology are expected to occur within the next 
twenty years , whi le the sti l l -contaminated Unit-2 reactor is in 
�onitored storaqe . ( Th i s  very arqument was rejected by the sta f f  
when c i t izens asked that the tri tiated water b e  h e l d  on s i t e ,  
unt i l  a better method of disposition i s  ava i l ab l e ,  ins tead of 
d i s pe r s ing i t  into the atmospher e . ) The NRC has made no 
commi tment to the public to pursue research on decontamination 
techno logy . 

And f ina l l y ,  the NRC has neg lected to make even a marg ina l 
show of good intent to the public by requirinq GPU to demonstrate 
f inancial abi l ity to pay for the final c leanup o f  ·unit 2 ,  some 2 0  
years hence. The NRC i s  makinq a mockery of the regulatory" 
process beca use i t  refuses to direct the uti l ity to estab l i s h  
the means b y  which i t  can guarantee future funds f o r  the c l eanup . 
Respon s ibi l it y  to the ·pub l i c  is complete l y  ove r l ooked . 

It is a fact that uti l ities constant l y  underestimate the 
costs to b u i l d  and maintain nuclear power plants ( including TMI ) ,  
and rout i n e l y  run into huge cost overruns . It i a  just a s  like l y  
that t h i s  w i l l  occur fol lowing PDMS . The NRC i s  simply choosing 
to ignore the l i kel ihood tha t funds wi l l  not be ava i l a b l e ,  and 
that ratepayers w i l l  be forced into rateshock, when GPU must f ind 
the money to decommi ssion Unit 1 as we l l  a s  comp lete the c l eanup . 

13-2  

The PElS i s  a shock i ng l y  inadequate documen t .  C l ea r l y  the 
NRC s t a f f  has chosen to take no respon s i b i l i t y  to recommend 
str ingent regulatory guidel ines for a s a f E  c leanup of U n i t  2 .  

Since r e l y ,  

1£a / .Jic;. JL�.A.__ 
Vera L. Stuchinski 
Cha i r pe rson, TH I A  
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ic ilae l ·: • . . a.::r.:. . .  , 

. f f ice ;;,! : :uc lear -�=ac t or �egulat ion ,  

:..: . � .  r:uclear :te e:�lat ory :; ou:.!.lission , 

,:ashingt on, ..... . .... . 20555 

:e Co rail :::aven;ort , 

· .e .:. be r , Conc erned . . others 
and • I O.ta8n t 

: eo2 :-.a.r;,;e t � t re a t , 

Cac:p E i l l ,  Fe nna. 1 70 1 1 

Dear �r. :-:asnik : 

.; uly 1 o, 1 �aa 

I ' m  writ ing with sot!!e brief c mnments on t:ure g-()663, Supplecent 3 ,  

de aling GPU �,·uc le ar ' s pro j e c t e d  plans for the deconta.::ination and 

disposal a! wastes :roo Three :-:ile Island ::uc lear 3tat 1on , Unit 2 .  

i'l a n s  .whic n : ! e e l  are inadequate t o  prot e c t  t h e  nealth and safet.y 

of pe ople in this are a . And they are plans whic h are also pre�at ure , 

7. l , b  since tile results of te st ing ;:on various areas , and cocpone nts 

of the plant have not bee n  c o:ople t e d ,  "il it hou.t adequate testing , and 

full rele ase to the public uf their results , whe ther !rom the past ten 

years or a future date , it would be very di!ficult !or anyone 

to state that :JPU ' s  �lans i:.poso a A layed C leanup on tho Ti-:I area 

was the best possible alternative to follow ro , the c o�ple tion of the 

'i': : I  Cleanup. 

t. s s e s .;;r.:e nts of the potential for c riticality of !uel debris left 

githin the reac t c r  �:ssel its� l ! ,  1B or part icular c onc e r n ,  and should 

\ 2 )  

: l� ar.u:r r.-lam; ;.' ;:jr '�- :2.  -
_, t r.e stato o i· the Cotto:..: of t�1e re ac t or vessel it se l:· , ai._  � � �-.: . :a:.u:�:: 

�1!:. u ... OU.Gt .:.;: tile ; .. ate rials , ( c ore de bris ) , w i t il i!i. it . in ac.;.1:-_t :.:.. :.. : . ,  

tJ::- e.rea u,�....;.ier t ile re.:1c t or vesse l ,  has bare ly be e n  t e s t e ·:i at s. l l , 

or so \:Je have be en t.Jld by The UFli : :uclear C orpora t i o!1t . howe ve r ;  s t a t e -

•••S!!!iiiiiiii-iiiioblllli- Advisory l-'ane l 
: - .aating of : .ay 26 , 1 988 , by :rank Standerfer of ui?U ind ic a ta tilat 

so:J.e unusual asswtptions about the sump in quest ion Vle re .i!l!' eady t;g i!lg 

�ade . i·:r. S tanderier s t a t e ci  that tile high levels oi radiation - w e re 

preve nt ing the test ing in iull 1 a! the area di rec tly be lo\·t tC� reac t or 

vessel,  and indic ate d that said radiationwaa c om�ing free shine a oanating 

tror.: the botto"' of tile r.eactor vesse l ,  which c ould not be shiehed as 

it waa in other areas around the reac t or vesse l .  ?uel :Je bris in t he 
Q)..w:£' 

reac tor vessel su�p �as essent ially assw,ed by GPU , not t c  oe the � 

of bigh reaci in,st bela� the r.eactor ve s se l .  

There iS \J8.ter in the sump be low the reac tor vessel. How J.:uch water 

is there 1 and bow c onta!:iinated is the water? It would s e e rr. incre d i ble , 

that the s�p wate r ,  would not been c oat awinate dr to a �eas�ra ble degree , 

as per other accid.:rnt gsDerated water.  Concerns for that are a o! T:·i i2 do 

not appear to be adoqu.ate1y answe rte d  t o  dat e , particularly re , possible 

c riticality c oncerns , present , future Ql• •••II!S:M!fl-•• .con it or i ng .. 
c oncerns , and c leanup . A !uller asaessuent ot :r.aterials in t!le re ac t or 

c oolant systeo• '>auld also be welcoo:e be fore tbe :iRC approve s any .;::i.an 

t 9  let QPU !iuc lear apply their own rendition of SAFESTO::l to T:-:I 2. Again , 

assess�ent of fuel debris in all areas will prove more d i f f ic ul t  bec ause 

GPU was already gra�ted exeQptions in ac c ount ing for , and t e s ting c ore 

be s o .  Alr� ad;,· , J?U ::uc le ar has applied to re:.:.ove :: ritiC ality :lionit orir.g cie bris c harac t e ris t ic s  beiore silipt.:ent t o  DGE: , t his �'iaS SOi�a t i ::..a ago .  

fro:.; t ile reac t.:::r •tef;Se l ,  v i a  t il e  �:'e d e ral �e g i s t e :- , without �tG!'Iir.g 
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( } )  
3 t il l  a f ulle r t e s t ing , and account ing progra.:: now <.>ight answer more 

f �lly que s t l.or.s ·:;aich ,;ust be ral.sed by GFU • s  pre :::ature :Al layed 

C leanup pr6posa l ,  ana the :GlC 1 s P�I3 assessment of that plan as safe . 

::le garding fut ure "'onitoring of TI-:Iz , I ' "  again raising de ep c oncern 
that any �onitoring · that �ight detec t incidents or events of c riticality 
be re=oved fro:.: any are a ,  particularly the reac t or vesse l .  Ditto 
fire equip::oa n t .  H 01ore radioac t ive mate rials are t o  be le f t  throughout 
tile plant , full =onitoring capabilities ehould be �intained. In 
addition, the r,rojected plans !or monitoring should include checks of 
toe air in wnat I assuze is the stack past the HEPA Filters when buiding 
e ntries are not in prograliis ,  via 11passiva vent1lation11

• 

Finally, I a� deeply epposad to a delayed c leanup, bec ause 

of the c hanges that c ould oc c ur  in laws over a period of t ige , 'ile 

1.�.b ilave no solid guare ntee , that over t ime , waste diSposal requ1re::.ents 

eight be changed in so::.e ways tnat would prevent the re�oval o! 

acc ident wastes !rom Tl·o!2, Thr'Jugil the reclassi!ica&.ion o! waste 
c at e gorie s ,  c hanges in state or federal �gulationa , this area Qight 
be le t t  with an excess of TNI2 Radioac t ive wastes on t bc island itse l f ,  
�'ih1l9 _ t he C.O.Z.  i-:e.a:orandu= ot t:r..de rs i;.anding i s  s1.1ll uphe l d ,  and 
sites suc h as Barnwell remain open , · it woulci ssem the c ourse pf 

( . ; )  
"Agnit ude , c ould a f fe c t  Unit 1 , . c a using a n  unsafe s i t uation re . that 

plant as we l l ,  I n  addition ?:·:I is located too near population c e nt o rs , 

and is s i t uated on an island on a rive r which affe c ts uany �ore pe ople . 

�gain re !lloval t' ro:!: the area \Yould. then seeu t he greatar c ourse at' wis d o .:. ,  

t h a n  running the r i s n  �i st oring suc n w as t e s .  ioreva r , , · T h re e  �-:ile 

Island.. The c urrent bac i;up �r iuelrods at f-eacilbot t OJl s orJewhat i l l ustrates 

at pre se n t , what I tbinl� .:.:ight happen here in the :'ut ure . 

There is not a doubt that cioses to workers :r.ight be so1:ewhat reduced 

by a ae1ayed Cleanup, howeve r ,  ac c e p t ing the state�ents �ade that al�ost 

all the noble gases were released during the accident , and the possibility 

that , tor that reason, and otners , doses to surrounding populations 

would be equal, with or without a delayed c leanup, accepting the, c urrent 

risk and c ontinuing t o  c lean tile plant , ','ie have absolutely no guarantee 

ot future future funding being available t o  c o�plete the c le anup , c e r t ainly 

not tro��: the GFU ;;uc lear Corporation. It the exc use arises t o  ge t out 

ot &t:propriating !unds to c lean up_ Tl.:I at so .. e future t ice , I ' m  c e rtain 

GPU �ill take advantage o! it , �ihe t he r  in 1 990, or past the year 2000, 
GrU will probably re�in the same , i ! .  they still exis t .  

Area residents should be spared further burde ns , and Wll e x t e nsion 

ot the tyrllllnY o r  fear illlposed upon them tor over t e n  ;·ears by the GPU 

wisdo� t o  c ontinue the c leanup, aa: aware o! the dangers that populat ions 
Ceorporation\ at least in regard to Unit 21 shoud be ended with an 

outside tbe area !ace in the transp·ortat ion o! waste ; however, 
Ceel an e ve n t  or any significance b.ere , at T;O:I2, would have ·'eveo graver 

c onse q� • �c e s .  For SOMe Corseeablo future , it aits next to Unit 1 ,  
ona �'l• inl' nuc lear plant ; an accident in Unit 2 ot any " s ignitic ant 
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a n  

��diate , and !ull c leanup. I !  there are areas of the plant too bot 

t o  clean now, pe rhaps the public is due a fuller explanationas to why 

'tbat W.ght be s o ;  i! not , i.::possible , the c leanup should pr oc e e d ,  

.S incere ly , 

��J�,....,c 
'i'6 .l.. -1t4� Jr 
�.JW/ � /�1 
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No. 1 5  

2 .2 8  W a l ru:at. & t r e e :. ,  a-,om S S l  
l o x  9 8 5  F e d e r a l  S q u a r e  S t. s � i o n  
l:l a r r i a bu l' g ,  PA 1 7 1 0 8 • 0 !iB 5  

J' u. l y  1 8 ,  ' 9 8 8  

Dr . l h c b a e l  '1' .  K a a n. i k ,  P r o j e c t K a n a 9 e r  
O f f i c e  o f  N u c l e a r  R e a c t o r  R e qu l a t i o n  
u .  s. H u c l a a r  Re9u l a � o r y  C o a• i a a i o n.  
W ,a a h i n qt o n ,  o.  c .  2 0 5 5 5  

W e  a p p r e c i a t e  t h e  op p o r t u n i t y  t o  r a v i a - the 0& 1 5  t o r  t h e  
T h r e e  M i l a l e l a n d.  S t a t. i o a ,  U a. J. t  Z ( Do c k e t  H o . 5 0 - l .Z O ) .  A t  
t h i a  t i aa . w e  h a v e  a o  co••• n t a .  

l i n oe r e l y ,  

RODNEY J' .  IU, Y S  

f o r  H a t �r a l  R e a ou r c e a  

c c :  
J' a. aa e a  B ·  Mavma n ,  D i r e c t o r ,  a c o lo 9 i c a l  $ c i a a c e a  D i v i a ion , 

S C S , W a a h i n 9t o n , O .  C .  
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.. Nuclear Q'U Nuctear COt1Mfallon , 
Poll Ortlc:a Box 480 
Ro.., •• 4-&1 Sa"'lft 
M�dletown. Pennsyl.,ania 170$7·0181 
717 11U·7e21 
TllEX 8A·23841 
wru.,·a Direct 0111 Numr.r: 

(7l7) �48-8461 

.lJ.ly 14,  1�88 
44lD-86-<.-0ll4/040CP 

Or. Nichael T .  llasnik 
Senior Project Manager C11FN lJOl6 
US I'U:lear Regulatory COmftissian 
Mo&hington, DC 20555 

Oeor or. Nasnik: 

Three Nile Island I'U:leor Station, lhlt 2 (TNI-2) 
Operating License No. t:I'R-7J 

Docket No. 50-J20 
orort Programnatic Envirorvnental �act Statement , 54>Plement No. J 

(RJ r-u:leor letter 44lD-86-<.-0097 dated .>.Jly i2, 1988, ..,!en transmitted (RJ 
r-u:leor • s  comnonts on tne drart Progranmatic Envirorvnental �act Statement, 
�lernent No .  J ,  contained several lllinar errors .nicn snau1d De correctea. 
The attacnea pages correct tnase errors a.-.:1 replace tne pages provided in our 
ori01nol transmittal.  

Ir y<:AJ hive any �estions an tnese ccmnents, we •ill De plea5ea to ans•er tnem. 

J.lltemr 

Attactmant 

cc: Senior Resident Inspector, TN! - R. J. Conte 
R01J1onal AanJ.nhtrator, R"'lian l - •·. T .  Russell 
Oirector, Plant Directorate IV - J. F. StolZ 
Sy5tems Engineer,  TN! Slte - L. H. TI'Clnus 

GPU Nuclear Corporation is a subsidiary of tne Get'laral Public Utilities Corporauon 
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ATTACHMENT 
4410-88-L-0097 

Add i t i onal near-term ac t i v i t i e s , wn t l e  further reduc i n g  rema i n i ng rad ioac t i ve 
conta111 nat ton at THI-2 . are not necossary to ensure tnt pub l i c  hul th and 
safety and art not con s i stent w i th the ALARA p r i nc i p l e .  These ac t i v i t i e s  are 
not part of tnt "Ci tanup Program" but rather w i l l  be accomp l i shed as an 
Integral t l e.,.nt of decOCII!II s s t on l n g .  Th i s  d i s t i nct ion snou l d  bt addres sed In 
the PElS s i nce these aad l t l onat act l v l t l u ,  whenever accomp l i shed , w i l l  
requi re con s i derable octupa t t on a l  uposure wt th no measurab l e  I ncrease I n  the 
1111r g i n  of safety afforaea by PDMS . 

General Comment 110. 3 - Worker Radi a t i on E lposurt 

Tnt NRC has I nc l uded e s t i mates of tnt occupat iona l rad i at i on uposurt for tnt 
POMS proposal and the pr imary a l ttrna t l vt a c t i on .  GPU Nuc l ur has rece n t l y  
compl eted a task b y  t a s k  s tudy of tnt occupat i onal  rad i at i on exposure for 
those a l terna t i ves  and these e s t i mates are sunrnarl zed In hble 1 .  Thtse GPU 
Nuc l ear est imates Ind i cate a s i gn i f i c ant l y  l arger person-rem sav i ng s  than I s  
I nd i cated I n  tht Draft P E l S .  Thu s ,  there I s  a greater ALARA Incen t i v e  to 
adopt tnt POHS proposal  over the pr imary a l terna t i v e .  Moreover,  I f ,  a s  GPU 
Nuc l ear has proposed, f i n a l  d i spos i t ion of TMI-2 occurs  at  tnt t ime of THI - 1  
dteOIIIII I s s l on t n g ,  the per son-rem savi ngs cou l d  b e  even l arge r .  

Consi s tent w i th the or i g i na l  PElS THI-2 , NUREG-0683, 1 981 , GPU Nuc l ur v i ews 
tnt occupational dose sav i ngs a s  tnt dominant con s i deration I n  tV& I u a t t n g  tnt 
POHS a l ternat i v e .  The PElS shou l d  emphas i ze that the PDHS cond i t ion poses  no 
r i sk to pub l i c  hea l th and safety; In fac t ,  tht pottnt l a l  rel eases from THI-2 
dur i ng th i s  ptr l od  art expected to be much l e s s  than those ana l yzed I n  
NUREG-01 1 2 ,  "The F i na l  Envi ronmental  Impact Sta tement Re l a ted to the Operation 
of Thret M i l t  I s l and Nuc l u r  Stat ton ,  Uni t  2 . "  On bal anc e ,  the s i gn i f i c ant 
reduction I n  occupational uposure a s  a re s u l t of PDMS mort than offu t s  even 
tnt maximum hypothe t i cal  envi ronmental  effe c t .  Thu s ,  a c har advantage for 
PDHS I s  demons trated. 

-2- 0400P 
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ATTACHMENT 
441 0-88-L-0097 

SUMMARY OF GPU NUCLEAR PERSON-REM ES TIHA TES 

IMMEDIATE 
ACul f!QNAL DECON f.,MIIlA f iON ACT! VI I IES  < Penon-Rem> 

REACTOII BUI�DING 
Prt�arat tons /Support Ac t t v t  t i t s  

Charac t t r  I za t ton 30 - 60 
Ven t i  l a t l on Control and Area !so l . 0 - 0 
Hu l th Phys i c s  Support 1 1 1 0 - 2450 
Eng l nur t n·g Suppor t 60 - I 30 

BauiDint �eneral C l eanup I 340 - 2940 
Bue110nt Cub i c l e  C l eanup· 1 2 90 - 2840 
Buemont B l ock Wa l l  Removal  1 80 - 400 
D-Ri ng Oou Reduc t i on 7 1 0  - 1 550 
D-R i ng F i n a l  Decon 740 - 1 6 30 
Dome and Po l ar Crane De con 20 - 4D 
E l .  347 ' -0" Decon/Oose Reduc t i on 70 - 1 60 
[ 1 .  347 ' -0" . F i na l  Cl eanup 370 - 82D 
E l . 305 ' -0" Dtcon/Oose Reduc t i on 1 20 - 260 
[ 1 . 305 ' -0" F l ntl Cl eanup 570 - 1 2 60 
Syste• Decontalllnatlon 

Rue tor Coo I ant System 1 0  - 20 
llon-RCS Sys ttms 60 - 1 30 

�ubtotal  < Reactor Bu i l d i ng> 6680 - 1 4690 

AUXI LIARY AND FUEL HANDLING BUILDINGS 
Preparations /Support Ac t t v l  t i e s  

Charac tor I z a  t I on 10 - 1 0  
Heal th Phys i c s  Support 20 - 50 
Eng l nto r l ng Support 0 - 0 

AFHB DtconiOose Reduc t i on I 100 - 220 

�ubt2ta I (AFHBl I 30 - 280 

RADWA�TE MANA��HENT 360 - 550 

POHS TASKS 0 - 0 

APPROX IMATE RANGE OF PERSON-REM EXPOSURE 7200 - 1 5500 

APPROXIMATE SAVINGS INCURRED BY IMPLEMENTATION OF POHS, 

-3-
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POS T -PDMS 
C P e r \on-Rern> 

10 - 30 
0 - 0 

370 - 820 
30 60 

530 - 1 1 60 
430 - 950 
1 00 - 2 1 0  
1 80 - 390 
280 - 6 1 0  

0 - 1 0  
2 0  - 40 
90 - 2 1 0  
30 - 60 

1 40 - 3 1 0  

· o  - 1 0  
30 - 70 

2240 - 4940 

. 0 - 0 
0 - 1 0  
0 - 0 

20 - 4 0  

2 0  - SQ 

1 80 Z30 

m - · 4�!J 

2 700 - 5800 
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THE CITY OF YORK. PENNSYLVANIA 

'*"''LllA.\1 J Ai.n-tAUS _, ... , .. 

July 2 9 ,  1 9 B B  

!II W. KING ST. POST OFFICE BO X  !110 YORK, PA. 17411 

c r .  Michae l T. Maanik 
Off ice of Nuc l ear Reactor Regulation 
u . s .  Nuclear Regu l a tOry Commiss ion 
Waahinq�on, o . c .  

Re : TMl - 2  Post Def ue l inq Monitored Storaqe 

Dear Doctor Mas nik : 

C1111 14i-2221 

I write to provide my comments , as Mayor of the C i ty of York, 
concerninq the p l anned Post Cefue l inq Monitored S toraqe ( PCMS I 
of Three M i l e  l e land Unit Two. Since aaauminq o f fice in 
January 1 9 B 2 ,  1 have fo l l owed c l ose l y  the c l ean-up of TM I - 2 ,  
a s  we l l  a a  the restart and operation o f  TM I - 1 .  1 have toured 
the f ac i l i ties and met w i th offic i a l s  of GPU Nuc lear on these 
subjects . 

I have now had the opportunity to review the company ' s  p l an 
for �ni tored s toraqe of U n i t  2 .  I t  i s  my opinion that PCHS 
ia the proper and respons i b l e  method to maintain U n i t  2 unti l 
the decomm i s s ioninq of U n i t  1 .  Safety of the community and 
the workers i s  obvious l y  o f  paramount importance . PONS is 
c l ear l y  more cons i s tent w i th thi s  goal than attempts to remove 
the remaining vestiges of f u e l  and contamination . 

As a pub l ic o f f i c i a l  c lo s e l y  in touch w i th opinion in my 
communi t y ,  1 do not be l ieve that TM 1 - 2  represents a source 
of serious safety concern to the peop l e  of the City of Yor k .  
1 bel ieve PONS w i l l  meet not j u s t  environmental safety need s ,  
but w i l l  a l so b e  s a t i s factory t o  the peop l e  o f  centra l 
Pennsy lvani a .  

Furthermore, i n  m y  dealinqs w i th of f ic i a l s  o f  G P U  Nuclear , 
and my observation of the i r  mana9ement of bo�h the c l ean-up 
and restart i s sues , I f i nd that the company has responded in 
a respon s i b l e  and· capab l e  fashion to a ma jor envi ronmenta l 
and commun ity cha l len9e . 

1 recommend s tron9 l y  that the Nuclear Re9ul atory Comm i s s ion 
approve _ Post De fuel inq Monitored Storaqe of TMI Unit 2 .  

17-1  

Paqe - 2 
J u l y  2 9 ,  1 9 B B  

Thank you f o r  th e  opportunity t o  provide comments . 

WJA/ mk j  

xc z Ms . L i s a  G .  Rob i nson , Pub l ic A f f a i r s  Rep . ,  GPU Nuclear C o r p .  
Mr . F r e d  o .  Haf e r ,  President , Metr�po l iian E d i s o n  Co . 
f i l e  
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E)�\ iiT ..... ;i 1.. '� 
Sus'\ucharan3. �ll�� �lliancr p.o. 6ox I012··uncutcr,pA11G04 

(717) � July 14th.l988 
S!JS(MllfliNA VALL.'"Y All.IAtCE' S ClM1ENrS 00 1liE NRC'S ENVI� I.HPACr 
STAID-!EllT.SUPPUl� 13 .APRIL 1988,CXN:ERNIIG POSl' DEfUELI�r:; tQllliJRfD SliJRAGE 
AND SUBSEQI,JE;lT CIL\N UP OF 1MI UNlc Z .  

We \Dierstand tha t  the HIC staff lll.ISt ac t  up:a an y  proposals sulmi.tted by the 
U.Censee . lb.ever, it is �R�aCCepr.able to us l:hat the HIC print a draft of its 
evaluati.al of this proposal in li&ht of the inadequacy of the data presently 
available. !.nit 2 ia clearly rx>t close co beiJlg prepared for l'tMS. IU:h ...,rk 
l"l!eds co be dcno , i.n::lud� the CCIIlpleti.al of �fuel�. Data,parti.cularly 
that needed co detecnino the quantiry and anft&urati.al of remaining -radi.on.lclides 
has rx>t yet been sutmitted and will oot be available for evaluation ur>til 
defuel� u caq>leted. 1he p.trpase of an EIS u co provide enwgh infomati.al 
co both the I>Jblic and all interested parties so that they can carefully 
evaluate a proposal and detecnino its coosequences .  f\Jrthec:ore , the infouraticn 
ia supposedly co pemit !>Jblic in!>Jt into l:b! decision lllilk1l1g process. Clearly , 
if inadequate infomati.al is provided, the EIS does rx>t meet ita requi.teaents as 
defined in the llationa..l Envi.ram!ntal l'oli.c:y #oct. 

lhere are major wealcnesses in the HIC' s evaluati.al of radiau:lides and their 
impact during l'tMS. 1he m:>st serials wealcness is the lack of independen:e and 
m:l objectivity in evalua� this proposal. 1he HIC uses the Uc:ensee' s data 
rather than any of its "'""'· In do� so,radler than evaluate the Uc:ensee' s  
proposal with an open mind, the y  se rve  only co ccnfiml and �ant the Licensee' • 
desires. Hardly an appropriate a<:t for an � supposedly regula� an 
l.nilstry. 
Us� the Ucensee ' s data, the HIC has calculated' the inventory of radiau:lides 
.tW:h will ranain in the reactor ai>d tllrta.Jghoot !.nit 2. This inventory is 
presented in Table 2.4. No referea:es are provided so l:hat the !>Jblic might 
evaluate the aJDJnt of radi.oruclides ..nich was taiDved wr� clean-up and de­
fuel�. Other referea:es provided are frao resean:h \Diert:aken by GPU lb:lear. 
This lack of infoanati.al makes it aore difficult co evaluate the �t of 
dela� clean-up. 

. 

Page 1 

1 9 - 1  

Ccn:eming the cliscussion abwt loctivation produc ts  , Page 2 .  2 7 - if 90t of 
tha activation products is asSUII!d to have been rmcved dur� cf!fu<llilig,the 
m seardl  m:l ·  basis upen . ..nic h  this a.S"""'tion is made sOO.Ud be referenced. 
nu.s ia IIDit �runt in lt&ht of tha HllC' .  sdnission that refired oetrods 
ror detetmining the transponati.al of debris and radion.dides dur� an 
accident are rx>t available. 1\>asurarents of fuel and surfaces may be 
fraught with errcrs,both oechanical and tunan,and therefore !>Jblic scrutiny 
of tha radiau:lide content of !.nit 2 � l'tt1S is essential . cnly with 
full disclosure of infotmation aay this evaluati.al be mcie. 
f\Jrthetm:>re ,if 90% of the accivati.al products :iJ; assured co have left with the 
fuel or co have been i.n::orporated into stainless steel of the cc:mpcnmcs and is 
inaccessible, tb!n '-Q.Ild rx>t part of this 90% . also be a part ·of the inventoty at 
the end of de fueling ,and � be in addition co the 10% estimated to rema.i.Il1 
Conside� Hanganese-54 1with a half life of 3U days 1 surely l:b!re loO.lld be rore 
than 12 curl&s left at the end of 10 years as iniicated in Table 2.3  

1he claim that less .than one curie of Krypton-55 will remain citring l'tMS needs 
further scrutiny. A review of envirormental releases of K-85 � the 
accident and albsequent clean-up does oot a<:c:o.mt for the total inventory of 
K-85 present at the onset of the accidenc. As late as Ck:tober 1987 ,the Licensee 
was unable co accamt for as au:h as 335 curies of K-85 . 

1he claim that less than one curie of Tricir..m will ranain during PillS also 
needs further scrutiny. M estimated 8soo curies of tri.cil.m was present at the 
time of tha accident. 1he HIC claims that tlv! �i contains 1020 curies. 
A review of envi.ro<uental releases and addici.onal reports sbJws that all of tlv! 
tritiull has IICC yet been aa:<>mced for an:1 therefore there is rx> basu upon 
..tw:h co c:cnolude that only one c:urie will J:l!llla.i.n in Unit 2. nu.s issue is of 
partic:ular � co l:b! disposal of tlv! accident generated water and the 
deteJ;Illination of ..tether or rx>t l:b! water to be used-in the subsequent clean-up 
is "accident generated water" aa defined by tlv! IM>::ascer City Agreerent. 

lhese carments address only Manganese-54, Krypcon-85 ,and tritiun. lb.ever, ..., 
feel that further scrutiny of t:he quantity and loca·ti.al of all radi.oruclides is 7 . I .  b 
of vital �rcarce. 
1he need for independent evaluati.al of the radi.oruclide inventory is heightened 
by the facts that tlv! Licensee has on occasions llliscal ibrated waste ..nich has left 
tlv! isLand,an:l mreover by the discovery that insc:rurentation used for oeasu� 
ltra\tiuD was ad.scalibrated for sare period of years citring clean-up. 
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the plb U.c  'a' trus t  in the UC£nsee ' a ability to collect aa:uraca da ta  has 
suffered ineversible damage ..aen in 1984, the Li.censee was fOJIId co llaw 
lllaintained a pcli.cy co systanati.cally falsify criti.cal safety data an:! desaoy 
dcc:unenu for acntha l.eadit1& co the 1979 acc:idellt. In li&ht of Chis it i.a 
inc:arq>rehensibla that the NRC slnlld rely eo heavily on the U.C:ensae' • data. 

In Oec:anber 198J , in  lt1reg 068J,9.Jpplement #l,t:he NRC c:awi.dered aetblda to 
re<U:e worlcer dose at 1MI ltlit 2. Chi of the aerroda c:awidered was that 
following defueling,the plant wwld be placed t.D storage. the tR: indi.car.!d 
c:ercain obsta<:les to this proc:e0..Jre "*'1.ch included: 
11 .....,.,ruinties a.bcut the develop!l!llt of rcboti<: technology 
21 Lack of infomw�ti.on aba.tt the feasibility and safety of interilll storage 
31 lack of assuran:e that funis -Will be available for: _ u ldlllate clean-up 
there is no e� in the draft r;upplement that t:rese obstacles hiM! been 
eliminated. It i.a therefore approprate !:bat the NI'IC cod.!y the plblic: prior co 
any decision on P!l1S row these J obstacles ha"" been OYertaDI! to enable the NRC 

co an: ll.de that the Li.censee' s proposal will have co si¢f ic:ant emrUam!ntal 

�t. 
the plblic: requires assurance that cot only an effort.s being \Dlertalcen by the 
NRC and the U.censee to '*""'lop and b!lp finan:e advanced technology for: the 
clean-up.tut also that funding ia I'Ut in plac:e for: f[M),subsequent clean-up 
and dec:cmDissi.oning. f\lrthem>0.,.1 a IIII!Chani.sm ..w:h enables the State of Pa. 

-co take o.norship of these funis ah!Wd be made available. the Lic:eosee- stands 

co sa"" $571111J.li.on dollar• by a reci.ction in ita won. force � f[M). these -

funis st-alld be laid aside for the people in r::h1a area ..no stand to la>se ,and 
..no IILLSt slnUder the turden of a dec:&� radioacd."" site in their back yard. 

It ia 1ron1c: that in evaluating the J:egUJ.acory oonsid&rations of delayed clean­
up , the  llliC fails to lll!llt1oa itl polic:y of � Li.c:enseea to l'BIIMI all 
radi.oactiw waste frtm the sica ..tleo possible. thU ia the poll.c:y to . ..nic:h the 
llliC so fervently clung � the plblic: ul<2d tt.m co c:oosider and .xept the 
acorage of accident generated water on the ialand uctil the trir:WD llad decayed. 
It 11 uactly r::h1a kind of behavior "*'1.ch contirues to erode the plblic: confidence 
in the regulatory abilities of the tiC. 

It ia not surprising to us that the tiC c:cnCludea that my of the altematiws 

c:awidered in Chis draft will not a1&nJ.fic:antly affect o.a enviranrent. Even 

the lack of a fiua factual basil c:aJ.ld r:awr preclude the NIC frao a finding 
in the U.censee' s favor. 
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lhlther clean-up 11 !me:iiace or: delayed,the plblic: IIIJSt suffer the CCXI&eq\lelX:es 
of ad.llions of gallons of rad1oactive water going into ct.e1r drinking wacar supply 
and the �� of radi.oac:d.vicy into th!1r air frtm ltlit 2 for: an �Z�Spec:if ied 
period of dma (the L1c:ensee was canful not to desi3nate a Cia period for P!Mi, 
whlrea.s the NRC suggesr.!d 20 7"8D ,..w:h i.a DEartingless silxe there i.a ;., DEans 
of enfon:aoentl . Wy lh>se ..ao IIIJSt carry the turdsn of radi.oac:tive exposure 
(wicn no provision of elecai.c:ity to off-set the c:ostl have the right to decide 
whither CPW's proposal Will cot haw a significant envircrtDental lq>act. the 
NRC IILLSt prcvU1e the PUblic: wicn the tools to ....., aa:h an evaluation. nu.s draft 
does not prcvUie th>se tools. 

In c:orx:lusi.on, the NRC IILLSt provide ID:lre infotmation as it arises. they IIIJSt 
prcvUie the basis and rese&%Ch for: their as�tions. !nly � the plblk 
has been gi� th1.a infotmation and sufficient c:la co evaluate it and provide 
ini'Ut co the IOC ,only cb!n slnll.d the IOC tender a decision on !:his iasue "*ti.c:h 
will affect lh>se of us li� here for: the rest of o.a lives. 
fllrctlem>Ore,al� wictl any decisi.oD on r::h1a proposal the HIC has an obligat:ial 
co us, the plblic: to :  
l l  Establish adainisr::rati ve prcx:edJres "*'ic:h will ensure tllat the l..1a!nse.e will 
�lete clean-up 
21 Cl>tain a c:amd.tment that slnUd clean-up be delayed, the U.censee will not 
refur!>ish ltlit 2 

31 Ensure that adequate funding ia set aside for: use by close ..ao clean-up lHI 
41 Ensure that t.ocn the HIC- acd the 1.1.c:ensee c:armi.t aa>ey co the researc:h and 
developlll!nt of technology to be used in clean-up 
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July 1 4 ,  1 98 8  

Tonight I intend to  focus on  the research and economic  
parameters of postponing the c leanup of TMI 2 , referred to  a s  
the Post-Defueling Monitored Storage I PDHS I option . This 
discussion must necessarily encompass several generic issues 
associated with decontamination and decommissioning o f  nuclear 
power plants . However ,  before I begin, I ,.,ould l ike .to clarify 
several outstandinq issues f rom the last meeting , and comment · on 
some .recent developments . · 

I would l ike to draw the Pane l
'
s attention · to an incident on 

Hay l l ,  1 9 8 8 ,  in which GPU •mis-clasa�tied• a piece of reactor 
core debris  I N�C �egion I Inspection Report No . 50-320/88-08 ,  
p . S J .  Simi lar incidents occurred i n  Auqust , 1 9 8 5  and December 
1 9 8 7 ,  and in bOth instances GPU -s license to ship radioactive 
waste was temporari ly  suspended . · Waste management _is  a 
programmatic problem at Unit 2 .  Moreover,  the NRC noted , ·  •we are 
concerned that your root cause analysis .of al l events may not be 
effective in addressinq human performance proble�s in distinction 
to related technical problems " I IR No . 50-320/88-08 , p . l ) .  With 
these events in mind, how �an the public be assured t�at GPU is 
competent to manage Uni� 2 during PDHS with a substantia l l y  
sca led down sta f f ?  

Perhaps GPU has  sensed the  pub l ic 's apprehension : Recentl y ,  
they have bombarded loca l newspapers with ads portraying the 
merit  of PDHS . This is  not a low-budget venture. A ful l-page ad 
during the week in the � �  cost $ 3 , 55 3 . 9 5 ,  and on Sunday 
the same ad sel l s  for $ 3 , 760 . 35 .  Is the pub lic subsidizing �hia 
s l ick PR campaign? How much has this campaign cost GPU7 The 
cost and source ot the funding shou ld be disclosed so that the 
public can make an i nte l l igent decision in this matter . 

I want to clarity severa l issuaa from the last meeting 
re lating to decommissioning . THIA is wel l  aware that the Public 
Uti l i ty Commission ( PUC ) factors decommissioning into the 
ratebase, but a )  there is no criteiia to determine dol lar 
amounts , and b) there ia  no provision for early retirement . In 
addition, there i s  no mechanism in place to put money aside for 
an immediate or de layed cleanup. To date , GPU has fai led to 
deta i l  f unding plans for the final phase of cleanup. I ' l �  address 
this issue · in  more detai l  later . 
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Also,  I cha l l enqed Dr . Travers - -
es-timates on ,the . qen�r ic 

costs of decommissioninq nuclear power pl ants . To beg 1n  w1th , 
there ·is no clear definition for the term . decommiss ioning·. 
Therefore , there ·i s  a wide variation (di screpancy ) in pub l ished 
estimates . Of course estimates vary dependinq on costs , 
operat_iona l fife ,  activity , _ desiqn , etc. Or . Travers sta�ed _ it  
was approximately $ 200 mil l ion in 1 9 8 8  dol lars to decomm>ss>on a 
nuclear power plant . What i s · decommissionin9 to Dr . Travers?  What 
were his projections based on? . The Atomic Industria l  FOJ"Um has 
estimated the cost for decommissioning f rom 5 30 . 1  to $ 1 29 . 3  
mi l l ion : Ana lysis and Inference , Inc. estimated $ 1 7 3 . 3 to 5 6 9 4 . 9  
for a large Pressur.ized Water Reacto.r ( PWR ) : and Duane Chapman,  
an economist at Cornel l University , has projected the cost to be 
$ 3  bil l ion tor a reference PW� ( Pub lic Citizen , Dismantl ing 1h£ 
Hyths · About � Oismant l in9 , Apri l I S ,  1 9 8 5  p . l 9 )  As you can 
see , estimating decommissi9ning costs is an inexact sc�ence � For 
this rea·son , Or . Tr-avers ·  estimate is objec�ionab l e ,  and po1.nts 
to the need to c losely scrutinize a l l  of the NRC 's and GPU ' s · 
estimates ·and pro jections related to decont4�rdnation and 
decommissioning .  

· 

·Hany people who work with pub l ic util ity i ssues tha t I · v� 7 ,  b . .s:"' spoken to, expressed concern over the economic aspeCts · o ( ·  R 
delayed cleanup. I ndeed , . some of you on the Pane l have expressed 
doubt that money wi l l  somehow be ava i lable for decontam>nat>on 
activit�es , and the eventua l decommissioning of THI 2 .  Th1 s  
skepticism i s  commendable and warranted . The rea lity _ of the 
matter is that the f inancing of an immediate or de layed cleanup · i s  
sketchy at best .  · 

· 

Already ,  GPU custOmers have shouldered a . huqe e�onomic 
burden. THI 2 was brief l y  in the rate base ,  no clean up funds 
accumulated , and the decommissioninq account is. broke . Whi le the 
genera l consensus by experts in the field is that ratepayer . 
equity should be maintained , GPU ratepay�rs have a lready assumed 
an inequitable status . The ratepayer equ>ty the�ry . st>pulates . that the ratep�yer i s  responsible for decomml.SSlOnl.nq .cost s  s1.nce 
that person enjoyed the benefits of e.lectdcal generation . 
However , the THI. ratepayer �as deprived of this bene f �t  s � �ce 
Unit 2 was shut down premature l y .  Whi le  ratepayer equ>ty >s a 
va l id principle , in the THI case i t  doesn ' t  work . The THI 
ratepayer has been burdened enough ,  . e . g . construction cos t s ,  
cleanup cost·s , and energy replacement cost s . _ 

Should the principle of ratepayer equity hold when imprudent 
manaqement decisions incur· huqe ·unknown costal  ·when ·management 
failure was responsible tor the . destruction of a $ 700 mi l l ion 
investment? When an investment was rendered unusable after 1 /1 2 0  
of its projected l i te ?  Shou ld the next generation of ratepayers 
be liable because GPU does not want to engage in time l y  
decOnta�ination and decommissioriing activities? With such obvious 
inequity it is  improbable that adequate funds wi l l  be forthcoming 
in the future . 
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�f not the ratepaye r s ,  then who? Gene r a l  Publ ic Ut i l i t i e s  
doesn t know where t h e  f u n d s  wi l l  c om e  f r om �  Gordon Tomb 
indicated to THIA in a phone conve r sa tion on Thursday . June J O ,  
1 9 8 8 ,  f u r the : decontami nation fundinq q oe a  beyond the Thornburqh 
P l a n . Accord1n9 to Tomb , f u rther c leanup f undinq " is a l i t t l e  
f uzzy : "  Douq Bede l l  told TMIA o n  July 8 ,  1988 , that the " fundinq 
quest1on should be addressed a t  the Advisory Pa ne l . "  

Pos t · oe fuel ing Monitored Storage further comp l icates the 
fundinq picture . At the time del ayed c l eanup is projected to take 
p �ace , a lmost . every l icense for a commerci a l  nuc l ea r  powe r p l ant 
w 1 l l  have exp1red ! The nuc l e a r  i ndustry wi l l  be underqoinq 
Slmul taneous decommi ssioning . Therefore , funding sources u t i l i zed 
for t�e THI c l eanup wi l l  e i ther be unava i l ab l e  or under pressure 
to bal l  out oth� r nuclear ·u� i l i t ies . TM I - 1  and Oyster Creek wi l l  
a l s� be �nderg�1ng decontam1 nation and decommi s s ioning and those 
pro J ects are l 1 k e l y  to be unde r - f unded . 

In actua l i t y ,  we are dea l i ng with generic economic 
ques t i o�s r e l ating to the • ?ack end • o f  n u c l ea r  power 
product1on. These a re the h1dden costs o f  decontamination and 
decommi ssion i nq , which GPU and the NRC ·wou l d  l i ke to hiae for 
another 20 years . This is not a s i te-spec i f i c  prob l em .  

� o  da te,  there has been no decommiss ioning of a l a r g e ,  
comme rc1� l n u c l e a r  power p l ant . _ Costs a re unknown a n d  typica l l y  
underest 1mated . Batte l l e  Paci f i c  Northwest Laboratory conducted 
severa l s t udies examining decomm i s s i on i ng costs between 1 9 7 9  and 
1 9 8 2 .  Batte l l e . s tudies provided the ba s i s  for uti l i ty estima tes , 
but these s tud1es were based on the decommission ing of the 2 2 . 5  
MW E l k  River plant which operated for on l y  four year s .  
T h i s  reactor was l / 4 0  o f  THI · s  s i z e . -Hany modern reactors can 
produce S O  times more powe r and w i l l  have operated some seven 
t imes a s  l onq a s  E l k  River- ( Cynthia Pol lock , Decomm i s s ion ing : 
Nuclear � H i s s i ng �, Wor ldwatch Paper 6 9 ,  Apr i l ,  1 9 8 6 ,  
p . l l ) .  Moreover , there was n o  peer review, and the objec t i v i ty o f  
Batte l l e  i s  ca l l ed into question due to the i r  heavy r e l i ance on 
contracts f rom the Department of Energy ( DOE I ,  the NRC and the 
E l ectrica l Power Research Insti tute ( EPRI I .  When the study was 
updated in 1 9 8 4  "costs had indeed r i s en much f a s t e r  than 
i nf l at i on over the precedinq six years• ( Po l lock , p . 2 6 1 .  

Other reports f rom DOE and RAND Corporation auqqest that we 
can expect cost overruns . For examp l e ,  -A Janua ry , 1 9 84 , report 
by DOE showed that o f  the 47 reactors surveyed, 36 reacto r s  
c o s t  a t  least twice a s  much _ to complete a s  oriqina l l y  PFOjected 
and l l  cost a t  l ea s t  four t 1mes a s  much" ( Energy I n forma t ion 
Adm i n i s t r a t i o n ,  1 9 8 3 ) .  This demonstrates how unrea l i s t i c  econom ic 
pro ject �ons at the - f ront end• or •back end • o f  n u c l e a r  power 
product1on are when based on unknown va r iables . 
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A l t houqh the NRC sta ted that they have "had con s ide r a b l e  
ex�r i ence wi th reactors tha t have not have had a s i g n i f i ca n t  
acc1d�nt bef ?r e  the e n d  o f  the i r  u s e f u l  l i �e s "  ( NRc · s  R e s pon s e  to 
Questlons Ra1sed a t  the Hay 2 6 , �988 ,  Advisory Panel Meeti ng , 
Ha r r isburg , PA , p . l l ) ,  that experi ence i s  l imited to sma l l  
reactors .  I � f a c t ,  many commercia l reacto�s are not a n ywhe r e  
c l o s e  to be1nq decontaminated or  decommi s s ioned , pr ima r i l y  due  to 
a l ack o f  ava i l a b l e  techno l oq y .  · 

The NRC s tated that one of the advantaqes of · 
delayinq the c l eanup i s :  

The monitored storage period a l l ows time for 
cOntinued deve l opment of decontam in at ion 
technology so that the most e f f ective and 
e f f icient techniques may be appl i ed .  f u r t h e r  
r'ed uction i n  occupa tiona l doses wou ld be 
achieved th,ough use of advanced tabet i c  
techno loqy , au toma t i c  c l eaning a n d  chemi ca l 
c l eaning technique s ,  and advanced wa s t e  treatment 
method s . ( NRC "s response , p . 2 1 .  

NRC anticipates emerginq techno loqy , yet on paqe 1 0  o f  the same 
docu�ent the s t a f f  noted tha t :  •The NRC ha s no plan s  t o  dev e l o p  
technoloqy f o r  c l eanup fol l owing PDHS . Thi s  task wou l d  b e  l e f t  to 
the l i censee. No commitment wi l l  be obtained by the NRC f rom the  
l i censee to f i nance f urther deve l opment of technology . "  

Where i s  t h i s  new technology going to come f rom? I n  1 9 8 4  o r . 
Paul W?o � am, a membe r of the Comm i s s i on of the European 
Commun1t1es team tha t s tudied decommi ssion i ng capabi l i t i e s  
sta ted , • T h e  d e s i g n  o f  equipment for disman t l ing , espec i a l l y  
remote equ i pme n t ,  i s  i n  i t s  in fancy • (  Smi th, Konzek , and 
�ennedy, Decommi ss ion ing a Re f erence Pres s ur i zed Wa ter Reactor 1 
In thi s  f i e ld , GPU has portrayed i t se l f  as a pi oneer;-but is n�w 
cont.nt to s i t  i d l y  by and wa i t  for new techno logies to be 
��:�1����· I f  not the NRC, GPU or other international aqenci e s ,  

What about DOE and the decommi ssioning o f  S h i ppingport? 
Shippingport i s  a 72  MW PWR owned by DOE . I n  order to cu t cos ts  
the 800 ton , 5 m i l l i on c u r i e ,  pressur i z ed vessel r e ac tor  and 

' 

neutron shi e l d  wi l l  be put on a barge which wi l l  s a i l  down the 
Ohio and M i s s i s s ippi R ivers , across the Gu l f  o f  Mex ico,  through 
the Panama Cana l ,  u p  the We s t Coa s t ,  up the Columbia Riv e r to the 
Hanford Reserva � io� . �he f edera l qovernment is avoiding a 
va t uabl � decomm1 s s � on1nq experience by barginq the e nt i r e . t e a c tor 
a s  � un1 t .  T�e rad1oa c t i ve deb r i s  has a a guaranteed bur i a l  s i t e ,  
unl 1ke the d 1 l emma faced by commercia l reactors which have n o  
p lace to go a f ter r e t i rement . There fore, the waste w i L l  b e  
d i s posed of under unrea l i st i ca l l y  l a x  DOE wa ste s i t e  requ l a t i ons . 
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( Note : DOE - s  funds have come under increasing pressure to c l ean 
up hazardous s i tes at defense p l a nts . The total costs ran9e f rom 
$ 4 0  to $ 7 0  b i l l i on ! Ha zardous Waste News , June 1 9 88 ) .  The refore , 
increased research and dBvelopment funding for decommiss ion ing 
nuclear power p l anta f rom this a9ency is u n l ike l y . ) 

Not much in the way of resea rch is bein9 conducted by 
u t i l i t i e s  who have had to c l ose p l ants prema t ure l y .  The entire 
industry i s  deferr in9 instead of deve lopin9 . 

Humbo ldt Bay• shut-down I Z  years a9o , because the cost o f  
re f urbishin9 i t  t o  withstand a ma jor earthquake was more than the 
ori9inal construction and l i censin9 costs . Despite appea l s  f rom 
loca l c i t i zens 9roups to dismant l e  the p l ant , it was put into 
temporary stora9e with no decommiss ionin9 funds set a s id e .  

Dreseden 1 :  shut-down 1 0  years a 9 o  due to radioactive corrosive 
products i n s ide the p i pin9 . Part ia l l y  decontaminated with 
chemica l s  i n  the ear l y  80s. The plant is in temporary atora9e 
unt i l  Units 2 and 3 are ready for retirement . 

Indian Point 1 :  shut-down in comp l iance with the Atomic Ener9y 
Comm i s s ion ' s  re9 u l ations i n  1 9 7 4 ,  because i t  l acked an emer9ency 
core cool in9 system. Wai t in9 for I nd i an Point 2 decommission in9 
in 2 0 0 0 6 . 

Fermi 1 :  put into temporary atora9e in 1 9 7 5  due to an acciden t .  

Peach Bottom I - p u t  i n t o  temporary stora9e 13 years a9o . ( I f 
Units 2 and l are not restarted , the current decommi s s ioning fund 
does not have enou9h money to decommiss ion any of the units . )  

Saxton Nucl ear . Experimental Faci l i ty - owned and opera ted by 
GPU , this 7 HW reactor operated f rom 1962  to 1 9 7 2 .  Saxton was 
p l aced in " t emporary s tora9e " in 1 9 72  and i s  schedu l ed to be 
d i sman t l ed in 1 9 9 7 .  Disman t l in9 cos ts are e s timated t o  be $ 1 2  
m i l l ion- ZOO \ o f  the o r i 9 i na l  capital costs ( Burns and Roe , 
1 9 8 l : I - 3 ,  Ernest Fu l l er , personal communication s ,  Au9ust 1 5 ,  
1 9 8 3 ) .  

Seve r a l  trends are read i l y  apparent by examinin9 these 
reactor s :  in each case deferrin9 was prompted by inadequate 
f u nding : there is a r e l uctance t o  undertake u nknown tasks ; very 
l it t l e  i s  bein9 done in the way of research and deve l opment to 
decommi s s ion and decontaminate reactors ; a l l  the above reactors 
were shu t down premature l y  p l acing a strain on the l icensee · s  
cash f low, makin9 research and deve l opment impractica l 1  and the 
NRC c l ea r l y  accepts • temporary stora9e" as a means of 9ettin9 
a round decontamination and decommi s s ioning . 
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I t  i s  c l ear the cost o f  postponing c l eanup i s  immense , and 
l i k e l y  to be unfa i r l y  d i s t ributed. The NRC and GPu · s c l a i m  tha t 
future techno l 09 i e s  and robotics wi l l  be devel oped· appear to be "7. 6 .� 
wi sh f u l  thinking & As was noted , every uti l i ty is p l a y i ng a 
waiting game , gamb l ing tha t someone e l se wi l l  pioneer 
decontaminat ion and decommi s s ioning techno l og ies . Cynthia Po l l ock 
apt l y  descr i bed the problems w i th waitin9 30 to 1 0 0  yea r s :  

Assumptions must b e  made about the evo l u tion 
of technolo9ies and the l i ke l y  increase in 
decomm i s s ioning costs , inf la tion , and r e a l  
i n terest rates . Estimates must a l s o in c l ude 
prov isions for str icter government reg u l a t ions 
and other unforeseeable even ts . The s t a f f  most 
fami l iar with the p l ant wi l l  have l e f t  the 
company and exce l l ent record keepin9 w i l l be 
requi red to inform the future crew of the 
reactor 's intricacies and its operating h is tory . 
The l onger d i smant l ement is deferred , the � 
9reater the mar9in of error and the hi9her the 
tota l costs are l ikel y • to be ( Pol l ock ,  p . l l l .  

The Advisory Pane l should oppose Post Defue l in9 Mon i to r e d  
Stora9e for t h e  f o l lowin9 reasons: I I  more cos t l y ,  21 t h e  cost 
is inequi tab l e  and wi l l  be borne by the next 9eneration of 
ratepayers , . ] )  there is an unde r l yin9 assumpt ion that � . �J . �  
technology wi l l  sudden l y  come forwa r d,  despite a La c k  o f  r e search 

. and deve l opment . 

The Panel should recommend to the NRC that the c l ea n u p  o f  
THI 2 proceed immediate l y .  GPU shou l d  b e  l ia b l e  f o r  costs , a 1 1rl 
deve l op appropriate techno l o9 i e s .  In addit ion ,  GPU shou l d  deve lop 
a f unding plan based on equitab i l ity and rea l i sm to be revi ewed by 
the P u b l i c  U t i l ity Commi s s i on ,  the Consumer Advoca t e ,  the 
Commonwe a l th of Pennsy l vant�  and citi zens . 

Fina l l y ,  re9ardin9 the NRC ' s  responses to TMI A ' s  ques t ions . 
Que s t ion 1 :  concerning the NRC · s  experience with decomm i s s i on i n g . 
The s ta f f ' s  answer f a i led to a l l eviate our concern re9a r din 9  the 
federa l government - s  lack of in experience decommis s i oning a 
nuc l ear reactor . 

Question 6 :  we s t i l l  rema i n  unconvinced that adequate s a f e 9 ua rds 
are in p l ace for the movement and location of radioactive 

-materia l s .  

And t o  the be st o f  our knowled9e questions 7 ,  8 ,  9 ,  1 0 ,  1 2 ,  1 4 ,  
1 5 ,  1 7  and 1 8  were not answered. 
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No. 21 

'...:n·!e:J S:ate� 
Er:"·'Or.Te,.,:a• .:l·:teci .:�r 
A9erc� 

oEPA 

Dr . Plichael T. llasnik 
Project Di cectocate 1-4 

E • :��� J• .:. t!<J •s .:. ,;.. -c 
.'. nr::�g:�r :L �:..:;:;,.: 

Office at ·Nucleac Reactor Regulation 
C .s. NUclear Re'l'Jlatory CO!IIIIIsslon 
Washington, DC 20555 

Dear Dr. IIASnlk: 

·In accordance with Section 309 of the Clean Air Act , the O .S .  
Environmental Protection Agency (ePA) has reviewed �e o . s .  Nuclear 
.Requlatory Calllliaai oo '  a Draft SUpplement 3 to the Proqra.amatic 
Envirorwental I�ct Statement related to the cleaoop at Three l11le 
tal and Oni t 2 .  ()Jr review of the US concludes that the dose and risk 
a.nalyaia at. the two cleamp alternatives are reasonable and sound, and 
that the calculated risk associated with either alternative ia very low 
and constitutes no sic;�niticant hazard. Accordinc;�ly, !PA has rated this 
draft aupplement "LO" (Lack of Objections) .  

We have one minor technical corument to otter. Table 5 .1 (paqe 5-

21 woold be Improved .It It Included cancer death estimates tor the 
maximally exposed indivici.Jal. The table presents risk information 
associated with the two cleanup alternatives, but the text only 
addresses cancer fatalities tor the pop.�lation. C&n.cet death estimates 
to the IIIAiiDIJII exposed indlvlciJol would sh"" that the lndlvlciJal risks 
are insic;�niticant. 

It yw have any questions, please call Dr. II. Alexander 11111141111 
( 382-59091 ot my staff. 

2 1 - 1 

Sincerely, 

/t . .l f£�(�1-"--'--
Richa.td £. Sanderson 
Director 
Office of Pederol Activities 

No. 22 

J.� E. \17ood 
526 f<anklin 

Albunia, Pcnn•yl•enia 1 80 1 1 
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No. 23 

� 
� 

DEPARTMENT OP" THE ARMY 

Planning Divis ion 
July 22, 1988 

John F. S to l z ,  Director 
Pro1ect Di rectorate I-4 
Div1sion at Reactor Projects I/II 
O!!ice at Nuclear Reactor Re911lation 
u . s .  Nuclear Requlatary Camm1saian 
Washington, D . C .  20555 
Dear Kr . Stol z '  

Reference your letter dated April 2 7 ,  1988 , regarding the 
Dra!t Supplement 3 to the Pragra=matic Environment a l  Impact 
Statement tar Three M i l e  Island, Unit 2 ( DSEIS-THI ) . The 
comments provided below address tha Co�s ot Engineers (Carps) 
areas ot concern , includinq di rect and 1ndirect impacts to 
existing and/or proposed Corps project s ,  ! l ood control hazard 
potential , and permit requirements under Sec�ion 404 ot the 
Clean Water Act . 

There are no axistinq or proposed Corps projects that would 
be a f fected by the work described in the DSEIS-THI . The f l ood 
plain concerns were adequately discussed in the report. 

Certain activities in the waters o !  the United States , 
including most wetlands , require Department of the Army Permits 
tram the corps o f  Eng ineers. corps regulations ( 3 3  CFR 3 2 0  
through 3 3 0  and 3 3  C FR  2 3 0  and 3 2 5  (Appendix B ) ) require full 
compl lance w i th the National Environmental Policy Act of 1 9 6 9  
(NEPA) during t h e  review a n d  evaluation of pert>it app l ication s .  

To the maximum extent �ossible the Corps � i l l  accept the 
i nformation presented 1 n  NEPA documents !or evaluating permit 
applications. I! you have any questions or need additional 
.information on permits, the point of contact i s  Mr . Tom F i l i p .  
Asaia�an� Chie f ,  Regulatory Branch , Operations Division , a t  
( 3 0 1 )  962-3 6 7 1 .  

I !  you have any other questions o n  this matter, please ca l l  
me or m y  action otficer, Mr .  Larry Lower, a t  ( 3 0 1 )  9 6 2 -4 9 0 5 .  

s incerely, 

�/c.vtL�� { James F .  Johnson 
ft·\ Ch i e t ,  Planning Division 
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No. 24 

i[,ounc i J  
P.O BOX IUitoO • H.AJUUSBl.1lC. P.4.. 1i10..1MO • t1\':', 7U.l700 

M i chael  T .  Ha s n l �  
Senior Proj e c t  Manager 
OHFN 1 3D I6  
U S . Nuc l e a r  Regu l a tory Co11111 l s s lon 
Ha s h l ngton , D . C .  20555 

Dea r H1· . Ha s n H . :  

Augu�t 4 ,  1 988 

Ponns y l van l a '  � S i n g l e  Poi n t  of Contact  undor Eucut lvo  Order 1 2 372 h a s  
rocel ved the enc losod c01m1e n t s  from tho Penns y l van i a · Department of 
Env I ronme nta l  Resources regar d I ng your Draft Sucp 1 t11en t 3 to the 
Progra11111a t l c  Env i ronmenta l  Impact St >tement for Three H l l e  h l and Un i t  2 
< E l -00093 ) .  A l though the per iod for comments has pasud , we art for wa rd i ng 
them to you for l nforiDitlonal  purpo" " ·  

Shou l d  you have a n y  questions , p l e a s e  f e t l  free to contact u s  . .  

Enc Iesure 
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SI ncere I y ,  

�u of. 
Sandra L. � l i ne 
Sptc I a  I Ass h tant 
lntergovernRienta l  Rev i ew Process  

DEPAR'I:IIENT O F  E!ivJ:RONHE:NTAL RESOURCES 

July 2 9 , 1 9 8 8  

SUBJECT: I s s uance o f  Dra ft Supplement 3 t o  the 
Proqrammatic Environmental Impac� 
Sta tement - Three Mile Island , Unit 2 

TO• Laine A. He1tebrid1e 
Pennsylvania Interqovernmental Counc i l  

FR�: Frecc�� - 1 s o n ,  Director 
Off� � 
De&Ern-(' ot Environmental Resources 

Attached are comments from the OER Bureau of Radiation Protection 
concerning the Proqrammatic Environmental Impact Statement - Three Mi l e  
Island, U n i t  2 .  

Attachment 

24- 2 



REVIEW OF IIUREG 0683 , SUPPLEMENT NO. 3 

. The NUREG 068 3 ,  Proqrammatic . Environmental Impact Statement l PEI S l , 
Draft Supplement No. 3 dated Apr i l ,  1 9 8 8 , deals with Post�Defuellinq 
Monitored Storaqe ( PDMS l and the subsequent clean up concept for the 
damaqed reactor plant at the Three Mile I s land Nuclear Station , Unit 
( �!I - 2 ) . A review of this supplement needs to keep in focus the spec ial 
and unique circumstances of the TMI -2 plant over the past nine years . 
After the accident on March 2 8 ;  1 9 7 9 , the oriqinal PElS was issued by 
NRC in March , 1 9 8 1 , with the expressed intent to provide an ove r a l l  
evaluation of the environmental impacts of the clean u p  activities at 
TMI- 2 .  

Subsequently , on April 2 8 ,  1 9 8 1 , the Commission issued a policy 
seae��e�� in:!ca�in; �hae the NRC sta f f  would evaluate and act on ma jor 
cleanup proposals as lonq as the impacts associated with the proposal 
activities f e l l  within the scope of the. impacts already assessed in the 
PEl S .  The PEl S ,  however , was to be supplemented as new information 
became available ; The f irst supplement ( No l, issued in 1 9 8 4 1  
reevaluated the occupational dose estimates in the oriqinal PEl S because 
new information led NRC staff to conc lude that the cleanup could result 
in qreater occupational radiation exposure than was oriqinally 
estimated. A second supplement ( No 2 ,  issued 1 9 8 7 ) updated the 
information presented in the oriqinal PEIS reqardinq options for the 
disposal of the accident qenerated water and the environmental impacts 
that could result from it.  

· 

It should ba .noted that a number of features are unique in this process . 

1 .  The NRC has shown initiative and provided aqqressive 
leadership and quidance in this process wall beyond what a 
PEIS for a normally operatinq reactor would furnish. This 
quidance has been qenerated variously, either on NRC ' s  own 
initiative , or in consultation with the license e ,  or in 
response to licensee ' s  proposed actions . 

2 .  Whereas a ' norma l '  Environmental Report is written basically 
with the purpose of qeneratinq viable options and se lectinq 
from them and not directly quidinq licensinq ( e . q .  Technical 
Specifications ) ,  for TMI - 2  the PElS has been an instrument for 
detailed licensinq quidance not only as new decisions became 
pendinq but also on a continuinq bas i s .  

The Commonwealth views TMI - 2 ,  althouqh still holdinq an operatinq 
license , as a special and unique plant whose cleanup is of pr imary 
importance and a source of extreme concern to the qeneral public . As a 
result, the Commonwealth considers the exceptional process above 
entirely proper and supports it.  
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In. Dece�er , 1 9 8 6 , Gene r a l  Public U t i l i t i e s  Nuc le a r  ( GPUN J proposed to 
the NRC a scheme for terminatin9 the c leanup a c � i v i t ie s  at TMI - 2 ,  go 
into fost-Refuelinq �onitored §torage for a time per iod , and later 
complete decommissioninq the uni t s . This was f o l lowed by a n  
Environmental Report o n  March l l ,  1 9 8 7 , which examined t h e  environmenta l 
impacts associated with the propos a l .  The P E IS  supplement no 3 ,  sub j e=� 
o f  this review , h a s  been generated b y  the NRC in  r es ponse t o  this 
proposal. In accordance with the requirements of the N a t ional 
Environmental Policy Act ( NEPAl , a number of a l ternative cour s e s  o f 
aceions , in pareicular an opeion which coneinues wieh ehe curren� 
c l eanup aceivieies eo comple � ion ,  were conside r e d .  The conc lusion w a s  
t h a t  whe reas both ma jor opeions were accepeable , a choice could n o �  be 
made be�ween the ewe in view of the inherene unc e r � a ineies of ehe 
analysis . However , in keepinq wieh ehe special ?EIS proc e s s  in �his 
case , a seronq implicaeion exises ehae ehe calculaeed resul�s will se r·1e 
as a boundin9 envelope in�o which the coneours of a spe c i f i c  design and 
its impact have to f i t .  

The Commonwealth has several comme n� s . re lated direc�ly o r  i ndirec� ly �o 
the assur ance that I l l  the entire cleanup inc luding decomm is s ioning w i l l  
b e  compleeed i n  the near futur e ,  ( 2 )  the environmeneal impaces c a n  in  
fact be kept as low as calculated by adoptinq approp r ia te de s ign and 
operatinq procedure measure s , ( 3 )  there will be adequate surve i l lance 
and monitorinq by GPUN durinq the dormant ( and later decommi s s i o n i ng ) 
phases and ( 4 )  over the protracted period, the NRC ' s  licensing guidance 
and oversiqht will be as keen and e f f ective in its regulatory 
surve illance . In our view, the decision reqard.inq PDMS r e s t s  heavily i n  
g�neraeing ehis assurance . The basis for this conc e r n  i s  descr ibed in 
the detailed comments below: 

Comment Mo 1 Program Plan ( Front End) 

The PDMS proqram plan is described in a very broad out line and the 
details are missinq . For example : what are the spe c i f i c  c r i t e r i a  fo r  
currene cleanup eerminaeion? G P U  has .commieeed eo 99\ or mo r e  c o r e  
maeerial remova l before PDMS . As core inven�or ies c a n  only be 
estimated, it is necessary to de f i ne ehe ac�ion se� po in�s as a · proc e s s  
derivative . An ancillary aspect to this i s sue is ehe queseion of whe re 
and when mode 3 ends and PDMS beqins . The admi n i s � r a � i v e  and �echni ca l 
interfaces/boundaries need be discussed along with the appropriate 
raeicnale . 

7. 1 . 7  

A second concern in the f ront end is the issue o f  c r i ticality . 
Pennsylvania muse be assured ehae there is no chance ehae ehe sma l l  
amoune of fue l lefe behind c a n  form a crieical mas s ,  e i eher locally , o r  
in bulk. 

Comment Mo 2 Program Plan (Back End-Decommiss ioning) 
The Commonwealth must be assured that the PDMS will end and 
decommissioninq beqin in the near and determined future . Spe c i f ic a l ly 
we need to know what that date wi l l  be . In January , 1 9 8 6 , GPUN . 
committed to ehe NRC Commissioners ehae under no c i rcums�ances would ehe 
PDMS run beyond the time when TMI - l  Decommiss ioning beg i n s .  Through a 
license condieion and oehe rwi se ,  assur ance needs be generaeed eha� such 
is ehe case . 

· 
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7. 10.'3 

7.�.\.b 

7. (o ,'i 

7. '1.'�.\ 

The impact of the new proposed Decommissionin� -Rule ( published by the 
NRC as a Federal Re�ister Notice on June 27 , 19 8 8 ) ,  on decommissionin� 
of TMI -2 has to be carefully examined. I t  is understood that TMI - 2  must 
submit its decommissionin� plans by 1990 . How does the plan incorporate 
the fact that due to its extra contamination, the plant would be in 
worse shape than a ' norma l '  plant in a safe store condition? Does GPUN 
have to detail the spec�al technical methods and extra f inancial 
resources required for this �dditional task in the plan? Does GPUN , in 
the meantime , have a possession only license , or operatin� license with 
amended possession-only-type Tech Spec ' s  or some other variant? Durin� 
decommissionin� does GPUN contemplate further decontamination to put the 
plant in safe store f irst , or proceed with the full scope diamantlin� 
and decommission? A clear description of the hi�hli�hts of this process 
and options will assure the �eneral public re�ardin� the certa inty of 
the proce s s .  

Coanent N o  3 ,  Financial Assurance 

Closely allied to the comment above . is the issue of financial assuranc e .  
Adequate funds must b e  available t o  accomplish the decommissionin� 
tasks . our concern derives from the followin� facts : { l l  The financin� 
for �he ori9inal cleanup was not easily put to�ether .  I t  took a n  active 
initiative on the part o f  the Commonwealth to move it alon� . { 2 )  The 
act ivitY extends well into the future and is of somewhat undermined 
scope . { 3 )  The plant does not �enerate revenue and cannot set as ide a 
portion of its income in an escrow fund, for example . { 4 )  In the 
current scheme , TMI - l  and TMI-2 may be�in decommissionin� to�ether , thus 
stretchin� GPUN resources .  { 5 )  An outcome of the accident has been that 
the �eneral public needs more rather than less guarantees from GPUN. At 
this point , specifics of �financin� plana , rather than overall 
�eneral guarantees are needed to establish the viability of PDMS . such 
plans must include , at a minimum , an estimate of the expenses of the 
total task includin� additional decontamination, and a reliable scheme 
for settin� this fundin� aside . 

C011111ent No 4 Basis for COmparison: Offsite Releases 

The PDMS and immediate cleanup have been compared by terminat1n� the 
time span at the end of_ cleanup. The fact is that for both options , 
f inal decommiss ionin� activities will have to follow, proceeded by 
{ possibly) a safe store period. I n  order to move the compar1son tow�rds 
equitability , the immediate cleanup option should have been followed by 
a 20 year sate st�re period in the PEI S .  Based on act�al release data 
compiled by GPU tor the years 1 9 8 3  to 1 9 8 6 ,  the offsite dose rates { f rom 
liquid and gaseous releases , and airborne particulates and iodine s ) ,  
have remained fairly st�ady independent of the amount of fuel in the 
plant. The mechanism of release appears to be desorption from the 
basement walls where the contaminants have been absorbed , their 
resuspension and subsequent release. As suc h ,  contamination absorbed in 
the Walls appears tO be the predominant determinant fot the c)f f s ite 
release s .  This observation , it true , has three implications : 

l .  Leavin� less than 1 \  fue l i n  the plant will not a f f ect otfsite 
doses appreciably; 

2 .  A 2 0 -year o f f site 'dose component should have been inc luded i n  
the immediate . c leanup option. For example , summary Table s . l  
{ i �ems 6 - 9 ) will be changed and read considerably dif feren� ; 
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3 .  A cos� componen� . correspondin; t o  2 0  year moni torin;, should 
be added to the immediate c l eanup cost { item lO in 5 . 1 ) ; 

Caaent No 5 Basis for COmparison: Worker doses 

7.•-\.1 The P£IS worker doses have been computed in the P£15 based on current 
data and a simple extrapolation tor future activities .  Such 
extrapolations -have to be very care ful , beca�se it i s  clear that 
cleanin� up the residual amounts of radioactivity is �oing to be harde• . 
It is our. opinion that the worker dose numbers may be on the low side , 
and their dif ferences are consequently less pronounced .  � more detailed 
study, based on detailed time motion analysis , is currently in progress 
at GPUN . The preliminary results indicate· that the worker doses might 
have been underesttma�ed by a fac�or of 3 �o 5 .  Such increase s ,  
a lthou�h appearin� sma l l ,  are si�nif icant on two accounts . 

1 .  Summary Table S . l  { f i:st two iteDs ) will be changed and read 
considerably different . 

2 .  As workers have t o  keep individual doses within a total 
lifetime quota , such increases significantly af fect their 
workabilitY . 

Coament No 6 P liUlt details 

En�ineerin� details of the PDMS desi�n and operations are missing . For 7. 1 ."] 
example , more details are needed regardin� design of containment entries 
( basis for once a month assumption ) ,  desi�n and operations of 
ventilation systems , the f i lters and their eff iciencies , other 
containment penetration systems , water accumulation/ condensation inside 
containment , basis for outleaka�e .  etc . In obtainin� the source terms 
for the release s ,  a number of assumptions have been made regardin; 
concentrations , desorption, resuspension and releas e s .  Although some 
correlations have been made with current data, would the same be valid 7. '3. 1 .� 
when the containment is bottled up with potentially additional 
heatloadin� and lack of ventilation inside? 

In order to �et a better handle on the release s ,  a good assessment tor 
the monitorin; and the surveillance systems is necessary. We apprec�ate 
the caveat that the calculated numbers are to serve as targets , and the 
actual design would have to be f i tted into it. Nevertheles s ,  more 
detailed operations and design information uptront �proves conf idence 
by minimi:in� future surprise s .  

Coament No 7 ACcident AnAlysis 

The accident analysis presented in section 3. 3. 2. 2 is cursory and 7. 3. l."l 
abbreviated. In particular , in the absence of other driving energies as · 
in a ' norma l '  nuclear plant , tire is ·the single source of energy for - the 
TMI-2 plant . In order to assess the a ssociated hazards one needs to 
know the combustible loadin� . ignition sources ,  design of f ire 
suppression systems , the standards and specif ications they are designed 
( e . q . Appendix R, possibly } ,  syst.em operations , monit.oring and 
surveillance systems and other similar fac�s . �ll this information 
would be used to def ine " a  design basis f ire" and :hen the ana lysis 
completed. 
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L o  

A second acciden� �ha� requires examina�ion is �he possibili�y o f  a 
crack in the concre�e wall , and leaka9e of condensa�es throu9h i � .  

C011111en� N o  8 Decoami.saioning 
I� order �o con�inue cleanup a� TMI-2 beyond a cer�ain level, one has �o 
�ear apar� pipes , walls , e�c . These ac�ivi�ies properly belon9 durin9 
decommis s ioning. For �he immedia�e cleanup op�ion, �his would mean a 
full-scale di sman�ling ac�ivi�y wi�h an opera�in9 reac�or i . e .  TMI -l 
nex� door . For �he PDMS op�ion , however , i� is possible to schedule �he 
�wo decommissioning ac�ivi�ies �oge�her and achieve an economy of scal e .  
Th i s  has been recognized in �he proposed NR C  decommissionin9 rule . 
The ex�en� of �his advan�age can po�en�ially be qui�e broad and go well 
beyond �he narrower worker man-rem considera�ions . There is inadequa�e 
discuss!on of this issue in �he PEIS .  

I n  summary , si9nif ican� worker dose reduc�ion and po�en�ial s imul�aneous 
dismant lin9 of �he �wo uni�a · are �wo arguments favorin9 PDMS . 
Nevertheless , we feel �ha� for a program which may ex�end 50 years or 
more in �he future , 9enera�ing conf idence and assurance is &bsolu�ely 
necessary and will con�r ibute subs�antially in es�ablishing the 
viability of the op�ion. Details of the PDMS pro9ram plan, f inancing 
details , system desi9n, operations and main�enance plans , implementa�ion 
plans, decommission plans , etc . , are required before the Commonweal�h 
can accept this proposal. 
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No.  25 

Department of Energy 
wasnong1on. DC 20585 

August 1 7 ,  1 988 

Mr . John F .  Stol z ,  Director 
Proj ect Direc torate I-4  
O i v i s ion. of Reactor Projects I / I �  
Office o f Nuc lear Reactor Regul at ion 
u . s .  Nuclear Regu la tory commiss ion 
Washington D . C .  20555  
Dear Mr . Stol z :  

I n  response �o your l e t ter o f  Apr i l  21 , 198 8 ,  � e  have rev iewed 
Draft Supplement 3 to the Programmatic Envi ronmen tal Impact S ta te ­
me n t  ( E I S )  regarding c l eanup actions neces s i tated by the March 2 8 ,  191 9 ,  acc ident a� Three M i l e  I s land Nuc lear Station , Unit 2 .  The 
draft suppl ement i s  based on a proposal by the l 1censee to d e l a y  
c leanup o f  the reactor fo l l owing defue l inq . 

' 
Based upon our review , we have no · comments to subm i t  to you on the 
content of the draft suppl emen t .  

P l ease provide u s  with a copy of the f inal docume n t  when pub l i shed . 
We appreciate the opportun ity to respond to the D r a f t  Suppl e men t .  

·� 
Ernest C .  Baynard , I I  I 
Ass i s tant Secretary 
Envi ronme n t ,  Sa fety and Hea l th 
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No. 27 

TMJA: THR£I MIL£ ISLAND ALERT, INC. 
l15 l'lltw Sl- No11io ...... ...._ 171GZ (1111 2ll· 7 1 9 7  

Se?tembe r 7 ,  1 9 8 8  

!li!ll CCMM!:�ITS !Q I.J!.g ADVISOR'! � 

I wou l d  l i ke tc beqin by taking ea ra ct some c ld bus i ne s s ,  
ine l ud i nq a b r i e f  review o f  some events tha t have taken � l ac e  
t h i s  summe � a t  TMI - 2 .  I wou ld a l so l i ke to t a k e  t � e  time to thank 
�he N�C f e r  r e s ponding tc the rest c t  TMIA ' s  �ue s t icns en the 

· s t a t !  s EIS on POH S .  However ,  1 did no t rece ive G�u · s · l e t t e :  
add r e s s inq t h e  i s sue o f  funding as was indicated in the cover 
l e t t e r .  

TMIA is resubmi t t i ng a reque s t  t c  G P U  t c  reve o l  the f u l l 
�os t and source of the i r  adve r t i s in9 campai9n t� �ramote PO�S . 
Lat me remind the Pane l that severa l months a�o G�U though! 
$ 8 0 0 , 0 0 0  wa � a worthwh i l e  9 amDl e fo r rate �ayers to unde rwri te 
t o r  the purcha s e  o t  a n  evapo rator . Moreover , it i s  estimated 
• . • •  it w i l l ecs t $ 1 0  mi l l ion in t�e t i :s� yeo r and 55  mi l l i on 
in t he s ubsequent years to keep Unit 2 in moni�orsd s torage • 
( The P a t � i c t  � . September 2 ,  1 �8 8 , B5 . )  W i t �  funding i n  doubt 
t or a c o n t 1 nueC e l eanu � ,  the pub l ic has a ri ght t o  kncv how muc� 
i t is s p ending to convince its e l f  that PDHS i s  the right course 
o f  ( in ) a c:.ion . 

A l s o ,  at t�e l a s t  meeting I forma l l y  a s ked Mr . �i tner i t  GrU 
wou l d  comp l y  wi th a n  NRC order to c�ntinue a n  immediats c l aanuo , 
r a t h e :  t han p l aee Unit-2 in POMS . T�IA wcu l �  aF?�ec ia t o  a 

· 

r e s po n s e . 

Draw inc; f rom GCIU and t�e NRC ' s  actions· and observations one 
ge t s  the dis tinet impres s ion that the p l a n t  has a l ready been 
p l a c e d  i nto pos t -d e t u e l inq monitored s torag e .  Accordinq to the 
P l a n t  S t a t us Roper� fer the pe riod o t  J u l y  9 tc August 6 ,  1 9 8 8 , 
the s t a f f  noted , · one p l an t  area has been i so l a ted and p l aced i n  
a n i n t e rim P o s t  O e t u e l ing Moni tored Storage ( POHS ) s ta tus . Seven 
o t h e r  p l a nt a r e a s  are in the proce s s  o f  being verif ied to 
meeting the inte rim POHS iso l a tion criteri a �  ( p . 2 ) .  

T h i s  passage t a e i l itates s e v e r a l  logistical questions f e r  
t h e  N R C  a n d  GCIU . Wha t a r e  t h e  • i nterim• POHS c:iteri a ?  Wha t a r e  
the s e v e n  areas t h a t  m a y  be p l aced i n t o  • i so l a t io n ? •  P l ea s e  
d e f i n e  • i nterim� a n d  • i s o l a t i on . •  O n  �� • su r f ace , t h i s  seems l ike 
a r e p l a y  of  G P U ' s  decis ion to purch a s e ,  d e s i qn ,  f abrica t e ,  
in s t a l l  a n d  tes t a n  evaporator prior t o  the reso l u t ion of the 
a c c i d e n t -generated , wa ter i s s u e .  

A s  t h e  SU!Mier i s  drawing tc a c l o s e  I thought i t  vcu l d  b e  
a p p ropri a t e  tc d r a w  t h e  Pane l ' s  attention to some high l i ght s c t  
the a e t i c n  ( cr i naeticn ) a t  the I s l a n d .  

June 9 ,  d u r i n g  a routine inspeceion • s i x  pages of var d 
pu z z l e s  were found in the prceedures beck ( operations procedura l 
manua l )  a t  the d e f u e l ing p l a t f orm in the RB " ( In s peeticn 5 0 -
3 2 0 / 8 8 - 1 0 . )  

2 7 - 1  

J u l y  2 0 ,  Ed� i n  H .  S t ier c on c lud�d h i s  i nv � s � i g a t i on o n  T� I - 2  
s l ee p i n q  a l l e?a t i on s .  � s t i e r " s  f u r the r i n ve s : i c a : i o n  i n t o  
manag e�ent re sponse to t h e  a l l eg a t i on s  r 9 v e � i e� i nade�uac : e s  i n 
manageme n t  r e s po n s e  to the a l l e ga t i on s tha t the s h 1 ! t  s u = e r v i s o r  
s l ept o r  w a s  o t h e r � i s e  i na t t� n t i ve to d u t i e s .  T h e s e  i nad�au a c i e s  
l ead to inaccu r a t e  o r  d i s t o r : ed in f orma t i o n  reoor ted to  h ic he r 
l eve l s  o f  TH I - 2  and o t h e r  G? U Nuc l ea r m a n a a � � e � t  a nd to t h �  
Nuc l e a r  R e g u l a tory Commi s s i o n , S t i e r  s a i d " . { News R e l ea s e , G? U  
Nue l ea r ,  Ju l y  2 0 ,  1 9 8 8 . ) 

· 

Ju l y  2 6 ,  1 9 8 8  - �A rai l c a r  e a r r v ina a l oaded s h i c o i nc c a s k  
a n d  i t s  �nmanned y a r d  enqina d r i .f ted . fo r a 9 � roxi �a t e t Y- 6 6  ya rC s 
on t h e  S l t e  tra cks . The e n g i n e  a nd the r a i l c3 r  came to a f i n a l 
r e s t  as a r e su l t  of an i n c r e a s e  in the n a t u r a l g :ade of th e  
ra i l s "  ( Augu s t  1 9 8 8 ,  S ta t us R e po r t . )  

Auq u s t  l l ,  1 9 8 8  - A  Uni t - 2  oce r ! t o r  wa s f i r 9 d  a ! t 2 r  a 1 1 - C a v  
inv e s t i g a t i o n , inc l ud ing a me d ical � rc b e , " s howed th-e l i c � :1 s e d  -
o p e r a t o r , who wa s no t ident i f i ed ,  had  be� n Cr i n k i ng and t a k �nc 
drugs e i th e r  before he r�9or t ed t o  work o r  wn i l e h e  wa s at �or k '' 
( lli hllill New s , Aug u s t l l ,  1 9 8 8 . p . B l l . '- l t houqr. the <; t i l i t"J 
pron1 b i t s  i t s  worke r s  f rom r e p o r t i n g  to wo rk  unde � the i n f l u e n c �  
o t  d r u g s  a n d  a l coho l , � • • .  t �o s e  who h a v e  t e s t ed pos1 t i v e  a r e  
n o t  a l wa y s  t i r e d � ( � , Augus,t. 3 1 ,  1 9 8 8 . )  R e f e r to J u n e  
1 5 ,  1 9 8 7 ,  t o r  a re l a t ed l n c i d en t . · 

U n f o r tuna t e l y  there is more then a t h r e �d o f  cont i nu i t y  to 
these p r o b l ems . On Ju l y  l ,  1 9 8 8 , t�e NRC , G ? U  and the 
Commonwea l th met to d i s c u s s  � poor human p e r ! c rm a n ce . . .  s u e �  a s  
comp l a cency , w i t h  r e � pec� t o  the c�ang inq p l a n t  s : a t u s  l e � d i n �  t o  
p o s t - d e t u e l inc; mon i tored s toraae a nd/or t h e  ih f l ue�ce o r  c o e r  
proced u r e s  or wor k  schedu l e s  • •  : �  ( l n s �e c :. i o n  R e po r t  5 0 - 3 2 0 /8 8 - 1 0 , 
p l O . )  At the meetinq G?U � a ck no w l edoed t h e  po te n t i a l  ! or a oa t h v  
i n  l ig h t  c f  the end ct the c l e a nu p p r c j e e � ·  ( p . l O I  I f  the ir · 

a p a thet ic , s l e e p ing , a nd having troub l e  f o l lowing d i r ect i o n s  now , 
wha t can we expect in the n e x t  20 to the 3 0  years whe n th e  p l an t  
i s  i d l e ?  

Le t m e  now swi tch to de�ommi s s io n ing , e �o nomi cs a nd P CMS . A t  
t h i s point i t  i s  c l e a r  that PDMS i s · a na l og o u s  w i t �  
decomm i s s i o n i nq . G PU recen t l y  s ta ted i n  a p r es s  r e l e a s e  o n  Aug u s t  
2 5 , tha t they are � • • •  propos inq t o  m a i n t a i n  U n i t  2 i n  s a f e ,  
mon i tored storage · un ti l i t  i s  decommi s s ioned a lona w i t h  T� I - 1  
somet ime i n  the next century . • 

• 

Ea r l ie r  t h i s  summer • • • •  the NRC i s sued on June 2 7 , 1 9 8 8 ,  a 
f i n a l  r u l e  on decomm i s s ioning which became e f ! ec t ive on J u l y  2 7 , 
1 9 8 8  ( Mieha e l  M a s ni k ,  Augu s t  3 0 ,  1 9 8 8 . )  T h i s  new NRC r u l e  h a s  a 
d i r ec t  impa ct on p o s t - de f ue l i n g  mon i t o r ed s toraqe , s in c e  POMS i s  
l i e t l e  more than a precursor t o  decommiss.ioning a t  b e st , a nd a 
ini t i a l  phase a t  wor s t .  
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Unde:- the sec-:.ion on oe
'
ccmmiss icninq A.lte:-:\at.ives ,  the N?.C 

noted , • •oe layinq comp le� ion ot decommissioninq to a l low short 
1 ived nuc 1 ides to decay may be jus tit ied in some cases, howe•te!' . 
any , extended delay would rare l y  be justifiable "  (Federa l 
Reqister/Vo l .  5 3 .  No . 1 2 61 Thursday June 3 0 ,  1 988/ Rules and 
Raqu lations , p . 2468 l . l  

GPU i s  askinq for at least a 30 year de lay to a l low 
worker exposure rates to d i�ini sh . At the last meetinq we 
witnessed an ·appreciable difference bet.�e•n the radio1ctive 
leve l s  pro jec:ed ,by the NRC and G?U. This is indeed a puz z l e  
since G?U supplied the majority o f  the data tor the staff

'
s 

Environments ! Impac: · S ta tement . It seams as i f  G?U 's motto tor 
this pro ject i s ,  • If at  f irse you den - t succeed , lower your 
standards . •  

Who
'
s to say that G?U or the· NRC wi l l  not revise their 

f iqures a fter 20  to 30  ye•r s ,  and as� the community to wai t 
another 20 , 30 or maybe 60 yesrs before f inishing the cleanup ! An 
expedited cleanup wi l l  resolve the l ingerinq questions re lated to 
radiation leve l s  and locations , and al low. GrU to make qood on 
their promise to c lean Unit·2  up. We aqree with the NRC that • 
cas e ,  2 0  tc 30 yesrs is not justified! 

Under the aact ion on . P lanninq, tha NRC noted , "Planninq tor 
decomm�s s1on�nq 11 a cr1t1ca l 1 tem for ensurinq that tha 
deccmmissioninq ac�ivi tias  can be accomp lished in a safe and a 
t ime l y  manner " ( p . 2 4 681 . 1  

Yet for PCMS , the NRC does not ltipulata any researc� or 
deve lopmene be em9 loyed to ensures that t�e clesnup can prece�e 
ae  a l aeer daee . In tac� . ehe NRC acknowled;es • oeve lopmene ot 
detai led p lans a t  the application staqe i s  not possible because 
many tac:crs ( e . q . , teehno loqy , regulatory re�uireme�ts , 
economics ! wi l l  chanqe before the l icense period ends" ( p . 2 4 6 8 1 . 1 
Thus PCMS a l lows GPU the l uxury of cuttinq costs , layinq ott  
exper ienced workers and poatponinq c leanup, unt i l  a time in the 
d istant future when , in their judqemane , it  wi l l  be "safe and 
time l y" to resume the c l eanup: To date , GPU and the NRC have 
fa i l ed  to provide data the demonstrates that anv research 
and deve l opment wi l l  take p lace durinq the l ayo f f .  I t  i s  c lear 
that G?U and the NRC have adopted former NRC Chai�an Hendrie

'
s 

infamous policy ,  • oon -t eurn over new rocka . •  

Under the section on Resiclua l Radioactivity Leve l s ,  "The 
cost e stimaee tor decommissioninq can be based on currene 
criteria ancl quidance on reqardinq residua l radioactivity leve ls  
for  unrestricted use  . . •  the cost  of decommissioninq is re lative lY  
insens it i ve to  the radioactivity leve l ancl use of c:os t data based 
on currene cri teria shou l d  provide a reasonable estimate • • •  it  iS 
expec:ed that the clecommissioninq fund ava i lable a t  the end o f  
faci l i ty l if e  will  approximate c losely  the actual  c:ost o f  
decommissioninq " ( p . 24681 . 1  
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AL ready there: is a di.spari.t'/ be�·"'e'!n G?IJ ' s e st. imat.oe f o =  
deccmmi•sioning and the NRC 's  qeneric pro j e�:icn s .  A l l one r.eed s 
to do i s  consu l t  G?U 's l atest shareho lder repor� to be upCa te� a �  
the econcmi cs o f  decommissioning . G?U ac k�ow l edges that the:e i s  
n o  money in the Unit-2 decommiss ioning fund. anO the money put  
aside tor TMI- 1  may be inadequate . G�u · s  estimate for 
decommiss ioninq cases is m i l l ions of dol lars a bove the NRC

'
s 

qeneric estimate .  once aqa in ,  G?U fa i l s  to supp l y  data on how 
they are planninq to .me�t thi s short f a l l .  I would suggest that 
the pub l isher .  of th4t news letter be invited to the neKt Advisor

'
·: 

Panel  meeting . Perhaps then we can qet some infor�ation on 
• 

fundinq packaqes tor the continued c leanup and decommissioning o f  
Three Mile I s land .  

. TMIA be l i eves that the Pane l should re�o.mmend to the NnC 
that the the . c leanup of TMI· 2  pr�ce�d immediat� l y .  GrU should b� 
l iable !or coses a nd develop appropr iate techno logies . In 
addi tion , GPU shou ld  deve lop a funding plan ba sed on equ i :�bi l i �y 
and rea l i sm to b·e reviewe1 b� t.he P u b l i c  Ut i l it."! Ccmmiss ion ,  t.':'le 
Consumer Advocate , the Ccmmonwealth  of  Penns_y l vania and citi ze:1s ·. 

I rea l l y  don ' t know what e lse I can say that wou ld t:u l y  
af fect you peop l e .  The last time I wa s here I s•ent a lot  ot  � i�e 
researcninq and t a l kinq to competene,  we l l -ver sed peocle in �he 
fie lds of economics and decommisfioninq. One pane l memoe r 
quest ioned my c:edeneia l 1 1  which is your privi lege. Let me r emi�� 
you tha t we ·re a l l  citi zens with rights and responsibi l i �ies . T � e  
f edera l ,  s tate  and l ocal qove:nmenes provide public doc�ment 
rooms , l ibraries , resesrc� matsrial , and if necessarv , one can 
a l so uei l i ze  t�e Frsedcm ot Informa tion Ac:. eo obtai";, 
information.  The daea our or;ani zaeion presenes a e  these me��!ngs  
i s  doc��eneed . I n  addi eion , we have no f inancial  s eake i n  e�e 
matters before you . · 

Let me close by sayinq that I think the c:ase against PCMS i s  
c l ear and over�he lming . However , a s  I look around , I -m re�indeci 
of  �hat George Orwe l l  once . said , •peop l e  can forsee the f u ture 
onl y  when i e  coincides with their own wishes ,  and the mose 
qros s l y  obvious facts can be . iqnored whe� they are unwe lcome . ft  
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Sincerely, 

lsi £ .  E .  Kintner 

£. [ .  Klntner 
E:�:ecutive Vice Presiaent 
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TRANSCRIPTS OF PUBLI C MEETINGS OF THE TMI - 2  
ADV I SORY PANEL AND AN NRC PERIODIC BRI EFING 

BY THE TMI - 2  ADVISORY PANEL 

NOTE : The trans c ripts inc luded here are thos e  portions of 
the mee t ing records that pertain t o  the subj e c t  of 
th i s  s upp le�ent . Where d is cus s i ons of o ther subj ects 
oc curre d , they are indicated by ins e r t ing 
" [ DI S CUSS I ON ]  . " 

The o r i g inal mee t ing t ranscripts are court recorde r ' s  
trans c r ip t s  and were no t cert i f i ed as correc t .  For 
th i s  reason , editorial e rrors may b'e found in the 
port ions of the trans c r ip ts dup l icated in th i s  
appendix . 





No . 3 

· Comments Received at the May 26 . 1 9 8 8 . TMI - 2  Advis ory Panel Meeting 

[ DISCUSS ION ] 

· MR . MILLER : I would l ike to know , can you do a comparison for us 
between the contamination levels  that will  exi s t  at the end of 
the defue ling period with the level s  you keep referring to that 
exist  at the end o f  a useful l i fe o f  an operating reactors ? 
You ' re talking about a fac tor of  2 ,  10 , 1000 ? 

MS . HARTY : The act ivity leve l s ?  I s  that - -

MR .  MILLER : Your comment - -you kep t  referring to the fact that you 
would l ike to see the plant cleaned up to the point where i t  
matched the levels  of  contamination present a t  the end of  the 
use ful l ife of an operating reactor . 

DR . TRAVERS : Yeah , but - - and , Ken ,  basically , we were talking in the 
context of dose rates in general areas . 

MR .  MILLER : Right , but I - -

DR . TRAVERS : And you ' re asking in the context o f - -

MR .  MILLER : Can you give us some sort o f  a comparison? Maybe they 
are already lower and you don ' t have to do anything - - but I doub t 
that . 

MS . HARTY : I think the levels  that we ' re looking at for general areas 
where people move through would be on the order of  10 to 1 5  mil ­
l iroentgen per hour , the exposure leve l s . I n  that , any operating 
fac i l i ty or operating reactor at the end of its l i fe t ime , there ' s  
go ing to be certain areas where the dos e  rates or exposure rates 
are a lot higher than that . So , i t ' s  very hard to answer your 
question unless  we talk about exac t areas . 

· 

DR . TRAVERS : But we can answer i t  in the context of I think what 
you ' re getting at , and that is , in the basement , in general 
areas , dose rates exist that are much higher than those - - several 
hundred R per hour , for example , which are orders of magnitude 
higher than thos e  that would exist normally in a general area , 
such as basement o f  a reactor buildirtg , in a reactor at the end 
of i ts use ful l i fe . 
There are cubic le s  in certain areas even in reactors that don ' t 
have accidents that would have rather high levels  of radioactive 
contamination . We recognize that , and our discuss ion is quali ­
tative to a certain extent , but for general areas i s  quantitative 

,,( 3 - 1 )  
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down to about 10 to , say , 2 0  millirem per hour . 
In the auxiliary bui lding , as Linda j us t  po inted out , is about at 
those levels . The work that ' s  been completed , i t ' s been exten­
sive s ince the acc ident , has resulted in a reduc tion of  the dose 
r�tes in those areas to about what you �ould expect in a reactor 
that hasn ' t had an acc ident at about the end of its useful l i fe . 

MR .  MILLER : So , the required additional clean up will be s tric tly 
concentrated on those areas that are s t i l l  unreasonably high? 

DR . TRAVERS : I should po int out that when we talk about required 
additional ·cleanup , we wanted to try to match apples and apples . 
So , when we talk about the end of  cleanup we wanted to try to 
take some criteria that would allow us , in the context of differ­
ent alternat ives , to  get  a ·handle on  the differences in the envi ­
ronmental impacts that might result in achieving those l imits . 
So , stric tly speaking , there ' s  no c leanup requirement on the 
books . What we ' ve done in trying to scope out environmental 
impact is  try to get a handle on the environmental impacts that 
would result from the addi tional work . For example , in the 
reac tor building basement . To bring those levels down . S imilar 
to what has already been done in the auxil iary fuel handl ing 
bui lding . 
For example , worker dose has been accrued in the conduct of  those 
operations . Worker dose would necessarily be accrued in bringing 
the dose rates down in the reactor building basement . Those are 
the kinds of things that we attempted to quantify with somewhat 
of a broad range , admittedly . 

CHAIRMAN MORRIS : Tom . 

MR .  GERUSKY : You made a compari s on between a 4 year cleanup and a 
24 -year delayed c leanup with a total exposure comparison for 
4 years and 24 years . 
Would there be any environmental impact or any exposure to the . / 

. public  following the immediate 4 year c leanup and af-ter the 
24 -year cleanup that has not been taken into cons ideration in 
comparing the two ?  

DR . TRAVERS : If  I unders tand your que s t ion , the answer i s  yes . And , 
again , for the purpos e s  o f  s cop ing out our document , we cut it  
off at  we ' ve defined the end o f  the cleanup . 
For example , i f  the plant were cleaned up immediately , I can 
envis ion- - it ' s  s t i l l  s itting there . It  still  exis ts . There ' s  
s ti l l  some residual contamination and some leve l of environmental 
impac t  that could be proj ected for some period of t ime prior to 
its decommiss ioning . 
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So , the answer to your que s t ion is  yes . And we did it del ib e r ­
ately , again , so that w e  coul d ,  i n  a relative s ens e , compare 
different strategies for completing the cleanup . We cut it off . 

MR .  GERUSKY : But you don ' t think that the public  and we ought to have 
a f�el for what those doses are , what are those environmental 
impacts are , for the same per iods of t ime until  decommissioning , 
assume you go to decommiss ioning? 

DR . TRAVERS : 
cleanup , 
factor . 
kinds of 
today . 

I f  you ' re address ing cleanup , the completion of  the 
and that ' s  what we ' re addres s ing , thos e  doses aren ' t the 
They would certainly be much lower and wel l  within the 
numbers that we ' re ki�king around in this document 

Again , the purpose of an environmental impac t s tatement , in thi s  
cas e ,  is t o  compare different strategies for comple t ing the 
cleanup , complet ing thos e  activities - -

MR .  GERUSKY : You ' re compar ing 24 years versus 4 years , and shouldn ' t 
you compare 24 to 24?  That ' s  what I ' m  asking . I f  you ' re go ing 
to an endpoint , shouldn ' t the endpo int be the same for the 
exposures for both opt ions ? 

MS . HARTY : The endpo int would be completion of cleanup after it ' s  
complete d ,  whe ther it ' s  decommiss ioned or whatever . There would 
be a separate ac tion that would be taken then and a separate 
document would be produced at that time . That ' s  generally what 
happens , as I unders tand it , after a reactor finishes its 
l ifetime if they ' re go ing to decommiss ion i t  . 

. DR . TRAVERS : Yeah , but I think- -

MS . HARTY : No - - oh . We have - -We did look for j ust  bas is  of compar ­
isons , what type o f  e ffect would occur dur ing the 20 years after 
immediate cleanup . 
I can show that to you i f  you ' d like . 

MR . GERUSKY : Is that in the document? 

MS . HARTY : No , i t ' s  not in the document because the document deal t 
only with the period of  time for total complet ion of- -

DR . TRAVERS : We cut it  off , but as an as ide we attempted to evaluate 
those kinds of impacts . 

MS . HARTY : Here ' s - - the numbers . Here , th is is for a 2 0 - year period 
of releases .after immediate cleanup . 

[ DI SCUSS ION ) 
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MS . HARTY : You can see we have l i s ted- - it ' s  a 5 0 - year . dose commit­
ments from this 2 0 - year period of releases after immediate 
cleanup , and we looked at it  for the same three populatiot:J. groups 
we looked at last time . These numbers are smaller than they were 
for the 2 0 - year period . 
Delayed cleanup , as you would expect ,  because we expected that a 
lot of ' that activity in the basement would be cleaned up , 
contamination in the s tairwe l l , and also the reactor coolant 
system , but those are the numbers there . 
For

.
the . record , it ' s  maximally exposed individual the critical 

organ would be bone , and t:hat ' s  2 mill, irem . For the total body 
it  would be 0 .  2 mill irem . 
For the total population within a 50 - mile radius , the dose .  to the 
entire population woul d  be 1 . 3  person- rem to the volume and 
0 . 7  person- rem to the total body . 
For the total population outside the 5 0 - mile radius , . we looked at 
that dos e , too . The critical organ , the bone dose , would be 
0 . 06 person- rem and the total body would be less than 
0 . 02 person - rem ; 

MR .  GERUSKY : And that ' s  for 20 years ? 

MS . HARTY: That ' s  for a 2 0 - year perio d ,  but the problem comes in 
though , after immediate cleanup we don ' t  know that the reactor 
would s i t  there for 20 years . That has n�t been dec ided . I t  
hasn ' t even been dec ided whether t o  do immediate cleanup or 
delayed cleanup . 

[ Dl S CUS S ION ] 

MR :  GERUSKY : ·Can · you provide that document to us ? 

DR . TRAVERS : Yes . 

[ DISCUSS ION ]  

CHAIRMAN MORRI S :  I ' d  l ike to ask one , and I can almost  guess  the 
answer but I ' d  l ike to ask anyway . 
Was there any attempt done to analyze ,  or is  it  par t o f  the 
s tudy , to analyze the abi l i ty of the l icensee to finance this 
c leanup ? Whether they could fi�anc ially afford to do it immedi ­
ately or whe ther ,  in fact , in 20  years from now whe ther they ' ll 
be able to finance or be afford to do it  .at the time ? . 

DR . TRAVERS : That· was not part o f  this evaluation . In the context o f  
'the ongo ing cleanup , it ' s  an ongo ing evaluation that is  be ing 
done by the NRC s taff . We are continuing to moni tor the licen­
see ' s  financ ial health and ab i l ity to carry out , to continue to 
carry out , the cleanup effort , but as far as your ques tion 
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relates to long range , we have not carried out that kind o f  
evaluation . 
We spec i fically haven ' t  done it  in this  document . 

CHAIRMAN MORRI S :  Okay , but .if it ' s  not in th is document , I would 
assume that the NRC would- - it would be a cons ideration or a 
c�n�e�n· o f  NRC , separate fr�m the PElS , that the l icensee would 
be able to afford in 20 years to do the kind of work that needs 
to be done . Also , whether or not they would have monie s 
available now to do it , . or else . these ques t ions are kind o f  moot 
if  there is  a present · financ ial problem that the money isn ' t 
available or a future financ ial problem . 
So , i t  may be separate but I think i t ' s  a cons iderat ion . 

DR . TRAVERS : Abs o lutely . 

CHAIRMAN MORRI S :  Whether you can determine those factors , I don ' t 
know , but i t ' s s omething that I at least thought o f  as I went 
through this . 

DR . TRAVERS : There ' s  a parallel in the pending Commis s ion regulat ions 
on. decommiss ioning . You ' re right . That ' s  clearly an i s sue , that 
you ' d  want to have a warm fee ling about , that you were looking at 
a very long period o f  t ime . 

CHAIRMAN MORRIS : Yes , because you ' re talking about an average cost  
for an immediate 1 9 8 8  dollar average cost  for immediate cleanup 
pf about $ 2 05 mill ion and an average cos t , if you average them , 
of $260  mill ion .in 1 9 8 8  dollars . 

. 

So , financially , there ' s  a fairly s ignificant difference there , 
of  some $ 5 5  mill ion or  so , or whatever that relate s to 
percentage -wise - - 2 7  to 30  percent difference . 

� { DISCUSSION ) 
MR . ROTH : Just a fol low up on that . I s  there any prov�s �on that the 

NRC can make to guarantee that the funds be available at that 
time ? 

DR . TRAVERS : There ' s  no prov�s �ons in the regulat ion that I ' m  aware 
of that speak to i t  .

. 
I could be . corrected , but I ' m  not an expert 

in that area . 

[ DI SCUS S I ON }  

DR . TRAVERS : This  evaluation real ly did focus and what we ' re most  
prepared to you tonight is the technical evaluat ion that was done 
in looking at dif·ferent alternatives for completing the cleanup . 
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MR .  ROTH : No , I understand that , but I think this is as good a time 
as any to put on the record the amount of  problems that occurred 
prior to ge tting all the funding j us t  to do the cleanup and how 
that w�s a maj or battle on certain stages . 
Now , we ' re saying- - not we ' re say ing , you ' re saying that 20 years 
hence we ' re go ing to - -we believe the utility will  have the funds 
necessary to do that , and there ' s  no regulation or any way to 
make sure that

.
does happen if , indeed , you know , there is not a 

provis ion for it . 
I t  seems to be almost  to the po int - � I ' m  no t s aying it is the 
po int , almost  to the point - - that the uti l i ty could walk away' to a 
certain extent , through a reduction of  work force and all these 
o ther things , and 20 years hence the time comes and the uti l i ty 
s ays : we ll , b ecause o f  certain problems , financ ially we can ' t 
really do i t .  

DR . TRAVERS : And that ' s  not really a very viable scenario in my view . 
This company holds , will continue to hold , a l icense for this 
fac i l i ty until  it  decommiss ions it . That ' s  a requirement . 
The Commis s ion c ontinues to monitor the financ ial heal th of  the 
utilitie s  that possess  Part 50 Nuclear Power Reactor Licenses . 
This uti l i ty also operates several other plants . 

[ DISCUSS I ON ]  

MR .  ROTH : Okay . I think the point is , is that the util ity did not 
have sufficient funds to do the cleanup by themselves . 
So , we ' re talking s t i l l  many mil lions of  dollars , and I think the 
Commiss ion in the pas t has always said , wel l , we really don ' t 
have control or we monitor , we look , but we really don ' t have - ­
and I think that ' s  a real loopho le , particularly in. this s i tua­
t ion where you ' re looking 20 years down the road and say ing , 
yeah , they ' ll be ab le to do it , but we really don ' t . have any 
provis ions to make sure , other than , you know , l icens ing . 
That ' s  j us t  a point . I think- -

· 

DR . TRAVERS : ) Yeah , and that ' s  a val i d  concern . One of the things , or 
one of the areas , where the Commiss ion has addressed thi s  con­
cern , is in its decommiss ion rule which has been proposed and is 
about to b e  is sued in final . 
That rule would require financial assurity to provide for ult i ­
mate decommis s ioning _ nuc lear fac i l ities . 
That rule wil l  app ly to TMI - 2  and all of the nuc lear plants 
operated by GPU , as we ll  as other uti l i t ies across the country . 
So , it  is  an is sue , and it ' s  one that ' s  been relatively recently 
addressed more fully than it had in the pas t .  

CHAIRMAN MORRIS : But i f  you - - j ust to pursue i t  a l ittle . further , and 
to say that $ 2 6 0  million in 1988 dollars is probably go ing to be 
three t imes more than that 20 years from now , or something l ike 
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$700 mill ion . Probably . I t ' s probably going to ge t c lose  to 
tripling that number . 
We know that a billion dol lars for the cleanup was a big amount 
of money to even to try to assemb le , and I ' m  j ust fol lowing up 
again on what Joel has i ndicated here ; 
I guess  I would if the de layed cleanup plan ultimately i s  
accepted , I would think what would  g o  with that , I would hope , 
would be some kind of a review by the NRC that would require some 
assurances that money will  be set as ide over a period , over the 
next 20 years , ·to have adequate funds availabl� to do the 
cleanup , because they ' re big dollars . 
I t ' s  a concern that I expres s ,  .at leas t at thi s  time . 

DR . TRAVERS : Yeah , that may be the kind of thing you may wish to 
express to the Commiss ion when it cons iders - - or when you report 
to it on a regular bas i s . 

MR .  GERUSKY : Do you have an e s t imate of cost of decommi s s i oning 
TMI - 1 ? 

DR . TRAVERS : There is  a generic environmental impac t s tatement on 
decommiss ioning , I think . I s  it $ 200 mill ion- - does anybody - -. I 
can ' t recall what it  comes to . 

MR .  GERUSKY : And that ' s  in today ' s do llar? 

DR. TRAVERS : Yeah . 

MR .  GERUSKY : So , we ' re talking , say ,  ballpark- -

DR . TRAVERS : I ' m  throwing that number .out , s ir .  

MR .  GERUSKY : Yes ; but it ' s  still  ballpark figure s  to decommis s ioning 
Unit 1 - -

DR . TRAVERS : Yes , there was a reference s tudy done . I forget . 

MR .  MILLER : Are the funds currently available to do an immediate 
cleanup ? 

DR . TRAVERS : Yes , we bel ieve they are , in the context of our moni­
toring of the financ ial heal th of the uti lity . 

MR .  GERUSKY : Is that out of the cleanup fund or out of additional 
funds that the utility would have to spend on its own . I mean- -

DR . TRAVERS : They can tell you bes t ,  but I ' m  speaking from both the 
fund , the or iginally est imated $ 9 6 5 - odd mill ion and the financial 
heal th overall of the company , as monitored by NRC s taff . 
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[ DI SCUS S ION ] 

CHAIRMAN MORRI S :  I ' d  j us t  l ike to make , I gue s s , a couple o·r quick . 
observations and they ' re not so much que s tions although maybe you 
can tel l  if I ' m  wrong , but when you look at the PDMS and the 
advantages and disadvantages of e ither way , it seems a maj or 
point for de lay ing i t., as I can see . 
I f  i t  is  a maj or point , and I ' m  not sure i t  is  because it  doesn ' t 
seem to have been emphas ized , but there ' s  less exposure to the 
worker and a chance that technology wi ll  permit  a greater abil ity 
to c lean up in the future . They seem to be the two main 
advantages . 
The disadvantage to wai ting , therefore the advantage to do ing it  
now , i s  that i t  i s  l e s s  costly to do i t  now than i t  would be i f  
i t  was waited . A t  least that ' s  what the ranges indicate , that it  
would be less  cos tly by , again on average , by a total of  $ 5 5  mil ­
l i on in today ' s dol lars t o  do i t  now . 
As I read this anq looked at i t , I try in my own mind to try to 
figure out why would you wai t  or  why would you not wai t ,  and it 
j us t  seems l ike - - I  real ize your conclus ions were there doesn ' t 
s eem to be a clear reason why one i s  better than another . 

DR . TRAVERS : Yeah . You ' re right , and we did note quanti tatively 
di fferences like occupational exposure . When all is  said and 
done , our e s t imate or the difference between what i t  really would 
take - - you remember we give a range - - it might be larger . or might 
be smal ler than - what . we e s t imated , but based on our best  ability 
to estimate , wi th a fair number of  uncertainties I might add , 
what those numbers WOUld be t we COUldn I t  come to a firm • 

. 

conclus ion that any of  the different , differ ing , levels of  impact 
really drove the selec tion of e ither of those two primary 
alternative s . 

CHAIRMAN MORRI S :  And that ' s  the very reason why I s topped looking for 
a way to break that dec i s ion , and that ' s  why money again , 
real iz ing you didn ' t look into the future ab i l i ty of the company ­
- that ' s  why that s tar ts  becoming in my mind , as one person , more 
of a fac tor and a concern , without hearing some of the comments 
that might come up fo llowing questions by the pub l ic . 
That ' s j us t  an observation that I offer . 

[ DI SCUS S ION ] 

FRANCES SKOLNICK , SUSQUEHANNA VALLEY ALLIANCE : 

( DISCUSS ION ] 

Ac tually , when I was s it t ing back there and looking over here , I 
was struck by the , l ike , dark , try ing to hang i t  over everybody ' s  
head . I t  j us t  seemed as if everybody felt  l ike a deep feeling of 
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hopeles sness and that everything was dec ided anyway , but anyway 
we will speak on regardless . 
I speak for the Susquehanna Val ley All iance whose membership 
re s ides mostly in Lancaster County and whose menta l and phys ical 
health stands to be impacted upon by any dec is ions made about 
Three Mile Is land . Fo llowing is a l i s t , a summary , of our 
corr�ents on the EIS  Supplement No . 3 .  
I am submitting a l i s t  of ques t ions which I would ask to have 
answered in a time ly manne r so that I can review the answers 
prior to submitting comments. to the NR� . 
Ho t on the heels 6f the NRC ' s  refusal to permit the storage o f  
the Acc ident Generated Water a t  Unit  2 unt il  a more suitable 
me thod of disposal was found whereby the radioac tivity would be 
re tained inside ins tead of dispersed into the environment comes 
the ir consent to permit the plac ing of Uni t 2 into a storage mode 
prior to the completion of c leanup , so that more suitable methods 
can be found to finish the cleanup . 
PDMS is only a fancy name to conceal the fact that TMI will , 
after all ,  become a s ite for the storage o f  radioac tive was te . 
Indeed , PDMS closely resembles the no - action alternative s ince 
there are no assurances that Unit 2 will  ever be c leaned up . 
The NRC speaks of a 2 0 - year storage per iod but provides no 
rationale for choos ing thi s  number . This  licensee refuses to 
comm i t  itself . 
Obvious ly , delayed c leanup solves two problems for the l i cens ee . 
One : they do no·t have to proceed with an area of c leanup which 
would preclude the re - s tart of Uni t  2 ,  and secondly , they won ' t 
have to worry about the me ssy and inconvenient problem of what to 
do with the waste . 
NRC tells  us tha:t immediate cleanup would require addit ional 
emergency allocations . That ' s  in EIS , Page 2 . 3 3 .  
Not so long ago ; we heard of NRC ' s  commi tment to prevent TMI from 
becoming a s ite for the s torage o f  was te . This EIS  clears the 
way exactly for that . This was te , mind you , will be in out- of­
the -way p laces , no t immediately avai lable for· monitoring . 
We are shocked that i t  will  take at least 4 more years and , who 
knows , i t  could be more to · clean up Unit  2 .  It  seems l ike only 
yes terday that we were be ing accused of holding up cleanup 
because we had asked for hearings concerning the disposal of the 
radioac tive water by evaporat ion . 
I ask why generate more water when we have already accumulated 
the maj or medium for decontamination? 
One of  our maj or concerns with leaving Uni t  2 so contaminated for 
so many years is based on uncertaint ies about the amount of 
radioact ivity in buildings , p ipes , and other components .  
We are informed in the EIS  that the number and quant ity of the 
maj or ity o f  radionucl ides are est imated from the amount pres ent 
at the t ime of the acc ident . 
The amount present at the time of the acc ident is based on a 
computer code ORIGEN 2 .  A computer code is  only as accurate as 
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the data that a person puts in . So , there mus t  be allowance for 
errors . 
S tudies have been undertaken to follow . the paths of the radionu­
clides as they we:r:e re.leased from the damaged core . Thi s  is  an 
ongo ing p roj ect and , as one reads through any research reports on 
the acc i dent , .  one soon i s  very aware of the uncertainties which 
exist as to how and to where the radionucl i de s  were dispersed . 
The NRC itself recognizes thi s  developmental aspect of the 
c leanup . They s tate in the E I S , and I quote : 
"Although predict ions have been made regarding the transport and 
depo s i tion of materials released as vapors and/or aerosols during 
core heat up , refined mode l ing methods are not available for 
accurately analyz ing the transport and depos ition of the 
fragmentation debris  or . the leaching o f  soluble materials from 
the damaged core . "  
That ' s  on Page 2 . 22 .  
They also s tate that plans to decontaminate the reactor building , 
following PDMS , are tentative because the l icensee has , and I 
quote from the EIS , Page 3 . 10 :  
" Incomp l e te information , although currently being .ob tained , on 
the amount and location of contamination . "  
Table 2 . 4  in the EIS , which shows an estimate of the maximum 
amount o f  radionuclides left and their locat ion comes as a 
complete surprise in l i ght o f  these two s tatements . 
We want to know upon what information this table might be  bas e d .  
Furthermore , .we want t o  have a c omplete accounting of the 
radionuc l ides present in the core at the time of the acc ident . 
Lo,oking at j us t  two c;>f the radionuclides , tritium ,. which the NRC 
fai led to mention was an important act ivation produc t ,  and . 
krypton - 8 5 , i t  i s  imposs ible to account for all of bo th of these  
radionuc l ides .. 
There were over 8 , 800 curies  o f  tritium and over 9 7 , 000 curies of 
kryp ton in the reac tor a t  the t ime of the acc i dent . How does the 
NRC end up w i th less  than 1 curie  o f  both tritium and krypton - 8 5 ?  
And we want answers , not only t o  those radionucl ides , but t o  all 
the radionuc lide s  that are in that reac tor before we can really 
make the dec is ion as to how radioac tive that reac tor is . 
The approval of TMI to become a s i te for the s torage o f  radioac ­
t ive was te raises . ques tio.ns abqut regulatory procedures and , 
furthermore , the acceptab i l i ty o f  this planr to the S tate of 
Pennsylvania . 

· 

I f  cleanup were to continue presently , then the was te would go to 
out of the s tate s i tes . I f  it  is delayed , it will. largely re�ain 
within the s tate . 
I ' d  l ike to know from the s tate tonight , how does the · s tate react 
to that? Would the s tate s ite be able to accommodate this amount 
of waste?  Would i t  also be expected to accommodate the was te if  
Uni t  2 we re to  be decommiss ioned?  
I ask how can the NRC dismiss . the ques tion of the impact of the 
was te dis posal by s aying that i t  would be the subj ect of an 

( 3 - 1 0 )  

A . 64 



analy s i s  elsewhere ? The dispo s a l  of was te at TMI (iS a maj or 
issue to be dealt with at thi s  t ime and it is in keeping with the 
requirements of the National Environmental Po l icy Ac t .  
Obviously , the people of- Pennsylvania w i l l  be impacted upon , not 
only by the pos s ible transportat ion acc idents when taking the 
was te to a s ite , but also by the poss ib il i ty that the s ite will 
be located �n somebody ' s  back yard in Pennsylvania . 
How wHl the NRC deal with the fact that Unit 2 is in the 
100 -year flood plain? Wil l  it  have to maneuver the regulations 
in some way that TMI will  be exempt from the requirements ? Will 
TMI be able to satisfy the groundwater intrus ion criteria? 
All these questions have to be answered . 
The health impact section , so  neatly resembles all other such 
sections of supplements to the Environmental Impact Statements . 
I wish to call the attention of the NRC to some revis ions of the 
dos ime try of the survivors o f  the J apanese atomic bombs which , 
together with the now increased follow - up time for epidemiolog­
ical s tudies ,  are be ing taken into account by the United Nations ' 
Sc ientific Committee on the Effects of Atomic Radiat ion in 
produc ing r isk e s t imates for ioniz ing radiat ion exposure . 
This report will  be used by ICRP in reviewing its recommendations 
on the system of dose l imitat ions . A preliminary reasses sment of 
the Hiroshima and Nagasaki survivors has raised the fatal cancer 
risk for the exposed populations by a total factor of the order 
of 2 .  
The r isk e s t imates could be sub s tant ially greater , depending on 
the form o f  risk mode l used and the shape of the dose response 
curve , when extrapolating to low doses from observat ions at high 
doses . 
The mos t  important aspect of the finding to. us , is that the 
standards must  continue to be changed so that the public is 
protected agains t unneces s ary exposure to low leve l radiat ion . 
One final po int , which · I am address ing to you , Mayor Morris . 
On reviewing some of the C i ty o f  Lancas ter agreement papers , I 
j ust wanted to make sure that $ 10 , 000 , or $100 , 000 , whatever it  
was , will be forthcoming from the licensee during the ent ire 
period that TMI s i ts unc leaned and s till  radioac tive . 
Because , s ince we draw our water supply from the Susquehanna 
River , we want to make sure tha t  the c i ty has the resources to 
continue to samp le the water and to check for the addit ion of the 
chemical solutions wh ich will  probab ly be used in decontamination 
somewhe re down the l ine , . and we ' d  l ike to know what steps the 
c i ty wi ll take to moni tor this , so that our dr inking water will 
be provided some sort of protect ion . 
That .concludes my comments on the EIS . 

[ DI SCUS S ION ] 
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7. a.l. l b  

CHAIRMAN MORRI S :  Regarding the ques tions that you ask this evening , 
you asked whe ther ,  I guess , Tom Gerusky is  in a position to 
answer certain ques tions thi s  evening . 
You also raised several ques tions that seem to be directed at the 
NRC , and my assumption is  that on mos t  of these ques tions that 
the NRC will review the transcript  and try to answer whatever 
questions they fee l  they appropriately can .  I guess  within 
whatever reasonable  time period can be expected . 
I offer that as a sugge s tion . If  anybody has a problem with it , 
please speak to it . 
Tom , regarding the ques tion that was asked to you directly , are 
you in a pos i tion to speak to it or do you prefer to wait? .  

MR .  GERUSKY : The answer is  yes . 

MS . SKOLNICK : Yes , you will answer the que stions ? 

MR .  GERUSKY : No . Yes . You asked if Pennsylvania was prepared to 
handle the waste from TMI , yes . In e i ther case . 

MS . SKOLNICK : I gue s s  I want to know , too , how do you feel - -

MR .  GERUSKY : We don ' t know where the s i te ' s go ing to be yet . All 
right? 

MS . SKOLNICK : Okay . How do you fee l  about Three Mile I s land s taying 
for an unspec ified period of t ime? 

MR .  GERUSKY : I ' haven ' t made up my mind yet . 

MS . SKOLNICK : Have you any idea when- -

MR .  GERUSKY : No . 

MS . SKOLNICK : - - you will  make up your mind? 

MR .  GERUSKY : No . 

MS . SKOLN I CK :  Wi l l  that be a public s tatement? Wi l l  be aware - of 
that? 

MR . GERUSKY : The Commonwealth will comment on the document . 

[ DISCUSSION ]  

MS . SKOLNICK : I suppose  then another  ques tion which I would have to 
ask is if cleanup is delayed and resumed in whatever period of  
time , whenever ,  and they need- - I  think i.t ' s over a mill ion 
gallons for c leanup - -would that water be acc ident generated 
water ?  
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[ DI SCUSS ION ] 
I 

LINDA MUNSON , CONSULTANT AND PRESI DENT , EVERGREEN TECHNOLOGI ES : We ll , 
there ' s  a legal definition that would have , has to do with the 
amount of tritium ,  and I would not expect that water would have 
enough trit ium to be class ified as acc i dent generated water 
unless i t  has tr itium in i t  when i t ' s  used to star t with .  

MS . SKOLNICK : I ' m  not sure i f  i t ' s j us t  tri tium ,  though . Aren ' t 
there other criteria? 

[ DISCUSSION ] 

CHAIRMAN MORRIS : Let me j us t  go back to the que s tion , because one of 
the panel members said there be confus ion to it , and I j us t  want 
to make sure that the record indicates it  clearly . 
As I unders tood Frances to ask ,' was that during the additional 
cleanup there will  be about a mill ion gallons of water generated , 
and the ques tion was will that million gal lons of water be 
cons idered acc ident generated water . 
You were no t trying to say that this is the s ame water as the 
1 . - some mill ion gallons now in the tanks . You were say ing? 

MS . SKOLNI CK : No . I t ' s not " the " acc ident generated wate r - - and after 
cleanup ? 

CHAIRMAN MORRIS : Yes . Okay . It ' s  " a" accident generated water . 
Okay . That ' s  what I understood you meant , and I j us t  wanted to 
make it c lear dn the record . Thank you . 

ERIC EPSTEIN , TMIA : 
PENNSYLVANIA : 

[ DI S CUSS ION ] 

THREE MILE ISLAND ALERT , INC . , HARRI SBURG , 
Okay . For the record , my name is Eric Epste in . 

Also , I would disagree with B i l l  Travers ' asses sment that decom­
miss ioning would generally cost $200  mi llion .  I would l ike to  
introduce documents at the next mee ting that would  dispute that . 

. In addition , Will iam Kuhns at the shareholders ' meet ing indicated 
that they plan to decommiss ion and decontaminate i t ,  both Uni t  1 
and Unit 2 at the s ame time , somewhere around the years 2010 and 
2020 . So , for the next mee t ing , I would l ike to supply those 
documents and j us t  let  you know that Chairman Kuhns did addre ss 
that issue . 
Now , to the information at hand . 
In reviewing the s taff ' s comments , I was s truck by several 
familiar and dis turbing theme s . 
First of all , there is  a heavy re l i ance on data suppl ied by GPU . 
This lack of  independence , coupled with the s taff ' s propens ity to 
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7.3. 1;1 .. 

rely on butdated data , cas ts a shadow on the verac i ty o f  this 
document . 
Secondly , the PEIS re lies  heavily on assumptions and conj ecture 
relat ing to such items as the s tate· of robotics and c leanup 
technology , radiation locations , radiation leve ls , and GPU ' s 
commi tment and abi lity - - economic health , which we discussed 
already - - to clean the plant up . 
,Thus , the PEIS is  too abstrac t . and theore tical and al lows GPU the 
flexib i Lity of finishing the cleanup when and how it  sees fit . 
Thi s  is  c learly a textbook le� son on how not to regulate . 
Le t me remind you that GPU has a knack of making rosy proj ections 
that have fai led to material ize . For . instance , we were 
or{ginally told that , and I quote : 

. 

" Decontamination of the containment building will  take until  late 
1 9 8 2 . Then we ' ll need the balance of ' 8 2 and ' 8 3 for fuel 
removal . " - - end of quat� . 
Wel l , i t  is  now 1 9 8 8  and fuel is  s t i l l  be ing recovered and 
remove d .  The original proj ec ted cost  o f  $400 mill ion i s  
approaching $ 1  b i l l ion , roughly _what it  cost t o  build both Unit 1 
and Uni t  2 .  Ye t ,  the s ame people who are so proud of the ir 
pioneer ing accomp l ishments are , content to mothball the plant 
indefinitely . 
Ac tual ly , i f  you look at some of the recent events at Uni t  2 ,  it  
would seem as  though the plant is already mothbal led . 
On January 19th ,  GPU notifi'ed the NRC , . and I quote : 
" that the training qualifications of senior health physics  
technici an had lapsed several months in the pas t . . .  " - - and they 
had j ust  discovered it . 
As you know , on February 2 2nd . and 2 7 th of this  year , fires 
occurred in the decontamination fac i l ity of the reactor bui lding , 
and in both ins tances ass igned fire extinguishers failed to 
operate . 
Finally , j ust  in April , Apr i l  1 s t  of all days , Apr il  Fool ' s  Day , 
1 9 8 8 , NRC inspec tors toured - the reactor bui lding and determined 
that , and I quote again : 
"hous�keeping on all elevations had de teriorated in that paper 
towels , cardboard tags , plastic bags , and other trans ient com­
bus t,ible materials were scattered iri work areas and low usage 
areas . "  
So , I _ think there is  a problem with attent ion to de tail and in 
adhering to procedure s , already . 
Throughout the PEI S , the NRC c learly accepted GPU ' s propo s i tion 
that pos t - defuel ing moni.tored storage is somehow separate and 
dis tinc t from the cleanup . I think this  is  absurd . The cleanup 
of Three Mile I s land should no t come to a screeching halt because 
GPU and the NRC have e s tab l i shed an arb i trary endpo int . 
I ronically , some of the same arguments the s taff used agains t 
radioactive water s torage were e�ployed to endorse a pos tponement 
of the c leanup . 
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For instance , the staff argued that pos tponement will signifi -
· cantly reduce radiat ion levels and allow time for the development 
of innovative technologies to deal with some of the problems 
created by the acc ident . 
In contrast ,  TMI - Alert and other concerned c i t izens have cons is ­
tently called for an expedited and s afe c leanup which wi ll  hope ­
fully include a resolution to the water problem that will not 
result in direct , radioac tive releas e s  to the pub l i c  and the 
environment . 
GPU has the means , both economical and technological , as we l l  as 
the experienced work force at its di sposal to continue the 
cleanup . Moreover , the s taff did not have a c lear pre ference in 
resolving this issue and state that , I quote : ' 

-

" TMI - 2  should not be al lowed to become a waste disposal s ite . " 
We ll , if  the NRC doesn ' t have a clear preference , the pub l i c  does 
have a clear preference , and that is  to c lean the p lant up now . 
I think , and I hope you do cohvey that message to the Commiss ion 
the next time you meet  with them in June . 
In addition to that , I would hope that you - - and this is j us t  an 
as ide - - convey the message to them that we thought , and I should 
have mentioned this earlier , that it ' s  inappropriate , we fe l t , to 
purchase an evaporator prior to the resolution of the hear ing . 
We didn ' t ge t into a big deal about that resolution , but I hope 
that someone in some capac i ty would mention that - - that we have a 
problem with that . 
In addition ,  that I - - everyone that will  speak tonight , I think , 
will be opposed to making Three Mile Island Unit - 2 a low level 
waste s i te . 
We think cleanup means finishing the j ob you starte d ,  regardless 
if i t  takes 4 or 400 years . Radiation doesn ' t take �acations , 
and neither GPU or the NRC . We canno t al low these people to walk 
away from the ir comnitment . 
Le t me conclude by saying that there are several problems intri ­
cately intertwined with the timing o f  the cleanup . To pos tpone 
the cleanup is to pos tpone the inevi table decontamination and 
decommissioning of Unit 2 .  
I t  i s  high time for GPU , the NRC , the DOE , and the indus try to 
admit that they do no t know . how to decommiss ion and decontaminate 
a nuclear power plant . 
Due to the ir collective ineptitude and overzealousness , there is 
a cr ippled but dangerous plant in the middle o f  the Susquehanna 
River that needs to be retired . 
But there ' s  a catch : GPU doesn ' t  want to clean it  up j us t  yet . 
The NRC is  content to leave the plant in limbo - land , and nobody 
knows j us t  how to decontaminate and decommiss ion i t .  
So , I think we ' re in a he ll  o f  a quandary , and I would urge you 
to convey the message to the Commis s ion that the plant should be 
cleaned up as soon as pos s ible . 
I have 19 que s t ions , and I don ' t know much time I have left , and 
I don ' t want to read through all  1 9  o f  them , but what I ' d  
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7.'3.\l 

7.1. .Lf 

7.'l . l l 

7. "2. . \  

7. "'3 .\ . \\ 

l ike to do , i f  that ' s  all  r ight , Mayor Morris , is select a few 
questions and read them into the record , if that ' s  okay with you . 

[ DI SCUSS ION ) 

. MR . EPSTEIN : 2 � 1 , the s taff noted that , and I quote , "The. primary 
difference between an undamaged reactor at the end of its useful 
l ife and the l ic ensee ' s  PDMS proposal i s  that during PDMS rela­
tively high l eve l s  o f  contamination would remain in the reactor 
building basement and a small amount of res idual fuel would  
remain in  the reactor coolant system s torage . "  
What factual data are these conclus ions derived from? 
How many undamaged reactors at the " end of the ir useful l ives " 
have the NRC dealt  with? Were technical e�perts from thes e  
plants consulted? If so , i s  the ir input a matter of pub l ic 
record? What other differences exi s t  between these plants and 
GPU ' s PDMS p l an? Was embrittlement a factor at these plants?  
What was the s taffing level at thes e  plants ?  
The second que st ion , the s taff argued that , and I quote : "The 
reactor containment building is  uniquely des i gned and cons tructed 
to maintain its c s tructural integrity with almost no leakage 
during a wide variety of acc i dents . "  
I would like to ask how long after an a�c ident was the reac tor 
containment - building des igned to maintain its integrity? Was it 
specifically des i gned to house radioactive was te mate r ials for an 
indefinite period o f  t ime ? I f  not , would  not storage of such 
was te necess itate a l icense amendment? 

· The third que s tion this evening , . and I quote : " Sectioning and 
disposal of the reactor internals  and reactor vessel  are not 
cons idered part of the c leanup because radiation levels  expected 
for these components would  be no higher than in a normal reactor 
near ing the end of its l i fe . " 
What are sectioning and pos itioning o f  the reac tor internals part 
of? What if radiation levels are incorrect? What exactly are 
the radiation leve l s  of a normal reactor at the end of its  l ife ? 
What cons titutes a normal reactor? 
I mean , there are c ons tant references to a normal reactor at the 
end of its l i fe . I don ' t think these people have dealt with one 
at the end of its l ife . 
I know Humbolt Bay i s  iri limbo - land . I don ' t  know that they ' ve 
decommiss ioned or  decontaminated a plant . 
I mean , to make reference l ike this , I think- - i t ' s troub lesome to 
me . 
Jus t a few more que s t ions , i f  you ' l l  indulge me . 
One of them deals with one of the requests  Frances made , and we 
would appreciate it  GPU or the NRC could furnish a complete 
inventory o f  where a l l  the radioactive materials have gone s ince 
the accident . 
Ano ther quest ion i s , and I . think this is a word - speak problem , I 
didn ' t unders tand . In the document , is  venti lating the reac tor 
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building be fore each entry the same as purging i t ?  I was unclear 
if  that was the same . 
How will the liquid releases  to the Susquehanna River fo llowing 
P�MS differ i n  compos ition to the 2 . 3  mill ion gal lons of radioac ­
tive was te currently s tored at TMI ? 
Also , j ust as a que s t ion , and I think I know the answer , is the 
pub l ic ent i tled to intervene i f  the indefini te s torage option is 
implemented? 
The final question and I think I know the answer to this , also . 
I f  the cost of the cleanup is  figured in 1 9 8 8  do i"lars ,  then 
estimates for delayed cleanup are imprec ise and inaccurate - - and I 
think you addressed that . 
What I was curious is  if  the NRC factored into the economic cos ts 
the costs for retraining and rehiring workers that have been gone 
for some 20 years . I mean , i t ' s  an intangible and I don ' t know 
how you factor that kind of experience . 
Also , j us t  in the last year , has shown us , Public Services o f  
New Hampshire has declared bankrup tcy- - the first public  ut i l i ty 
to do so s ince the Depre s s ion .  
So , it ' s  not unreasonable to expect that other utili ties will do 
so at the end of the century when the ir plants have to be 
decommiss ioned . 
I have many other que s tions . I won ' t bore you or run away with 
other people ' s  times . The request  I would make , I not ice  the 
last time when we had a PElS and the NRC addressed the questions , 
they decided to rephrase the que s tions to the ir liking and bunch 
a few ques t ions toge ther and then give a generic response . 
I - - I  mean , you know , give me break . I f  they can , and I know i t ' s 
indulging Bill , if  they could spec ifically answer some o f  thes e  
questions , I would be  apprec iative , and I think France s  made a 
s imi lar request .  

[ DISCUSSION ]  

VERA STUCHINSKI , CHAIRPERSON , TMIA : THREE MILE I SLAND ALERT , INC . , 
HARRISBURG , PENNSYLVANIA : Yes . My name is  Vera Stuchinski . As 
chairperson of TMIA , I ' d  l ike to supp lement Eric Epste in ' s  
presentation with some additional comments . 
The thing that real ly concerned me in reading the EIS  was that 
the plan endorsed by the s taff seems to lack any firm regulatory 
requirements . 
The summary states that the duration o f  the storage period during 
delayed c leanup was not specified by the l icensee  so the s taff 
assumed a s torage period of 20 years . 
I f  the s taff feels  that the s torage period o f  2 0  years is  appro ­
priate , I would be interested in some regulatory language that 
would spec ify that the storage period would not exceed 20 years . 
I ' m  confused about the regulatory gui de l ine s . Perhap s  that ' s  not 
the intent of the E I S , but it  seems to lack any teeth . What ' s  to 
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s top GPU from making the ir own rules ?  The EIS is  j us t  f i l led 
with references to the s taff ' s  approval of  procedures based on 
assumptions . 
Two quick examples : 
On page 3 . 10 .  " By the end PDMS i t  is  expected that the licensee 
will have made a dec is ion on the future dispo s ition of the plant 
and the final cleanup will be performed . "  
On page 3 . 2 3 .  "Although the l icensee has not made any detailed 
plans for the cleanup following PDMS , it  is  assumed that during 
the cleanup the contaminated l iquids would be processed through 
the SDS and could be s tored before being processed through the 
Epicore 2 sys tem . "  
The assumptions are just made repeatedly through the EIS . I t ' s  
very disturb ing . 
In addition , there is a glaring incons istency , which other 
individuals .have po inted out , with the s taff ' s previous pos it i?n 
on monitored s torage o f  was tes . 
The s taff j us t i fied this proposal for PDMS by stating that there 
would be less  occupational dose contamination due to radioact iv� 
decay dur ing the storage period . Four page s after thi s  . re fer ­
ence , the s taff s tated that after the completion o f  cleanup the 
radiation levels  in the TMI - 2  reactor would be primarily due to 
c e s ium- 13 7 . 
Now , reading this carefully , ces ium - 137  has a half - l { fe of  
30  years . So , i t  would take 30 ·year.s for j us t  hal f the total 
quantity of  the ces ium- 137  to decay . Approximate ly 300 years for 
the radioac tive material to decay to ins ignificant leve l s , 
according to the formula that ' s  used . 
Twenty years is  obviously not enough to make a significant dif­
ference .. I t ' s a ridiculous point to s tate that the radioactive · 

material would decay away to less harmless leve ls or mo�e har�­
less levels . 
I also want to remind the panel that when members o f  the public  
asked the NRC to  maintain the 2 . 3  mil lion gallons o f  radioactive 
was te water in monitored s torage on the island , rather than 
evaporate i t ,  the s taff ye toed the plan .  
On page 7 . 4 o f  the final E I S  deal ing with disposal of the water , 
the s taff exp lained that in the abs ence o f  overriding benefits 
assoc iated with s torage was te ons ite , the s taff believes that 
was te should  be disposed of as expeditious ly as pos s ible . 
Now , in thi s  case , the s taff concluded that there is  no s ignif ­
icant benefit  from continued ons ite s torage o f  the water . 
I t  was noted that the tritiated water would remain radioactive 
for such a long t ime that indefinite s torage would have a 
negl igible effect on the amount of  radioac t ivity . 
Now , the contaminated water contains tritium which has a half­
l i fe of  12 . 3  years . That ' s  less  than half that of cesium- 137  
which was determined to  be the main contaminant . 
Let ' s  see . I t  was also  noted in the introduct ion to the EIS  that 
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there are antic ipated advances in decontaminat ion technology 
expected to occur within the next 20 years . 
Now , this very argument was rej ected by the s taff when people 
asked that tritiated wa.ter be  hel d  ons ite - - I ' m  sure all of  you 
remember . We ' ve gone over this so  many times - -unti l  a better 
method of  disposition wa� available rather than dispers ing into 
the atmosphere . 
This is  s o  blatant - - the language in the - - it ' s  such a turnabout . 
Finally , the NRC staff ins i s ted throughout the pub l ic mee tings on 
GPU ' s evaporation proposal that interim monitored s torage of the I 
water ons ite would make TMI a low- leve l waste s ite . 
I kno� Mr . Gerusky spoke to that , that the island is  not l icensed 
for a low - level waste s ite . Even though we were not sugges t ing 
that it become a waste s ite , a permanent waste s ite . 
Now , I ' d  like to ask Dr . Travers why the s taff does not cons ider 
PDMS in the same manner as s torage of the trit iated water . I f  a 
low- level waste s ite l icense would be  required for storage of  the 
water ,  why isn ' t it required for PDMS ? 
I ' d  also l ike to ask Mr . Gerusky if he could respond to that . 
Jus t  to sum up , I found the EIS to be  a shockingly inadequate 
document , and I think i t ' s c lear that the NRC s taff has chosen to 
take no respons ib ilities  to recommend any stringent regulatory 
guidel ines for the c leanup . 

I f  I could ask for a response in regards to the low- level was te 
s ite quandary . 

MR .  GERUSKY : There ' s  no requirement that GPU have a l icense . A low­
level was te disposal s ite in Pennsylvania is a requirement of 
Pennsylvania law . The ut i l i ty is covered by federal law .  
I t  would not b e  a low- leve l was te s ite . I t  would be a s torage 
fac i l ity ,  in e i ther case : if the water s taye d  on the island or 
the radioactive material ins ide the p lant . 

MS . STUCHINSKI : Unfortunately , I don ' t have my EIS  on the - - the final 
E I S  on the water , but I do know that was debated in some of the 
pub l ic meetings . 

- The intent seemed to be , you know , or was said to the public  was : 
That ' s  nonsense .  I t  can ' t be held there because it would create 
the s ituation of a low- leve l was te s ite . 

MR .  GERUSKY : I t  isn ' t - - i t wouldn ' t be a low- level waste s i te in 
e i ther cas e . 

( DI SCUS SION ]  

DR . TRAVERS : Vera , i f  I may , take a shot a t  it . I think- - j us t  to 
drop back on what we did on the water supplement , and then this 
supplement - - is that we conc luded in both that j us t  about all  of 
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the alternatives we looked at would not result in a s ignificant 
environmental impact . 
In the case o f  s torage of TMI - 2  for some period of time , 20 years 
or 10 years , whatever ,  the operation or the condition of the 
faci lity during that period would be covered by a l ic ense from 
the Nuclear Regulatory Commiss ion with very specific s tip ­
ulations - - tech specs - - that would act to assure things l ike the 
assumptions about the s tatus o f  the faci lity and the migration of 
the radionuclide s  within it  were continuing to be maintained . 
So , while  you wouldn ' t ne.ed a disposal fac i l ity determination or 
l icense , it  would be covered under our Part SO Power Reactor 
l icense and very specific requirements would have to be met by 
GPU for some period of time . 
Let ' s  see , if  I can remember what your other que stion was . 
I do want to reiterate that in the course of our Supplement No . 2 
on Acc ident Generated Water , we found that if you s tore acc ident 
generated water onsite that would not result in s ignificant 
environmental impact . I t  j us t  wouldn ' t .  Water is so very - ­
what ' s  the word- - the water contains such very low levels  o f  
radioactive contamination that whether you evaporate it  or put i t  
i n  the river or keep i t  o n  TMI - 2  for some period of time , it j us t  
isn ' t a s ignificant environmental impact . 
What we tried to say in our water EIS  is  that because of the fact 
that there are such very small leve ls of radioactive material to 
begin with in that water , that you wouldn ' t accrue any s i gnif i ­
c ant benefit  b y  waiting indefinitely- -whether it ' s  20 years , o r  
30 years , or 4 0  years - -before you do something with i t ,  Because 
you are ultimately go ing to have to do s omething with it . 
So , that ' s  sort o f  the differentiation that we tried to make , 
even i f  we didn ' t explain i t .  

MS . STUCHINSKY : · What about advanced technology that would allow a 
better method rather than evaporation? 

DR . TRAVERS : We j us t  don ' t see any reasonab le promise of such 
technology , given the chemical make up of tritium is identical to 
that water . 
Again , the consensus o f  our review , is  that to begin with there ' s  
j us t  such a small amount in there - - believe it or not - - that it  
j us t  doesn ' t  make a whole heck o f  a lot  of difference j us t  what 
you do with it . 

MS . STUCHINSKI : Do you really feel that there would be s i gnificant 
decay of the radioactive material within 20 years of any long­
l ived radionuc l ides in the reactor? 

DR . TRAVERS : The s ignificance of decay has inherently built into it  
the level at which you s tart at . 
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For example , in the reac tor buil ding based on Three Mile I s land , 
if you s tart out with a thousand R or a thousand cur ies of 
cesium ,  over 20 years you ' re go ing to get a s ignificant reduct ion 
in the potential exposure to workers who mus t remove i t .  
On the other hand , i f  you start with acc ident generated water 
that has very small  leve l s  o f  radioac tive material to begin with 
and proj ect out 20 or 30  years , or 5 0  years , the de l ta , or the 
savings , environmental impac t - wise , that you accrue from wait ing 
that period of time is not s ignificant . 
So , you have to look at the starting po int and the incremental 
savings of environmental impact that is accrued and not j us t  the 
phys ical or radiological haif - l ife , rather , of the mater ial . 

[ DISCUSSION ]  

KAY PICKERING , OFFICE OF COORDINATOR , TMIA : THREE MILE ISLAND ALERT , 
INC . , HARRISBURG , PENNSYLVANIA : Good evening . I come tonight 
with a few comments . 
Based on my experience with the pub l ic as a pers on who ' s at the 
Three Mile Island Alert office mos t of the time , Eric and I get 
the phone calls . We hear comments from the publ ic . 
When the newspaper article came out - - there was a short article in 
the local paper - - talking about the draft Environmental Impact 
S tatement and i t  briefly stated the pos ition o f  the NRC s taff on 
the c leanup , the next couple of days our phone was ringing with 
irate people say ing what ' s  go ing on here . 
They were under the impres s ion , and most  of the pub l ic is under 
the impre s s ion , that Unit 2 was go ing to be c leaned up , and that 
meant from s tart to finish , that the proj ect would s tart and that 
it would be comp le ted , and it would be continuous . 
They don ' t unders tand , and I don ' t understand , why the about face 
and they the turnabout , and how the NRC and the util ity and the 
S tate of Pennsylvania is go ing to ensure to the public  that there 
will be proper monitor ing , if it ' s  not c leaned up now , and that , 
in fact , the uti l i ty will , at a point in time , have the money , 
have the wherewithal , have the expertise , have the technology , 
and , in fact , do the cle�nup at the endpoint . 
I guess  mos t  of us have been condi tioned by the bureaucracy . We 
look at the federal government . We look at the superfund . We 
look at all  the other contaminants that are invading our environ­
ment that have been here , not j ust  5 years , 10 years , 20 years . 
Look at what the Army and the Navy and all those other groups did 
to us after Worl d  War IL and s i nce World War I I .  We look at 
Olmstead . We look at all of the things that are happening , j us t  
here in central Pennsylvania ,  to our environment . 
How can we believe that at some po int , 10 , 15  or 20  years , that 
because somebody says they wi ll  do some thing that , in fac t ,  that 
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will ever happen , that anybody will  make them see that it  happen . 
I think we ' re all  j us t  i\n disbel ie f  of .what ' s  happening now and 
what could happen in the future . 
I unders tand that . there was a sale . of one dollar today . That the . 

people o f  New York unders tand what ' s  going on . That the Shoreham 
Plant was sold  for a dollar to the S tate of New York , that that 
plant will  never open . . 
I think we ' re concerned not j us t  about Unit 2 and the c leanup , 
but we ' re very concerne d  about Uni t  1 and how the company ' s going 
to handle Unit  1 and , together , how they can pos sibly afford th'e 
cos t and the expert ise and the technology for both of those  
plants . . 
So , I further reiterate the que s tions that have come here tonight 
and implore thi s  panel to cons ider seriously the ques tions and 
the comments . And to give us some idea , if· you ' re going to be 
around for the next 20 years to monitor the cleanup proces s .  
Thank you . 

[ DISCUSS ION ] 

ED TRUNK , PROFESSOR OF MECHANICAL ENGINEERING , PENNSYLVANIA STATE 
UNIVERS ITY : There was a question in front of the group and it  
wasn ' t answered . 

[ DISCUSS ION ] 

MR .  TRUNK : I ' m  Ed Trunk , and I ' d  jus t  l ike to reiterate there was a 
question posed by the las t gue s t  and it wasn ' t answered . 
The question was why are we cons idering this question_ when we had 
a time table  before us and we ' re go ing down that · timetable . Why 
are we cons idering thi s ?  Why i s  there a change in timetab le 
before us right now? 

[ DISCUS S ION ] 

DR . TRAVERS : Wel l , I can only answer it  from our s i de_ and then maybe 
you can ask them . 
We ' re address ing it , the NRC is address ing the issue , frankly , 
because we are required to do s o . We ' ve been given a proposal , a 
formal proposal , by our l icensee , and one of the things we do as 
a regulatory agency , required to do , is  to evaluate proposals , 
and that ' s  what we ' re about , and this is j us t  one aspect o f  it . 

[ DISCUS S ION ] 

MR .  STANDERFER : The purpose of the c l eanup proj ect was to remove the 
undamaged fue l , or remove the damaged fuel  and to bring the plant 
to a condition which is safe and not dangerous . 
As we evaluated the logical s topp ing point of the current work , 
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and we made our proposal a year and a hal f  ago . And B i l l  i s  
right . I bel ieve they mus t cons ider our proposal . 
We c learly unders tood that to do further  work at the present 
time , and while s ignificant worker exposure which did no t alter 
the hazard the pub l ic , whe ther it  was done now or later , we are 
currently reviewing the Environmental Impac t S tatement , and we 
will be submi tting our comments with o ther reviewers . 

[ DI SCUS S ION ]  

J OYCE CORRADI , DIRECTOR , CONCERNED MOTHERS AND WOMEN : My name is 
Joyce Corradi , C - 0 - R - R - A- D - I .  I ' m  representing Concerned Mothers 
and Women . 
My firs t question i s  in reference to what was told to me tonight . 
In the presentation by the NRC , they s aid that in 2 0  years there 
would be 3 mil lion or more people in the area that they were 
relating to for the ir dose rate . 
I ' d  like to know where they got the ir proj ection and how they got 
that proj ection . 

MS . HARTY : The proj e c ted- - oh ,  this is  Becky Harty for the record . 
The proj ected population distribution for the year 2009 we 

. 

rece ived as data in a letter from Frank S tanderfer of  the NRC . 
So , that was the ir e s t imate . GPU Nuc lear ' s  estimate of  the 
population in the year 2009 . 

MS . CORRADI :  I ' d  l ike to know from Mr . Standerfer where he got it  
from and how it  was calculated . 

. ( DI SCUSS ION ] 

MS . CORRADI : Okay . In all the years that this panel had been 
functioning and all  the information that has been shared and 
buffed and re-buffed , I th ink this is the largest  amount of 
garbage that ' s  ever been presented to a group at any one time . 
I f  it  hasn ' t insulted your intel l igence , I can ' t understand why . 
I t  certainly has insul ted mine . 

( D ISCUSSION ] 

DEBRA DAVENPORT , MEMBER , CONCERNED MOTHERS AND WOMEN : This i s  Debra 
Davenport from Concerned Mothers and Women , Camp Hill . I ' m  
always asking the same que s t ion . 
I want to know what the l icensee plans to do to deal with the 
materials that are directly under the reactor vesse l .  I s  thi s  
inc luded in any of  the as sessments of  removai of materials from 
the plant? 
Repeatedly , you know , I see things now in last month ' s - - or 
whenever the last mee ting was - - saying , well , we ' re go ing in 
through the bottom of the reactor vessel . There ' s  a great deal  
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of  material down there . We ' re go ing to assess this . 
But what i s  under the reactor ves s e l ?  What is  passed- - I  know 
something in the book with the noz z les going into the vessel , but 
what about the tubes leading into the nozzles . What fuel is in 
there? 
So , I really question whe ther we ' re being told about all the fuel 
that ' s  in the p lant and whether there is  a ful l  assessment made 
on removing those fue l s . 
Also , I really wonder why , over a long period of  time , we 
repeatedly s eem to have a drawback from 'explaining to the p·ubl ic 
what might be under the reactor vessel  in that basement . 
I j us t  don ' t understand - - this is  l ike the evaporator . I t ' s  
premature . 
Would GPU have an answer to that? 

[ DISCUS SION ]  

CHAIRMAN MORRI S : Okay . Thank you . Frank , could you come forward? 
I f  you could , answer the or try to answer the three questions 
that were raised initially , if you woul d .  Please try to , and 
then you said you had o ther comments you wanted to make . 

MR .  STANDERFER : Three que s t ions addressed- -

CHAIRMAN MORRIS :  The three  ques tions that we asked on population by 
Joyce , and then Ms . Davenport asked two spec ific - -

MR .  STANDERFER : Population projections are included in all of our 
s afety analys i s  reports . On Unit ls  and Unit  2 s , and so forth . 
At the next mee ting , I could give you the exac t bas is for that , 
but i t  bas ically tracks back to proj ections made by the S tate of 
Pennsylvania and by the Federal Census Bureau . 
These would be the primary references , I believe , but that is - ­
GPU itself is  not in the bus iness  of making population proj ec ­
tions _ but we ' re re lying on s tate and federal bodies to make those 
proj e c tions . 
We ' re required to inc lude those on our safety analyses to produce 
valid safe ty proj ections over the next 50 years . 

[ DI SCUSS ION } 

MR . STANDERFER : But I can provide at the next meeting a de tailed 
analys is of what those proj ections are for the 50 -mi le radius � - or 
50 -mile circle around the plant , and what the primary source for 
those were . 

[ DI SCUSS ION ] 
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MS . CORRADI : I f ,  indeed , this i s  a criteria by wh ich they were us ing 
to get dose rates , I should l ike to know where they came from , 
the year po int end of them , and how valid  and updated they are . 

[ DISCUSS ION ] 

MR .  STANDERFER : Yes . With regard to where fue l is  in the plant , we 
are required at the end o f  defue l ing to submi t  a de fue l ing report 
to the NRC which includes · our measurement of  where fue l s t i l l  
remains i n  the plant at the end of  defuel ing . 
That ' s  a required report which is - - will  be submi tted to the NRC 
at the end o f  defueling . 

MS . DAVENPORT : You haven ' t  really answered my que s tion- -

[ DISCUSSION ] 

MS . DAVENPORT : That doesn ' t  really answer all of  my que s tion . Now it  
does answer one , but all the information is  not in for the EIS  
that ' s  been drafted in the forum . 
We don ' t know wha t  all the fac ts are . They ' re not in because you 
don ' t know where everything is , and how much of it  is be ing left 
there , and what type - -but I want to know , are they go ing to check 
that area under the reac tor vess e l , because this has been an off­
again and on- again thing for the past year . Are they go ing to 
s ay what ' s  there? 
I think in one meeting it was mentioned they were checking the 
neutron flux detectors - - i t was said it was too hot to go into . 
Then i t  was too much money , according to the newspaper . 
You know , I ' d  kind of  like to know what ' s  going to be done about 
that material . Is it go ing to be left there and how much of it 
is  there ? 
The second one , in the inner core detector tube , is  materials 
from the or any mater ials going under the reactor ves sel . 
When are we going to know about thi s ?  

MR .  STANDERFER : Let m e  answer thos e  one by one . 
We do not b e l ieve there is  any fue l in the incore detec tor tubes . 
We will know that as we defue l  down to that po int , but currently 
there is no evidence that there ' s  fue l there . 
Under the reac tor vessel , we have s ampled the water as part o f  
the defuel ing proces s . We find no evidence o f  fuel i n  the water 
under the reactor vessel . I t ' s borated water , and there is  no 
reason to bel ieve , at the pres ent t ime , that there wa·s any 
leakage from the rector vessel  to that area . Our samp les so far 
indicate no evidence o f  that . 

MS . DAVENPORT : Why _is  i t  too radioactive down there and you can ' t get 
in? 
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MR .  STANDERFER : We ll , because there ' s  .fuel  in the · reactor vessel  
above and i t  i s  shining into that area as - - l ike an  x- ray machine 
would shine . 

MS . DAVENPORT : Why wouldn ' t it  b e ,  the same - - as the rest of the - -

MR .  STANDERFER : Wel l , because there ' s  no shielding between that 
cavity and the bottom of the reac ror vessel . 

[ DI S CUSSION ]  
I 

Getting back to the reason GPU made .this proposal , we .will  reduce 
the hazard , as the NRC ' s  EIS  indicates ,  to a level which is not 
s ignificant . as far as the public  is  concerned . 
We have done enough analysis and will  provide more detailed·  
analysis to the NRC in our comments ,  which has recently been 
done , to indicate there i s  at leas t a factor of 2 difference in 
worker exposure from do ing i t  earl ier than doing it later . 
We have done a s tep - by - s tep analys is , and our. analys is would 
indicate that the difference is ·  about three times · larger ·than the 
numbers that the NRC currently has in this docUment . 
So , c learly the s ignificant issue is worker exposure , and our 
proposal to l imit that worker exposure by do ing additional work 
at a later per iod . 
We bel ieve along the lines I think that Tom' Gerusky was pointing 
out , that if c l eanup was done 20 years from now or immediately , 
to evaluate those  two cases you mus t look at a 2 4 - year period in 
both ' cases . That is a monitoring period for 20 years plus four 
years of c leanup , or a cleanup period plus 20 years of 
monitor ing . 
Our as ses sment based on the cleanl iness  of  the plant at the �nd 
of the current work or the cleanl iness  of the plant at the end of 
c ontinued cleanup is that the emiss ions from the plant over the 
moni toring period would be roughly the same in both cases . 
That indicates , then , that the public  exposure in both cases are 
roughly · the same . The worker exposure , of course , is  much higher 
i f  you do the work early . The cost  of moni tor ing , s ince i t ' s  
basically based on fire prote� tion and operation of ventilation 
systems and so forth , is  roughly the same in both cases . 
When you add 20 years of moni tor ing costs to the immediate 
cleanup case , the total costs  are s l ightly higher than the 
delayed cleanup case . 
With regard to costs , GPU under currently is sued regulations on 
decommissioning , will b e  required to submit decommis s ioning plans 
for TMI - 1 ,  the Oys ter Creek plant in New J ersey , and the TMI - 2  
plant . Thos e  decommiss ioning plans mus t  address  costs o f  work 
left to do to decommiss ion the plant and mus t  inc lude plans for 
providing that funding . _ 

The NRC in that process , under those decommiss ioning regulations , 
mus t  addre ss the company ' s  ab i l i ty to provide those funds . 
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So , that will be analyzed in our re sponses to the recently i ssued 
decommiss ioning regulations . 

CHAIRMAN MORRI S :  How soon , Frank , will that response be  submitte d? 

MR .  STANDERFER : There ' s  a time tab le in the regulations that were 
j us t  issued in the last week or so . I bel ieve i t ' s within 
5 years but , Bob , do you - - ?  

ROBERT ROGAN , DIRECTOR , LICENSING AND NUCLEAR SAFETY , GPU NUCLEAR 
CORPORATION : I think the ini t ial one ' s  within 5 years and then 
an update . 

[ DI SCUSSION ]  

MR .  STANDERFER : I believe the requirement for providing those plans 
is within 5 years , but there ' s  a number of time tables in there . 
I t ' s no t longer than 5 years , and it  may be shorter than tha,t , " 
and we have to study that regulation to unders tand exac tly what 
the time tab le is for each p l ant . 

CHAIRMAN MORRI S :  Okay . My concern real ly was in making a determina ­
tion now of those  opt ions without knowing what mechanism is  in 
p lace for requiring some fundings to be - -

MR .  STANDERFER : Within the relative ly near time , near term , with in 
the next 5 years , we mus t  submit the decommis s ioning p lan for 
TMI - 2 .  That mus t  address all  work that has to be done to get to 
that po int . 
I f  there ' s  additional cleanup required be fore decommiss ioning , we 
mus t  address that . The cost  of that work mus t be addressed , and 
we mus t address the company ' s  proposed method of  assuring that 
those funds are available . 

CHAIRMAN MORRIS :  I unders tood that . What I was s aying was that 
you ' re saying it doe sn ' t need to submit unt i l - - except within the 
next 5 years and that ' s  from this de terminat ion? That ' s  not - -

MR .  STANDERFER : The decommiss ioning plan ,  as I remember - - I ' d  have to 
study it before the next th ing- - i f a plant was shut down , I 
believe you have 2 years to s upply that plan .  I f  a plant i s  in 
the process of c leanup , as TMI - 2  i s , the t ime table would s tart 
at some point in time and it  may be at the end of the c leanup , 
I ' m  not sure . 
I bel ieve that the 5 - year is the longes t  period that can be . 
So , it would be less than 5 years or up to 5 years . 

CHAIRMAN MORRIS :  I ' m  no t trying to argue with you or ask for 
addit ional info . I was j ust making a comment re lative to the 
determinat ion . 
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DR . TRAVERS : I f  you do want additional information , i t ' s contained in 
our Programmatic Environmental Statement under Regulatory 
Cons iderations . 
I t ' s based on what the draft rule i s , and I assumed the final 
will have - - Let me j us t  read i t .  I t  says : "The decommiss ioning 
rule requires that decommiss ioning plans be submitted within 
2 years following a dec is ion by a l icensee to permanently cease 
operations or 1 year before the operating l icense expires . "  

CHAIRMAN MORRI S :  Bill , what are you reading from? 

DR . TRAVERS : This is from Supplement No . 3 , draft Supplement No . 3 o f  
the Programmatic Environmental Impa�t S tatement . 

CHAIRMAN MORRIS : Page ? 

DR . TRAVERS : Page 2 . 3 3 .  In the section on Regulatory and Administra ­
tive Cons iderations that are appl icable to what we ' re doing here . 
So , there ' s - -

( DI S CUSSION ]  

MR .  EPSTEIN : As you not ice , it ' s  5 years . They don ' t have to put any 
money in escrow . And there are p laces , for ins tance , in 
Cali fornia where i t  is  es tabl ished that uti l ities - - for ins tance , 
you have to put money into escrow every year to take care of the 
decommiss ioning and decontaminating costs . 
This , the de ferred monitor s torage , allows them to pos tpone a 
dec i s ion on decommissioning and decontamination . In essence , 
postponing us ing the ir resources which would- - I  j us t  po int thi s  
out that o ther s tate s , o ther util i t ies , have done this . Have 
taken the initiative . 
I mean , that ' s  not answering that I had to address . I j us t  
wanted t o  clarify that . 

CHAIRMAN MORRI S :  Sure . I t ' s  not c lear to me j ust what they ' re go ing 
to be required to do by the NRC , in any event . 
What kind of financ ial respons ibi l i ty the NRC would hold them to ? 
What I ' ve heard here tonight are certain requirements , but 
there ' s  nothing that ' s  come with them . So , it ' s ,  to me , I don ' t 
hear anything defini tive o ther than a number of years that 
certain submiss ions have to be taken p lace by . 

MR .  STANDERFER : That is  corre c t . 

CHAIRMAN MORRI S :  I f  there are guide l ines that s ay that you have to 
put money in escrow every year and things l ike that , fine , but 
I ' m  not hearing you s ay anything l ike that at this po int . 
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MR .  STANDERFER : GPU is currently accumulating . monies for Oyster Creek 
and TMI - 1 ,  and we mus t address  the TMI - 2  s ituation . 
The vehicle is these plans that are required by the NRC . 

CHAIRMAN MORRIS : I unders tand you mus t  address , but i t ' s  not 
clear to me in what form they wi ll  be addres sed . 

MR .  STANDERFER : In the decommiss ioning plan that would be submitted 
to the NRC . 
As Bill  says , within 2 years o f  discontinuing operations , at 
leas t l year before the end o f  the l icense , and I believe that 
the final rule had a 5 - year period in it for plants that didn ' t 
fall  in e i ther category . 

CHAIRMAN MORRI S :  It  seems like we ' re chas ing each other in a circle 
here . I unders tand what you ' re saying with that . Al l I ' m 
saying , and nobody is saying anything di fferently , is  that I ' m  
not hearing what that means - - that you have assure that there ' s  
guarantee o f  a certain amount of money in place by a certain 
given time period . 
I ' m  not hearing anything l ike that . I ' m  j us t  hear ing that you 
say you have to submit a plan .  

MR . STANDERFER : That has a funding arrangements in i t . 

CHAIRMAN MORRI S :  I t  has a funding arrangement in i t .  

MR . STANDERFER : Yes . 

CHAIRMAN MORRIS : But i t  doesn ' t  say what that funding arrangement 
shall be . Obvious ly , i t ' s  go t to be fairly general , but again 
i t ' s not as specific as , I guess , certain people are looking for . 

[ DI SCUSSION ]  
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No . 18  

Comments Rece ived at the July 14 . 1988  . . TMI - 2  Advisory Panel Meeting 

[ DI SCUSS ION ) 

MR .  STANDERFER : What I would l ike to do is  summarize the comments 
that GPU Nuclear has . provided to the NRC . Tuesday of .this  week on 
the EIS . 
I believe we ' ve given you a copy of that letter in your package 
there . I ' m  summar iz ing the general comments that we made in this 
presentation . And we have some copies of this . We have peop le 
in the audience who would l ike to have a copy of the EIS letter . 
Before I get into the comments themselves , I ' d  l ike to make a 
l i ttle background summary . We transmitted our proposal ·for PDMS , 
the PDMS plan to the NRC in December 1986  about a year and a half 
ago . 
We then submitted in March o f  1987 , about a year and a quarter 
ago , .the environmental report for this PDMS proposal . That 
environmental report is the bas i s  that the NRC used to prepare 
the environmental impact s tatement , .which they issued in April  of 
this  year - - roughly 13 months after we gave them the environmental 
report . 
Our environmental report addressed the environmental i s sues ass o ­
c i ated wit� our proposal PDMS . They have used that i n  the ir E I S . 
But then the EIS  procedure requires them to compare that with 
some alternat ives . 
They put alternat ives together � Those were not submitted by GPU . 
They ' re alternat ives to ass ist in de termining whether or not our 
proposal has any environmental issues which should be addres sed . 
They tend to be hypothe tical in the sense that they haven ' t  been 
des i gned and deta i led to the · degree that our proposal was . 

I 1 The environmental impact s tatement comes from the NEPA legisla­
tion , the intent o f  whi ch is to  get these kinds of i s sues con-

, s idered as early as pos s ible in a proj ect l ike this , so that if 
there are any environmental issues which should be  cons idered , 
they ' re cons idered before the proj ect gets too far along , and 
there ' s  too much money inves ted in an option , and that sort of 
thing . 
So that ' s  why the environmental is sues get addressed at this  
s tage . The actual l icense amendment which. is  the i tem that the 
NRC will  approve PDMS on , we will  be submi tting later thi s  month . 
So that l icense amendment actually isn ' t even submitted yet . So  
again , the EIS  is  to determine whether there ' s  any firs t - order 

· environmental issues which mus t be address ed . 
The issuing of the final environmental impact s tatement is  not an 
approval o f  the PDMS proposal . I t ' s  one of the s teps towards the 
eventual action on our l icense amendment . 
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So getting into our overall comment , the NRC has used bounding 
values in the PDMS , many of which we ' ve provided to them . 
That means that they ' ve tended to use numbers  larger than we 
expect to end up with so that they can be sure they ' ve bounded 
the proposal . 
We do concur with their findings in the draft PDMS that the PDMS 
configuration is environmentally safe . The benefits of long - term 
storage , the PDMS proposal , outwe igh potential adverse effects . 
And the dominant issue in the PDMS environmental asses sment is 
the reduced occupational exposure to TMI - 2  workers . 
The first general comment dealt with preparation for PDMS . As we 
included in our plan a year and a half ago , there ' s  a number o f  
prerequis ites which mus t  be achieved prior t o  entering PDMS . 
And they , in summary , include the reactors defueled , and fuel 
shipped off the island , the potential for crit ical ity or s igni f ­
icant radioactive release have been eliminated ; and that the 
plant i s  in a safe , s table , monitored condition . 
As we look forward t6 PDMS , there ' s  another  activity which may be 
continuing into the firs t year of PDMS , or what we call the 
trans ition year of PDMS . 
We now expect to be process ing and dispos ing o f  water during that 
initial year of PDMS . We wi ll  be decontaminat ing some of the 
fuel storage systems and cub ic les at that time . 
We will s t il l  be shipp ing low- level was te for about a year . And 
we will be completing the spec ial nuclear material transfer 
papers with DOE associated with the shipment of  the fuel to 
Idaho . ) 
So in summary , TMI - 2  will be ready for entry in the PDMS upon 
complet ion of the on- go ing c leanup program . S ome ac tivities may 
continue for a year or so in the PDMS . But those final activi ­
ties don ' t alter the NRC as sessment of the environmental impac ts 
in our j udgement . 
General comment number 2 relates to complet ion of the cleanup 
program . As we have indicated in our plan , the c leanup program ' s  
intent was to include all ac tions neces sary to recover from the 
accident and place the plant in a safe and stab le condition that 
poses no risk to the public health and safety . 
GPU has no t ident ified additional future cleanup work �o be per ­
formed s eparate from decommi·ss ioning . Our plan ant icipates pos ­
s ibly s toring the pl ant in the PDMS configuration up unti l  the 
time that Unit 1 is decommiss ioned , and t'hen the two plants would 
be decommiss ioned at the same t ime . 
Of course , the decommiss ioning activities in TMI - 2  would inc lude 
some more difficult s teps than that of TMI - 1  becaus e the plant 
will not be as clean . 
In our judgement , it  is  not AlARA . That means minimiz ing radia­
tion exposure to  workers . AlARA is the shorthand that NRC uses 
to perform further cleanup wo rk after the end of the cleanup 
program as we ' ve defined i t , short of  s tart ing decommiss ioning . 
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To help exp lain this , in this EIS , the NRC has used two terms for 
the two cases that they have used to bound all the cases . One 
was what they call immediate cleanup , and the o ther is delayed 
cleanup ; 
We believe to unders tand these  better , you might think of them as 
immediate additional decontamination , and final decontamination 
as part of decommissioning : That ' s  how we would term those two . 
The next general comment has to do with res i dual fuel . The draft 
PElS bounding calculations are performed now on the bas is of an 
as sumed res idual fuel inventory of  1 percent of  the original 
core . 
And that ' s  a conservative e s t imate . De fuel ing is  to continue to 
the extent that subcritical ity is ensured . And we expect to do 
better than the 99  percent removal which this document is based 
on . So again , it ' s  a bounding number . 
The source term , or .amount of  radioactivity that could be 
re leased during PDMS is insens i t ive to the res idual fue l for the 
mos t . part because it will be contained within the original 
reactor sys tem . 
So it ' s  contained within a me tal sys tem within the concre te 
containment building , and has no pos s ib il ity of a critical ity . 
The overall conclus ions of  the PElS do not change because there 
is some res idual fuel in the reactor vesse l . 
The next comment deals with worker exposure and , in our j udge ­
ment , i s  the princ ipal issue with regard to what to do next . 
In response · to this draft E I S , we have recently completed an 
analysis  of occupational exposure , and we ' re providing that to 
the NRC . 

. 

It  indicates a significant l arger person- rem savings from PDMS 
than indicated in this draft . And that , of  course ,  increases the 
ALARA incentive to do PDM,S . 
Cons is tent with the origin�l PDMS , occupat ional exposure and 
savings is a dominant cons ideration in evaluating PDMS . 
The significant reduction in occupational exposure more than 
offs ets the maximum hypothet ical environmental impac ts from PDMS . 
The NRC ' s  numbers were s imply extrapolated by s aying additional 
cleanup could be performed in 4 years . And in 4·- year ' s time we 
would achieve radiation exposure at the same rate that we ' re 
do ing it  now per year . 
Our s tudy actually goes in and takes a look at how you would do 
tasks , where you would do them , what would  be removed , how many 
people would be required . 
We ' ve broken that down in reactor building work , aux building 
work , fue l handl ing bui lding work , rad was te management , and then 
the PDMS monitoring task . 
And our es timate - - and these  are ranges - - is that for the immediate 
cleanup case , our calculat ions indicate that the man- rem exposure 
for that cas e  would be somewhere between 7 , 200 and 15 , 500 . 
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,So about 7 , 000 to 1 5 , 000 man- rem . The red number there is the 
number in the PElS . We would s ay that the NRC unde res t imated 
tha� by a factor of four or f ive . 
In the PDMS case , we est imate the man - rem expendi ture for the NRC 
scenario "to be 2 700 to 5 800 . They said 45 to 1500 . So our e s t i ­
mated savings in man- rem exposure b y  opting for the PDMS proposal 
is somewhere between 4500 and 97 00 man- rem . 
Whereas , they include in this  E I S  2 5 5  to 1600 man-rem .  So while 
the irrunediate case , as opposed to the delayed case is about a 
factor o f  two highe r - - and we agree wi th that fac tor , too - - but we 
say they unders tate all the values by a factor o f  four to five . 
I t  j us t  s trengthens the conclus ion that the man- rem difference is 

� the principal difference which s eparates the cases for which the 
dec is ion should be made . 
The next coffililent had to d.o with the pract ical i ty of continued 
near- term work . The irrunediate c leanup case i s  a satis factory but 
hypothet ical bounding case for environmental as ses sment .· 
In other words , i t  can be  use d  to see if  there is  any firs t - order 
environmental di fference between this  and the PDMS case . 
But i t  i s  not planned to the point that i t  is  an alternative 
which could be implemented , has not been designed or detailed . 
In our j udgement , additional decontamination work pas t the end­
po int that we ' ve estab l i shed for PDMS would l ikely require the 
use o f  .des tructive techniques .  
In effec t ,  i t  would be a new program s imilar to decommiss ioning . 
Maj or p ieces of equipment would be removed from the erected 
bui lding . 
Presumab ly , the mos t  effic ient way to do some of those is use of 
exp los ives . And so  i t  would be very similar to decommiss ioning 
kind of activities . 
Large quantities of waste would be generated .  And , o f  course , 
they do have large quantities of was te in the EIS  for these 
alternatives . 
The current low- level was te disposal s i tes and allocations under 
the Low- Leve l Waste Pol i cy Act are really not s e t  up yet to 
accept these kinds of large volumes of normal and abnormal was te 
from TMI - 2 ,  and so there would be an institutional is sue that 
would need to be addressed in connection with near - term addi ­
tional work . 
And in addition to the PDMS s torage case resulting in lower 
exposure to workers ,  as radioac t ivity decays , the total volume o f  
future rad was te , which would have t o  be handled and disposed o f ,  
would b e  s imilarly reduced b y  the decay o f  radioactivity . 
In the EIS , there i s  a table in the summary called S . l .  We have 
a number of comments on that table . The first comment is that 
the two cases , the delayed case and the immediate cas e , really 
should be compared on the s ame t ime scale . 
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In o ther words , the PDMS cases in the NRC terms would be 20  years 
of s torage followed by 4 years of addi tional c leanup , 24 years . 
The immediate c ase should then be 4 years of  additional c leanup 
now followed by 20 years of  s torage . In o ther words , two 24-year 
cases . 
I use these years because that ' s  what they use . Our es timate for 
PDMS was till  the end of Unit  l i s  l i fe , which we currently would 
e s timate as 30 years from now � 
But we believe the two . .cases - .:when put on the s ame time scale � ­
'give you a better bas is for evaluating them . We think it ' s  worth 
comparing the radiological consequence s  in thes e  tables to that 
which natural background radiation exhibi ts in this area . 
And then we would divide the table  _ into three tab les because they 
are three separate cons iderations in that one table . 
And the next three tables are how we would do i t  . .  A�d I ' m  s aying 
the NRC should exactly do it  because i t  points out our po ints . 
The first one i s  radiation dose impacts � - the first third of  the 
table .  The top l ine has to do with radiation exposure to 
workers . That ' s  the man- rem e s t imates that I mentioned earlier 
with the immediate case of  being about a factor of  three higher 
than the delayed case , and the numbers I ' ve summarized earlier . 
And there ' s  no natural background to compare that to . 
The offs i te exposures to the pub l ic are e s s ential ly the same 
numbers that the NRC used . And we inc luded the natural 
background over that · same 24 - year period . 
And s imilarly , for the maximum exposed populations , again , the 
two cases with regard to offsite population exposures are · 
essentially the s ame . 
The second- - or the next third o f  the table has ·to .do with 
potential health impac ts . And thi s  is the calculation us ing 
standard techniques for c onverting radiation exposure to 
potential health e ffec ts . 
And again , the two cases have a potential cancer consequence to 
offs i te populations of much less than one , . 001 and . 0004 , as · 
c ompared to the natural ins tance of  cancer in thi s  population 
over the next 50 years , which is around 3 5 2 , 000 . 
The worker exposure are l ittle higher numbers . In the PElS case , 
. 4 to . 8 ,  and the immediate cleanup case one to two ,· again , the 
ratio roughly the same as the difference in man� rem , the natural 
ins tance of cancer in thi s - thousand- member worker population - over 
the next 50 years is 160 . 
Genetic disorder calculation is  calculated roughly 'the same way . 
And again , i t ' s  bas ical ly in the worker population . They ' re the 
ones that get the maj or exposures . 
And to unders tand what these r isks are , the immediate case 
results in a cancer risk to an individual of  one · in 2 b i l lion . 
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The immediate case in one is  5 b i l lion . The natural ins tances 
is , of  course , one in s ix .  The ge�et ic order numbers , there are 
one in 27 mill ion and one in 11 mil l ion , as opposed to one in 
ten . 
Incidentally , the genetic disorders are calculated for the next 
five generations of this population . So it goe s  out about a 
hundred years . 
And the las t part of the table would be other impacts . 
Generally , these impac ts are not maj or cons ideration in EIS , but 
are of an informational nature . 
The firs t one is what kind of cost  we ' re talking about . And when 
you add 20 years of monitored storage to the immediate c leanup 
cas e , you end up with the two cases costing roughly the same . 
And these are the NRC numbers . We have not made cost es timates .  
But we believe they ' re satisfactory for EIS purposes , for 
comparative purpose s . 
But we bel ieve that that work would be done cheaper than th is . 
And it ' s  200 to 3 2 0  mill ion in the delayed case , the PDMS c as e ; 
and 240 million to 3 2 0  mill ion in the immediate case . 
And then the radioactive waste volumes are the same as they ' ve 
used , the traffic acc idents , and so forth - - the same as they ' ve 
got in the ir draft . 
General Comment 7 speaks to the s imultaneous decommiss ioning of I 
Unit  1 and Uni t 2 ,  which is  our bas ic proposal . 
The PDMS assures continued safe and s table TMI - 2 plant c ondition 
unt il decommis s ioning of Unit 1 where the two would be 
decommission�d together .  
The c lear advantages are that the possib i l i ty o f  decommi s s ioning 
activities in TMI - 2  woul d  not effect Unit 1 .  And recogniz ing 
that maj or structures are common , decontamination techniques that 
are developed today include use of explo s ives , and that sort of 
thing , which would not be practical in this case . 
S o  it ' s  not too pract ical to try to decommiss ion Unit  2 while 
Unit 1 is still running . And then of course the work force that 
would do the j ob could be more effectively used if they s imul tan ­
e ous ly decommissioned both uni ts . 
And the NRC decommissioning rule , which was issued las t month 
spec ifically recognizes  this cons ideration when there are more 
than one nuclear - reactor at the same s ite , and allows for the two 
to be handled together as we would propose here . 
And the last po int is  our overall conclus ion , which is  that based 
on the NRC conclusions s tated in the draft PElS and the resul ts 
of our recently comp leted analys is of occupat ional exposure for 
the ir two cases , we concluded PDMS is clearly the preferred 
alternative . 
And we ' ve got a number o f  detailed comments in the letter also . 
But this is the princ ipal issue that we ' ve tried to frame in our 
letter . 
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Be glad to answer any questions . And then we have two more 
presentat ions in our s e gment here . 

MR .  RICE : Frank? 

MR .  STANDERFER : .  Yes . 

MR .  RI CE : Could you tell me what ALARA means again? 

MR .  STANDERFER : As low as reasonably achievable , which means , with 
regard to radiation exposure , you p lan to remove this pump . 
And you go in and measure the radiation levels . You analyze 
s tep -by - s tep how you ' re going to do that , and how many workers 
are going to do that . 
Then radiation engineering people look at that and say ,  if  you 
put some shielding over here , and if you train these  fellows on a 
mock- up , you can do this j ob at lower total exposure than you ' re 
planning to use . 
So then you debate that back and forth . And you attempt to 
arrive at a method of removing that pump which reduces the 
radiation exposure to workers . 
You may use shielding . You may use long -handle tools . You may 
use mock- ups  to practice on so you can do it very rapidly . 
There ' s  a number of techniques . And the NRC regulations require 
that every j ob we do be done in a manner which uses reasonable 
techniques to minimize the exposure to workers . That ' s  ALARA . 
And we ' re saying here , in the big  p icture , it  is ALARA to s tore 
this plant for some period o f  time ; 20 , 30 years , and it  results 
in maj or reduction exposure to people . 

CHAIRMAN MORRI S : Thank you . 
Ken? 

MR .  MILLER : Frank , on Page 8 of your report you indicated that the 
delay alternatives would result in lower vo lumes of rad was te . 
But on Page 12  i t  would look l ike , from your second row of 
numbers , the reverse e ffe c t . 

MR .  STANDERFER : We ' ve used the NRC numbers . Those come directly out 
of the report . We have not made any volume es timates . 
I f  we did make a volume estimate , we would estimate a smaller 
rad-waste volume in the PDMS case due to a number o f  volumes of 
was te - -would be de minimis  because o f  the radioactivity decay . 
We bel ieve the techniques of compaction will  be developed over 
the next 20 to 3q years , which would allow to compact waste more 
e ffectively . 
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We bel ieve that a number o f  things l ike that c ould result in the 
waste being smaller . That ' s  not a guarantee , but it ' s  a predic ­
tion . But in the table we ended up us ing the NRC ' s numbers . 

[ D ISCUSS ION ] 

ED KINTER , EXECUTIVE VICE PRES I DENT , GPU NUCLEAR : I ' d  like to first 
make a s tatement with regard to one of the issues that was raised 
at the last meeting , and which was also di scus sed on the radio 
interview wi th you and others this week on WITF . 
And that has to do with funding for any eventual decommis s ioning 
of TMI - 2 . 
As you know , this company has the respons ibi l i ty for heal th and 
safety o f  the pub l i'c .  It  has exerc ised that throughout the 
9 years in the aftermath o f  the accident , including providing the 
funding through various means , which has- kep t the proj ect moving 
at the maximum practical rate . 
And as o f  today there are something more than 1000 people working 
7 days a week , 3 shifts a day , and they ' re be ing paid.  
Now we have very c arefully cons idered this matter , associated 
with funding for the eventual decommissioning . We unders tand the 
issue . We bel ieve it ' s  an appropriate one , and we ' re prepared to 
say as follows . 
The s tatutes of the United States require that a l icensee be 
respons ible , financially as wel l  as o therwise , for the health and 
safety of the plant ,· any l icensed reactor , including TMI - 2 .  
Recently , the NRC issued a rule on decommiss ioning which requires 
by July 1 ,  1990 , that every l ic ensed plant , every nuclear 
operator provide a funding plan for the eventual decommissioning 
of this plant or plant . 
And we propos e  to do that . We ' ll expect under that rule tq set  
forth by  July 1990  a plan to  ensure that funds wil l  be available 
for the eventual decommiss i oning o f  TMI - 2 . 
And that plan ,  whatever it  i s , wi l l  have to be acceptable to the 
NRC . The rule calls for any such plan providing decommissioning 
funds to be kept s eparate from company control ,  company assets , 
and outside the administrative control of the company . 
I believe that should adequately answer the question of financial 
respons ibi l i ty for whatever decommissioning w i l l  eventually take 
place . 

CHAIRMAN MORRIS :  Let me unders tand that . 
When you ' re talking about decomm i s s ioning under the PDMS format 
20 years from now , or whenever ,  there would be some required 
additional cleanup and decommissioning . 
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You ' re talking about a funding plan that would accomplish that · as _  
one o f  further c leaning as: wel l  as decommiss ioning - -

MR .  KINTER : I ' m  talking about all  that is required to go from PDMS ._ to 
eventual decommissioning of the plant - - through an eventual 
decommissioning of the plant . 
I ' m  sure that we would intend i t  to be on that bas is , and we 
would fully expect  the NRC not to accept i t , unless i t .was 
provided on that bas is .  

CHAIRMAN MORRIS :  So again , to repeat , in my terms , I understand that 
any plan that would be submitted for July 1990 - -

MR .  KINTER : Yes . 

CHAIRMAN MORRI S :  - -would include a plan that would include , funding­
wise , PDMS requirements ,  as wel l  as what would be understood by 
the NRC to be decommiss ioning . 

MR .  KINTER : . That ' s  cprre c t ; 

CHAIRMAN MORRI S :  The only reason I raise that is because we , as a 
panel , I think have looked at two separate i tems . And we may 
looking at it  incorrectly ; but I think . we ' re looking at it  
because of the way that PEI S was - -

be 

MR. KINTER : No , that ' s  the way the PEIS was written . I think' that is 
an incorrect way to look at i t . I t  is not prac tical in our view 
to move from where we are today to the condition which they ' ve 
use d .  
And .Frank made the po int that our evaluation o f  what comes from 
here to decommissioning is different from the one presented in 
the PEI S . 
And so I mean , and I repeat , 
That ' s  what I ' m  talking to . 
include in the plan .  

c· 

from PDMS through decommissioning . 
And that ' s  what we would intend to 

CHAIRMAN MORRIS :  Jus t  to be c lear , and I j us t  want to put this on the 
record , when I was talking at the last mee ting , and my discussion 
s ince then has always looked at two actions that the PDMS . 
After the 2 0 - year period is  up , there would be some kind o f  addi ­
tional c leanup required , and then decommissioning . 
And that the NRC ' s  new action that was required would be submit­
ted  in  July o f  1990 , woul d  only be in  regard to  the second part 
of that , which would be the decommiss ioning part . 
I ' m  hear ing you say that they can' t real ly be separate d ,  That 
they should be l inke d ;  you think NRC would . l ink them . And 
there fore , any funding plan submitted in July o f  1990 woul d  
include all  o f  the above . 
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MR .  KINTER : That ' s  correc t . 
The NRC carrying out its responsib il i ties , I ' m  sure , would view 
it  that way . And we would expect them to . 

CHAIRMAN MORRIS :  I may have some questions o f  the NRC personally at 
s ome po int on what a funding point is , and how definitive that 
is , because i t ' s an area that I really want to understand better . 

MR .  KINTER : Right . 

CHAIRMAN MORRIS :  Does anybody e l se have any questions for the panel 
on that point? 

MR .  RICE : Mr . Chairman , I have a question .  
What i s  the definition o f  decommiss ioning , and what takes p lace? 

MR .  KINTER : Wel l , that ' s  part o f  the uncertainties in all this with 
regard to what real ly is decommissioning . And when I talked to 
decomm i s s ioning in this cas e , I talked to whatever is required in 
decommiss ioning for any other licensed  plant . 
For example , TMI - 1 - - any undamaged plant . Whatever woul d  be 
required in that case we would expect to do for TMI - 2 . 

MR .  RICE : Do we know wha t ' s required? 

MR .  MASNIK:  Yes . 
I f  you ' d look on- - each member of the panel has been provided with 
a copy of the dec ommissioning rules . Look on Page - - if you look 
on Page 24 , 020 . 
I t  s tates there that alternatives for decommiss ioning provide 
different ways to accomp lish decommiss ioning as defined in the 
rule . 
Al'ternative ways of reduced res idual radioac tivity to level s  
permitting release o f  the property for unrestr icted use ,  and 
termination o f  the l icens e . 
So  i t ' s geared with unrestr icted , or geared to unrestr icted use 
o f  the property - - ultimate unrestricted use of the property . 

MR .  RICE : Thank you . 

CHAIRMAN MORRIS : Anybody else  have a ques tion on that point that 
Mr . Kinter made ? 
I f  no t ,  we - -

MR .  KINTER : Then I would l ike to introduce the chairman of the TMI - 2  
Safe ty Advisory Board . Before doing so , I ' d  l ike very quickly to 
tell  you what that board is . 
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I t  was estab lished in 198 1 , shortly after the acc ident to provide 
a high level appraisal of the technical s c ientific aspects of the 
probe , and particularly worker and public  heal th and safety made 
up of eminent scientists of several discip l ines . 
They work c losely with us but they maintain their independence ' 
from us . The ir conclus ions are written after each meeting , and 
the Jecommendations provided to me . 
And the ir answers in writing , each such recommendation , each time 
there is such a meeting . 
Once a year they meet  with the GPU , the General Public Utility ,  
Board o f  directors and tel l  them how they feel the cleanup is 
be ing handled from a safe ty point of view . 
And once a year for the last 3 years they ' ve also met with the 
Nuclear Regulatory Commiss ioners and told them the same thing . 
They also have subpanel s , one o f  which has dealt with PDMS , which 
has fol lowed much more closely than the Safe ty Advisory Board as 
a whole , what has been going on , and Dr . Mars ton is go ing to talk 
to that point . 
I ' d  particularly l ike to cal l  your attention to qual ifications of 
Dr . Marston . When this  board was es tablished , it was chaired by 
James Fletcher who was recalled to the adminis tration of NASA 
after the sate l li te shuttle acc ident . 
And we had a very difficult time finding someone with the techni ­
cal and managerial capability to f i l l  shoes l ike that . And we 
were very fortunate to find Dr . Mars ton . He was will ing to help 
us . 
He is a graduate o f  Oxford as a Rhodes Scholar . He ' s  a graduate 
of the Medical College of Virgini a .  He was , for 5 years , the 
director o f  the National Institutes o f  Health , and was ,· for . a 
number o f  years , the Pres ident - of  the Univers ity o f : Florida 
system . 
He is currently Pres ident Emeritus and Profes sor o f  Medic ine at 
the Univers i ty of Florida . He ' s  a member of the National Academy 
of  Sc iences Ins t i tute o f  Medic ine . And as a member of that group 
he has recently partic ipated in preparation of  a report which 
deals with the medical implications of nuclear war . 
He ' s  known worldwide as a phys ician ,  and as a man who unders tands 
medical effects of radiation . So we ' re very pleased to have 
Dr . Mars ton . 
And I ' d  l ike to have h im now tell  you what he and his board have 
concluded about PDMS . Bob? 

DR . MARSTON : Thank you , Ed . 

MR .  KINTER : You ' re welcome . 

DR . ROBERT Q .  MARSTON , CHAIRMAN , TMI - 2 , SAFETY ADVISORY BOARD : 
Mr . Chairman , members o f  the pane l . 
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I really have three things to present . One , an overview of some 
of the concerns the Board has had , and then a s tatement that I 
made on March 17th o f  this year to the Nuclear Research Regula ­
tory Commiss ion , and then a summary o f  my presentation . 
As you have noted from what Ed has said , my expertise is  not in 

- the nuc lear field . I am surrounded in the S afe ty Advisory Board , 
though , by people o f  international renown in nuclear scientific 
and associated fields . 
Just an example of the qual ity of these peop le ,  five of them are 
elected members of the ir  appropriate component of the National 
Academy of Science . 
One is  a member of the National Academy o f  Sc ience , or members o f  
the National Academy of Engineering , and one i s  a member of the 
Ins t i tute of Medic ine in the National Academy o f  Science . 
Others , of course , don ' t fit  into the category of the National 
Academy of Science such as those  who are experts in risk 
management and public pol icy groups . 
But it  is a s timulating and excellent group that I am p leased to 
work with . 
This board has conducted an extens ive review of post - defuel ing 
monitored storage . And Connie , i f  you can show , we ' ve looked at 
it s ince it was first conce ived in 1985 . A panel chaired by 
Professor Rasmussen of MIT have analyzed and made a report to the 
ful l  board for discuss ion . 
We ' ve looked at the overal l parameters set forth at GPUN for 
PDMS . We ' ve looked at the imp l ications for potential hazards to 
the public , or the p lant workers . 
We ' ve looked at the imp l ications for remaining fuel .  We ' ve 
looked at the implications o f  res idual radiation or radioactivity 
levels in the plant . 
We ' ve looked at the radiological and environmental monitoring 
plans , as wel l  as operations and maintenance proposed for PDMS . 
And we ' ve looked at the technical and safety aspects of PDMS . As 
a result of these s tudies , we have produced a segment that was 
agreed to by every member of the Safety Advisory Board . 
And ·this  is  what I would really l ike to address to you tonight . 
In our November 5 th and 6 th meeting in 1987  we made the fol lowing 
s tatements . 
Pos t- de fueling monitored s torage has been analyzed in- depth by 
the Safety Advisory Board , TMI - 2 . I don ' t need that yet .  
The Board has agreed that PDMS i s  an acceptable TMI - 2  plant 
c ondition that  when achieved would pose no hazards to public  
health and safe ty . 
Upon. further Board review of PDMS at a subsequent SAB mee ting in 
February of 198 8 , it became apparent that in l i ght of the exten­
s ive SAB reviews and deliberations are the technical and safety 
aspects of PDMS , documentation of the bas is of thi s  s tatement was 
necessary . 
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As Ed has said , the SAB ' s  cho ice was ov�rsight of the actions of 
GPUN management to ensure that those actions relating specific ­
ally to the cleanup bf the damaged p lant did not j eopardize the 
health and safe ty of the pub lic arid workers . · 
These actions sometimes require decis ions which involved trade ­
o ffs be tween health. and s afety ,  and some l imited low - leve l  radia­
tion exposure o f  the pub l i c  and the workers . 
For example , when extremely small amot,tnts of krypton gas were 
released to the environment , in order· to improve the ambient air 
qual ity with in TMI - 2  containment buildings , and thus

.
reduce the 

potential radiation exposure of workers who were to gain entry to 
begin the cleanup operations . 

· · · 

I . . 

Whatever the cost  of such trade - offs and personnel exposure , · · 
there has been no adverse effect on public  heal th and safety . 
Although protection o f  the health and safety o f  the workers is a 
matter of highes t  priority , the SAB mus t continue to exercise a 
cons iderably greater respons ib i l i ty in its concern o f  the effects 
of the cleanup on the health and · safety of the public . 
The 1 9 7 9  acc ident at TMI - 2 left the interior o f  the �eactor 
building . so contaminated with radioactivity that entry by cleanup 
crews were not pos s ib le without extens ive preparations and 
precautions to minimize exposure . 
Although the radioac tivity has been confined within the building 
s ince the accident , except for the planned releas e  of small 
amounts o f  krypton soon after the <l;CC ident , · there ' was ' a small but · 
finite pos s ib i l i ty during the firs t pos t - accident months o f  much 
lower leve l s  of radiation exposure to nearby residents . 
A truly remarkable j ob has been accompl ished in these pas t 
9 years on the ins ignificant and negl·igible exposure o f  the 
public  tha� occurred , as wel l  as remarkably l imited exposure o f  
workers who have been carrying out the cleanup . 
This has been achieved by j udic ious care , planning , del iberate 
s teps , and appropriate ' decision -making . GPUNC management has 
directed the allocat ion of solvab le funds for the protection o f ' 
workers and the publ ic . 
Decis ions were always in our view in the direction o f  be ing 
overly safe . Unti l  recently , the quantity o f  damaged fuel that 
has been present in the reactor ves s e l  has been sufficient to 
require precautions agains t any inadvertent criticality occur ­
rence , though the probab i l ity o f . occurrence was extremely small . 
A signi ficant milestone wil1 be achieved in early 1 9 8 9 , when more 
than 99 percent of the da�aged fuel wil l  have been . removed frorri 
the reactor and shipped to the U . S .  Department of Energy , 
National Engineering Laboratory in I daho . 

' 

The remaining small  amounts o f  fuel debris in the reactor system 
represent only a small  fract ion of the original fue l , and will 
pose no threat to criticality or radiation exposure o f  the 
workers and the pub l ic . 
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At this stage there will  no longer be a need for special precau­
tions , such as maintain borate water in the reactor vessel .  
This does not mean that the plant interior has been ful ly 
decontaminate d ,  and that no radioac tivity remains . During the 
PDMS phase , workers will  have access to most  o f  the plant without 
protective cloth ing and with l i ttle exposure to radiat ion . 
The reactor building basement , and a few p laces in the fuel 
handl ing building wil l  remain radioactive to the extent that 
workers will not be permi tted access  to these  areas . 
Now there appears to be no reason for workers to enter these  more 
contaminated areas when the PDMS phase has been reache d .  
T o  ensure the heal th and safety of the public , as well  as the 
TMI - 1  workers , TMI - 2  plant conditions during PDMS phase will  be 
monitored continuous ly to preclude the development of any unfore ­
seen circumstances . 
Once assurance is present , that there is  no pote�tial hazard for 
the public health , GPUNC management mus t  dec ide what s t i l l  mus t 
be done concerning further cleanup of a small amount o f  contami ­
nation remains . 
Should i t  continue to proceed vigorously , sending addi t ional tens 
of- mill ions o f  dol lars to improve the condition of the reactor 
bui lding basement and o ther areas beyond the endpoint level s  
rej ected i n  the licens ing documents? 
And here , Mr . Chairman , I think sort of the heart of my s tatement 
coming up in the next three sentences . 
I f  it  were the intention of GPU management to use the containment 
building or any heat produc ing faci l i ty some time in the future , 
then there would be valid  reason to continue to reduce radiation 
level s  in the remaining more r�dioactive areas . 
S ince the radioactivity is in an immob il�zed state with in the 
basement wall s  and s tructures ,  and since GPU has announced that 
no plan is under conside ration to rebui ld and res tart TMI - 2 , 
there appears to be no rational bas is to continue to subj ect 
workers to unnecessary radiation exposure beyond that currently 
needed to remove the damaged fue l . 
Therefore , the most  respons ible plan in the view of the SAB would 
be to go into PDMS . PD�S would be protective o f  the health and 
safety o f  workers , as. wel l  as the public . 
The prolonged duration o f  the time under PDMS would allow for 
addit ional natural decay of the remaining radioactivity . 
When the t ime has come to decommiss ioning the TMI - 1  plant well  
into the future , s teps c an be taken to  remove any remaunng 
radioactivity in the TMI - 2  containment and associated bui ldings . 
In the intervening years , the res idual activity wi ll  have been 
further reduced by natural decay to principal radioac tive 
products . Ces ium- 1 3 7 , s trontium- 90 will have been decaying at 
the rate of 2 - 1/2 percent per year . 
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The radioactivity rema�n�ng after approximately 30 years will  
have been reduce d  to  the present levels . I t ' s also  anticipated 
that advanced robotic systems will be available to further reduce 
potential exposure of workers expected  in the decontamination o f  
the TMI - 2  reactor plant in preparation to decommiss ioni�g the 
fac i l i ty .  
Now this represents a consensus statement of all members o f  the 
TMI safety advisory board . And you can see that s l ide . I ' ll 
s imply repeat the four main po ints which we have said to the NRC . 
Pos t - defuel ing monitored s torage has been analyzed in depth by 
the Safety Advisory Board , TMI - 2 .  The Board has agreed that PDMS 
is an accep table condition , that when achieved would pose no 
hazard to the public  health and safety . 
The l imitations p laced on the amount o f  fue l  that can remain in 
the plant ensure that no conditions exist of critical ity . 
The res idual radiation or radioactivity levels  o f  the plant that 
are potentially releasable offs ite during PDMS are l ikewise 
pel ieved by the Board to pose no threats to the pub l ic . 
Dur ing the PDMS phase , workers would have access to most o f  the 
plant without protective c lothing , and with l ittle exposure to 
radiation . 
But the reactor building , and a few p laces in auxil iary , and the 
basement buildings , will  remain radioactive to the extent that 
workers would not be able to enter these areas . 
There would be no reason to enter these  areas . 
As I said at the beginning , this is not my area of expertise . 
But at any time in the future , Mr . Chairman , or members of the 
panel ,  if you would l ike · to have individual members with such 
expertise to appear before you , or to make reference s tatement 
backing this  up , then I would be glad to help provide that . 
Thank you very mu7h .  · 

( 
CHAIRMAN MORRIS : Okay : Can I j us t  ask one ques tion? 

I do thank you for coming here tonight , and for making the 
presentation , but I see nothing in your presentation that speaks 
to the l ikel ihood of funding being _ in place . 
When you make the s tatement that there appears to be . no rational 
bas is to continue to subj ect workers to unnecessary radiation 
exposure beyond that currently needed to remove the damaged fue l , 
have you looked at the l ike l ihood o f  monies being in place 
20  years from now , versus immediately? 

DR . MARSTON : Yes , s ir .  We have one member of the panel whose  exper ­
tise is  in - management economics . And he has brought , at the last 
two meetings of the SAB , this ques t ion up . 
We ' ve had discuss ions of that ques tion with Phi l  C lark , and with 
Ed Kinter . And we ' ve rece ived the same information that you 
heard from Ed tonight . 
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CHAIRMAN MORRI S :  And you rece ived that information prior to the 
s tatement be ing prepared? 

DR . MARSTON : It was during - - actually , the s tatement- -we ll , I didn ' t 
know the statement he was going to make tonight unt il he made it . 
But he has said to the SAB that it is  the respons ib i l i ty which 
the company accepts to make the same financ ial arrangements for 
eventual decommissioning that are required in ariy o ther plants . 

CHAIRMAN MORRI S :  I j us t  am part icularly intere s ted in if  you have 
minutes of your del ibe rations that speak to the funding question 
prior to this action . This s tatement that you ' ve made , there 
appears to be no rational bas i s . 
I would be interes ted in seeing those minutes of those 
del iberations . 
This specific recommendation includes the kind o f  financial 
information we have been given tonight . I ' m  particularly 
interested in that because it ' s  pretty s trong s tatement - -

DR . MARSTON : Right . I would be glad to review the minutes of  our 
February meeting . 
I t  is  my memory that we did have discuss ions of the funding i ssue 
as this was be ing prepared . That was questioned in the Safe ty 
Advisory Board about exac t ly where the respons ib il ities lay in 
having the primary respons ibi l i ty for safe ty . 
We did bring it  up e i ther in the February mee ting , or in our 
later meeting with Mr . Kinter . And so , I wil l  find out whether 
it was in February or whether it was after March . 

CHAI�� MORRI S :  S imply , my question i s  based on whether this s tate ­
ment includes the kind o f  cons ideration of funding that has been 
outlined by Mr . Kinter ,  or whe ther it does no t .  

DR . MARSTON : The s tatement doe s  not .  

CHAIRMAN MORRIS :  I t  did not include a discuss ion to that level ?  

DR . MARSTON : Not in thi s  s tatement . But we have had- -

CHAIRMAN MORRIS : Well , prior to voting on this s tatement , the 
consensus deci s ion - -

DR . MARSTON : Right . 

CHAIRMAN MORRIS : - - were the members informed to the level of the 
funding matter today or not?  That ' s  what I particularly mean . 

\ 
DR . MARSTON : I wi l l  be glad to look at our February minute meet ings . 
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CHAIRMAN MORRIS : Because if  they were no t ,  and it seems to me the ir 
dec is ion is  based less on funding and more on o ther s afety 
evaluations , and not as much on funding . 

DR . MARSTON : And I think that the real question is  where our 
respons ib i l i ty l ies in that . 

CHAIRMAN MORRIS :  That ' s  all I � m  trying to c:ear up , s i r . 

DR . MARSTON : Right . · 

CHAIRMAN MORRI S :  I j ust want to be c lear on whether the s t.atement 
inc ludes detailed cons ideration of future funding , or whether it  
does not include that . 

DR . MARSTON : All right . 

CHAIRMAN MORRIS : I ' m  not trying to give you a difficult time . I j us t  
want t o  b e  c lear . 

.. 

DR . MARSTON : I unders tand because it  has been a key po int of discus ­
s ion . I t  has been for the Board � 

CHAIRMAN · MORRI S :  Thank you .· Are there any other ques tions of 
Dr . Mars ton? Thank you very much . 

DR . MARSTON :· Thank you . 

CHAIRMAN MORRI S :  We appreciate your presence . 
At thi s  point in the agenda we do have panel working sess ions on 
PDMS , whatever that means . Now I guess  what I ' d  l ike to do is 
get comments from the pane l . 
And maybe to begin them , I would at this time try to provide some 
comments ' that were given by Tom Gerusky , if  that i s  okay with 
you , regarding his asses sment of thi s  point . 
Now his  comments , obvious ly , · were not based - - were based on 
information that he had coming prior to this evening . So  he 
didn ' t have the benefit of anything that was presented tonight . 
But his  comments in no spec ial order - - and I ' m  not go ing to try to 
inc lude all of them , but I ' ll include as many as I can read from 
my notes that I took duririg the .discuss ion with him today . 
He feels that the panel shoul d wait until the NRC has received . 
GPU ' s proj ection on worker exposure . And we heard some of that 
this evening , but he feels we should wait  until  the NRC has 
reviewed them . 
And he ' d  l ike to see or hear comments from the NRC regarding the 
new information on worker exposure . He would l ike to see or hear 
that prior to our acting on this particular issue . 
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He s_ays that unless there is · more sub stanti al reduct ion to 
workers as far as exposure is concerned- - and he fee l s  that is the 
main issue before� us , is whether you del ay through PDMS the 
c leanup and decommiss ioning , or whether you proceed w ith it now . 
He thinks the issue rea l ly revolves around the worke r - exposure 
question . And he feels that unless it can be subs tantiated more 
c learly than it was in the PEl S - - and I think this  is fai rly a 
statement that he gave - - unless  it  can be substantiated that the re 
woul d  be greater savings to workers than have been in the PEl S , 
he doesn ' t . real ly see the .purpose in wai t ing for the cleanup . 
He was concerned about the kind of fire protection systems that 
would be in place that weren ' t spoken to in the PEl S . 
He also expressed a concern about the inventory o f  radioactive 
materials . And I bel ieve he '· s talking about further documenta-
tion on that . 
He ' wants to make sure that the criticali ty question is  not a 
problem . He was concerned also on the funding ,  that we make sure 
that the re is mechanism for funding in p lace if we do go to PDMS 
that assures that money will  be in place at the time that i t ' s 
�e&d . - �  
And he expressly concerned that the uti l i ty has not submitted its 
safety analys is report prior to the PElS be ing comp leted . And 
that is - - I guess i t ' s a pre l iminary safety analys is  report . He 
thought that it was putting the cart before the horse do ing the 
PElS and not doing the pre liminary safety analysis report firs t .  
There are j us t  some points that _ he made . He indicated to me that 
he fel t  from his perspective , whi le he can ' t vote this evening , 
if anything would come before us , he thought that we ought not to . 
proceed with a vote on this issue because he fel t  more informa -
tion needed to be made avai lable to us . 1 
And with that input that he asked me to provide , I would be happy 
at this po int to see if any o ther panel member wanted to o ffer 
comment as part of where do we go from this point as a pane l . 

[ DI SCUSSION ] 

MR .  RICE : Mr . Chairman , what is the obj ec tive of our discus s ion? I s  
it t o  prepare the NRC with a� advisory dec is ion? 

CHAIRMAN MORRIS : Wel l ,  I be l i eve that that is one of the main 
reasons . Forge tting the NRC as a commiss ion , the meeting we. have 
with them next month ' forge'tt ing that for a moment ' any document 
that ' s  been produced as part of the c leanup - - and this PElS is one 
of them - -we have normally been asked to review that document and 
give comments . 
Our comments could be that we take no action on it ; we have no 
comment . Or we could support the findings . Or we could disagree 
with the findings . 
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So what ' s  really before us at this po int is the document - -what do 
we do with the document . Certainly , we have a meeting with the 
NRC next month . 
I t  would be helpful in discuss ing with them a pos ition that we 
might have on this document if we are preferred to present them 
at that meeting . But if not , we can te l l  them what we ' ve dec ided 
to that po int . 
But I think the maj or thing before us tonight i s  do we want to at 
this po int take any pos ition on this document? Do we have any 
questions we would l ike to ask regarding the document? I s  there 
more informat ion we would l ike to have? So that at some point prior to the deadl ine s , we at least have cons idered making some 
comment on the document . 

[ DISCUS� ION ] 

MR .  SMITHGALL : I have a que s tion . The fact  that I think the workers 
have been exposed tremendous ly in thi s  in not favor of prolonging 
that , ' I  .s t i l l  am concerned about the funding , and if PDMS would 
be instituted . · 
Isn ' t it poss ible in the · l icens ing amendment that would be 
required here to put a proviso  in for a s inking fund , or funding 
for that eventual completion of what I would term cleanup . 
I s  it  pos s ible to attach a rider on that amendment to require 
that? I ' m  asking the s taff . 

MR .  MASNIK : I guess  that ques tion is  addressed to me . I really can ' t 
answer that at this t ime . I would have to check on that . That ' s  
something that would be extraordinary . 
To my recol lect ion some thing l ike that has never been done 
be fore . 

[ DI S CUSS ION ] 

MR .  STOLZ : I ' m  J ohn Stolz . I ' m  with the NRC . I ' m  the director of 
the group to which TMI - 2  review is  ass igned .  

MR .  SMITHGALL : I think you may want to use that mike . 

MR .  STOLZ : As Mike said , we . would not normally ,  involve the financ ial 
aspects of the SAR review with the review of the SAR material 
that we ' re about to rece ive . 
The ques tion of safe ty is  the issue that we ' re go ing to be 
looking at . The financ ial aspects , although it ' s  important , is  a 
separate ac tion . 
'We ' re not say ing we ' re not going to look at it . But we propose 
that we would be looking at the safety aspects of the PDMS , and 
s imply review the financial aspects . 
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MR .  SMITHGALL : When would that financ ial review occur , at the outset  
Of the SAR- -when the SAR is  submitted s imultaneous ly with that 
analy s is or 20 ?r 30 years hence? 
I guess  my problem is  everyone has s tated that there real ly isn ' t 
any problem with the PDMS . Nobody ' s really said the funding ' s  
been talked about . 
Then they said that , yes , i t  has been talking about but nobody ' s 
said any numbers . You can hear $ 2 00 , 000 in today ' s dol lars , or 
you could hear a b i l l ion dol lars if you look at 20 years from 
now . 
My c oncern is - -when do you make that analys is and how do you make 
it? 

MR .  STOLZ : We ' ll have to get the information separately and review 
that as a separate matter from the PDMS safety analys is review . 
In o ther words , what I ' m  s aying is  that I expected we would be 
issuing a safety evaluation report on the PDMS s afety analys i s  
report . 
Vle would want to separately address the is sue o f  financial 
respons ib ility as a separate matter with the l icensee . 
I don ' t have that . 

CHAIRMAN MORRIS :  Under what - -

MR .  MASNIK : And I think i t  would ,  though , under the decommis s ioning 
rul e . The decommiss ioning rule requires each l icensee  2 years 
from the issuance of a rule a plan that deals w i th 
decommiss ioning funds . 

MR .  SMITHGALL : I understand that . That ' s  a plan that - - is it  enforce ­
abl e  to the extent that you would require I read that , Mike , and 
I know where you ' re going to refer . 

MR .  MASNI K :  All  the plan says is  i t  provides a plan for the securing 
of the monies required for decommissioning . And the Commiss ion 
has presented certain gui de lines as to how much money should be 
set as ide . 
And that amount presently i s  approximately $ 100 million for this 
fac il i ty ,  although there is  an escalation clause in that set  
as i de on a yearly bas i s . 

MR .  SMITHGALL : But that is  for - -

MR .  STOLZ : But that ' s  2 years from now . 

CHAIRMAN MORRI S :  Excuse me . 

MR .  STOLZ : That matter is going to be given to us 2 years from now . 
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CHAIRMAN MORRIS : Could I speak at this po int? 
That imp l ie s  a normal decommiss ioning , as I unders tand i t . 

MR .  STOLZ : That ' s  right . 

CHAIRMAN MORRIS : And it  has not taken into cons ideration the kind of 
PDMS c ircums tances that we ' re talking about here . And so  you 
talk about $ 100 million . And then you talk about $ 200 or . . 
$ 300 mill ion . Additionally , I think what we ' re trying to. do is  
s implify from our perspe c t ive , and indicate that if  you would add 
that $ 100 m i l l ion in normal decommissioning costs in today ' s 
dollars , to the $ 200 to $ 300 m i l l ion additionally needed for the 
c leanup , you have a number that varies between $300 and $400 hun­
dred mill ion dol lars , all  o f  which we know is a guess timate in 
today ' s dol lars . 
And what I think Tom is  asking- - what I ' ve been trying to ask- - is 
at what point does that total cos t which involves what I j ust  
s tated now , $ 300 to  $400 million , when . is  there a p lan presented 
that both speaks to the funding of that , and also guarantees the 
money is go ing to be in p lace , e i ther by a s inking fund .that. 
Tom Smithgall  has indicate d ,  or. by some other f!leans ? 
How are we go ing to be assured- - j us t  let  me finish - -how are we 
go ing to be as sured e i ther as a pane l or a public  that when· that 
money is  needed it  i s  go ing to be there? 
Now we heard Mr . Kinter s ay that it  would be required to keep the 
money separate from other operat ing monies at GPU . I don ' t 
unders tand really what that means . In what fashion would i t  be 
kept? How would we be assured that the money would b e - - it ' s a 
moving target .  That ' s  today ' s do llars . It ' s  going to move as 
intere s t  rates change at its  cos t of doing bus iness  changes . 
I t  could be a b i l lion dol lars 20 years from now . How can we be 
as sured that that ' s  what the cos t is  going to be ; that there ' s  
go ing to be a b i l l ion dol lars available to do that total cleanup 
and decomm i s s ioning? 
That ' s  rea l ly what we ' re asking . And if there ' s  no answer to i t  
yet ,  s ay that , and maybe you can provide one at- -

; 
MR .  STOLZ : We don ' t have the answer to the financial s tory now . But 

I did want to s ay that notwiths tanding that , that we would s t i l l  
be proceeding separate ly with the s afety analysis o f- - safety 
evaluation o f  the safety analys is we ' re going to receive at . the 
end of July . 

CHAIRMAN MORRIS : We unders tand that . Tom is really not getting into 
that . I think he ' s  getting into the money aspect .  

MR .  MASNIK : One other thing , and that is  i t  was c lear from the nice 
discus s ion- - Mr . Kinter had said that the money for 
decommiss ioning would be availab l e . 
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Now there evidently is a problem in the defin i tion of decomm i s ­
s ioning . We seem - - the NRC seems t o  chose t o  look at the end of 
c leanup , and then a second s tage of decommiss ioning . 
And correct me if I ' m' wrong , but Mr . Kinter seems to think that 
at the end of the 2 0 - ye ar period , the fac ility will be decommis ­
sioned . And that will  include , to a varying extent , the addi ­
t ional c leanup that we are suppos ing would occur . 
And addit ionally , whatever is acquired during decommissioning . 
And if that ' s  the case , he said that the decommissioning plan , 
which we submitted  in 2 years , would address both o f  those 
i ssues . Then I think we have a c ommitment that the money will  
be- - or the plan will  be evaluated , and the monies - -wel l , the 
money will  reflect the cleanup of the fac i l i ty and 
decommiss ioning . 

MR .  SMITHGALL : My concern was not the definition of decommiss ioning , 
or c leanup , or immediate , or pos t . My concern was the c onfidence 
that the money will be there . That ' s  what I ' m  talking about . 
I mean , I ' m - - or ,  are we go ing to be , 20  years from now , trying to 
put a funding package together that takes into cons ideration rate 
payers again , state monies again . We ' re going to have to be 
going through that whole ball of wax as we did a few years ago . 

MR .  MASNIK : I think the - -

MR .  SMITHGALL : That ' s  my concern . Not necessarily the definition . 
I s  i t  going to be there? What kind of- -

MR .  MASNIK : The assurance that - -

MR .  SMITHGALL : - - conf idence do we have that it ' s  going to be there? 

MR. MASNIK : The assurance that the money will be there is required by 
the rule . But the amount , I think , is  what ' s  in que s tion . 
In other words , the rule says at least $ 100 mill ion . 

CHAIRMAN MORRIS :  How did - -

MR . MASNI K :  And there is  some · assurance that that money wil l  be there 
because there are s trict guidel ines as to how that money is  to be 
kept separate from the operating expenses of the l icensee . 

CHAIRMAN MORRIS : Where does i t  say that- - that i t  has to be kept 
separate , and how i t  would be paid into that separate account? 

MR . MASNIK : I think in the section- -

MR .  STOLZ : There are several alternatives described in the rule . 

( 18 - 2 2 )  

A .  lOS 



MR .  MASNIK : Look on page 24050 . 
( PAUSE )  

MR .  MASNIK : Under I tem B in Column 1 there · i t  says each electric 
uti l i ty - - se l f - submitted decommissioning report . And then it 
talks further on . 
I f  you look at the next paragraph in the middle - - as provided 
paragraph E ( 2 )  and ( 3 )  o f  this section,  financial insurance is 
provided by the fol l owing methods : repayment , external s inking 
fund , security metho d .  There are a number o f  different ways . 

MR .  SMITHGALL : Then when I ask you that i f  there is an abil ity to put 
a proviso in the ir l i cense amendment for a s inking fund , you said 
i t  was an extraordinary me thod . 

CHAIRMAN MORRI S : I t ' s  two different things . 

MR .  SMITHGALL : I know that . 

MR .  MASNIK : We ' re talking about the l icense . And when we talk about 
modifying the l icense , we ' re talking about modi fying the techni ­
cal specifications which deal with operation of the facility .  
I mean , how o ften you moderate - - things l ike that . And typ ically , 
i t  doesn ' t  address financ ial is sues at some later date . 
In fac t ,  that ' s  one o f  the bases  for this rule , that the 
Commiss ion was concerned that there would not be adequate finan­
c ial funds in the end for fac i l i t ies to c lean them up . 
And that ' s  why they ' re required now to set  as ide certain amounts 
o f  money . 

CHAIRMAN MORRI S : And- - go ahead . 

DR . WALD : I take it you ' re saying , then , the rule is  suffic ient 
without i t  be ing mentioned in the l icense . 

MR .  MASNIK : That ' s  my unders tanding , yes . 

CHAIRMAN MORRIS ·: Are you in agreement , or can we ge t some kind of 
assurance s  that what was s tated tonight on this record is in fact 
going to be the interpretation of the NRC that in fact cleanup , 
as we ' ve been told , and decommissioning will be cons idered as - one 
at the time the financial statement is made in . July of 1990?  
What kind o f  assurances can we get that that wi ll  be the case? 

MR .  MASNIK : I don ' t know if  I can give you an assurance of that on my 
own ;· I would have to check on that . But it would seem to me 
that that plan would be reviewed . 
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And if the l icensee chose to include in that plan those i tems 
that would require additional cleanup or decommiss ioning then 
money set as ide for that would be cons idered . 

. CHAIRMAN MORRI S :  Well , I guess  the maj or factor in my thinking is  in 
PDMS , if cleanup after PDMS is not contained in this new order of 
the Commis s ion that has to be submitted by July of 1990 then we 
have no assurance s  that money will be available . 
I f  it is  included as part of that then at leas t we have this new 
act ion that seems to indicate that money would be set  as ide in 
some form , s inking fund or whatever , to protect us if we wait 
through PDMS . And it ' s  an important factor . 

MR .  MASNIK : I agree . I think the only assurance we have r ight now i s  
Mr . Kinter ' s  assurance that that plan will address  those items 
necessary to get the p lant to the po int where it can be 
decommiss ioned . 

CHAIRMAN MORRIS : And we ' re asking the NRC to look at that ques tion,  I 
gues s ,  and give us some feedback , if pos s ible , on whe ther  you 
agree with that interpretat ion: 
And one o ther thing I ' d  l ike to get into a l i t tle bit  is what is 
decommiss ioning . And I know that Fred asked that earl ier . But 
as I unders tand it , decommis s ioning can take a lot of di fferent 
forms . 
There can be a reque s t  after - - as far as I understand it , TMI - 1  
has a 20 - year l ife left they can reque s t � - they be ing GPU can 
request  an addit ional year extens ion . So it can end up operating 
for another 30 years . 
And then they can ask for some kind of s afety storage , or s afe 
s torage requirement for additional numbers of years ; up to , I 
think , maybe even 60 years . 

MR .  MASNIK : That i s  correc t .  There are three options . 

CHAIRMAN MORRIS : So that plant could in fact be there for 90 more 
years without it having to be removed or total ly decontaminate d .  
There can be a s afe storage requirement for 60 addit ional years . 
And in fac t if  that happens , they c ould al low TMI - 2  to parallel 
to some degree that kind of action for Unit 1 .  

MR .  MASNIK : That ' s  pos s ible . And it ' s  also pos s ible under the rule 
that in the interes t of public health and s afety it could be 
extended beyond 60 years . 

CHAIRMAN MORRIS : So when you look at a decommiss ioning financ ial plan 
with that potential scenario , it ' s  very confus ing to me how it 
would be presented in July of 1990 . 
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I ' m  not trying to make things more compl icated , but i t  becomes 
very compl icated to me when you talk about i t  s ince . 
I f  we knew that decommiss ioning meant you removed the plant' 
30 years from now totally from the is land , and this is what the 
cost  is going to be for that , and therefore 'we want to make sure 
that money ' s  in place , that ' s  e asy to unders tand . 
But when you have both the moving target as to inflation and a 
moving target as to the actual phys ical removal of the s tructure , 
I don ' t know how they put· a financ ial plan toge ther that really 
is  go ing to h i t  a targe t 90  years from now . 

MR .  SMITHGALL : I t ' s called mortgaging the future . 

CHAIRMAN MORRI S :  I t ' s  my b i ggest concern ,  and that ' s  why I continue 
to pursue i t . 

MR .  SMITHGALL : In  l ight o f  that I j us t  want to make a point and then 
ask a que s tion o f  Mike again . 
I t  appears that the intent o f  the cleanup all along has been to 
ensure that c l e anup be accomp l i shed in a t imely fashion , as 
expeditious ly as poss ible , with in the bounds of public health and 
safe ty . 
I t  appears that PDMS runs counter to all the NRC ' s  s tated as far 
as not making Three Mile I s l and the long- term s torage for radio ­
active was te . 
I ' d  l ike to j us t  hear how you rationalize that with PDMS being 
environmentally acceptable . 

MR .  MASNIK : I think we have to go back a number o f  years when the 
original PElS  was issue d ,  where we talked about what the endpoint 
of the c leanup would be . 
And it  was nebulous at that t ime because we had a poor under ­
s tanding . We looked a t  four different factors , one was building 
and equipment decontamination . One was fuel removal and decon­
tamination o f  reac tor c o o l ing sys tem . One was treatment o f  
radioac t ive l iquids . And one was packaging , handling , and 
shipment o f  disposal o f  radioactive was te . 
That was sort o f  where we were heade d .  But I think superimposed 
on all of this  is our c oncern about pub l i c  health and safety . 
And I think we ' ve come a long way in satisfying those four 
requirements . We ' re certainly not at the point where we ' ve 
completed them . 

' 

But I think what has happened i s  that the l icensee has 
reevaluated going further in cleanup , based on their calculations 
o f  those  dosed workers , they fel t  that i t  is  advantageous to 
de lay any further c leanup for some unspec i fied period of t ime , 
and allow the decay o f  radioact ive material in the plant . 
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And they ' ve come forward with that reques t .  And the NRC has 
evaluated it . And at least from an environmental point of view , 
we find i t  acceptable . 

MR .  SMITHGALL : Do you feel that PDMS makes Three Mile I sland a l ong ­
term storage for radioac t ive wast e ?  

MR .  MASNIK : In a sense i t  doe s  make i t  a s torage area for some addi ­
t i onal period of t ime . And it  was someth ing that we hadn ' t 
planned on earl ier . 
But I don ' t think anyone envis ioned i t  be ing permanent long - range 
form of was te s torage fac i l ities . 

MR .  SMITHGALL : N inety years is  permanent - - not as far as I ' m  con ­
cerned , and probably children , unfor tunately . I ' ll ask a ques ­
t ion- - and if  anybody e l s e  wants to ask que s tions , certainly j us t  
j ump right in . 

CHAIRMAN .MORRI S : I s  there any o ther pane l member that wants to ask 
any ques t ions at this point? 

MR. RICE : I have a quest ion . Everything we hear as sumes that 'the 
water evaluation proce s s  has been completed , is that correc t ?  

CHAIRMAN MORRIS : Well , the water evaporation process  would not be 
part of the PDMS . So i t ' s expected that that would be comp�e ted , 
I bel ieve , prior to the PDMS . 

MR .  RI CE : No - -

CHAIRMAJ{ MORRI S :  Oh , you ' re not asking i f  i t  s tarted yet , are you? 

MR .  RI CE : No , no . The assump tion is that the water solution- - the 
solution to that probl em would be the evaporation technique , i s  
that corre c t ?  

CHAIRMAN MORRIS : The tac t ic i n  storage i s  supposed t o  b e  under the 
plan that ' s  proposed by the operator is supposed to the evapo ­
rate d .  And that is  presently be ing conte s te d .  And Mike Masnik 
went through that process earl ier on . 
I f  that is  approved in a t imely fash ion , it ' s  expec ted that the 
evaporation o f  i t  would be comple ted , I believe , by the time the 
PDMS goes in effec t .  
However , we don ' t know whether it ' s  go ing to b e  evaporated o r  not 
at this point . 

MR .  MASNIK : It  would be close . There may be an overlap of  a number 
of months . But for pract ical purposes , there are two separate 
i s sues . 
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CHAIRMAN MORRIS :  And they ' re not really cons idered ,  were they , as 
part of the EIS and the PDMS ? That was a separate i ssue from the 
PDMS? 

MR .  MASNIK:  Yes .  

CHAIRMAN MORRIS :  That ' s  what I had said . 
. 
[ DISCUS SION ]  

DR . WALD : I have comment and answer - - or comment on Tom ' s cominent 
about the long - term s torage aspect of i t . But apparently i t ' s  
the Commis s i on ' s view that in order to get to decommissioning 
that has reduced res idual radioac tivity to a level permit ting 
release of the property for unrestricted use in termination of a 
l icense , there. are alternative s , one of which i s  to permit a 
s torage period during which radioactive decay can occur prior to 
dismantlement of the fac i l i ty ,  
In o ther words , there ' s  s torage in s torage . I f . it ' s deliberate 
de lay in order to take advantage of phys ical decay of the radio ­
ac tivity , this is  one o f  the alternative ways to get to the point 
of decommiss ioning . 
And I ' m  not sure you can turn i t  around s imply and s ay this is  
also  was te s torage . 

CHAIRMAN MORRIS : Well , I think i t . would real ly depend on the leve l to 
which one would expect the radioactive s to.rage · to he lp . 
And when .you look at the PElS numbers , they are · not ,  I don ' t . 
think , terribly convinc ing . When you look at maybe what the 
op�rator i s  propos ing tonight , that may be a different s tory , 
which makes i t  again difficult for us this evening becaus e I ' m  
not hearing anything from the NRC . 
And maybe they ' re preferred to speak to this tonight . But with ­
out some comment o n  the .NRC o n  what ' s  be ing presented b y  GPU in 
the way of worker exposure , it ' s  s t i l l  hard to j udge how helpful 
that delay i.s to the worker . 

MR .  MASNI K :  I think a l l  w e  can say i s  that the new numbers certainly 
put PElS in a better light in the sense of comparing the two . 
But we have only had these  numbers for two or 3 days . And I 
would fee l a lot more comfortab le if  we had our people check 
these  numbers out and see what we can do with the ir reasonab le 
e s t imate . And that ' s  all I can say . 

CHAIRMAN MORRIS : - - Ne i l . 

DR . WALD : I th ink i t  was mentioned that the new numbers for 30 year s  
reduces the phys ical ac t ivity of the fac i l ity b y  hal f ,  I bel ieve 
someone said . Therefore - - am I correc t  .on that?  
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CHAIRMAN MORRIS :  Yes . 

MR .  STANDERFER : I made that s tatement - -which is  j us t  2 1/2 - -

DR . WALD : Yes . 

MR .  STANDERFER : - - percent . 

DR . WALD : Which means , of course , if  i ·t ends up 90 years that i t ' ll 
be that much greater a reduc t ion by s everal hal f l ive s . 
Which may be part of the technique fac il itating decommiss ioning . 

CHAIRMAN MORRI S :  We ll , that would make one wonder j us t  how we ll  
protected that plant would be for thos e  90 years , and how secure 
it would be in all of those factors . 
And I kind of hate to think what that would mean . 
I j us t  think there ' s  a lot o f  things that go into cons ideration 
other than what the leve l is  of  radioactivi ty , when you extend 
something out. 90 years . 
I think one needs to look at that .  But I gue s s  as you try to 
take notes on the issues , one that comes forward is  the money 
issue , and we talked· about that . 
The o ther one �s worker exposure and the o thers you ' ve mentioned 
here ; I personally would l ike to  see the NRC at  least  review 
that and l e t  the panel know how they feel about the numbers that 
have been presented tonight by GPU . 
And maybe there are other maj or . issue s as well . I .see  them 
personally as the two maj or po ints - - money and advantage to the 
worker in the way of worker exposure . 
And j us t  to c omplete the thought , if  we don ' t get information on 
both of those  i tems , and particularly the latter one , worker 
exposure is definitely a PElS matter . 
How do we comment on that until we get your information , and yet 
we ' re not going to meet again . And we have an Augus t 1 deadl ine? 
And I s t i l l  feel that as a panel we should be given the opportun­
i ty to have that p iece of information so that we can at least 
dec ide whether we want to comment or not . 
And unle s s  we mee t  again in Augus t i t  seems to me we need some 
kind of extension so that we can dis cuss this . 

MR .  MASNIK : I would- - firs t ,  well , I guess  I can make a commitment 
that I w i l l  get that information to you as soon as I can . 

[ DISCUS S ION }  

CHAIRMAN MORRIS :  The next ·part o f  the agenda is to allow pub l ic 
comment . And j us t  briefly , before we go into that , I would l ike 
to , i f  we c ould , have the NRC come forward and exp l ain- - and I 
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don ' t know whe ther that ' s  Mike Masnik or whoeve r - - but I would . 
l ike somebody from the NRC to explain how the PElS l icense 
amendment ahd the July 1990 submi ttal on the funding , how they 
fit -together or how they don ' t fit together . 

· 

In other words , is  the funding involved in PElS as one i tem 
reviewe d ,  or was it involved wi th the l icense amendment review? 
Because durihg the break I got the impress ion that really funding 
is involved with neither one of those  . .  And I j us t  would l ike a · 

l ittle c larificat ion on the proces s , maybe t iming of it . · And 
maybe , if  you coul d ,  at s ome po int , Mike , you can talk a l ittle 
bit about the funding and how if  fits into each one . 

[ DISCUSS ION ] 

MR .  MASNIK:  My under s t anding o f  how this  would work is  that the NRC 
would is sue the draft impact s tatement , get comments and issue a 
final impact s tatement . 
That impac t  s tatement would form part of the ba� is of the future 
l icens ing action . . 
We antic ipate a reque s t  from the l icensee to. change the TMI - 2  
operating l icense to align i t  such that PDMS is pos s ible . 
And that l icense change would change certain surve illance 
requirements and certain conditions that are within the license , 
pre s ently , that can ensure the s afety o f  the fac il ities . 
The l icense amendment reques t  would be reviewed by the s tafL 
And there would be a safety review . And this safety review would 
determine whether or not pub l i c  health and safety could be 
as sured based on these  changes .  
The impact s tatement would form a part of that review in that i t  
would look at the environmental impacts of .  the s torage period . 
The impact s tatement is wri tten in such a manner that i t  is  our 
b e s t  gue s s . And i t ' s  general ly a very large envelope , only 
because we want to be certain that we anti c ipate �11 pos s ib i l i ­
t i e s  i n  the future . 
And that ' s  why a lot  of thes e  numbers have big ranges . 
I f  the l icensee at s ome t ime in the future does  something that 
violates one of these  envelopes - -we l l , let ' s  put i t  thi s , way . 
The l icensee cannot intentional ly violate one of thes e  envelopes 
by any of the ir activi ties . 
And in fac t ,  now when there i s  act ivity on the island , l icens ing 
ac tivity , the l icensee has to review that act ivity on the bas is  
o f  the PElS up to that day . 
So  the original PElS in suppl ements one and two were taken into 
account . 
Once the s taff has come to the conc lus ion that the reques t  for 
the l i cense change is acceptable from a· safety and environmental 
po int of view , then there would be a change in the l icens e . 
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Now that l icense change - - the Commiss ion has some c ertain proce ­
dures . And during that l icens ing , or that change in the l icens e , 
there is an opportuni ty for the pub l ic to reques t  a hearing . 
I t ' s  somewhat s imilar to the water issue in that the l icensee 
came in with a request  for a l icense change . And we had a 
reques t  for a hearing . And the reque s t  was grante d .  

CHAIRMAN MORRIS :  O n  that , Mike , that is - - the l icense amendment i s  a 
determinat ion by s taff? 

MR. MASNIK : Right . 
In this case - - the water i ssue is pecul iar in that long ago i t  was 
dec ided that the Commis s i on reserve the right to actually make 
the decis ion on the disposal of the water . 
But normally , in our l icens ing act ivities , the s taff makes that 
determination . 

CHAIRMAN MORRIS :  Okay . But unless  the Commiss ioners would dec i de to 
make the determination , the s taff would make thi s  part icular 
l icense amendment determ ination . 
And so  far , on the final PElS and the determination in the 
l icense amendment you haven ' t  s tated any particular dependence on 
financing . 
I ' m  hearing you s aying i t ' s  more of a safety que s t ion? 

MR .  MASNIK : That ' s  corre c t . 

CHAIRMAN MORRI S :  The l icense amendment . And therefore , the whole 
ques t ion we ' ve got in here on funding , at least from the s taff 
s tandpo int , would not be a cons ideration dqring the l icense 
amendment . 

MR .  MASNIK:  That ' s  correct . That ' s  not something that the s taff 
typically reviews when they do a l icense amendment . 

CHAIRMAN MORRIS :  Now if  the pub l ic or this pane l would want that 
cons idered- - j us t  giving you a poss ible c ircumstanc e - -would want 
i t  cons idered ,  and reques ted. a hearing , would the guidel ines so  
s tick .that they don ' t allow one to look at the financing end of 
i t ; that i t ' s s tr i c t ly a safety cons ideration? 
And I realize thi s  is a j udgement we ' re asking you to give us . 
But I guess from the pane l"' s s tandpo int , we want to know at what 
point financ ing would be under cons ideration , and whe ther i t  
would only really be unde r cons ideration come July of 1 9 9 0  when 
the Commission deadl ine is required? 

MR. MASNIK : I would s ay that unless some thing changes that that would 
be the case . That finance would not be the cons ideration in this 
s i tuation . 
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Now I think that near term financial issue to some extent is , but 
in 30 years , that would not form the basis of the determination 
to grant the license to allow the l icensee to enter PDMS . 

[ DI S CUSS ION ] 

CHAIRMAN MORRIS : Panel members have any que s tion on what Mike has 
explained here at this point? 
If not what I ' d  l ike to do - - go ahead . 

MR .  SMITHGALL : I j us t  have a que s t ion , back to the decommiss ioning 
rule . Do you fee l  i t  was the intent of safe s tore to take into 
cons i deration TMI ?  
Maybe I ' m  not phras ing �ha t  c orrectly . Do you fee l  that TMI 
falls  under thos e  guide l ines ?  

MR .  MASNIK : I view TMI as an operating faci li ty in the s ense that it 
has an operating l icens e , and therefore falls  under the regula ­
t ions that are appl icable  to operating - -

MR .  SMITHGALL : So  it  could fall under the safe - s tore option? 

MR. MASNIK :  I would think so , yes . 

MR .  SMITHGALL : Just wanted to c larify that . 

CHAIRMAN MORRIS : Mr . Masnik , thank you , s ir ,  for taking the table . 
There were s everal reque s t s  to be put on the agenda for public 
comment . 

[ DI S CUSS ION ]  

ERIC EPSTEIN , DIRECTOR , THREE MILE I SLAND ALERT , INC . : My name is 
Eric  Eps te in . My credentials are that I am a c i tizen in America . 
I b e l i eve I have the right  to speak so  I ' m  going to do so . 
I t ' s  been quite· a parade today . I f  I had known i t  would have 
been l ike thi s  I would have cancelled my plans to go to Ickyburg 
Carnival later in the week . 
Let me begin by saying I ' m  going to focus on a few events from 
las t week . And I ' m  going to read through comments I had . And 
they bas ically deal with economics . 
And another i s sue that the PElS  put forth as a positive aspect  of 
delayed cleanup , and that i s  that there would be  technology in 
the future . 
So l e t  me without further ado j us t  read my comments . 
Tonight I intend to focus on the research and economic parameters 
of pos tponing the cleanup of TMI - 2 , referred to as the pos t ­
defue l ing monitored s torage option . 
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Thi s  discus s ion mus t  necessarily encompass several generic issues 
associated with decontamination and decommiss ioning of nuclear 
power plants . 
However , before I begin I would l ike to clarify several outs tand­
ing issues from the last meeting , and commen� on s ome recent 
developments .  
Firs t ,  I would l ike to draw the panel ' s  attention to an inc ident 
on May 13 , 198 8 , in which GPU , and I quote , "misclass ified" a 
piece of reactor core debris . 
S imilar inc idents occurred in Augus t o f  19 8 5  and December of 
1 9 8 7 . In  both incidences GPU ' s  l i cense to ship radioactive was te 
was temporarily suspended . 
Was te management is a programmat ic problem at Unit 2 .  Moreover ,  
the ·NRC note d ,  and I quote , "We are concerned that your root 
cause analysis  may not be affective in address ing human perform­
ance problems · in dis tinc tion to re lated technical problems . "  
With these events in mind , how can the pub l i c  be assured that GPU 
is competent to manage Unit 2 during PDMS with a sub s tant ially 
scaled- down s taff? 
And perhaps GPU has 
they have bombarded 
mer i t  of PDMS . 

sensed the pub l ic ' s  apprehens ion . Recently , 
local newspapers with ads portraying the 

Thi s  is  not a low- budget venture . A full - paged ad during the 
week in the Patriot News costs $ 3 , 5 53 . 9 5 .  And on Sunday that 
same ad sells  for $ 3 , 7 60 . 3 5 .  Anybody reading the local news ­
papers have been see ing these ads cons is tently throughout the 
week , and on Sundays , the last few weeks . 
I s  the public subs idizing the s l ick PR campaign? How much has 
this campaign cost  GPU? The cos t and source of the funding 
should be disclosed so that the public  can make an intel l i gent 

I dec is ion in this matte r .  
I would l ike t o  clarify sevei�l i s sues from the last mee ting 
re lating to decommiss ioning . TMIA is well  aware that the Pub l i c  
Util ity Commiss ion fac tors decommissioning into the rate base , 
but (A) there is no cri teria to de termine dollar amounts , and 
( B )  there i s  no provis ion for ear ly retirement , 
In addi tion , there is  no mechanism in place to put money aside 
for an immediate or delayed cleanup . This is a fac t . There is 
s imply no accounting mechanism around , or ever devised to take 
care of what we would call an immediate cleanup or a delayed 
cleanup . It doesn ' t  exist . 
Today , . GPU has failed to de tail funding plans for the final phase 
of the c leanup , and they ' ve fai led tonight again . 
And I ' ll address this is sue in more detail later . 
Also , I ' ll challenge Dr . Travers ' e s timates on the generic c o s t  
o f  decommis s ioning nuclear power plants . To begin with ,  Fred 
addressed i t , and I think to some extent Tom did � 
There ) is no clear defini tion for the term " decommissioning . "  
Therefore , there is  a wide variation in publ i shed e s t imate s . 
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Of course e s t imates vary depending on costs , operational l ife , 
act ivity , des ign , e t  cetera . Dr . Travers s tated i t  was approx i ­
mately $ 2 00 mill ion i n  1 9 8 8  dol lars t o  decommiss ion the nuclear 
power; p lant . 
Tonight Mike said- - at leas t 100 mill ion? What is decommissioning 
to Dr . Travers?  What is it to Dr . Masnik? What were his 
proj ections based on? 
I t ' s  interes t ing to note that the nuc lear power indus try , the 
atomic indus trial forum has estimated the cos t for decommiss ion-
ing from 30 . 1  to $ 12 9 . 3  mi llion . . 
That ' s  $ 29 . 3  mill ion over the cost  proj ected by 1 the NRC ' s mos t  
recent document . 
Analys is and Inference , Inc . estimated $ 1 7 3 . 3  to $694 . 9  mi llion 
for a large pressurized water reac tor , which is  what TMI is . 
And Duane Chapman , an economist  at Cornell Univers ity ha� 
proj ected the c o s t  to be $ 3  b i l l ion . 
As you can see , e s timating decommissioning costs  is  an inexact 
sc ience . For this reason , Dr . Travers ' es timate is  obj ection­
ab le , and po ints to the need to closely scrutinize all the NRC '· s 
and GPU ' s e s t imates and proj ects related to decontamination and 
decommissioning . 
Let me proceed with the bus iness at hand . 
Many people who work with the public utility issue that I ' ve 
spoken to expres s  concern over the economic aspects o f  a delay 
cleanup . 
Indeed , s ome of you on the panel have expressed doubt that money 
wi l l  somehow be avai lab le for decontamination activities in the 
eventual decommiss ioning o f  TMI - 2 . 
This skeptic ism is commendable and warranted , as we ' ve seen 
tonight . The real ity o f  that matter is  that the financ ing of an 
immediate or a de layed c leanup is sketchy at bes t . That ' s  a 
fac t . 
Already - - and this is important to keep in mind- - already , GPU 
customers have shouldered .a  huge economic burden . TMI - 2  was 
briefly in the rate base j us t  for months . No c leanup funds 
accumulate d ,  and that decommiss ioning account is broken . 
While  the general consensus by experts in the field is  that rate 
payer e quity should be maintaine d ,  GPU rate payers have already 
as sumed an inequitable s tatus . 
Now for your knowledge , the rate payer equity theory s t ipulates 
that a person enj oyed the benefits of e lectrical genera- - excuse 
me . 
The theory s t ipulates that t�e rate paye r ' s respons ible for 
decommiss ioning cost  s ince the person enj oyed the benetits of 
e lec trical generation . 
However , the TMI rate payer was deprived of this benefit  s ince 
Uni t  2 was shut down prematurely . 
While  rate payer e qui ty is a val id princip le , in the TMI case i t  
doesn ' t  work . The TMI rate payer has been burdened enough . 
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For example , construction cos t ,  cleanup cost  and energy replace ­
ment cost . Now I want you all  to cons ider these que s tions . 
Should the princ ipal of rate - payer equi ty hold when imprudent 
management decis ions encourage huge unknown cos ts?  , When manage ­
ment failure is respons ible for the de struc tion of a $ 700 mil lion 
inves tment , when an inve s tment was rende red unusable after 1/120  
o f  its proj ected l i fe , should the next generation of rate - payers 
be liable because GPU doe s  not \vant to engage in t imely decon­
tamination , and decomm i s s i oning act ivi t i e s ?  
With such obvious inequity , i t . i s  improbable that adequate funds 
will be forthcoming in the future . 
I f  not ,  the rate payers , then who ? GPU doesn ' t know where the 
funds wil l  come from . I talked to Gordon Tomb who ' s  in attend­
ance tonight . And he indicated in a phone conversation to me on 
June 30th that the further decontamination funding goes beyond 
the Thornburg plant . 
In fac t , Gordon said to me that fur ther cleanup funding i s - - and I 
quote - - " i s  a l ittle fuzzy . "  
I talked to Doug Bedell  and he wasn ' t  too forthcoming with info r ­
mation . H e  told TMIA o n  July 8 th that the funding , and I quote , 
" The funding que s tion should be addressed to the advisory pane l . "  
I ' d  be ve ry surprised i f  people thought that the funding quest ion 
was adequately addressed thi s  evening . 
PDMS further complicates the funding p ic ture . At the time 
delayed c leanup i s  proj ected to take place , almo s t  every. l i cense 
for a commercial nuclear power plant will  have been expire d .  
By the year 2010 almost  every l i cense i n  th is country for a 
nuclear power plant will  have been exp ired . That ' s  a fac t . 
The nuclear indus try will  be undergo ing s imul taneous decommis ­
s ioning . Therefore , funding sources util ized for the TMI c leanup 
will  e i ther be unavailable or under pres sure to bail out other 
nuclear uti l i t ies . 
TMI - 1 and Oyster Creek will also be undergo ing decontamination 
and decommiss ioning . And those proj ects . are l ikely to be under ­
funded . 
In actual ity , what we ' re deal ing with here �s gene r ic economic 
ques tions re lated to the back end of nuc lear power produc tion . ·  
These are the hidden costs of decontaminat ion and decommiss ioning 
which GPU and the NRC would like to hide fo r ano ther 20 years - - if  
I unders tand them correctly toni ght , maybe 60 years ; maybe 
90  years . 
Thi s  is  not a s i te spe c i fic problem . This is  a huge headache . 
To date , there has been no decommiss ioning of a large comme rc ial 
nuc lear power plant . That is  a fac t . 
Costs are unknown and typ ically undere s t ima ted . 
Le.t me give you an example . Batte l le , Pac ific Northwes t  
Laboratory conducted several s tudies examining decommiss ioning 
cos ts be tween 1 9 7 9  and 1982 . 
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Battelle s tudies provided the basis for uti l i ty e s t imates . But 
these studies were based on the decommiss ioning of a 22 . 5  mega­
watt  Elk River plant whi ch operated for only 4 years . 
This reactor was l/40th ·of  the TMI s ize . 
Le t me give you a quote here . "Many modern reactors can produce 
50 t imes more power , and wil l  operate at some seven t imes as long 
as Elk River . "  That ' s  from Cynthia Pollock . 
Moreover , there was no peer review . And the obj ectivity of the 
Batte lle study is called into quest ion due to the ir heavy rel i ­
ance on contracts from DOE , the NRC , and the Electrical Power 
Research Ins t i tute . 
When the s tudy was updated in 1984 , and I quote , " Costs had 
indeed risen much fas ter than inflation over the preceding 
6 years . "  
This is  nothing new to you . Everybody knows that proj ecting 
costs are an inexact sc ience . 
Jus t quickly , other reports from DOE and the Rand Corporat ion 
sugges t  that we can expect cost  overruns . For example , and I 
quote , "A January 1 984  report by DOE showed that out of the 
47  reactors surveyed ,  36 reactors cost at leas t twice as much to 
comp lete as originally proj ected , and 13 cost at leas t four times 
as much . "  
Thi s  demons trates how unrealistic economic proj ect ions at the 
front end or the back end o f  nuclear power production are when 
based on unkn.own variables . 
And we ' ll get to the issue at hand . Al though the NRC s tated that 
they have , and I quote , they "have had cons iderable experience 
wi th reactors that have not had a s ignificant acc ident before the 
end of the ir usable l ives , "  that experience is l imited to small  
reactors . 
In fact , many commerc ial reactors 
decontaminated or decommiss ioned , 
available technology . 

are not anywhere close to be ing 
pr imari ly due to a lack of 

This is  what the NRC s tated that one of the 
ing the cleanup is . This is from the PElS . 
advantages . 

advantages of de lay ­
This i s  one o f  the 

" The moni tored s torage period allows time for cont inued develop ­
ment o f  decontamination technology so that the most  effec t ive and 
effic ient techniques may be app l ied . "  , 
" Further reduct ion of occupat ional doses would be achieved 
through the use of advanced robotic technology , automatic chemi ­
cal c leaning techniques ,  and advanced waste  treatment methods . "  
The NRC ant icipates - - end of quote - - the NRC ant ic ipates an 
emerging technology . Yet , on Page 10 of this same document , the 
s taff no ted , and I quote , " The NRC has no p lans to deve lop 
technology for c leanup following PDMS . "  
" This task would be left to the licensee . No commi tment will be 
ob tained by the NRC from the l icensee to finance further deve lop ­
ment of technology . "  
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Frank Standerfer said tonight the technology of compact ion will 
be deve loped . And what he said , and I quote , Frank s ai d ,  "Not a 
guarantee but a predict ion . "  
Gentlemen and gentlewomen , these are predic tions . Al l right ? 
Where is this new technology go ing to come from? In 1 9 84 
Dr . Paul Woolam , a member of the Commiss ion of the European . 
Communities Team that s tudied  de commiss ioning capabi lities  
stated , and I quote , "Des ign of  equipment for dismantl ing , 
especially remote equipment , is  in its infancy . "  

. In this fie ld , GPU has portrayed i tself  as a pioneer , but is  now 
content to s i t  idly by and wait for new technologies to be  
developed . 
I f  not the NRC , if not GPU , and if no t internat ional agencies , 
then who ?  
Wel l , some people sugge s t , what about DOE and the Sh ipp ingport 
experience? Let ' s  look at that . 
Shipp ingport is  a 7 2  megawatt  pressurized water reac tor owned by 
the Department o f  Energy . In order to cut costs , this is the 
plan .  
The 800 ton 5 mill ion curie pres surized vessel reactor , and the 
neutron shield wi ll  be put on a barge , which wi ll sail  ' down the 
Ohio and Mis s i s s ipp i Rivers , across the Gulf of Mexico , through 
the Panama Canal , up the Wes t  Coas t ,  up the Columb ia River , to 
the Hanfqrd Reservation . 
Pretty impractical fo r reactors that are 1000 megawatts . 
The federal government is avo iding a valuable decommissioning 
experience by barging the entire reac tor as a unit .  
The radioactive debris has a guaranteed burial s i te , unl ike the 
dilemma faced by cornrne_rc ial reactors v1hich have no place to go 
after retirement , which Frank admitted today . 
Therefore , the was te will be disposed o f  under unrealistically 
lax DOE waste s i te regulations . 
Shippingport doe sn ' t do us any good .  As a footnote to this - - I  
think · you might find this interest ing- - DOE ' s funds have come 
under increas ing pressure to clean up hazardous was te s i te s  at 
defense plants . They ' re not go ing to have funds to research this 
technology . 
The total costs  range from 40 to 70 bill ion to c lean up hazardous 
was te s i tes . These are j ust  in mil itary plants . We ' re not even 
go ing to ge t to decommis s i oning . 
Therefore , increased research and development funding for decom­
missioning nuclear power p lants from this agency is unl ike ly .  
Not much in the way o f  res earch is be ing conducted by the 
uti l ities who have had to close plants prematurely . The entire 
indus try is de fe rring ins tead of deve lop ing . 
Take a few more minutes of your time . TMI is not the only plant 
that was prematurely shut down . Le t ' s look what haP,pened to the 
other plants , and I ' ll show you the nightmare that we ' re rushing 
into - - or we ' re not rushing into , as a matter of fac t .  This 
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temporary storage has b ecome a generic way of do ing nothing . 
Humboldt Bay . I t  was shut down 1 2  years ago because the cost o f  
re furb i shing i t  t o  withs tand a maj or earthquake was more than the 
original cons truc t ion and l icens ing cos t .  
Desp ite appeals from local c i tizens groups to dismantle the 
plant , i t  was put into temporary s torage with no decommiss ioning 
fund s e t  as ide . Sound famil iar? Le t ' s  look at Dresden . 1 .  
Shut down 10 years ago due to radioact ive corros ive products 
ins ide the p ip ing . Part ially decontaminated with chemicals in 
the early ' 80s , the plant is  in temporary s torage unti l  Units 2 
and 3 are ready for ret irement . 
Indian Po int 1 .  Shut down in comp l iance with the Atomic Energy 
Comm i s s ion regulat ions in 1974  because it lacked an emergency 
core cool ing sys tem , wai ting for Indian Po int 2 decommissioning . · 
at 2006 . 
Fermi 1 .  Put into temporary storage in 1975  due to an acc ident . 
Peach Bottom 1 .  Put into temporary s torage 13 years ago . I f  

' Peach Bottom doesn ' t  open- - there ' s  no money . There ' s  not enough 
money right now to decomm i s s i oning Uni t . 2  and . Unit 3 .  
Why don ' t we look at GPU? They have a plant , a l ittle known 
plant known as the Saxton Nuclear Experimental Fac i l i ty ,  .this 
util i ty that was before you thi s  evening . They ' ve got a . l ittle 
plant . 

· 

Owned and operated by GPU , thi s  7 - megawatt reactor operated from 
1962  to 1 9 7 2 . Saxton was placed in- - you guessed it - - temporary 
s torage in 1 9 7 2 , and is  scheduled to be dismantle d . in 1 9 9 7 . 
Listen to thi s  figure . Dismantl ihg costs are es timated to b� 
$12 m i l l ion , 200 percent o f  the original cap ital cos t , okay? 
S everal trends are readily apparent by examining the se reactors . 
In each case , de ferr ing was prompted by . inadequate funding . 
There · is reluctance to undertake unknown tasks . · Very l ittle is  
being done in the way o f  research and development to decomm i s s i on 
and decontaminate reac tors . 
All  the above reac tors were shut down prematurely , plac ing a 
s train on the l icensee ' s  cash flow , making research and deve lop ­
ment impractical . 
And the NRC c learly accepts temporary s torage as a means of 
getting around decontamination and decommiss ioning . 
Final page . It  i s  c lear that the cost of pos tponing the cleanup 
i s  immense and l ike ly to be unfairly distributed .  The NRC and 
GPU ' s c l a ims of future techno logies and robotics will  be deve l ­
oped appear t o  b e  wishful thinking . 
As was noted , every uti l i ty +s play ing a wai ting game , gambl ing 
that someone else  will p ioneer decontamination and 
decomm i s s ioning technologies . 
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I think we should l i s ten to what this woman s aid . Her name i s  
Cynthia Pollock , and she des cribes the problems with waiting 30 
to 100 years to decontaminate and decommiss ion a plant . 
She did an exhaus t ive s tudy for the United Nations . And I quote , 
" As sumptions mus t  be made about the evolution of technologies and 
the l ikely increase in decommiss ioning costs , inflation and real 
interest rates . "  
" Es t imates must also inc lude provisions for s tricter government 
regulations and other unfores eeable events .  The staffs mo s t  
famil iar with the plant( will have left . "  
" The company , and ' excel lent record keep ing will be required to 
inform the future ere� of the reactor ' s  intricac ies and its  
operating history . "  
" The longer dismantlement is  deferre d ,  the greater the margin o f  
error , and the higher the total cos ts are l ikely t o  be . "  
Let me remind you all , there ' s  1100 people working at Unit 2 .  
Can you imagine the chaos if  we wait 20  or 30 years and we have 
to rehire 1100 new peop l� who have never worked there before , 
okay? 
Imagine the worker exposure , and the exposure to the public  of 
people who haven ' t  had this exper ience hanging out , trying to 
figure out what to do . 
This is  what I fee l - - or I should say what TMI Alert feels the 
advisory panel should do . We fee l  you should oppose PDMS for the 
following reasons . 
Number one , i t ' s  more costly . Two , the cost is inequitable and 
wil l  be born by the next generation of fate payers . Number 
three , there ' s  an underlying assumpt ion that the technology will 
suddenly come forward desp ite a lack of research and development . 
The panel -should recommend to the NRC that the c leanup of TMI - 2 
proceed immediate ly . GPU should be liab le for cost and develop 
appropriate technologies . 
In addit ion , GPU should deve lop a funding plan based on accep t ­
ab i l i ty and real ism to be reviewed by the Public  Util ity 
Commis s ion , the consumer advocate , the Commonwealth of 
Pennsylvania , and c itizens . 
But also , I also have some thing else  I ' d  like to say . I ' d  also 
l ike to addre s s  the ques tion of worker exposure , which seems to 
be the fundamental is sue GPU is gambl ing on . 
First of al l , we have to as sume that these new figures that j us t  
came out are accurate . And I don ' t bel ieve it . 
I think what we need somehow is to ge t an independent analysis  to 
e i ther j us t i fy the NRC ' s  s tatis tics , or GPU ' s statis t ics because 
the brunt of the argument rests on the worker exposure equation . 
I ' d  also l ike to say that you can mitigate the amount of worker 
exposure by us ing more workers and expos ing them to less 
radiation . 

( 18 - 3 8 )  
/ 

A . l2 l  

7. b. S" 

7. 1 \."2.. 

7.<4.� 



And I would go out on my l imb to s ay ,  according to sources that I 
have , that are not the word of God , that the workers that are 
there would l ike to s tay there , and would l ike to complete the 
cleanup now . 
That ' s  j us t  some comments on the worker exposure issue . 
Finally , regarding the NRC ' s  responses to TMIA ' s que s tions , 
Ques tion 1 concerning the NRC ' s  experience with decommiss ioning , 
the s taff ' s answer fai l s  to alleviate our concern regarding the 
federal government ' s  lack of experience decommissioning in the 
nuclear reactor . There j us t  isn't experience decommiss ioning a 
large scale nuc lear reactor . 
Question 6 ,  we s t i l l  remain unconvinced that adequate safeguards 
are in place for the movement and location of radioact ive mate ­
rials , and to the best  of our knowledge , ques tions 7 ,  8 ,  9 ,  10 , 
12 , 14 , 1 5 , 1 7 , and 1 8  were not answered .. 

[ DISCUS SION ]  

MR .  EPSTEIN : I ' m  j ust  go ing t o  take one minute and request  an answer 
to thes e  que s t ions . And then I '  11 .s it  down and you won '. t hear 
from me for a l ittle while . 
Ne il , a que s tion for you- - Chernobyl .  Is  i t  true that that plant 
that was in the accident is in the p rocess of being 
decontaminated and decommiss ioned ·now? 

DR . WALD : No , the plant is entomb�d . 

MR .  EPSTEIN : Okay . So  i t  was entombed , . which is  an acceptable 
decommiss ioning process  to some people . 
Okay . I . think what I heard Frank say ear l ier , that it ' s  no t 
practical to decommiss ion one whi le ano ther plant is running , · 
wel l  I want to bring out the fact that there are places l ike 
Chernobyl that would be decommiss ioned while there were others 
running s imul taneous ly . 

· 

Quickly , I would l ike to � - yes . 

MR .  RICE : But no t decontaminated? 

MR .  EPSTEIN : Okay . Not decontaminated , but decommiss ioning 
activities are taking p lace . 

DR . WALD : And entombment wasn ' t an acceptable solution here . 

MR .  EPSTEIN : Wel l , I ' m  go ing to move on . I don ' t want to take time . 
I was wonder ing i f  Mr . Kinter of GPU would implement an immediate 
cleanup if it was mandated by the NRC . And I ' ll j us t  stop there 
s ince I ' m  at 20 minutes .  

[ DI S CUSSION ]  
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CHAIRMAN MORRI S :  Eric , I appreciate your comments .  I apprec iate the 
detail that you went to to pre sent it . Provides , I think , some 
good background . 

(APPLAUSE ) 

[ DISCUS SION ]  
\: 

FRANCES SKOLNICK , DIRECTOR , SUSQUEHANNA VALLEY ALLIANCE :  When I ' m 
s itting here tonight I also was reminded of the fact I ' m  really 
glad my children don ' t come to these  mee t ings because I think 
they would be totally confuse d  by our us e of the Engl ish 
language . 
I ' m  j us t  totally amaze d  that , firs t of all , with PDMS we were 
talking about the l icens�e  didn ' t spec ify a time period . Then 
the NRC comes along and s ays 20 years . 
Then somebody c omes along and says 30 , then 40 , then · 9 0 . I mean , 
as far as I ' m  concerned i t  could be a thousand- -more than a 
thousand because mos t  of the commi ttee ' s  c l i ents [ ph ]  are go ing 
to be around for thousands of years anyway . 
These are our official comments , the SVA ' s o fficial comments on 
the NRC ' s  environmental impac t s tatement . 
We unders tand that the NRC s taff mus t ac t upon any proposal 
submi t ted by the l icens ee . However ,  it is unacceptable  to us ]. l .t. 
that the NRC print the draft o f  i ts evaluat ion of this proposal 
in l ight o f  the inadequacy of the data presently available . 
Unit 2 is clearly not close to be ing prepared for PDMS . Much 
work needs to be done , inc luding the comp l e t ion of de fueling . 
Data , par t icularly that needed to determine the quantity and 
configurat ion of remaining radionucl ides has not yet been 
submitted , and will no t be available for evaluation until  
defuel ing is  completed . 
The purpose  of an EIS  i.'s to provide enough information to both 
the public  and all interes ted parties so  that  they can careful ly 
evaluate a proposal and de termine its cons equences .  
Furthermore , the informat ion is supposedly to permit pub l ic input 
into the decis ion -making proces s .  Clearly , if inadequate info r ­
mation i s  provided , the EIS  does  not mee t  its  requirement as 
defined in the Environmental Pol icy Ac t .  
There are maj or weaknesses  in the evaluation of radionucl ides and 
the ir impact during PDMS . The mos t  ser ious weakness is the lack 7. 1  . .5"' 
o f  independence and obj ectivity in evaluating this proposal . 
And tha t ' s also very c lear in the responses to SVA and TMIA ' s  
que s t ions at  the las t mee ting . . 
The NRC uses the l icensee ' s  data rather than any of its  own, In 
do ing so , rather than evaluate the l icensee ' s  proposal .with an 
open 'mind , they serve only to confirm and grant the l icensee ' s  
desire s , hardly an appropriate ac t for an agency supposedly 
regulating an indus try . 
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Us ing the licens ee ' s  data , the NRC has calculated the inventory 
of radionuc lides that will ,  remain in the reac tor and throughout 
Unit 2 .  
Thi s  inventory is  presented in Table 2 . 4 .  No references are 
provided so the pub l ic might evaluate the amount of radionucl ides 
which was removed during c leanup and defuel ing . Other references 
provided are for research undertaken by GPU Nuclear . 
This lack of information makes it  more difficult to evaluate the 
impact of aelaying c leanup . 
Concerning the discus s ion about ac tivation products , on 
Page 2 . 2 7 ,  if 90 percent of the activation products is as sumed to 
have b�en removed during de fuel ing , the research and bas i s  upon 

. which this as sump tion is made should be re ferenced . 
This is  mos t  important in light of  the NRC ' s  submiss ion that we 
find m�thads for determining the transportation of debris and 
radionuc l ides dur ing an acc ident are not available . 
Measurements of fue l and surface s  may be fraught with errors , 
both mechanical and human . And therefore , public  scrutiny of the 
radionucl ide content o f  Unit  2 dur ing PDMS is essential . 
Only ful l  disclosure o f  informat ion may make this evaluat ion pos ­
s ible . Furthermore , if  90 percent of  the act ivation product is  
assumed to have left  with the fue l , or to have been incorporated · 
into s tainless  s te e l  o f  the components and is  inacces s ible , as 
the NRC s tate s , then would not part of this 90 percent also be a 
par t  of the inventory at the end of  defuel ing , and hence be in 
addition to the 10 percent as e s timated by the NRC to remain? 
And another ques .t i on I have about manganese- 54 , if it has a hal f­
l ife of 3 1 2  days , would there not be more than 12  curies left at 
the end of 10 years as indicated in Table 2 . 3? 
The claim that l e s s  than one cur ie of krypton- 8 5  will remain 
during. PDMS needs further scrutiny . A review of environmental 
releases of krypton - 8 5  during the acc ident and subsequent cleanup 
doe s  not account for the total inventory of  kryp ton- 8 5  present at 
the on- s e t  of the acc ident , which I believe was 97 , 000 curies . 
As late as October 19 8 7 , in a le tter from the licensee to the 
NRC , the l icensee s tated that it was unable to account for as 
much as 3 3 5  curies of krypton - 8 5 . 
We want to know where it  is . 
The claim that l e s s  than one cur ie of tritium will remain during 
PDMS also needs further scrutiny . There were 8 800 curies of  
tritium present at the t ime of the acc i dent . 
The NRC claims that the acc ident - generated water contains 
1020 curies . A review of environmental releases and addit ional 
reports shows that all  of the tr it ium has not yet been accounted 
for .  
And therefore , there i s  no bas is upon which to conclude that only 
one curie remains - -w i l l  remain during PDMS . 
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This issue is  of particular importance to the disposal of the 
acc ident - generated water , and. furthermore , to the determinat ion 
of whether or not the water to be used in subsequent cleanup is 
acc ident - generated water as defined by the Lancaster C i ty 
Agreement . 
These comments addre s s  only mangane s e - 54 , kryp ton- 8 5  and tritium . 
However ,  we fee l  that further  s crutiny of the quantity and loca­
tion of all  radionuc l ides is  of vital importance . 
The need for independent evaluation of the radionucl ide inventory · 

is heightened by the facts that the l icensee has on occas ions 
miscalibrated waste , which has left the i sland , and moreover , by 
the discovery that ins trumentation used for measuring s trontium 
was miscal ibrated for some periods o f  years during cleanup . 
The pub l ic ' s  trust in the licensee ' s  abi l i ty to collect accurate 
data have suffered irrevers ible damage . When , in 1 9 84 , the 
licensee was found to have maintained a pol icy to sys temat ically 
fals ify critical safe ty data , and . des troy documents for months 
leading to the 1979  acc ident . . 
In light of this , i t  is incomprehensible that the NRC should rely 
so heavily on the licensee ' s  data . In December 1 9 8 3 , in NUREG 
0683  Supplement Number 1 ,  the NRC cons idered me thods to reduce 
worker dose at TMI Unit 2 .  
One of the me thods cons idered was that fo llowing defuel ing the 
plant would be placed in storage . The NRC indicated �ertain 
obs tacles  to this procedure , which inc luded ,  and I ' m  quo t ing ,  
"One , uncertainties about the development of robotic technology ; 
two , lack of informat ion about the feas ib i l i ty and safe ty o f  
interim s torage ; and three , lack of assurance that funds w i l l  b e  
available  for ultimate c leanup . " 
There i s  no evidence in the draft supplement that · these obs tacles 
ha�e been eliminated . I t  is there fore appropriate that the NRC 
no tify the public prior to any dec is ion on PDMS how these three 
obs tacles  have indeed been overcome to enable the NRC to conclude 
that the licensee ' s  proposal will  have not s ignificant 
environmental impact .  
The pub l ic requires assurance that no t only are e fforts be ing 
undertaken by the NRC and the l icensee to develop and help 
finance advanced technology for the c leanup , but also that 
funding is put in place for PDMS subsequent cleaning and 
decommiss ioning . 
Furthermore ; a mechanism which enables the state of Pennsylvania 
to take ownership of these funds should be made avai lable .  
The l icensee s tands to save $ 5 7  mi ll ion by a reduction _ in its 
work force during PDMS . Those are the ir figures . 
These funds should be laid as ide for the people in this area who 
stand to lose , and who mus t shoulder the burden of a decaying 
radioac t ive s ite in the ir backyard . 
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I t ' s  ironic that in evaluat ing the regulatory cons iderat ions of 
delayed cleanup in the EIS  the NRC fai l s  to mention its 'policy of 
encouraging l i censees to remove all radioactive was te from the 

· s ite when poss ible . 
Thi s  is  the pol icy to which the NRC so  fervently clung when the 
pub l i c  asked them to cons ider and accept the s torage of accident ­
generated water on the island unti l  the tritium had decayed .  
I t  is  exactly the kind of behavior which continues to erode the 
pub l ic confidence in .the regulatory abilities o f  the NRC . 
I t  is  not surpris ing to us that the NRC concludes that any of the 
al ternatives cons idered in this draft will not s ignificantly 
affec t  our environment . 
Even the lack of a firm factual bas is could never preclude the 
NRC from finding in the l icensee ' s  favor . 
Whether cleanup is  immediate or de layed , let ' s  make no bones 
about i t , the pub l i c  must  suffe r the consequences of mil lions of 
gal lons of radioac t ive water go ing into the ir drinking water 
supply , and the venting of radioact ivity into the ir air from 
Uni t  2 for a nonspecified per iod of t ime . 

· 

Only those who mus t  carry the burden of radioactive exposure with 
no provis ion of electric ity to off- s e t  the cos t have the right to 
dec ide whe ther GPU Nuclear ' s  propos al will not have a s ignificant 
environmental impact .  
The NRC - mus t provide the pub l i c  with the tools to make , such an 
evaluat ion . Thi s  draft does not provide those tools . 
In conclus ion , the NRC must  provide more informat ion as it  ' 
ari se s . They must  provide the bas i s  and research for the ir · 
assumptions . 
Only when the public  has been given this information , a suffi ­
c ient t ime to evaluate it  and provide input to the NRC , only then 
should the NRC render a dec is ion on this issue which will effect 
those of us l iving here for the res t  of our l ives . 
Furthermore , along with any dec is ion on this proposal , the NRC 
has an obl igation to us , the pub l i c , to one , es tab l i sh admini ­
strat ive procedures which w i l l  ensure that the l icensee will 
complete cleanup ; two , obtain a commitment that should cleanup be 
delayed , the licensee will not refurb ish Unit 2 ;  three , ensure 
that adequate funding is set  as ide for use by those who clean up 
TMI ; and four , ensure that both the NRC and the l icensee comm i t  
money t o  the research and deve l opment of technology t o  be used in 
cleanup . 
Thank you .  

CHAIRMAN MORRI S :  Thank you . 

(APPLAUS E )  

CHAIRMAN MORR I S : Any o ther comments from the public?  
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[ DI S CUSS ION ] 

BRIAN HUNT , C ITIZEN : My name is Brian Hunt . And I ' d  j us t  l ike to 
point out that you all have been asking a lot  of ques tions about 
economics and funding . You ' ve been get ting a lot  of doub l e - talk 
from this  s ide of the room . 
Mr . Eps tein comes up and presents you w i th some data which I 
think will be important when you j ump on his case . Maybe you 
should give ,them five minutes ,  and him- - 30 minutes , and maybe 
you ' d have more meaningful information . 

CHAIRMAN MORRIS : S i.r , for the record , I do want to respond to that . 
I didn ' t j ump on Mr . Eps tein ' s  case - - please let me finish . 
We have a s tanding requirement here that  if you want to get  on 
the agenda for additional t ime beyond f ive minutes we wil l go up 
to ten minutes . 
Somebody else  gave Eric add i tional five minutes , which was 15 . I 
was j us t  speaking to the ques tion . I t ' s a long - standing ground 
rule that he understands . 
I did not give him a hard t ime . I j us t  let him know that he had 
extended to a cer tain point . For the record , that ' s  why I made 
the comments that I did . 

MR .  HUNT :  You heard an extens ive amount o f  double - talk . And you got 
some meaningful informat ion- -

CHAIRMAN MORRI S :  I ' m  not �peaking to the information- -

MR .  HUNT : I ' ll go on at this p o int . 

CHAIRMAN MORRI S :  - - I ' m  speaking to your comment regarding my - -

MR .  HUNT :  I want to talk to the point of rate payer equity . And I 
want to clarify that that issue is important not from the per ­
spective of fairness , but from the perspec t ive of l ikelihood . 
Will  there be a willingnes s  on the part of future rate payers to 
pay for thi s ?  And i f  there ' s  not then your funding ques t ion is 
once again in doubt . 
Many of the rate payers under GPU ' s proposal here , i f  you ' re 
talking 30 year delay , are not even born yet , that will be asked 
to bear the cost  of that . 
And certainly , many , many more of them were not born at the t ime 
of the acc ident . So this is sue of equi ty comes very much to 
their: minds when they will at some p o int be posed with the 
ques tion of paying for this  decommis s i oning . 
They won ' t have experienced i t , so they will have to go back and 
read about i t . They will read about that pesky l i ttle leaky 
valve . 
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They will  read about how these  people fals i fied documents , 
obscuring the importance of that leaky valve . They wi ll  read 
about how after only three months of e lectrical generation these 
people mel ted that fuel , and they will know that that leaky valve 
and that fal s i fication o f  documents which was a criminal act led 
to the masking of the loss of the cooling accident , and that in 
fact i t  was that event that caused that fuel to overheat twice to 
the po int where i t  melted . 
And those people will say� - to GPU and to the government , those 
p eop le will  say , "You did what? "  Thos e  people will say , " You 
want us to pay how much? " Those  people  will  say , " Bullshi t . "  
Now you may take offense at my use of that word here , but that ' s  
the word they will use then . 

· 

What i f  those  people are not the fools that GPU thinks they are . 
What i f  they ' re rational people and say this is  not our bil l , 
we ' re not going to pay i t . 
What does that mean for . thi s  c laim? Or what i f  they aren ' t the 
fools  and they find out that they have no choice because in fact 
we were the fools to let  GPU get away with this now and force a 
funding plan on them for acts that they were in no way respon­
s ib l e  for , for acts that they weren ' t even on this earth when 
they were committed . 
What does  that mean to all of this discuss i on that we ' re having 
here tonight? 
GPU knows that they ' re making fools , e i ther out of us in this 
·room , or that future generation of rate payers . 
And as part of this whole mascarade they ' re going to the NRC and 
saying , " Help us with thi s  problem . And we had this l ittle 
acc ident a few years back . And we ' re in a pos i tion nobody ' s ever 
b een in b e fore . Tel l  us what we should do . " 
Well , I think you should tell them . Tell them i t ' s your prob l em , 
sucker , you pay for i t . The future generation is  not go ing to do 
i t . And you putt ing o ff this decis ion is  not go ing to make that 
money available  in the future . 
Jus t recognize that those  people aren ' t the fools that thinks 
they are . And please don ' t be the fools that GPU thinks you are . 
Thank you for your attention . 

(APPLAUSE )  

CHAIRMAN MORRIS : Who i s  next? Yes , Ma ' am .  

DORIS ROBB , CITIZEN : I ' m  Doris Robb from Lancas ter . I have a brief 
s tatement I would l ike to make and then two ques tions that I 
would l ike to address to Mr . S tanderfer . 
I did not ask for 'time on the agenda because these  que s tions and 
comments came out o f  what I heard this evening . 
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First of all ,  this is with interes t to Dr . Wald ' s remarks about 
his experience in Chernobyl .  And as he was talking I heard him 
say that Uni t  4 i s  now entombed ,  and that ' s  the way they handle 
the ir problem .  
I unders tand that 99 . 5  percent o f  the radiation has been removed 
from Unit  2 ,  and the que s t ion that I will address to 
Mr . S tanderfer is why cannot entombment be cons idere d ,  then , for 
Uni t  2 .  
Seems to me that that would solve a number o f  problems which we 
are discuss ing . The maj or concern for GPU Nuclear s eems to me 
worker exposure . 
This certainly would reduce the risk of worker exposure . I t  
would also el iminate the expense o f  future cleanup . 
The s torage o f  debris which would be removed in 20 years would 
possib ly e l iminate the risk of that one po int , or the one in 
2 b i l l ion chances of cancer which he was referring to , or the one 
in 2 7  million chances of gene tic  defects . 
These s tati s t ics really .do make me recall s tatist ic s  that I heard 
prior to the acc ident at Three Mile I sland . I can ' t recall 
specifically what i t  was , but i t  doesn ' t  make any difference at 

· this po int . 
But I know that the public  was told at that t ime that there was 
one in several mill ion chances that an accident such as TMI could 
occur to begin with . 
That was information provided for us by our eminent experts at 
that t ime . 
We ' ve talked this evening about new technology , the pos s ib i l i ty 
o f  us ing robotics and future technology . I would think that 
entombment would e l iminate the neces s i ty for having to depend on 
new technology for which we do not know that funding will be 
available or that the technology will be for thcoming , s ince we 
have not advanced all that much . 
We were told at the beginning - - I recall in the ' 50s  we were 
talking about the wonderful technology of nuclear - - and the 
problems o f  storage would be solved in the future . 
Here we are in the future and those prob lems have not been solved 
as ye t .  
S ince it  i s  unders tood by Dr . Mars ton speaking for the SAB that 
no plan is under cons ideration for restart , my que s tion remains , 
why not entomb the plant? 
My second que s t ion to Mr . Standerfer is if the tri t ium water is 
so innocuous , why c an ' t it be s tored in the reactor building 
ins tead of being evaporated? 
Thank you for your time . 
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CHAIRMAN MORRI S : Thank you . 
Mr . S tander fe r ,  do you prefer  to respond at .this time ? 
I ' m  go,ing to take your response . I ' m  not going .to take any 
addi tional comment regarding your responses . I ' m  going to go to 
the gentleman back here next . 

MR .  STANDERFER : Yes . The NRC deco�i s s iol)ing regulations do provid,e 
two ul timate fates . One i s  entombment ; the other i s  removal . 
The NRC regulations with regard to entombment would require that 
to only apply to fac i l ities  which will  decay- - the radioactivity 
will decay in roughly a hundred years . 
So  the fuel mus t  be comp le te ly removed .  I n  the Russ i an cas e , 
they entomb fuel and all . That type o f  entombment would. not be  
allowed under current NRC entombment regulations . 
And in fac t , if  TMI - 2  were to be entombed under the regulations , 
more o f  the res idual fuel would have to be removed .  
But entombment i s  a potential cas e . Then you look a t  the envi ­
ronmental s i tuation , and you may decide not to entomb a faci l i ty 
that ' s  on an i s l and in the river . 
So  while entombment might be acceptable . for a commerc ial reactor 
located in a di·fferent location , it may not be acceptable for 
this reac tor . We haven ' t  evaluated that . 
The other thing with regard to was te s torage s ites and so  forth , 
my unders tanding o f  the . NRC regulations is if  was�e has been 
removed from a fac i l i ty ,  and i s  in a condi tion which is ready for 
disposal , the regulations require that it be disposed of . 
The water is  ready for . disposal , And · the regulations would 
require us to dispose  of i t . 
The was te that ' s  in the fac i l i ty now has not been removed nor 
packaged , nor ready for dispos al . So i t ' s  not the s torage of 
was te under the regulation, 

MS . ROBB : May I j us t  ask one further .ques tion? 

CHAIRMAN MORRIS : No , Ma ' am .  I ' m  going to let the gentlemen back 
here - - I  indicated that he would provide the response but there ' d  
be no fo l low - up ques tions . 

TOM BAILEY , CITI ZEN : Good evening . My name is Tom Bailey from 
Harrisburg . 
I do no t have the knowledge that a lot o f  people who have spoken 
before me about nuclear events have . I .  j us t  have some 
reflections . 
Firs t would be t imes that I come to the C i tizen ' s Adv'isory Pane l . 
The only persons other than uti l i ty persons or NRC persons that 
speak- - c i t izens that speak- - always speak agains t. what the 
uti l ity ' s  asking for .  
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When is the las t time you heard any c itizen advocate - - speak for 
the util ity? I ' ve never seen it . I ask you to think about it . 
Second , in _my unders tanding of what had happened this evening , 
the util ity said we are at a point now in taking care of the 
plant that we are cons idering worker contamination . 
We feel it  might be too dangerous to continue . And , the refore , 
we l ike to pos tpone it and c lean it  up later pos s ib ly .  
The firs t ques t ion is , they ' ve already done from the diagram , you 
saw where Figure 4 was . Figure 4 is approximately , what , 7 5 , 
80 percent of the way down? 
Why is worker contaminat ion cons idered now , 
already been nine , 10 years down the road? 
now? Because i t ' s  a fal se issue . 

after the j ob has 
Why is it important 

We ' re deal ing with a bus ine ss .  And when you ' re dealing wi th 
bus iness , you ' re deal ing with money . And that ' s  what the issue 
i s - - is money . 
I f  we were a corporate board here , and if  these gentlemen and 
women were s tanding as a corporation to look out for the inter ­
ests of the c i t izens o f  this  area , you would have a proposal 
before you . 
You have a contractor that ' s  done work for you . And think about 
it in a bus iness  sense , because they ' re a bus iness . 
They hav·e two uni ts here , one , screwed up . They had to clean it  
up . The other one ' s still go ing . · Now the proposal is , let us 
postpo�e cleaning up that second one until  the firs t one ' s  done , 
too . 
We l l , I ' m  not very smart but I know that one bird in the hand is  
worth two in the bush . And i-f they want to keep the o ther one 
operating they should be forced to clean up the one they have now 
because when they ' re done

.
with that Uni t 1 ,  they ' re going to be 

gone . They ' re go ing to be out of here . 
I mean , talk bus ine s s - - talk bus iness  sense . They aren ' t  going to 
be here when they have no more money to make here . 
But who i s  going to be here ? Look around the room , People that 
l ive here . Fred Rice , this  man Mr . Smithgal l .  Smithgall raises 
the quest ion , who ' s  going to pay for i t . I guess  I don ' t under ­
s tand , NRC , GPU - -who ' s  go ing t o  pay for it? 
I t ' ll  be taken care of ; it ' s  going to be in- - it ' s  in the NRC 
regulations . Yes , Mr . Mike is very interes ted now . 
I don ' t trus t the government to enforce the payment o f  a bus iness  
debt . I t ' s a bus iness  debt that directly affects all the citi ­
zens of thi s  area . 
And i t ' s going to be  there unless  they ' re forced to c lean i t  up 
now . I ' m  going to ask the members of the advisory panel that 
have not spoken to speak so that we can hear what you - - e specially 
the three members to the right - -what you have to say .  We ' d  l ike 
to hear : 
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My last two comments would be , if this was a bus iness  proposal 
submitted to this as a corporate board , I have no ques tion that 
it would be denied .  
I t  doesn ' t make good bus ine s s  sens e . The people o f  this area 
have put up with this for a long t ime . I t  may not have been the 
smartest thing to do , but ' now we can ' t let i t  continue to where 
we ' re put to a detriment foreve r .  
Twenty years down the road- - look a t  the people that propose these 
things . Where are these people go ing to be in 20 years ? The 
ques t ion is are they go ing to be? � 

We are going to be here - - my generation . Yes , that ' s  one reason 
I ' m  speaking up cause I ' m  go ing to. be here and I ' m  go ing to have 
to pay . 
I don ' t want to have to pay for i t . They made the mess . Let 
them clean i t  up in the ir l i fe t ime . 
Thank you . 

CHAIRMAN MORRIS : Thank you . 

(APPlAUSE )  

CHAIRMAN MORRI S :  Panel members . A t  this point is  there any addi ­
tional comment that anybody on the pane l would l ike to offer at 
thi s  time? 

MS . MARSHALL : Perhaps I could j us t  say that the comments of the las t 
speaker do have some legitimate sense to i t . 
I don ' t think that any thinking person really wants to put off to 
the next  generation what should be taken care of by the people 
today . 
And the mention of a s inking fund was supposed to provide for 
building up a fund which will  be devoted to the bench for 
cleaning . 
Now whe ther i t  should be now , or whe ther i t  should be 90 years 
from now , I think is highly questionable . 

CHAIRMAN MORRIS : Any other panel member l ike to make an observation 
_or a comment? 

(NO RESPONSE )  

[ DISCUSS ION ] 

MR .  SMITHGALL : How do you respond to  SVA ' s comments in referen.ce to 
the configuration on the bottom of the reactor vesse l , and also 
the inventory o f  radioact ive nuc lide s  in relationship to deciding 
on PDMS now - - as is sues that would go along with the other two 
that you j us t  mentioned? 

J 
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MR .  MASNIK: I don ' t unders tand the que s tion . 

MR .  SMITHGALL : In o ther words , do you fee l you ha-ye enough informa ­
tion in reference to the inventory que s t ion brought up by SVA in 
configuration as i t  relates to PDMS ? 

MR .  MASNIK : Wel l ,  I think they ' ve raised the point . And to some 
extent i t ' s  a val i d  point . 

MR .  SMITHGALL : Do you fee l  it ' s  one that would be worthwhile extend­
ing the comment period to allow that comment to continue , or 
final EIS pos i tion? 

MR. MASNIK : But I think we ' re �iss ing the po int of what the procedure 
is here . That i s  that the federal · agency puts out a draft docu­
me�� . And people comment on that document . And those c�mments 
are then taken by the agency . And those comments are factored 
into the final document . 
Somewhere along the l ine here we ' re getting in the direction of 
some intermediate period of ques t ion and answer . And I ' m no t so 
certain that that ' s - -

MR . SMITHGALL : Maybe you missed something . 

MR . MASNIK : Wel l - - and I think they pointed someth ing out . And we 
have to look at now our document and see if  some thing was missed , 
and if i t  was missed that we have the obligat ion to incorporate 
it in the final . 
And I think that ' s  the direction I want to go . Now these other 
two i s sues that were raised- � the p�nel in the last impac t s tate ­
ment , we incorporated your comments based on what was contained 
·in the transcrip t . 
And I suspec t that we would do the s ame thing in this case . And 
i f  we have another meeting between now and Oc tober , those 
comments would be incorporated in the final . 

MR . SMITHGALL : How about the comments of other people , other 
than the panel ?  

MR . MASNIK : I f  they ' re raised at the advisory panel meeting , I think 
we can include those . 

MR . SMITHGALL : \  Is  it  delay that you ' re speaking o f  based on travel 
schedules and convenience ,  or based on o ther things ? 

MR . MASNIK : I think it ' s  based primarily on the fact that we ' ve had 
one notice . We had a second notice , a second - - and extens ion . 
And I want to ge t on with the proces s  of issuing a final on this 
part icular document , or this particular is sue . 
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) 
And I ' m  willing to cons i der thes e  other two i ssues because the 
pane l rai ses them . And qui te frankly , I think they ' re important . 
And I think that we can do that . A�d the final document would 
reflect i t . And I think we can even go so  far as to say that the 
panel will meet with the Commiss ion before the final ' is issued . 

MR .  SMITHGALL : I ' m  j us t  concerned here tha t  there - - and I unders tand 
the extens ion already granted and s o  forth . I ' m  wanting to keep 
moving forward with i t . 
But we ' re now talking about an extension on an i ssue that we ' re 
deal ing with ,. potentially a s torage i s sue of 60 years , not on an 
i ssue as the previous E I S s  that may have been concerning is sues 
that take place with in ,  s ay ,  the next 5 - to 10 - year period . 

MR .  MASNI K :  I ' m  not so  sure that the final will reflect is sues of 60 
or 90  years . And the reason is  that is  a decommiss ioning issue . 
Okay? And that decommiss ioning issue - -

MR .  SMITHGALL : Twenty years . 

MR .  MASNIK : - - i s  based on the decommissioning rule which is  some thing 
that has already been argued before the Commiss ion . 
That ' s  an issue that thi s  pane l - -we l l , that ' s  an issue that has 
already been dec i ded . And there is a final rule out on that . 

DR . WALD : But the problem i s  the relat ionship between the subsequent 
decontamination and the t ime of decommiss ioning . 

MR .  MASNIK : I under s tand that . And that i s  an issue that there ' s  a 
prob lem in the finding between the licensee and the NRC . But I 
think the panel has identified that problem . 
And I think that ' s  one we can deal with . 

/ 

( DI SCUS S ION ] 

MR . RICE : I don ' t want to belabor the point but if immediate cleanup 
is  s tarted does that put Uni t  1 out of commiss ion , because of the 
tie  in? 

MR . STANDERFER : We l l , if s ome opt i on like that was opted for-, we 
would have to des ign i t . It hasn ' t been des igned . I don ' t know 
what would be involved in the effort . 
We ' re taking t;he plant to the stage that the equipment and 
sys tems and so forth that we have on hand will  prac t ically do . 
And we have to s tart over with a new s tudy and des ign .  And i t  
would take some time to  do that . And I don ' t know whether it 
would have an impac t on Uni t  1 or not .  

[ DI S CUS S ION ] 
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No . 2 6  

Comments Received at the S eptember 7 .  1 9 8 8 . 
TMI - 2  Advisory Panel Meeting 

[ DIS CUSS I ON ]  

CHAIRMAN MORRIS :  There was also another letter. provided by 
Dr . Mars ton regarding my reque s t  at the mee ting for minutes of 
the TMI - 2  Safety Advisory Board , spec ifically regarding any di s ­
cuss ion that took place a t  the board regarding p roviding funds 
for TMI - 2  decommis s ioning . 
He did acknowledge in his  letter that there was no such reference 
in those minutes . He said providing the funds for TMI - 2  decom ­
miss ioning was not cons idered to be a safety matter and , there ­
fore , only brief recognition was given to the funding require ­
ments in the board ' s discuss ion of the PDMS . As a result , there 
was no mention of them in the minutes of the meeting . 
And then , the third letter that I received ,  I ' d  l ike to mention,  
is from Ed Kintner , Executive Vice Pres ident o f  GPU . There was a 
discuss ion at the last mee ting regarding . funding for the PDMS , 
and I ' d  j ust  l ike to read one sentence out o f  this , and I believe 
that this letter , if  i t ' s  not part o f  today ' s minutes , was 
included in the las t - - in the minute!:; of the las t mee ting . 
But the s entence I ' d  l ike to read goes as fol lows : "GPU Nuc lear 
understands that the rule applies to TMI - 2  and would cover all 
act ivities involved in the decommi s s ioning of the plant s tarting 
from post - de fuel ing monitor , storage , conditions " ,  and that ' s  the 
rul ing involving the general requirements for decommiss ioning of 
nuclear fac i l i t ies that was pub l i shed by the NRC , which requires 
licensees to submit by July 1990 a report containing plans for 
decommiss ioning all l icensed reactor plants . 

[ DISCUSS ION ] 

MR .  MASNIK : The final i tem is  PDMS - SAR . 
On August 16th ,  1 9 8 8 , the l icensee  submitted a safety analys is  
for PDMS , and Frank spoke about that earl ier this evening . 
The submi t tal· inc luded a sys tem-by- sys tem analys is of the plant 
in the PDMS condit ion . I t  included a revised possess ion- only 
l icense and a new set  of PDMS technical spec ifications . 
Also included was the man- rem estimate for occupational exposure , 
which wil l  be the subj ect  o f  further dis cuss ion in a few minutes . 
The PDMS - SAR submittal forms the bas i s  of the l icensee ' s  safety 
review . In order for the l icensee  to enter PDMS , there has to be 
a change in the l icense . This l icense change involves a safety 
review and an environmental review . 
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The PElS Supplement 3 will  form the bas i s  of the s taff ' s environ­
mental analys is while a review of the l icensee ' s  recent submittal 
wil l  form the bas is of the safe ty review . 
We expect to be working on this review the rest of the year and 
probably into next spring . The l icensee ' s  amendment wil l  be. 
handled j us t  l ike any other license amendment , allowing for a 
hearing if  genuine issues in the eyes o f  the ASLB are raised . 

[ DI S CUSSION ] · 

CHAIRMAN MORRIS : Any ques tions on the firs t part o f  the NRC s taff 
report? If not ,  we can move right on to the , I guess , Number 4 ,  
which is  Results o f  NCR Review o f  Licensee ' s  Occupational 
Exposure Estimates for PDMS . 

[ DIS CUSS ION ] 

MR .  MASNIK : Recall at the July mee ting , the l icensee provided .the 
comments on the PElS Supplement 3 ,  which included the l icensee ' s  
estimate o f  occupational exposure for both immediate and delayed 
cleanup . 
The NRC s taff rece ived these comments j us t  several days before 
and did not have the t ime nor the backup information to perform a 
review o f  the l icensee ' s  submit tal . 
The l icensee provided ,the detailed technical documentation of 
the ir ana1ys is on Augus t 1 2 th ,  1 9 8 8 , and our contrac tor at PNL 
has been working day and night to complete our review by 
tonight ' s  meeting . 
You met our contractor during the las t two mee tings , 

\ 

Ms . Becky Harty of Pacific Northwes t  Labs . She was unable to 
attend the meeting tonight . So , I volunteered to present the 
results o f  her review of the l icensee ·  submittal and a re - analysis 
of occupational exposure . 
She has prepared a handout ·for the panel which I believe you 
already have . 
As a matter of background , there are thes e  components to an 
analy s i s  such as was submitted by the l icensee : task- by- task 
descrip t ion of what needs to be done , the exposure rate e s t imates 
based on the general radiation levels  in the area that the task 
is to be performe d ,  and the j ob - hours or manpower and time needed 
to perform the task . 
The methodology superficially is  quite s imple . You identify what 
you need to .do , you determine the general radiation level in the 
area that you plan to do the work , and 'you mul t iply i t  by the 
j ob -hours required to comp l e te the task . 
In actua l i ty , i t  is  not an easy task s ince much o f  the data used 
in thes e  calculations are e s t imates . 
What the NCR s taff did was firs t understand the l icensee ' s  
methodology , and this involved numerous discuss ions with the 
l icensee s taff and some addit ional documentation . 
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Next , we looked at what the licensee submitted and determined if 
their estimates were reasonable . 
This entailed an examinat ion of the ir l i s ts of tasks , their esti ­
mates of general area radiat ion levels , and the ir manpower 
requirements . 
Finally , the NCR s taff took the new information provided by the 
l icensee in their submi ttals and re - es t imated the occupational 
exposure for both immediate cleanup and delayed cleanup . 
One asks how was the l icensee ' s  recent submittal di fferent from 
the analys is we performed when we wrote Draft Supplement 3 to the 
PEIS . First , we should explain that the dose estimates in the 
Draft Supplement 3 were developed us ing Final Supplement Number 1 
to  the PEI S , which dealt specifically with occupational exposure . 
Tasks were added that had not been previously cons idered and 
tasks were deleted that had already been performe d ,  and j ob -hours 
were adj us ted for tasks that were partially completed . 
The l icensee , on the o ther hand , used a recent report which 
formed the b as i s  for the task descript ions and the task 
j ob -hours . 
As we mentioned earlier , the three components to an e s t imate are 
the l i s t  of tasks , the exposure rate e s t imates , and the j ob - hour 
estimates . Let ' s  examine each of these components . 
The task-by - task l i s t ing of the two e s t imates differ princ ipally 
due to the addition of tasks that the NRC had not cons idered 
previous ly and , in some cases , tasks were cons idered by the 
l icensee whi ch the Draft Supplement 3 had assumed had been 
l argely completed . 
The second c omponent , exposure rate e s t imates , were essentially 
s imilar in both the Draft Supplement 3 analysis and the l icensee  
submittal . 
The third component , j ob -hour e s t imates , differed s ignificantly . 
The j ob -hour e s t imates for task by the NRC were cons iderably 
lower than those e s t imated by the l icens ee in the ir recent 
submittal . 

' This difference i s  due in part to the as sumption by the NRC that 
decontaminat ion methods would be employed to complete the cleanup 
in the mos t  expeditious manner , by us ing large ly des tructive 

· 

methods . 
In some cases , we fel t  that the l icens ee ' s  j ob -hour e s t imates 
were too high .  However , we fel t  that they were not unreasonable , 
and we also fel t  that the l icensee is in the best pos ition to 
e s t imate how much time a task would take . .  
Furthermore , we recognize that the ini t ial estimates for the 
completion o f  the cleanup after the ac t ion was given in months , 
and we are now rap idly approaching 10 years . 
The methodology used by the NRC and the l icensee was found to be 
e ssent ially the same . So , what can we conclude ? 
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Wel l , after reviewing the l icensee ' s  submittal , we found that 
the re is some disagreement in some of the e s timates o f  the amount 
of  t ime it would take to complete a task . However , we find the 
l icensee ' s  submit tal reasonable . 
We also computed our own re - es t imate of the antic ipated occupa­
tional exposure for immediate and delayed cleanup using the 
l icensee ' s  new data and our own methodology , tempering some of  
the j ob - hour estimate s . 
We have summarized our f indings in the hand,out , and we have a · 
s l i de here that I ' ll get Lee to put up that c ompares occupational 
dos e  s avings . 
What we have here i s , on the left -hand s ide , the various docu­. ' 

ments in which occupational dose i s  reported 
we have e i ther immediate cleanup or what the 
phas e - 3  cleanup , and delayed cleanup or what 
post - PDMS . 

and , across  the top , 
l icensee calls pos t ­
the l icensee calls 

The third is  the difference between the firs t and the s econd 
column . As you can see under Draft Supplement 3 ,  we talked about 
an occupational dos e  savings , the mos t r ight -hand column , of only 
2 5 0  to 1600 person - rem . Appendix . l -A of the SAR , 30 years in 
PDMS i.'s the l icensee ' s  e s t imate , based on a 3 0 - year period o f  
PDMS . 
The third l ine , Appendix 1 - A  o f  the SAR , 20  years in PDMS is  mos t  
c omparab le t o  the NRC ' s  e s t imate o f  2 0  years between the end o f  
c leanup and the end o f  PDMS and post or delayed c leanup . 
The third l ine is  our revised occupat ional dos e  estimates based 
on the re - analys is us ing l icensee  data . 
As you can see , our e s t imates o f  person- rem for immediate cleanup 
and delayed c leanup are lower than the l icensee ' s .  However ,  the 
actual occupational dose s avings , which is really the mos t  impor­
tant column , the righ t -hancl column , is  approximately the s ame : 
S o , a lthough we e s t imated lower dos es , the savings are about the 
s ame . 

MR .  ROBINSON : Mike , did you s ay 20 years? 

MR .  MASNIK : Yes . We assumed 20 years . Obviously , if  you go to 
30  years , you get a greater savings because o f  decay . 
I ' d  l ike Lee to come back and talk a few minutes about taking 
thi s  one s tep further ,  and that is what this means from the 
s tandpoint of cancer f�tal ities . 

MR .  SMITHGALL : Mike , maybe we could leave that chart up there ? · We 
might  be abl e  to refer to i t . Maybe not necessarily blacken the 
room , but o ther people might want to refer to that for the 
discus s ion . 

MR .  GERUSKY : Mike , to put this in perspective , what total occupa­
tiona� dos e  in person- rem to present t ime mean? 
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MR .  MASNIK : I ' in  not exactly sure . I think someone from the l i cens ee 
probably could answer that . 

VOICE : 6000 . 

MR .  MASNIK:  6000 . 

VOICE : 6000 . 

DR . WALD : That is  up to now? 

MR .  THONUS : That is  correct . I t ' s  up to the present . 
I f  you look at the bottom l ine , the 3 numbers , 3 ranges of 
numbers that we have , the irrunediate cleanup of 4 , 300 to 10 , 900 
man- rem , the number o f  expected fatal ities would range from 0 . 6  
to 1 . 5 .  The delayed cleanup , which , on the s l ide ,  has a range of 
1 , 750  to 4 , 600 person- rem , would result in , again , a stat istical 
estimate of 0 . 2  to 0 . 6  fatal ities . 
And the dose s avings in person- rem o f  2 , 600 to 6 , 300 would be a 
s avings of 0 . 3  to 0 . 8  fatal ities . Again , ·these are stochastic . 
In  real ity ,  we don ' t have tenths of a person , but it gives you a 
perspective of what you ' re looking at . 

MR .  ��SNIK : I think all of th is will  be set forth in greater detail 
in the final vers ion of Supplement 3 ,  but that es sentially 
concludes our pre sentation , and if you have any questions , we ' d  
be happy to try to answer them . 

CHAIRMAN MORRIS :  Anybody at this po int have any questions ? 

DR . ·WALD : I f  I unders tand right , then the NRC fee l s  -there ' s  a greater 
s avings percentage -wise than the l icensee has indicated because 
you start with a smaller total and your savings is equal to that 
of the l icensee . 
So , you are saying percentage -wise that there ' s  a greater s avings 
than the l icensee has pos tulated . 

MR . MASNI K :  That ' s  correct . 

CHAI�N MORRIS :  Any other que s t ions ? 

MR . SMITHGALL : I ' m  not an expert in this , but I need to j us t  have 
some thing c lear in my mind on the j ob - hour es timates which you 
said is an area of those three fac tors that in this report that 
showed the gre atest differences . 
And I want to know how you - - we l l , what the methodo logy was to 
temper those j ob e s timate s , j ob-hour e s t imates , that you used 
versus what the l icensee used in line with your comment and your 
s tatement that you were ini tially looking at a forty- e ight month 
or 4 -year c leanup and now we ' re c los ing in on 10 years . 
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How do you reconc ile those things ? I mean , we have been told 
that the se things are going to  take so  long and they always take 
that long . 

MR .  MASNIK : That ' s  correct . I mean , we bas ically have to d�fer to a 
great extent to the l icensee on these estimates because they are 
truly the experts on i t . 
There are - - there were some numbers that were reported that our 
contractor fe lt  that were certainly extreme estimate s , and 
e s s ent ially what she did was , based on her background and the 
experts that she emp loyed at PNL , reduced some of those numbers . 
She looked at the l i censee ' s  j us t i fication for those man-hours 
and felt  that , in some cases , the j us t i fication was not there . 
All  I can s ay i s  that it  was e ssentially our bes t estimate of 
hours . I t  was broken down by task and each task was looked at in 
detai l . 

MR .  SMITHGALL : When you ' re looking at thi s , us ing that analys is or 
that theory , when you look at the experience that you gain in 
this cleanup , it seems that NRC should have a track record that 
the licensee has shown in the ir  e s t imate s , and can you rely on 
them to be even c lose , such that even tempering them a factor 

. higher - - 1 gue s s  what I ' m  getting at is  whe ther or not you feel 
you ' ve factored them appropriate ly , feel confident in that , 
because that could skew your numbers , I would suspect . 

MR .  MASNIK : I think you ' re correct in s aying that i t  could affec t  the 
numbers dramat ically , but I think i t ' s  our best  estimate and I 
think we fee l  comfortable with them . 

MR .  MILLER : Mike , I think i t  was the E I S , there was an estimate of 
dose in terms of natural background radiation over the next 20 or 
30 years . If I recal l , i t  was the p opulation in the surrounding 
are a .  
Has there been done an e s t imation o f  the natural radiation burden 
of this same c leanup population that we can see around the next 
20 years , wai t ing to c lean i t  up ? 

MR .  MASNIK :  In other words , the workers themse lves ?  

MR .  MILLER : The workers . The workers , not the pub l i c . 

MR .  MASNI K :  N o t  t o  my knowledge . 

MR .  GERUSKY : I ' m  not pos itive o f  thi s , but in looking at that j us t  
very quickly , i t  appeared that the utility also used some dose 
reduction factors based upon new processes and robotics as part 
of the ir total dose reduct ion package . Is that correct , and if  
it  is , did  you also  take that into cons ideration in  your review , 
or i s  i t  j us t  the s ame work performed at a later date ? 

( 2 6 - 6 )  

A . l40 



MR .  MASNIK : I ' m  sorry , Tom , but I can ' t answer that . I don ' t know 
for certain . 

MR .  GERUSKY : I ' m  not certain that that ' s  correc t  in the review . I 
think it  was in there , but I ' m  not sure . 

MR .  MASNIK : My understanding was that there was s avings from that . 

MR .  G ERUSKY : Not tremendous s avings , but it  was taken into 
cons ideration . 

CHAIRMAN MORRIS :  Mike , I ' m  paging through the PEIS and I can ' t find 
the chart that showed your numbers for cancer fatal i ties within 
the PEIS . 

MR .  MASNIK : ·  Look on page vii . 
maybe four - five pages in . 

Right at the very beginning . I t ' s 
Three pages in from the front . 

CHAIRMAN MORRIS :  Okay . I have i t . 
Could you tell us how these revised numbers vary from what was in 
this . report , and could you give us that in the form of cancer 
fatal ities at all , if poss ible? 

MR. THONUS : I gues s  the audience can ' t see what you have in your book 
that I have in front o f  me·, but what we had published in Draft 
Supplement 3 was a range of e s t imates of 0 . 04 to 0 . 4  fatalities 
based on an immediate cleanup over a 4 - year period which would 
result in 300 to 3 100 person - rem . 
Our revised e s timates are up there on the slide , and that came 
out to be 0 . 6  to 1 . 5  for the immediate cleanup in fatal it ies , and 
for the delayed cleanup , it came out to be 0 . 2  to 0 . 6 .  

CHAIRMAN MORRI S :  S o , you s ignificantly changed your numbers s ince the 
PEl S . I s  that what you ' re saying? 

MR . THONUS : Yes . 

CHAIRMAN MORRI S :  Taking the lower end and increased i t  by a factor of 
ten , I think , or nine o r  some thing like that and you ' re go ing to 
j us t  about double i t . 

MR . THONUS : Yes . The lower end i s  ac tually a l ittle  more than a 
fac tor o f  ten : 4300 versus 300 . 

CHAIRMAN MORRI S :· Okay . 

MR .  THONUS : And the - -
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CHAIRMAN MORRIS :  I ' m  looking at your difference and I shouldn ' t be 
doing that . I should be looking at the 4300 . So , you ' ve gone 
almo s t  fourteenfol d  in the lower end and over threefold in the 
upper end . 

MR .  THONUS : That ' s  correct . 

CHAIRMAN MORRIS :  Okay . Does anybody else  have any questions at this 
point on what ' s  been presented? 

( NO RESPONSE ]  

CHAIRMAN MORRIS : I f  not ,  I ' d  l ike to move along to the next item on 
the agenda , which i s  a presentation by GPU on the Funding Plan . 

MR .  STANDERFER : Frank S tanderfer , Director o f  the TMI Cleanup . 
Chairman Morris ,  my intention at thi s  point was to introduce 
Ed Kintner ' s  letter  into the record , and read the same passage 
which you read at the beginning of the meeting . We bel ieve that 
satisfies the commi tment that the company has made to provide 
funding plans in accordance with the NRC regulations for future 
work in the plant , and it would include all work from the PDMS 
condition through the end of decommiss ioning . 

-

And I s imply wanted to make the point you made earl ier . 

CHAIRMAN MORRIS : Okay . Does anybody on the panel have any ques t ions 
on the letter that we now have received and the one that I read 
an excerpt from earl ier in the meeting? 

DR . WALD : I may have missed 1t , but does the NRC representative 
confirm the app l icab i l i ty of the rule at TMI - 2 ?  

· 

MR .  MASNIK : Yes , it  does . I t  is  appl icable , and I think we ' re con­
s truing the letter as a commitment to inc lude in the NRC - required 
funding plan financial planning for all activities invo lving the 
decommis s 1oning of the plant , s tarting with PDMS . 
The rule , as i t ' s  wri tten , doesn ' t  require that it  be broken down 
by activity , but that it  j us t  make a commi tment to raise the 
money that ' s  required by the rule . 
We ' re cons truing thi s  letter as a comm i tment to go further than 
that and include all  activities necessary for the cleanup , for 
decommis s ioning . 
S ince we mus t submit plans for TMI - 1  and Oys ter Creek at the same 
time , I believe , as we have said in earlier s tatements , · we would 
be looking at the decommis s ioning of the two reactor s i tes as one 
ac tivity , inc luding all of the work requirements . 

CHAIRMAN MORRIS :  On the severe report . 
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MR . SMITHGALL : Let me ask a hypothet ical in reference to your inter­
pretat ion of the new dec ommiss ioning rules . 
What i f  30 , 60 , 90 years from now , the decommis s i oning costs  put 
the licensee in a s ituat ion where they cannot ensure the pub l ic 
health and safety at one of the ir operable plants by incurr ing 
the costs  of decommiss ioning at that t ime of plants that th�y 
want to decommiss ion? 
How would the NRC interpret that then as it would pertain to 
these new decommis s ioning rules?  

MR . MASNIK : I think the Commiss ion has recognized that this pos s ibil ­
ity may occur and , I bel ieve , in the Atomic Energy Ac t there is 
the option of the Federal Goverrunent actually s tepping in and 
taking over decommiss ioning i f  public health and safe ty is 
j eopardized by inactivity on the part of the licensee . 
That ' s  the only thing we can commit to . 

MR . SMITHGALL : Because I think the concern of a lot  o f  people in this 
area as to deferred cleanup is  whe ther the l icensee will  be 
around at that time , whe ther the p lumbing w.ill  be  in place , and 
whether the NRC wil l  allow them . 

MR . MASNIK : Well , I think that ' s  why this funding p l an has to be 
looked at care fully , to make certain that i t  inc ludes the activi ­
·t ies necessary for a complet.e decommis s ioning and that there is a 
plan in place to raise some money . 

MR . SMITHGALL : I mean , we al l make these commi tments daily . I guess 
I ' l l have enough money to pay off my mortgage assuming I s till 
have a j ob .  So , it ' s  c lear that GPU wants to make the effort . 
I t ' s whe ther or not they can make the effort that I ' m  concerned 
with 30 years hence . 

MR . MASNIK : But the banks s till lend money for mortgages , you know . 
I t ' s a question o f  trus t , I gues s .  

MR . STANDERFER :  I mi ght say , Tom , that it ' s  more than a whim . I t ' s  
actually the accumulation of the funds , also , as part o f  the 
whole proc ess . 

M� . SMITHGALL : That ' s  right . 

CHAIRMAN MORRI S : But we don ' t know , I gue s s , at this po int what would 
be required in order to accumulate the funds . I n  other words , i t  
could turn out that you submit a 30 - year plan t o  provide 
$ 10 mill ion a y�ar , whatever ,  some fictitious number l ike that . 
I t  might be more - - make us feel more c omfortable . if the plan would 
s ay that in the first year , you would put all of the money into a 
fund , and I ' m  sure that won ' t happen . 
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So , you ' know , i t ' s  s t ill  a mortgage s i tuation that I ' m  sure you 
will outl ine in your plan .  

MR .  STANDERFER : That ' s  right . 

CHAIRMAN MORRIS : Which will vary your abi l i ty to pay for that , will 
vary with t ime . 

MR .  STANDERFER : And depends on revenues from our exis t ing activitie s . 

CHAIRMAN MORRIS : We ll , I appreciate the clarification tonight . I 
think that was very helpful to us . 
Anybody on the panel have any que s tions at this point? 

[ NO RESPONSE ] 

CHAIRMAN MORRIS : If  not ,  I ' d  l ike to  move on to the three individuals  
from the pub l ic at this t ime to offer the ir comments . 
I bel ieve the firs t person i s  Debra Davenport for five minutes ,  
if  she i s  pre sent . 
Good evening . 

MS . ·DAVENPORT : ·· I have some que s tions , not so  much comments . 
This is  sort o f  go ing back to an original subj ect , but it  does 
relate to PDMS , and that would be the evaporator . 
S ince that is  going to be used by GPU for des igning , will that be' 
taken out of cleanup cos ts ? Will that - - could that be public in 
some · way- -

CHAIRMAN MORRIS : Le t me ask . Are your comments bas ically related to 
the evaporator issue ?  

MS . DAVENPORT : No . Really , only t o  PDMS and the evaporator costs . 

CHAIRMAN MORRIS : Okay . 

MS . DAVENPORT : I can waLt until you get to that section .  

CHAIRMAN MORRIS : Fine . I f  i t ' s s trictly related t o  the cost  part of 
the PDMS and involved with that , fine . I f  that ' s  what it is , 
fine . But if  i t ' s s trictly on the evaporator i ssue itself , I 
feel this evening is  really nof to address that spec ifical ly . I t  
i s  to address the PDMS i ssue . 

MS . DAVENPORT : I think PDMS becaus e , really , I ' m wondering what the 
cos t  of that will be . Will  that s tring out the cost as opposed 
to fue l ing s torage , and why wasn ' t  the des i gn royal ty issue 
inc luded in the original PDMS . 

[ DI S CUSS ION ] 
( 26 - 10.) 

A . l44 



MR .  STANDERFER : I ' m  not sure I unders tand the quest ion with regard to 
des ign royalties . 
We have contracted for the des i gn and fabrication of the evapora­
tor , and we have contracted with that firm to operate the evap ­
orator , and there are provis ions in the contract if we do not· 
need the evaporator , there are canc e l l ation charges and so  forth . 
So , Debra , I ' m  not quite sure I unders tand the question . 

' 

MS . DAVENPORT : And I think it was May ' s mee ting or June ' s ,  I h�d 
asked what they would do i f  the evaporator , once it was done 
being used for PDMS , and you had said , I �hink , for design 
royalties , but when the thing was printed up , i t  looked l ike it  
had been corrected . 
In other words , the unit  would then be  e i ther the design , for the 
des ign( of it , would be used and that would bring profit back to 
GPU for by the rental of the machine , I ' m  assuming . 

MR .  STANDERFER : At the end of the j ob ,  the contractor that we had 
bought the equipment from will own the equipment . We wil l  not 
own the equipment . Through the operations phase ,  we ' re essen­
tially s e l l ing the equipment back to him . We do not want to own 
an evaporator .  He would l ike to own an evaporator .  So , that 
contractor then ends up owning the evaporator . He will remove it 
from the s ite , and he will offer it for use in other s ites that 
have evaporation tasks . I 

MS . DAVENPORT : Well , in this , I would think , then , that you do get 
back the cost of what it  cos t to use the evaporator and would the 
public get back any of that cos ts?  I s  that corning out of TMI 

) . 
cleanup money or what? 

MR. STANDERFER : The total cost for the evaporator and the services 
run slightly under $ 2  mill ion . Now , we had s ix bids . Some of 
them ranging as high as $ 6  million .  This was the cheapes t b i d ,  
a l s o  by a very we ll - qual ified vendor . He obvious ly wanted t o  end 
up owning an evaporator and was willing to offer a price which 
was hal f of the next vendor , and , so , we get the services at 
about half of what the other five bids were , and he ends up 
owning an evaporator .  
So , I think we both win in that proce s s . 

MS . DAVENPORT : Would you be getting actual funds and money back in 
the prqcess  then? 

MR . STANDERFER : No , no . We ' re paying for evaporator services wh ich 
wi ll  run about $ 2  mill ion , and that is about half �f what we 
thought we were go ing to have to pay . In fac t ,  i t ' s  about half 
of what the o ther five bidders were offer ing . 

MS . DAVENPORT : So  that you ' re j us t  saving money on the price then? 
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MR .  STANDERFER : Yes . Thi s - - if thi s  b idder had not b id thi s  
arrangement , w e  would be  .paying about $ 2  mill ion more for the 
evaporation o f  the water . 

MS . DAVENPORT : That was my first que s t ion . 

CHAIRMAN MORRIS : Are your o ther ques tions directed to GPU? 

MS . DAVENPORT : Actually , yeah ; The second one , I ' ve been reading the 
Reuter S tokes Monitor that comes into Emergency Management , and 
over  the summer ,  there have been a series of elevated readings . 
Now , some of them , there have been letters that have been sent 
out explaining there were malfunct ions due to the heat wave and 
so forth , but when I final ly called , when things got more and 
more repetitive , I was told that the Reuter S toke s  system was 
aging , and that GPU was considering meeting with Reuter S toke s  
representatives i n  Sep tember . 
They were thinking of , I gue s s , updating or replac ing the ir 
sys tem . 
Now , my concern is that tha t  system could be · left there during 
pos t - defuel ing m�nitoring s torage , that it would s ti l l  continue 
to be run , still  be acc e s s ible  to c it izens or anyone - -well , any 
c i t izen who wanted to go in and read i t , 

· 

Are they absolutely go ing to rep lac e - - to update the sys tem and 
get i t  working again in a t imely fashion so i t ' s rel iable?  

MR .  STANDERFER : S ince this i s  c learly in Mike Roche ' s  current 
· respons ibility , I wonder if he could assist  us with thi s  answer . 

MR .  ROCHE : I 'might as well  get used to this . 
The company

.
o ffers the Reuter S toke s - -Reuter S tokes is a 

subs idiary of GE . Reuter S tokes manufactures a device which 
measures gamma radiation on .a real - t ime bas is , and. we have 
s ixteen of the monitors located around the fac i l i ty ,  and we ' ve 
had them in operation probab ly s ince ' 82 or ' 8 3 .  
The U . S .  EPA has also  had a network o f  s imilar monitors also 
around TMI . Two of the monitors are on the islands , and when we 
have a communications system , radio communications sys tem , we ' ve 
had lots o f  trouble with our radio communication . 
The sys tem itse l f ,  the company , Reuter S toke s , had been looking 
at upgrading what they s e l l , but there is problems because there 
is not that much of a market for that product .  So , they ' re kind 
of- - I  recently had a mee ting w i th one o f  their people and they ' re 
trying to dec ide what they ' re go ing to do . 

' 

Clearly , the devices have capac i ty factors , 24 hours a day , 
7 days a week . We tradi tionally , at  least up to this summer , 
be fore we had the real hot weather , we had for the 14 that 
operate wi th telephone l ines as opposed to a .radio connection , 
those 14 , we had capac ity fac tors that cleared 90 percent . 
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For the two that we c ommunicate , we have not had that good a 
capac i ty factor with them , but they are a tremendous amount o f  
maintenance for us t o  keep them operating . We have made a 
commi tment to continue the ir operation unti l  the c leanup is  
complete d ,  and I ' m not exact ly sure o f  what the - - re lative to a 
decis ion in this S eptember , we cons tantly are working on them 
trying to get them improved ,  and we ' ve had lots of 
communications . 
Reuter S tokes fee l s  because i t ' s one o f  the firs t sys tems that 
they sold , they fe lt , they fee l some respons ibi l ity for it , and 
they have to try to keep them operating , but it ' s  kind of a long­
winded answer that we intend to keep them operating unti l  after 
the cleanup is  c omple ted , at leas t ,  and we will continue 
scratching our heads as to whe ther it  would be wise for us to 
replace them , al though , as I say , there ' s  not that much of a 
compet it ion for this type of a produc t . 
I don ' t know if that helps . 

MS . DAVENPORT : Yeah . How would you define , then , the c leanup? 

CHAIRMAN MORRIS : I didn ' t hear the question . 

MS . DAVENPORT : Oh . How would he define the c leanup . 

MR .  ROCHE : At this point , I would say at least  to the end of the 
defue l ing , we haven ' t  exc lus ively s tated when we would s top 

, ope rating · them . 

CHAIRMAN MORRIS : I think the ques tion spec ifically was that during - ­
if PDMS would be approved , would those - -would that equipment be 
in place , and I hear you saying you don ' t know . 

MR .  ROCHE : Well , our intent at this point would be that we would have 
them operating up to the point where we have the PDMS . 

CHAIRMAN MORRI S :  And with PDMS , you would not then have them . 

MR . ROCHE : That would be our intent currently , yes .  

MS . DAVENPORT : That can be as early as the spr ing of next year? 

MR .  ROCHE : Whenever it  would be . I ' m  not sure if i t ' s  quite that 
early . 

CHAIRMAN MORRIS : Let me j us t  indicate that - - and this is  not an 
attempt to indicate that this is  not an important issue for 
discuss ion , I th ink i t  is - - I do think that tonight we have a main 
item tha t we mus t ge t to , and I think you ' ve been c lear on what 
your intent is . 

( 2 6 - 1 3 )  

A . l47 



I don ' t know that the panel would fee l  comfortable with that or 
the public  would fee l  comfortable with that , but I think you ' ve 
indicated at this po int what the intent i s  o f  GPU , and unle s s  
there ' s  another  question t o  clarify that s tatement , I think what 
we need to do is s chedule this for a s·pecific agenda item , I 
feel , in the future . 

MS . DAVENPORT :· Yeah . I do think real ly we have to look at what long ­
term monitoring capac ities are - -

CHAIRMAN MORRIS : Ab solutely . 

MS . DAVENPORT : - - and the people who do them , how they are committing 
to them , too . Because right now , I don ' t think- - I  think that the 
util ity always had the first option o f  telling anyone that 
s omething is wrong . 
I know the s tate monitor's , but I j us t  saw the radiation book for 
last year , and I can see in November of last year , 90 , 000 p ico � 
curies per l iter of tritium floating down the river and that � s  a 
lot more than there used to be , when there would be days when 
there would 1 be none . 
I .t seems in the las t  2 years , that ' s  increased . Are we going to 
be protected if that continues?  Is  there a l imit to thi s ?  I ' m  
glad the s tate i s · watching because here ' s  the complete book . 
I ' m  concerned over time . 

CHAIRMAN MORRIS : We ll , again , I think the s tatement I need to make i s  
that it  i s  an i ssue that needs t o  be discussed and that is , . I 
think , monitoring during PDMS - type of circumstances , long - term , 

. and I .�ssure you we wi ll schedule th�t for a speci fic disc�ss ion 
i tem· in the future . 

MS . DAVENPORT : Thank you . 

CHAIRMAN MORRI S :  Thank you . 
Eric Epstein .  

( PAUSE )  

CHAIRMAN MORRIS : Eric Eps te in from Perry County , spokesperson for TMI 
Alert . 

[ DISCUS S ION ] 
) 

MR . EPSTEIN : 

( DISCUSSION]  
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I want to take care o f  some old bus iness  firs t ,  including a brief 
review of some o f  the events that have happened at Three Mile 
I s l and Uni t  2 ,  which I think do bear some importance on PDMS . 
I would also l ike to take the t ime to thank Michael for respond ­
ing to TMIA '  s o ther que s t ions , · out s tanding ques tions , and would 
l ike to comment that I did not rece ive GPU ' s  lette r addres s ing 
the i ssue of funding as was indicated on my cover letter . 
I don ' t know if  I ' m  enti tled to get that or i f  that was j us t  
go ing t o  the pane l . So , I wanted to c lari fy that , if  I could . 
And a few other que s t ions , I don ' t need a response ·to now from 
GPU . We are resubmitting a request ·  to GPU to reveal the ful l 
cost and source o f  the ir advertis ing campaign to promote PDMS , 
and I j ust  want to remind the panel that s everal months ago , GPU 
thought $ 8 00 , 000 was a worthwhile gamble to underwrite for the 
purchase o f  the evaporator . 
Moreover , i t  is  e s t imated , and I quote , " it will  cost  $ 10 million 
in the first year and $ 5  million in the subsequent years to keep 
Unit 2 in monitored s torage . "  With funding in doubt for contin­
ued c leanup , the public  has a r ight to know how much it  i s  spend­
ing to convince itself that PDMS is  the right course of action or 
inact ion . 
So , that i s  a formal request . 
The second reques t  would be , I asked Mr . Kintner if  GPU would 
honor an order for them to immediately c lean up Three Mile  I sland 
Uni t  2 and j us t  a response to that would be apprec iated . 
Also , I thought i t  would be good to draw your attent ion that 
drawing from CPU ' s and the NRC ' s  actions and observations , one 
gets the dis t inct ive impress ion that the plant has already been 
placed in a pos t - defue l ing �onitored s torage � 
According to the plant s tatus report  for the period of July 9 t h  
to Augus t 6th ,  1 9 8 8 , the s taff noted , and I quote , " One p l ant 
area has been i s o lated and placed in interim pos t - defuel ing 
monitored storage s tatus . Seven other p l ant areas are in the 
process of be ing ver ified to meet the inter im PDMS i solat ion 
c r i teria . "  
So , this passage fac il i tates several logis t ical ques tions for the 
NRC and CPU . What are the interim PDMS cr i teria? What are the 
seven areas that may be placed into isolation? And p lease define 
inter im and i s o l ation . 
On the sur face , i t  seems l ike a rep l ay of CPU ' s  dec is ion to pur ­
chase , des i gn ,  fabricate , ins tall , and tes t an evaporator pr ior 
to the resoluti on of the .accident - generated water i s s ue . 
So , if  I could have , not now , but at s ome later date , e ither from 
the NRC or GPU , a response to those  questions , it would be much 
appreciate d .  
Also , I think as a summary , drawing t o  a close , I thought i t  
would be appropr iate t o  draw t o  the pane l ' s  attention s ome ot  the 
highlights of the action or inaction at the i s land . 
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On June 9 th ,  during a rout ine inspection , and I quote , " s ix pages 
of word puzzles  were found in the procedures book at the' defue l ­
ing p l atform in the reactor building . "  
On July 20th , Mr . S tier concluded in his  investigation on TMI - 2  
s leep ing allegations , and I quote , this i s  from a GPU press 
re leas e , " Stier ' s  further inves tigation into management response 
to the allegations revealed inadequacies in management ' s  response 
to the a l legations that the shift supervisor s lept or was othe r ­
wise inattentive to duties . These inadequacies l e d  t o  inaccurate 
or dis torted information reported to higher levels of TMI - 2  and 
o ther GPU Nuc lear management and to the NRC . " 
July 2 6 th ,  an event which you ' re probab ly all aware of , and I 
quote , " A  rail car carrying a loaded sh:lpp ing cask and its 
unmanned y'ard engine drifted for approximately 60 years on the 
s i te tracks . The engine and the rail car came to a final rest as 
a result o f  an increase in the natural grade of the rails . "  
Then , a final incident on Augus t 3 1s t , a Uni t  2 operator was 
fired after an e l even- day investigation , inc luding a medical 
probe , and I quote , " S o , the l icensed operator who has not been 
identified had been drinking and taking drugs e ither before he 
repor ted to work or while  he was at work . " 
Although the utility prohib i ts its workers from reporting to work 
under the influence of drugs and alcohol , " those who have tested 
pos i t ive are not always fired , " and we refe� back to a June 1 5 th 
inc ident in which thirty workers tes ted positive and not all were 
fired . 
Unfortunately , thi s  is  more - - there is  more than a thread of 
continuity to these problems . On July 1st , 198 8 , the NRC , the 
GPU , and the Commonwealth met to discuss "poor human performance 
such as complacency with re'spect to the changing plant s tatus 
leading to pos t - defue l ing monitored s torage and/or the influence 
of poor procedures or work schedules . "  
At the meeting , GPU acknowledge d ,  and I quote , " That potential 
for apathy in light  of the end of the c leanup proj ec t . "  I f  
they ' re apathe tic , s leep ing , and having trouble following direc ­
tions now , what can we expect in the next 20 to 30 years when the 
plant is  idle , and I think this is a pertinent que s t ion . 
Le t me go on to the i ssue at hand , which is , I bel ieve , decommis ­
s i oning economics and PDMS . A t  this po int , i t  i s  clear that PDMS 
is analogous with decommiss ioning . GPU recently stated in a 
press re lease on August 2 5 th that they are , and I quote , "propos ­
ing to maintain Uni t  2 in safe monitored storage unti l  it  is 
decommiss ioned along with TMI - 1  some time in the next century . "  
And ear l ier in the summer , the NRC i ssued on June 2 7 th ,  1988 , a 
final rule on decommiss ioning , which became effective on 
July 2 7 th o f  this year . This new rule has a direct impac t on 
PDMS s ince PDMS is  little more than a precursor to decommiss ion ­
ing at bes t ,  and an ini tial phase at wors t .  
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Just for your clarification , I went through the Act and tried to 
demonstrate how some of the passages related to PDMS . 
There is  a section on decommiss ioning alternatives . The NRC 
noted , and I quote , " de laying the completion of decommiss ioning 
to allow shor t - l ived nucl ides to decay may be j us t ified in some 
cases . However , any extended delay would be rarely j ustifiable . "  
At this po int , I bel ieve GPU is asking for at,. least a 3 0 - year 
delay . It might be 20 . I ' m  unclear on that . To allow worker 
exposure rates to diminish . I would add if they are very 
concerned about workers , they should s tart comp i ling a cancer 
and/or health register to track the health effe cts to the workers 
during cleanup . 
At any rate , at the last meeting , we wi tne s s ed an appreciable 
difference between the radioac tive leve ls proj e c ted by the NRC 
and GPU , which has been somewhat c lar ified tonight . 
This i s  indeed a puzzle  s ince GPU supplied the maj ority of the 
data for the EIS . I t  seems to us as if GPU ' s  motto for this 
proj e c t  is  " i f  at first you don ' t succeed , },ower your s tandards . "  
Who i s  to say that GPU or the NRC will no t revise the ir figures  
after 20 to  3 0  years and ask the community to  wait another 20 , 
30 , o r  maybe 60 years before finishing the c leanup . An expedited 
cleanup wil l  result in l inger ing que s tions related to radiation 
level s  and locations and allow GPU to make good on the ir promise 
to clean Unit 2 up . 
We agree , which is  probably rare , we agree with the NRC that , and 
I quo te , " 20 to 30 years is not j ustified as far as letting a 
reactor s it idle and not cleaned up . "  
Under the. section on planning , the NRC no ted , and I quote , " Plan­
ning for decommiss ioning is  a critical i tem for ensur ing that the 
decommiss ioning activities can be accomp l i shed in a s afe and 
timely manner . "  
Yet ,  for PDMS , the NRC does  not s t ipulate any research or devel ­
opment to be employed to ensure that the c leanup can proceed at a 
late r date . In fact , later in the passage , the NRC acknowledge s , 
" Deve lopment o f  detailed p lans at the application stage is  not 
poss ible because many factors , e . g . , technology , regulatory 
requirements , economics , will change before the l icense period 
ends . "  
Thus , PDMS allows GPU the luxury of cutting c o s ts , laying off 
experienced workers , and pos tponing cleanup until a t ime in a 
dis tant future when , in the ir j udgment , i t  w i l l  be safe and 
time ly to resume the cleanup . To date , GPU and the NRC have 
fai led to provide data to demonstrate that any research and 
development will take place dur ing the layo ff . That ' s  anywhere 
in the country . 
I t  is  c lear in our opinion tha.t GPU and the NRC have adopted 
former NRC Chairman Hendr ie ' s  infamous . p o licy , don ' t turn over 
new rocks . 
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Finally , under the section o f  res idual radioactivity levels , and 
I quo te , "The cos t · estimate for decommissioning can be based on 
the current criteria and guidance regarding res idual radioac t iv­
i ty levels for unrestricted use . Further , the cost of decommis ­
s i oning is relatively insens it ive to the radioact ivity level and 
use o f  cost data based on current cr iteria should provide a 
reasonable e s t imate . "  And finally , " i t  is  expected that the 
decommiss ioning fund have available at the end of the fac i l i ty 
l i fe or approximate closely the actual cost of decommissioning . "  
This is  disturb ing because already there is  a disparity between 
GPU ' s e s t imate for decommiss ioning and the NRC ' s  generic proj e c ­
t ions . All you ' ve got to do is  consult GPU ' s latest  shareho lder 
report to be updated on the economics of decommiss ioning . 
I am a shareholder . So , I am privile ged to .that material . 
GPU acknowledges that there is no money in the Unit 2 decommis ­
s ioning fund and , as Frank said later , he said , well , you ' ve got 
to remember that funds accumulate . Zero dollars on . zero dollars 
is  nothing . There ' s  nothing there for Unit 2 .  I think i t ' s  in 
the 120 ' s  for Uni t  1 and I ' m  not sure what it is for Oys ter 
Creek . 
In  fact , they even said that the money for the s ite thus far at 
Three Mile I s land would be inadequate if you take into cons idera­
tion what they ' re proj ecting , and the GPU ' s est imate for decom� 
miss ioning cos ts is  millions of  dol lars above the NRC ' s  generic 
estimate , and this is in the ir own news le tter . 
Once again , GPU failed to supply data on how they are planning to 
meet this shortfall . What I would sugges t  is  that the publisher 
of the news letter be invi ted to the next advisory panel meeting . 
Perhaps that way , we can get some information on funding packages 
for the continued cleanup and decommissioning of TMI . 
Let me rei terate what TMIA bel ieves you all should do . We 
believe the panel should recommend to the NRC that the cleanup of 
TMI - 2 proceed immediate ly . GPU should be l iable for the costs 
and develop appropriate technologies . 
In addition , GPU should develop a funding plan based on equita ­
b i l i ty and realism to be reviewed by the PUC , the consumer 
advocate , the Commonwealth of Pennsylvania , and the cit·izens . 
As an addendum , I wrote this and I ' m  quite s incere about this , I 
real ly don ' t know what else  I can say that would truly affect you 
peop le . The last t ime I was here , I spent a lot of t ime 
researching and talking to competent wel l - versed people Jin the 
field o f  economics and decommis s ioning , which inc luded people at 
the PUC and the Consumer Advocate ' s  office , that I wil l  not name . 
One member ques t i oned my credentials , which is your privi lege ; 
and I respect that , but let  me remind you that we ' re all citizens . 
with rights and responsibifi ties . The federal , s tate and local 
governments provide public· document rooms , l ibraries , research 
material and , i f  necessary ·, one can also utilize the Freedom of  
Information Act to obtain information . 

( 2 6 - 1 8 )  

A . l52  



The data our organization presents at thes e  mee tings is documen­
ted ,  and I go out of my way to document that material . In addi ­
tion , I think i t ' s worth noting , we have no financial s take in 
the matters before you . 
Let me close by saying that I think the case agains t PDMS , at 
leas t in our opinion , is  clear and overwhelming . However , as I 
look around , I ' m  reminded o f  what George Orwe l l  once  said . 
People can perc e ive the future only when i t  co inc ides with their 
own wishes and the mos t  grossly obvious facts can be  ignored when 
they are unwelcome . 
So , what I hope you do is  scrutinize the material as best you can 
and I know you usually do , and make the right dec is ion , wh ich is , 
in our case , to proceed with immediate cleanup , and I really 
appreciate your indulgence , Chairman Morris . 

CHAIRMAN MORRIS : Thank you . 
I would hope that , Mike , if  you would ,  there are several que s ­
tions at �eas t  init ially in the firs t page or so  of Eric ' s  
presentation , that I would hope you would work with GPU on or at 
leas t bring to the ir attention and ask them if  they would provide 
answers . 

MR .  MASNIK : Okay . I ' l l coordinate it . 

MR .  EPSTEIN : And there were two que s t ions for GPU . I don ' t know if 
Mike is going to be  here next t ime . I don ' t think so . The one 
concerning if  they ' re going to disclose  how much advertis ing 
campaign costs and if they would proceed with an immediate 
c leanup , if  it is  mandated , and I ' m  not sure , I think the other 
ques tions are j us t  'for the NRC . 

[ DI SCUSS ION ] 

CHAIRMAN MORRI S :  Are you asking that Frank attempt to respond to your 
ques t ions this evening? Is that what you ' re sugges ting? 

MR .  EPSTEIN : I doubt Frank can respond to how much they are putt ing 
on the media campaign . Doug Bede l l  probably could and I ' d  love 
to have Doug come up here and addre s s  i t  or not address it . Jus t 
have it clarified . 

CHAIRMAN MORRI S :  I s  Doug present and is  he abl e  to come forward and 
respond? 
Eric , do you want a copy of this letter from GPU on funding? 

MR .  EPSTEIN : Sure . 

MR .  BEDELL : Doug Bede l l , GPU . 
We will provide that for the record , that answer . 
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CHAIRMAN MORRIS : Thank you . 

[ DI S CUS S ION ] 

MR .  ROTH : I was not at the last meeting , and never rece ived this , 
some o ther panel members did , you know , a copy o f  the transcrip t , 
and I have to admit that my copy o f  the transcript did come from 
Eric . 
So , I would j us t  l ike to s ay that I found your comments last t ime 
. to be excellent and it did show a lot  of research , and I cer­
tainly appreciated reading and having seen that . 
But I do have a ques tton for you tonight . 

MR .  EPSTEIN : Sure . 

MR .  ROTH : And that i s , what would TMIA or  SVA ' s definition be o f  the 
end of cleanup ? In other words , what is satisfactory to the 
group? 

MR .  EPSTEIN : Wel l , I think that ' s  a goo d  que s tion because I ' m  not 
really sure it ' s  clear in our mind . I think what we ' re aware of 
is that there ' s  more that can be done before the unit is p laced 
into decommiss ioning , and that ' s  what we ' re hop ing is done . 
I t  appears that levels , and I think the utili ty and NRC would 
acknowledge that it ' s . probably des truct ive methods of decontam­
ination could take e ffect prior to decommiss ioning , and that ' s  
what we would hope would happen . 
I ' m  not really sure what des truct ive as opposed to nondes tructive 
methods o f  decontamination are , but i t ' s  c lear to us that the 
bas in is s t i l l  highly radioact ive and , in our opLnLon , poses a 
threat to the community , and we ' re not - � I  don ' t 'know how else to 
put th is gently . 
We don ' t take the uti l i ty ' s word necessarily about radiation 
levels  and locations . We feel a continue d ,  you know , 
decontamination of the plant would be in the best interes ts of 
the community . 
I know I ' m  be ing vague because nobody really put a definition on 
the cleanup , and I think even tonight i t ' s  even more fuzzy , but 
i t ' s  apparent to us that more can be done before the plant is 
decommiss ioned , and we ' d  l ike to see that . . 
We would l ike to see the maximum effort app l ied before the plant 
is mothballed because i t ' s a fear of ours that this plant is 
go ing to lay idle for quite s�me time . There ' s  five plants in 
Pennsylvania that are l icensed and they ' re all go ing to come up 
at the same t ime . · 
We think at this po int , while TMI i s  a unique plant , we can ge t 
funding to continue the decontamination . 
S o , I don ' t know if  that answers your ques tion because we ' re 
s ti l l  grasp ing at what exact ly the uti l i ty intends to do and what / 
the end of cleanup i s . 
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MR .  ROTH : Good enough . Thank you . 

MR .  EPSTEIN : Okay . 
I would also add that decommiss ioning in the NRC ' s recent rules , 
I think decommissioning is  achieved when the s i te is  res tored 
back to its unre s tricted use .  

MR .  SMITHGALL : Unrestricted acces s .  

MR .  EPSTEIN : That means you could j us t  go around and perhaps build  a 
hous ing compl ex on Uni t  2 .  Theoretically . 

CHAIRMAN MORRIS :  Thank you , Er ic . 
And the last person i s  Frances Skolnick . 

MS . SKOLNICK : Good evening , everybody . 
Frances Skolnick , Susquehanna All iance . 
First o f  all , I ' d  l ike to comment on the old que s tion as wel l , 
what ' s  SVA ' s pos i t ion on the de finition of the end o f  c leanup . ·  
I think i t  is  a really difficult question to answer ,  mos tly 
because I asked a que s t ion of Mike about thi s , as well . We have 
not researched what tasks fol lowed the end of  c leanup . So , I 
hones tly c an ' t evaluate what the end of cleanup is . 
I think that ' s  one of the problems that we always have to grapple 
with in environmental organizations . We ' re never given the full 
amount o f  informat ion , and the informat ion that we are asked to 
look ' at , we do find holes in i t , and i t  never seems that we can 
ge t answers , proper answers and , therefore , we ' re stuck in a 
pos i tion o f  s t i l l  grapp l ing with a lack of  information . 
And , Mike , i f  I could j us t  ask , in your presentat ion , you were 
tell ing us that you looked up immediate cleanup versus. delayed 
c leanup , and you l is t  the l i s t  of  tasks , the exposure e s t imate s , 
and the hours per j ob .  
I ' m  not quite sure where you got your l is t  o f  tasks from to be 
done after defuel ing . Could you j us t  explain that? 

MR .  MASNI K :  Okay . I gues s  when you asked that que s t ion ,  are you 
talking about our current e s t imate or our estimate that we have 
presented previously in Draft Supplement 3?  

MS . SKOLNICK : Thi s  issue , the current es timate . 

MR .  MASNIK : The current · was deyeloped princ ipally from what the 
l icensee submitted in thes e  two documents here . They are a pos t ­
defuel ing monitored s torage safe ty analys i s  report . 
In other words , we s tarted with that and evaluated the tasks . 

MS . SKOLNICK : That would be done following- -

MR .  MASNIK : That would be done following- ­
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MS . SKOLNICK : - - de fueling? 

MR .  MASNIK : - - defuel ing in what we call immediate cleanup , and they 
had post - phase - 3 cleanup , and then , at the end of PDMS , which we 
call the delayed cleanup . 

MS . SKOLNICK : So , whenever you l i s t  those  tasks , presented by GPU , 
did you l i s t  o ther alternatives to those tasks ? Did you evaluate 
the kinds of machinery that might be needed? 

MR .  MASNIK : That ' s  correc t . What we did was we looked back at what  
we  had evaluated earl ier and compared that to what was presented 
at the present time , and I don ' t know if  you recall , we talked 
about some techniques be ing more destruc t ive than o thers . 
When we did the ini t ial Draft Supplement 3 or the Draft 
Supplement 3 ,  we relied heavily on an earl ier supplement , 
Supplement 1 ,  which looked at various tasks , because we were 
evaluating spe c ifically occupational �xposure , and some of those 
tasks involved methods that the l icensee no longer plans to 
employ , and some of them , we essentially deve loped ourselves 
based of the type o f  decontaminat ion that was necessary . 
So , the current document provided a more detaile.d de�cript ion of 
how they would p lan to do thi s . 

MS . SKOLNICK : And did you cons ider- - !  know you said originally that 
i t  would be a 4 -year period for immediate cleanup . Okay . 
Originally , you said 4 years . Are you s ti l l  saying i t  would be  
an additional 4 years ? 

MR .  MASNIK : Yeah . The period of t ime didn ' t change . 

MS . SKOLNICK : I t  would be the same . Did  you cons ider that perhaps i t  
7.3 ."2.3 would be pos s ible  to continue with cleanup for e i ther more or 

less than 4 years ? 

MR .  MASNIK : Yeah .. I f  you recall in Supplement 3 ,  we looked at . a 
number of alternatives , and one of those ,  for example , one of 
them was continued cleanup at a reduced level of e ffort , which 
essentially would mean that ins tead of immediate cleanup in 
4 years , i t  would be immediate c leanup in 8 years with a 
5 0 - percent reduct ion in effort . 

· 

But we found that i t  real ly was essentially somewhat insens itive 
because the two alternatives we looked at bounded those o ther 
alternat ives , and , you know , you run into some problems assoc i ­
ated with when you draw some thing out l ike that , you have unde ­
fined problems associated with training and continuity o f  
programs and such . 
So , you know , we fel t  that the . tvlO alternatives we ' d  pick , 
immediate c leanup , a period of approximately 4 years , and the 
delayed cleanup , bounded these o ther alternat ives . 
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MS . SKOLNICK : I noticed that you addres s ed continuity of cleanup and 
problems with trerid , but I don ' t think you addressed that in the 
prospect of leaving c leanup for twenty or 30 years , did you? 

MR .  MASNIK : Yes ,  we did . We did . In fac t , the per iod of time for 
delayed cleanup was extended some time , pr imar ily because we knew 
that there would be s i gnificant s tartup activities associated 
with additional training and such . 

MS . SKOLNICK : Thank you . 
And I appreciate your answering my ques tions which brings me to 
the next point . I really think that there is a show of discrimi­
nation at these public  meetings , and the NRC published its  Draft 
Supplement , presents dat� on worker exposure . 
GPU can come back and s ay ,  · we disagree with these figures . Sub ­
sequently , the NRC uses the resources and energy to r e - evaluate 
the ir findings , and we know the s tory that you came up with the 
same figures as the l icensee . 
We come forward , as Eric po inted out , ' we do an endle s s  amount of 
research , we don ' t get any money for do ing this , there ' s  nothing 
in this for us , except our concerns for the community . We come 
up and raise genuine concerns about estimate s of the radiological 
content that wi ll  be left in the plant . 
Our concerns are noted in the record and we are informed that it 
won ' t be discus sed any further unt il the NRC responds in the 
final draft . I t  l imits further discus s ion . 
I find really that ' s  insult ing because I believe we are be ing 
discriminated agains t .  
We brought maj or concerns here about the evaporat ion of water , 
and for mos t  of the pane l , it did fall upon deaf ears , and l ike I 
said , we do cons tant research , Commiss ioner Rice , and you know , 
all you need really is the power o f  critical th inking . You don ' t 
need an endless l is t  o f  univers ity degrees and a large packet 
from a l icensee . 
Unfortunately , this time , the j udges at least did l i sten to some 
of our concerns . Some of our concerns have �een noted , others 
have been drawn up , but I j us t  want to read you one quo te , which 
I tried to impre s s  and permit this panel to conclude some time 
ago , as we ll . 
The j udges concluded ,  "We are not convinced at this s tage of the 
proceeding that forced evaporat ion meets  the Commis s ion ' s policy 
of providing expedit ious decontaminat ion cons is tent with ensur ing 
protect ion of pub l ic health and safe ty and the environment . 
Therefore , there is a genuine issue of fac ts concerning whether 
the no - action alternat ive may, be obviously superior to forced 
evaporation . "  
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I did also raise a question about the character of the water and 
the j udges have admitted that I have raised enough material facts 
to show that the w�ter may have been characterized incorrectly 
and , therefo re , the dose from the people may have been. 
incorrectly evaluated . 
I j us t  think it ' s  so important that - - the important point is  not 
that we cannot question . I think that we should come back to 
ques tion more . 

CHAIRMAN MORRI S :  Let me j ust  say for the record , s ince we ' re all 
trying to make sure that the record is  correct , and I have to say 
that you were quite critical of thi s  panel on evaporation , whi le 
I was not one of the people that voted against evaporation , this 
panel did vote , the maj ority of this panel did vote agains t 
evaporation . 
So , I think your criticism there when you say only a few is  
misplaced on that issue . 

MS . SKOLNICK : I don ' t know , and I ' m  glad that the panel did vote 
against evaporation , but I think- -

CHAIRMAN MORRI S :  But I think your s tatements would indicate that 
people reading this particular transcrip t ,  that thi s  panel did 
not vote that way , and I j us t  don ' t want to get into a debate 
with you . I j us t  want to c larify the issues . 

MS . SKOLNICK : Okay . Your point is  we � l  taken . ·  

CHAIRMAN MORRIS : The panel did vote that particular way . 

MS . SKOLNICK : Yes , but I do think , too , there is  a feel ing that our 
informat ion is not wor thy of c ons ideration in many cases . 

CHAIRMAN �ORRI S :  We ll , I appreciate your earl ier comments and 
specifically on that i ssue , we did ask , so that we as a panel 
have to , in a timely fashion , given the constraints , you were 
here at the last meeting , you heard us discuss asking for 
extens ions of time , we do not have the luxury that a j udge has '. 
They can schedule whatever they want on the ir time frame , but we 
have a separate t ime frame that we mus t  mee t . 
We did no t want to take act ion until  we heard two spec ific 
questions answered . One , the NRC ' s  position on the submittal by 
GPU . So , we asked them to do that evaluation for the panel . 

· And , secondly , on the funding ques t ion regarding the cost o f  PDMS 
be ing included in the decommiss ioning . 
We did no t want to mee t  again until  we got that information . So , 
we were the ones that asked for it  to allow us to at least cons i ­
der as much as we could . We ' ve heard what you ' ve said . We 
thought we needed . clar i fication . That ' s  all . We ' re not 
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attempting to discriminate , but we have . a time frame that we have 
to try and mee t , as well . 

/ 

I think we ' ve tr ied to do that . We extended that comment period 
for the pub l ic , for you , to comment on thi s  this evening . We 
fought for that at the las t mee ting . 
So , we try hard to involve the pub l ic and give you a chance to at 
least have some influence on what determination is  made . 

MS . SKOLNICK : Yes . I apprec iate that , but I th ink particularly to my 
statement , too , I did direct  my comments to the NRC , a show of 
discrimination in tteating GPU as a need to re - evaluate - -

CHAIRMAN MORRIS : Yes . But all I ' m  s aying on that , Frances , is that 
we as a pane l spec ifically reque s ted that information at the last 
meeting . I think we - -

MS . SKOLNICK : Yes , but Tom also asked for the SVA matters to be 
brou�ht up again and that was re fused . 

CHAIRMAN MORRIS : Okay . I f  that ' s  the case , I apologize . 

MS . SKOLNICK : Thank you . 

CHAIRMAN MORRIS : Thank you . 

[ DI SCUSS ION ] 

CHAIRMAN MORRIS : I know you may not be ready at th is po int for the 
que s t ions , but i f  you could take us back and remind us of the 
schedule involving the PEl S . 

MR .  MASNIK : Essentially , there isn ' t much of a schedule at thi s  
point . What I have planned is  that after the panel meets with 
the Commiss ion , to essentially finalize  the documents , and try to 
get it  pub l ished . 
I suspec t  that at this po int , we ' re talking towards the end of 
the year . Certainly , not before the middle or end of November , 
and i t ' s  probably more l ike the middie or end of Decembe r .  

CHAIRMAN MORRIS : Okay . As I unders tood the last meeting , that we put 
out the mee ting with the NRC with the hope of probably meeting 
with them some time in October ,  which would allow us to mee t  here 
today and hopefully figure out what it  was we wanted to do 
regarding the PElS , then mee t  with the Commi� sioners in October , 
relay to them to our feel ings on the PEIS and any thing e lse we 
want to discuss on the cleanup , and then , thereafter , you were - ­
the clock kind o f  s topped ticking and you were go ing to be then 
final iz ing the PEI S . 
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MR .  MASNIK : That ' s  correct . 
We are in the process  o f  address ing a lot of the comments that 
we ' ve already rece ived , but the record essentially will s tay open 
unt i l  the panel mee ts w i th the Commiss ioners . 

CHAIRMAN MORRIS : Okay . I raise that ques tion s imply to get into this 
part o f  the agenda , which really , I bel ieve , is  the t ime for the 
panel to really determine j us t  what i t  is we want to do at this 
po int regarding comment on the PEI S . 
I guess  there are s everal options . One is  to o ffer no comment . 
There would have to be  some type o f  consensus for that . The 
o thers would be to o ffer comments in support of our intere s t  or 
if there are problems with i t , maybe state what the problems are 
and e ither o ffer them as amendments or offer them in oppos ition 
to PEIS . There may be  o ther options that o thers will sugges t 
this evening . 
I t  is  my hope , quite frankly , that the pane l  take a pos ition this 
evening and o ther people  might have a different viewpoint than 
that , and I would hope you would express them . I would hope this 
evening that after we have a chance to discus s our options , that 
we do , in fac t ,  take some formal pos i tion . 
I think this repres ents the third meeting that we ' ve had on this 
particular document . We have delayed the mee ting with the NRC to 
allow us to have thi s  particular mee ting . So , I certainly hope 
that we are in a pos it ion to offer some comments , take a pos ition 
here . . 

W i th that , I open i t  up and ask the panel members if they want to 
make any observations or ask any additional questions that they 
fe l t  they need  to ask . 

MR . RICE : Mr . Chairman , Mr . Roche commented that when Unit 2 goes 
into the PDMS , that the Reuter S tokes system would be removed ,  is 
that correct?  

CHAIRMAN MORRIS :  He indicated that i t  was the plan of GPU to remove 
that sys tem once , actually once i t  went into PDMS or once the 
fuel was removed .  That ' s  what he said , I think , pretty c learly 
thi s  evening . 
That at leas t i s  the plan of GPU . 

MR .  RICE : Regardless  of the Uni t  1 operation? 

CHAIRMAN MORRI S : Wel l , I think he didn ' t include Unit 1 in that 
comment . He j us t  spoke spec ifically- -he indicated that that was 
in place because of TMI - 2  and act ions at TMI - 2  would dec ide what 
happens to the sys tem . 
That ' s  what I thought was their plan and I think he ' s  nodding his 
head at this point . I did indicate �hat that was an issue I 
thought we needed to discuss at a future meeting . But that was 
the i r  pos it ion as of this evening . 
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MR .  RICE : Thank you . 

CHAIRMAN MORRI S :  Come on,  folks . I mean , I ' d  be happy to o ffer some 
comments of my own , but I don ' t want to j ump into that so 
quickly . I think that there ' s  other people that may have other 
observat ions they might want to make . 

MR .  G ERUSKY : Mr . Chairman , there ' s  a di fference be tween commenting on 
the environmental impact s tatement and commenting on the pro -
posal , and I wonder what we ' re supposed to do . · 

I ' d  l ike to see us comment on the proposal , not on necessarily 
the documents the NRC perused , but I ' m  not sure that that ' s  what 
we ' ve been granted an extens ion to do . 

CHAIRMAN MORRI S :  Wel l , - -

MR .  G ERUSKY : What is  the procedure ?  

MR .  MASNIK : Well , there are two things a t  work here . 
Firs t of all , comment ing on the draft supp lement . I unders tand 
your problem with that  in that i t  has changed and it has changed 
cons iderably over the last couple of months based on primar ily 
what has gone on here . 
The comments that the panel has already raised on the impact 
s tatement will be addres sed in the impac t  s tatement if they ' re 
s t ill  appropriate . 
The o ther requirement that the pane l has is  to act in its 
capac i ty as an advisory panel to the Commiss ion , which is  to act 
as a conduit of public  concern to the Commiss ion and provide 
advice , and that , in my mind , is somewhat independent of the 
impac t s tatement or i t ' s  a synthes i s  of the impact s tatement plus 
what has transp ired at these  meetings . 
So , I th ink that the pane l certainly can go to the Commiss ion and 
provide its comments on the proposal . 

CHAIRMAN MORRI S :  S o , we ' re saying that we can separate PDMS and the 
PEl S as a proposal or we can- - I guess  if we feel we have to make 
some - - somebody agreed we had that opt ion . 
I think in my mind , they are somewhat mixed . I fel t  maybe a 
month or two ago that you could separate them , but , you know , 
some of the prob lems I had with regard- - one of the problems I had 
with the PElS is i t  doesn ' t deal with the like l ihood of funding 
in each scenario . 
One of the discus s ions we ' ve had here is  what would be the 
funding plan in each scenario , and I realize  the problem in 
deal ing with that , but I think it is a flaw in the PEl S . I think 
it makes it a very di fficult - - makes i t  very difficult to review 
the PElS , I think , in a logical way . 
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The other scenario that bothers me i s  the risk to the environment 
if it i s - - i f  the plant is mothballed inde finitely , and at the 
last meeting , you know , you used here in the review on PDMS a 
2 0 - year period o f  t ime and , yet ,  at  the last meet ing , we heard 
that 20 years could be 60 years , it could be a hundred years . 
I don ' t want to imagine things , but I think the l ikelihood is 
that the PDMS will be  much longer than 2 0  years . That ' s  the 
sense I get , rightly o r  wrongly , that once PDMS occurs , that i t ' s  
going to be comb ined with decommissioning at some point and the 
whole thing i s  going to continue to be mothballed for much longer 
than 20 years . 

· 

I think that ' s  the mos t  l ikely scenario , personally , and that 
that is not really considered and �hat then is the risk to the 
public with a plant that ' s  mothballed for e i ghty or a hundred 
years . I mean , who even knows after 5 0  years what that plant 
really is and is  there a threat to the pub l i c  or to the environ­
ment because o f  that . 
That ' s  my c oncern as a person go ing into thi s . I s tated early on 
that I fel t  that PDMS was a right  pos i tion . I said that pub ­
l ic ly , but I have also  said that at what point should that PDMS 
begin , and I continue to have that s ame concern , and our discus ­
s ion real ly has j us t  c louded that is sue for me on i t . 
So , I think , I gues s  I ' m  saying that I see them comb ine d .  I see 
PElS  and PDMS as very hard to separate because one is  somewhat 
dependent on the other . 

MS . MARSHALL : Well , doe sn ' t PD mean pos t - defuel ing? I mean , wouldn ' t 
that point that when the fue l  has been defueled? removed? 

CHAIRMAN MORRIS : Bas ically , that ' s  what we ' re saying . Defue led : 
They ·can de fine this better than I can . Apparently , i t ' s  readily 
available to get to i t , the reactor , but there is  a lot  of fuel 
that is throughout the system , that is not so easy to reach , that 
they ' re s ay ing they want to put into a s torage s i tuation so that 
they can have it decay over a period of t ime and maybe with new 
technology would be eas ier , more eas ily removed , and it will 
lower the amount of radioac t ivity to the worker . 
So , there ' s  two things I ' ve heard from a period of time . There ' s  
not so much the money from the operator but more new technology 
and lower radiat ion exposure to workers . That seems to have been 
the argument that they have presented for PDMS . 

MS . MARSHALL : There would be more exposure to workers who are 
involved with cleaning up Uni t  2 than with the ordinary nuc lear 
fac i l i ty . 
I guess  what bothers me was that inc luding TMI - 2  in this rule 
bus ines s ,  that , you know , you don ' t have to submit unti l  July 
1990 , i t ' s  almost  as though , wel l , this i s. put in the same 
category with all the other nuclear plants . 
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I was under the impre ss ion that Unit 2 and the acc ident that took 
p l ace really was s ome thing pre tty spec ial , and it bothe rs me that 
a ,  you know , plan for decomm i s s ioning it is  b e ing pos tponed 
because it is be ing lumpe d  with all the others . 
I think that , you know , s omething should be done about it  now , 
whe ther i t  is  the phys ical thing o f  actually res toring it  to the 
ul timate goal that i t  would be res tored to o r , at leas t , i t  seems 
to me , that the funds for de tail ing wi th that should be deal t 
wi th ,  the plan should be submi tted and not b e  put on hold until , 
you know , we follow through w i th thi s rule for 1990 . 
I don ' t know when that means that the funds would be s e t  as i de , 
the t ime . I imagine that PUC would be involved in i t  a t  s ome 
po int . 

CHAIRMAN MORRIS : Well , i t  all  becomes very comp l icated when you con­
s i de r  PUC and what they would allow to go into the cleanup , and 
i t  becomes very compl icated when we try to f i gure out what will  
the NRC accept as a funding p l an .  
As you ' re p o inting out , - -

MS . MARSHALL : But why del ay i t  unti l  1990?  Why hasn ' t i t. b een 
s tarted already? I t ' s 11 years . 

CHAIRMAN MORRIS : Because what they ' re saying is  that that i s  for the 
decomm i s s ioning of any p l ants and this  i s  a new order that was 
put out by the NRC that s a i d  the p lan mus t be e quipped to get 
funding for decommiss ioning , and what ' s  happening with us here is  
that they are comb ining the PDMS with the decommis s i oning as  one 
funding p l an to be presented in July of 1 9 9 0 , and I share the . 
same concern you have , that we have no real funding plan before 
us to review as part of thi s  PElS . 
Part o f  the PElS  was the cos t o f  thi s  particular phase o f  the 
cleanup , but there ' s  nothing to address  as to how would those  
funds be put  in  place . S o , I hear what you ' re s ay ing . I ' m  .j us t  
indicating there ' s  no t an NRC s tandard and there i s  no require ­
ment for that funding p lan unti l  July o f  1 9 9 0 . 

MS . MARSHALL : Wel l , i t  makes you wonder i f ,  you know , that the 
p o l i t ics of the thing doe sn ' t make i t  temp t ing to j us t  s imply 
de lay and delay and delay , wre s tl ing with coming to  grips  with 
what are we going to  do . 

CHAIRMAN MORRIS : Le t ' s - -

MS . MARSHALL : So - -

CHAIRMAN MORRI S :  I don ' t know i f  you fol l owed the discus s ion a t  the 
last  meeting , but that was prec i s e ly one of the p o ints that was 
made , that under PDMS , under one option here , the 20 - year delay 
until  they begin that cleanup and , yet ,  i t  was readily agreed 
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to  at the last  mee t ing by even Mr . Standerfer or Mr . Kintner 
that , in fac t , 20 years may be a moving targe t way into the 
future , that PDMS could be comb ined with decommiss ioning , and 
decommiss ioning could be put off  for many , many years more than 
twenty . S ixty , e i ghty , maybe a hundred .  I think they ' re not 
unreasonable numbers to  t alk about , and as I said earlier , i t  
could b e  maybe more in l ine in reviewing the PDMS than the 
2 0 - year period . So , i t  is a del ay , could very we ll  be a de lay ing 
game . 

MS . MARSHALL : We l l , I don ' t think the p ane l should support evasion o f  
respons ib i l i ty .  I don ' t know what we can do about it , but except 
to  go on record . 

CHAIRMAN MORRI S :  Okay . Are there any other observat ions ? 

MR .  GERUSKY : I have a que s t i on concerning what NRC had author i ty to 
do . 
I f - - under the decomm i s s ioning rule now , could the Commiss ion 
dec ide that TMI - 2 mus t be - - that c l e anup mus t b e  continued through 
decommiss ioning at th is po int and require the ut i l i ty to cont inue 
a l l  the way through decommiss ioning and forget ting about that 
rule , or  can they - - or do they have a cho ice at all? Could they 
require s ome s topp ing b e tween that po int down to a l evel in which 
" normal reactor , "  which was never really defined , and then 
decommiss ioning at a l ater  dat e ?  
I n  other words , if  there is  another s topp ing point i n  between 
what is b e ing prop o s e d  and final decommiss ioning , can NRC require 
that or can they only react to what the uti l i ty propos e s ?  

MR .  MASNIK : My unders.tanding is  that the Commis sion has not come up 
w i th criteria for decommiss ioning criteria as far as , you know , 
what s ort o f  cleanup l eve ls  are required before , for examp l e , you 
go into a s afe - s tore condit ion . 
S o , obvious ly , we can ' t require that at the pres ent t ime . That ' s  
s omething that i t ' s  my unders tanding i s  under deve lopment at · the 
present t ime . 

MR .  GERUSKY : I guess  the que s t ion i s , what are the options availab le 
to us ? I don ' t really understand what they are right now . 

MR .  SMITHGALL : Excus e  me , Torn . Am I mi s s ing something there?  When 
they talk about s afe - s t?re and containment in that new decommi s -
s ioning rule - - ' 

MR .  MASNIK : Right . 

MR .  SMITHGALL : - -where i t - - am I miss ing the po int whe re decon is  the 
alternative in which equipment and s tructures of the fac i l i ty 
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containing radioactivity are removed and decontaminated to a 
level that permits property to be released from restrictive use ?  
That be ing decon . Safe storage i s  the alternative which is  in 
es sence deferring decontamination . 

MR .  MASNIK : That ' s  correct .  

MR .  SMITHGALL : Aren ' t those criteria for - -

MR .  MASNI K :  What I ' m  saying is that there ' s  no criteria to clean up a 
plant to a certain level before it  goes into safe - store . Now , 
there i s  obvious ly criteria for unrestricted use of an. area . So , 
under the dismantlement option , there is  an endpo int there . 

CHAIRMAN MORRI S :  I think , though , even though it  seems to be cer­
tainly an undefined s ituation here , I think the panel should feel 
free to , if they have a sense or a feel ing on this part icular 
question , they should feel free to offer that sense to the 
Commiss ion . 
What they can and can ' t do with i t ,  I think at this point , we 
don ' t know . 

MS . MARSHALL : Can somebody tell me , is  unres tricted use the goal for 
the cleaning up of any- -

MR .  MASNIK : Any fac il ity . 

MS . MARSHALL : Any fac i l ity . 

MR .  MASNIK : That ' s  correct .  

MS . MARSHALL : Is it contemplated that that would be the goals of 
TMI - 2 ?  

MR .  MASNIK : That ' s  correc t .  

MS . MARSHALL : By unres tricted use ,  does that mean that the phys ical 
plant would still  be there , · that people could walk in and out and 
it  could be used for a museum or something? 

MR . MASNIK : Conce ivably , it could be farmed or houses buil t  on the 
si te , and it ' s  to a po int at which people can inhabit  it and not 
have any restrict ions due to radio logical cons iderations . 

MS . MARSHALL : Have there ever been any nuc lear plants anywhere in the 
world that have been decommiss ioned and there has been that type 
of restorat ion? 
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DR . WALD : The plan for Shipp ingport , which is  currently in the 
process  o f  decommiss ioning , is for it  to be resorted to pub l ic 
use s . A pub l ic park . That is  the goal and the Chairman was 
talking about it about three or 4 years from now . 
But that ' s  the obj ective there . 

MS . MARSHALL : Where is that located? 

DR . WALD : I t ' s near Pittsburgh . Twenty miles from Pittsburgh . 

MR .  MASNIK : There have been reactors that have been completely 
dismantle d .  One , I bel ieve , is Elk Rive r ,  where they essentially 
leased the ground for unrestricted use .  

MS . MARSHALL : I should think they woul d  have a handle on costs , i f  
i t ' s already been done . 

( DI S CUSS ION ] 

DR . WALD : I t  seems to me that Tom has a very interesting suggestion 
which has not been broached before , which is a s topp ing po int 
somewhere along. the l ine which I would define as an environment 
which is no different than any active operating plant , and that 
may make a . lot  more s ense than all or nothing , which is what ' s  
been discus sed up to now . 

MR .  MASNIK : But that ' s  precisely what the impact s tatement defines as 
the endpo int of our evaluation . I t  is  conditions closely 
approximating the operating plant nearing the end o f  its  l i fe . 

CHAIRMAN MORRIS :  I s  that th� endpoint o f  PDMS ? 

MR .  MASNIK : In our mind , yes . 

CHAIRMAN MORRI S :  Right . I unders tood that . 

MR .  MASNI K :  That ' s  correc t .  
Now , the next s tep after that would be decommiss ioning . 

CHAIRMAN MORRIS : I unders tand . 

MR .  MASNIK : But the prob lem to understand i s  that they ' re getting 
bloodied . 

CHAIRMAN MORRIS : But I think i f  we ' re looking for an action here and 
it would be one where i t  would be a plant equivalent to , as Nei l  
po inted out , a normally operat ing plant , that is  a t  least more of 
a defini te pos ition than maybe what we ' ve been discuss ing at this 
po int , and I think Tom was trying to say the same thing . 
Anne ? 
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MS . TRUNK : Couldn ' t we put a deadl ine , say , 20  years , you have to 
have the PDMS , you know , completed and start decommiss ioning , 
instead of going for 30 years and 60 year s ?  

CHAIRMAN MORRIS :  Well , I guess  this panel could make - - I  think we can 
o ffer any observat ion we want to at this po int . 

MS . TRUNK : But uphold it , too . Not l ike that water thing that we 
were go ing to look at every couple of  years and eventually gather 
up - - and have some thing that , you know , you make i t  s tick . 
Then , I also want to know , what is  the safe plant . I f  they put 
into s torage , j us t  what is s afe for the environment and for me 
l iving in Middletown? 

CHAIRMAN MORRI S :  I think there ' s  been attempts to try to de fine what 
that is , and I think one definition has been at  least equivalent 
to radiation leve ls in a normally operating plant . Whatever that 
means . 
Obvious ly , there ' s  a lot of  technical que s t ions that we could not 
provide answers to , and that we will not have answers to as we 
de liberate on this . I t  j us t  isn ' t possib le . I t ' s  such a complex 
i s sue for us to take on , and that ' s  why I ' m  saying all I think we 
can offer as a panel is a sense of  after three meetings , full 
lengthy meetings , what is the sense of the p ane l , and I don ' t 
think we ought to fee l  that we ' re giving something that we can 
technically support . 
I think we have to - -we ' ve heard pub l ic comment . We ' ve heard 
GPU ' s pos it ions and certain comments from the NRC and these have 
deve loped a sense of the pos it ion that we have , and I think 
that ' s  what I ' m  trying to ge t to . 

MR .  MILLER : I think we ' re all  express ing the , same frustration at not 
having clearly defined endpo ints of things that  seem to be rather 
generic , and I think that we need to express  this frus·tration to 
the Commiss ioners . 
I ' m not sure i t ' s  the function of  this panel to define what those 
endpoints ought to be for any of  those condi tions . 

CHAIRMAN MORRIS : Thank you . 

MR .  GERUSKY : Jus t  a comment on that . 
I n  the SAR , there is a table indicating what the levels of  radia ­
tion , radioactivity , ins ide the plant will be under PDMS versus 
what it would be in a normal operating plant , and you can get a 
c ompar ison , but , you know , the firs t time I saw that table was 
this afternoon . 
We haven ' t  had an opportuni ty to look at i t  and ask ques tions 
about i t . So , i t  is in there . I t ' s  available . So , there is 
something in the SAR that can provide us with the guidelines as 
to what  at least the utility believes is a reference plant . 
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MR .  MASNIK : I also bel ieve in the supplement , there i s  a table on 
endpoint c r i teria for cleanup . 

MR .  SMITHGALL : Mike , could you s ee. what you can find on that and 
while  you ' re looking , i f - - Ken- -

MR .  MASNIK : I t ' s on page 3 . 2 .  I t ' s  " Licensee ' s  Radio logical Goals 
for TMI - 2  Fac i l i ty at  the End of Its Use . " 

MR .  GERUSKY : What was that page? Does that give a reference po int , 
too? 

MR .  MASNIK : No . 

MR .  GERUSKY : I t ' s  a comparison of the two , as I was po inting out . 

CHAIRMAN MORRIS :  Mike , while you ' re looking , I realize  we ' re pursuing 
that  one que s t ion ,  I ' m  j us t  go ing to see if Tom has any thoughts . 
Ken , did you have anything additional you wanted to add? 

MR ,  MILLER : The only thing that I would l ike to add is in looking at 
the dos e  sav ings that are to be gained through PDMS , if you 
compare that to a cleanup population of about a thousand persons 
over the same 20 or .. 30 years , you ' re looking at dose savings that 
are comparab le to the same committed doses people are go ing to 
get from natural background radiation . 
And if  you throw in the radiation dose from radon , you ' re go ing 
to get leve l s  that reach the extremes of what your proj ections 
are there . 
So , I ,  personally don ' t see j us t i fication for go ing into PDMS 

· based upon the dose proj e c tions· that are in the impact s tatement . 

. MR .  SMITHGALL : Excuse me . To go back to Mike ' s  comment a l ittle 
ear l ier that we c an comment on the PElS and the PDMS and be a 
conduit  of pub l i c  op inion and advice , I guess  my thought there is  
that I don ' t think we ' re confident enough in the numbers that are 
be ing used to e s timate the dos e  savings and that was interesting 
to hear Ken ' s comments on i t  right now . 
Secondly , and more importantly for me , I don ' t think i t  can be 
certain that funding would be in p lace despi te the assurances of 
Mr . Kintner in his letter and us making comment on that without 
even see ing the plan .  
So , I ' m  a l i ttle dub ious . I would rather comply with the 
Commi s s ion ' s past s tance on an expedi tious c leanup and not leave 
a was te s i te on the Susquehanna River for 90 years . 
Again , I see no j us tificat ion for PDMS based on that . 

CHAIRMAN MORRI S :  Joel?  
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MR .  ROTH : Yes . Try to make some s ense of this . I have a fee l ing 
that to a certain extent , we ' ve been caught in the trap o f  
deal ing with NRC rules or GPU rules that in a t ime past w e  sort 
of rebelled against somet imes and said , we l l , this is how we feel 
and we should go on record in saying that . 
For ins tance , the funding which we were told we had no bus ine s s  
deal ing with , but , yet , for about 2 or 3 years , w e  continued to 
do it and kept  pressure on , and I ' m  glad we did . 
I j ust have a sense tonight that NRC would probably be a lot  more , 
comfortable if we would j us t  be good children and go along with 
the rules , and I j us t  have a real s trong s ense that we can try to 
cut through all  that and j us t  really s ay there ' s  no j usti fication 
for the PDMS and for the cleanup to proceed immediately , and let  
the NRC deal with what is , you know , what are the finer po ints , 
that we are representing , s ay ,  the pub l i c , the pub l ic sense is 
that , and stop trying to maybe , you know , compl icate ourselves , 
you know , with the i ssue . 
What I hear , you know , Ken Miller make the statement , you know , 
no j us tification , as a sc ientist , that ' s  very meaningful to me . 
When I hear , and I did hear , I read Mr . Kintner ' s ,  you know , 
promise of funding , it reminds me of what George Bush probably 
meant in 1980  as "voodoo economics " has come to roost  at this 
po int . 
I j us t  don ' t see any reason for us to real ly try to make it  maybe 
too compl icated and j us t  merely say this is  our feel ing as a 
pane l that PDMS i s  not j ustified at this po int and we throw it 
back to you to deal wit� getting on with c leanup , and i f ,  you 
know , someone would l ike to put that into a mo tion , I ' d  be very 
happy to accept ·that . 

CHAIRMAN MORRI S :  What I ' d  l ike to do , hopefully we can allow each 
person to have a comment , and then if  somebody would l ike to make 
a mo tion to at least begin the proces s ,  I think that would be 
wonderful . 
Gordon? 

MR . ROBINSON : I couldn ' t agree with your earl ier comments . I have a 
problem dist inguishing between a PElS and an SAR from the s tand­
point of the information that I go t .  I had a chance to look at 
the SAR , but I don ' t have too much o f  a problem with PDMS , the 
two cr iter ia , ne ither of which show up in the PElS . I t ' s 
terrible letters . 
One is the funding , is the funding go ing to be in place . The 
s econd one is , and there ' s  a s tatement in the PElS that says , " In 
addit ion , the s taff conc ludes that no further c leanup following 
defuel ing or no act ion alternative is not acceptable because th is 
course would not resul t in el iminat ion of public  health and 
safety risks assoc iated with the damaged fac il ity . "  
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So , that indicates that  the re is  some time limi t that has to be 
satis fied as far as completion of the 'decommis s ioning and c leanup 
is  concerned .  
Yet ,  I have s een no indication o f  why there i s  and what the ri sks 
are to safety . · I t  may show up in the SAR . I t  may just be good 
c ommon sens e . I j us t  don ' t  know the answer to that . Thos e  are 
the contents that are bothering me . 

CHAIRMAN MORRIS :  Thank you , Gordon . 
Fred? 

MR .  RICE : Thank you . 
Gordon asked a question,  is  the funding going to be in p lace . My 
ques tion i s , what is  the procedure to guarantee the funding . I f  
I knew that , then I think I could take a better pos ition a s  to 
whether the cleanup should be immediate or 10 years or 15 or 20 , 
but how do we guarantee the funding . That ' s  my que s tion .  

CHAIRMAN MORRIS :  Neil?  We finally got over to your s ide . 

DR . WALD : I real ly want to raise the s ame concerns that some o f  the 
issues have not been quanti tated the way they s ay the occupa­
tional exposure i s . I ' m no t sure the quantification o f  exposure 
at the twenty , thirty , s ixty , ninety , or whatever number of 
years , the costs would be to _  we igh against thi s  occupational 
exposure . 
I ' m  not sure that the PElS gives that . I f  it  does , I may have 
missed it or forgotten what I read . 
So , I think there are variables here that we really don ' t know 
and certainly funding is one o f  the biggest .  I think that .is the 
comment from the panel that I would expect the NRC needs to know . 

CHAIRMAN MORRIS :  Which one spec ifical ly , Neil?  I didn ' t catch the 
las t . Funding? 

DR . WALD : You finally got to me and you didn ' t l i s ten . 

CHAIRMAN MORRIS :  I lis tened to the first for a minute or so  when you 
were talking about agreeing on the funding , but I mis s ed the last 
part . 

DR . WALD : I said .that there are so many variables  to we igh agains t 
the quantitative figure for occupational exposure , s ay ,  are not 
in p lace , certainly not in any time frame , like 20 , 30 , 60 , or 
90 years , and the funding i s  another area for which we don ' t have 
any quantitative information and it makes it very hard to have a 
reasonable j udgment on it . I think that ' s  a comment or a 
complaint or frus tration . 
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CHAIRMAN MORRIS : Wel l , I certainly share that , and I think I ' ve heard 
mos t  people here share that very s ame thing . Both the radiation 
exposure , moving target type o f  thing , and the funding prob lem . 
I wonder if  anybody is in a p o s ition here to share with us a 
proposed mot i on . Joel  keeps wh ispering he ' s  working on 
s omething , but I don ' t know if he ' s  ready or not . 

MR .  ROTH : Wel l , with my luck in the voting , I ' m  go ing to be very 
careful , you know , on what I say . 
But j us t  as a s tar t ,  I gues s ,  · and I ' m  certainly open to friendly 
amendments or whatever to i t , and i t ' s  go ing to be no t worded 
correctly , but I ' d  j us t  l ike to see us , you know , move off center 
like and act respons ibly and quickly , is  j us t  to say that we see , 
the panel sees no compell ing reason for the PDMS and under that , 
we can use the worke r  exposure and the funding and , therefore , to 
proceed with the cleanup expedi t ious ly . 
I ' m  certainly open to  any fr iendly changes . Hearing s il enc e , 
i t ' s  passed , right?  

CHAI��N MORRIS : Okay . Let ' s  j us t  take i t  s l owly here . The panel 
sees - - the mot ion would be  that the panel sees no compel l ing 
reason for the PDMS and then fo l l owing the PDMS , you express some 
concern regarding funding and the worke r  exposure que s tion . 
I guess on the funding , you said  i t ' s  the uncertainty of the 
fundi_ng for the PDMS and on the worker exposure , i t ' s  the 
uncertainty of j us t  what l evel of worker exposure is saved · due to 
the delay , whether i t ' s  a 2 0 - ye ar period or a 40 - year per iod , 
worker exposure would change . There ' s  a great deal o f  
uncertainty to that . Therefore , c l eanup should proceed 
expedit ious ly . 
Ne i l , comment? Clar i f ication? 

DR . WALD : I don ' t enti rely share Ken Miller ' s  pos i t ion about the 
worker exposure . If we ighed agains t the add i t i onal worker 
exposure , there is nothing , then I c an wai t  for the worker 
exposure . 
My prob lem is I don ' t know what to weigh agains t i t  and the cost  
is sue is  one reason I vote . In other words , will  this ac tually 
be taken care of  in 2 0  years or not?  I don ' t know how to we igh 
what ' s  in the balance agains t the worker exposure , but given an 
improvement or reduc t ion of worker exposure and no loss anywhere 
up and down the l ine , I would have to  vote for the worker 
exposure . 

MR .  MILLER : Can I c l ar i fy my c omments? 

CHAIRMAN MORRIS : Certainly . 
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MR .  MILLER : I was not saying that I didn ' t think the worker exposure 
was s i gnificant . I was trying to put it  into context in terms o f  
i ts s i gni ficance , and I was saying that , j us t  do ing a quick cal - · 
culation , i t  turns out to be that the dose savings , the total 
dose savings amounts for the amount o f  natural background radia­
tion on the same worker p opulation you get  over 20 years . 
I didn ' t say that i t  was ins igni ficant . However ,  .on the other 
hand , this  population' in this  area has been given a lot o f  these 
dose  p roj e c t ions and dose e s timates and so on . Following the 
acc ident , ·an analys is  was done to indicate that the total p opula­
tion dose  c ommi tment in this  area o r  at  least  radioisotopes was 
3 300 person - rem , and the people -o f  this  area were told that this  
would be expected to produce approximately one -hal f o f  one case 
o f  fatal cancer , and , the re fore , this is ins ignificant . 
So ,  i f  that 3 300 person- rem was ins ignificant in that sense , this  
3 300 person- rem should really be somewhat ins ignificant in the 
same sense . 

DR . WALD : Can I c omment? 
' 

CHAIRMAN MORRI S :  Sure . 

DR . WALD : Except  that one was already received and the o ther is  be ing 
planned and that is a big  di fference there . 

MR .  MILLER : Not in the calculat ion . . I would also like to add to · that 
l i s t  that I th ink we need to convey. to the Commiss ioners our 
concern , our frus trations over the s e  poorly define� endpo ints . 
I think that ' s  the real p roblem here , and that ' s  what ' s  got· us 
all bogged down in trying to come to some sort  of dec i s ion and 
�hrowing out s ome thing we could all vote on . 

MR . RICE : Mr . Chai rman , l e t  me ask another que s t ion . 

CHAIRMAN MORRI S :  Yes , s ir . 

MR .  RICE : The Federal Regis te r ,  dated Monday , June 2 7 th ,  198 8 , deals 
with the financ ial assurance and record keeping for decommi ss ion­
ing . Paragraph F says , " Financ ial assurance for decommis s i oning 
mus t be p rovided by one or more of the following methods : 
prepayment , "  that would be one , " o r , two , a slurry· method ·of 
insurance o r  o ther guarantee methods , "  but there ' s  an entire 
se c t ion here that expl ains exactly wha t  the l i c ensee  mus t do . 
S o , has a funding plan been subm i t ted? 

CHAIRMAN MORRI S :  The answer i s  no . A funding plan would not be 
submitted until  July of 1990 . 

MR .  RI CE : That ' s  July 1990?  
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CHAIRMAN MORRI S :  That ' s  the deadl ine . 

MR .  RICE : Wel l , I think we ought to sugges t  that that be updated so 
that we can cons ider i t  because I j us t  think that we cannot come 
to a p roper conc lus ion . 

CHAIRMAN MORRI S :  And I think that ' s  the po int of the motion , that , 
again , if  I could attempt to c lari fy where  we are at this  po int , 
the mot ion is  the panel sees· no compe l l ing reason for the PDMS 
and after that , I think some po ints have been made regarding 
conditioning that s t atement on PDMS ' s  poorly defined endpo ints . 
Worker exposure savings argument is  no t convincing when you 
compare it to the uncertainty of .the funding and uncertainty o f  
the length of t ime o f  the PDMS . 
I mean , that - - a t  leas t I ' m finding in this a sense tha t  whe ther 
you agree  with the comment Ken is making o r  Ne i l  has been making , 
I think there is  a s ense o f  the panel that the worker exposure 
savings , the argument for that , is j us t  not convinc ing when you 
compare it to some of the other open- ended things that are j us t  
funded and the moving target when i t  comes to the PDMS itself .  
Therefore , the c leanup should not proceed - - there fore , the cleanup 
should p roceed expeditious ly , and express  also in the motion that 
we define endpo ints that have caus ed the pane l to fee l  a s ense o f  
frus tration i n  dealing with the PEIS and the PDMS . 
Again , I ' m j us t  throwing out some guidel ines here that we can 
clean up if we so de s ire . 

MR .  ROBINSON : I have a p roblem with making a dec is ion on PDMS at th is 
po int unti l  some of the other things are defined , and i t  seems to 
me that the way the mot ion reads now , we are making a dec i s ion 
agains t PDMS , and I ' m not ready to do tha t  ye t .  
I ' d  l ike to see some more - - the other problems defined' and then 
make the decis ion rather than make the decis ion and say these 
have been we ighted agains t each other . 
We have n ' t had a chance to we igh them yet because we don ' t know 
what the answers are . 

CHAIRMAN MORRI S :  We l l ,  we could change the l anguage to s ay that unt i l  
such t ime a s  other informat ion is available , that the pane l takes 
the p o s i t ion . 
Again , I unders tand what you ' re saying . That informat ion is not 
forthcoming . We ' ve had nobody come forward and say , well , we ' re 
going to give you a funding p l an tomorrow , and unless  i t ' s  
forthcoming , how can we deal with it?  

DR . WALD : I think that I would subscribe to what Gordon said , is to 
say that there ' s  no reason to go for that . The pane l is not in 
favor of going forward with the PDMS unti l  the j us t ifications are 
made much more c leare r . 
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MR .  ROTH : Yes ,  but as the maker o f  the motion , that is  not a 
amendment . I t ' s not open j us t  for friendly amendments . 
I understand that . But I certainly wouldn ' t incorporate 
my proposal , my resolution , whatever you wish to call i t  
point . 

friendly 
Right . 
that in 
at this 

No , I c ould not accept that . I think i t ' s  up to the - -

CHAIRMAN MORRI S :  Tha t  would be a whole new motion . 
• 

MR .  ROTH : Right . 

CHAIRMAN MORRI S :  And I guess  what we should do here is try to move 
towards a wording that maybe is a sense to here and vote up and 
down , you can certainly - - Ne i l , yes , I hear what you ' re saying . 
I think if you have another pos it i on on this that you ' d like to 
o ffer , that you wil l  vote up or  down on this motion or  you will 
try to amend this motion or  have a sub s titute motion on it . 
But at thi s  point , b e fo�e as again , the pane l s ees  no compel ling 
reason for PDMS and because o f - - again , because of no convinc ing · 
reasons be ing presented on worker exp osure and the uncertainty of 
the funding and the unce rtainty o f  l ength o f  time of the PDMS , we 
basically are oppos ing PDMS and sugges t ing that c leanup proceed 
expeditiously . 
That ' s  the sense o f  what is  before us at this . point . 

MR .  ROTH : Can I j us t  give one o ther reason for that motion? As I 
agree with what you ' re  saying , but I think the onus is on the 
utility and the NRC to s tep forward and do that and not for us to 
say , we l l , when you do , you know , - - I mean , to ask them , I don ' t 

· think we should have to ask them . 
I think we should say i f  we agree , there is no comp e l l ing reason 
at thi s  time , l e t  the utility s tep forward , let  the NRC s t ep for ­
ward , and show us comp e l l ing reasons . 
I don ' t think we have to , you know , amend and maybe weaken the 
stand . I don ' t think we should wait till  1990  to give the fund­
ing . I f  they wish to move it  up , I think that we should make our 
stand and they then have every right' to come back to us and say 
here ' s  what we ' re go ing to do about that . 
I would rather not see us s tart anew our feel ings , you know , at  
thi s  point , and I use , for example , what we did on funding . I 
use , for example , when- - I  mean , God mus t have been l i s tening that 
night because a numbe r  o f  years ago , I had made a mo tion that the 
cleanup o f  Unit 1 shouldn ' t be s tarted until there was a funding 
plan for c leanup . This pane l actually voted in favor o f  that 
motion , and we did br ing it up before the NRC , and they were 
s tartled , but at leas t it showed bur fee lings . 
I gue ss that ' s  a l l  I ' m  trying to do at this point . 
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MR .  GERUSKY : Could you make a m inor modification in i t  and s ay , cut 
out the phrase "we are oppo sed  to PDMS " an� s ay we propose 
exp e di tious cleanup ? 

CHAIRMAN MORRIS :  I - -

MR .  GERUSKY : And that would solve everybody ' s problem . 

CHAIRMAN MORRIS :  I would s tate again for the reco r d ,  again , the p ane l 
sees  no compel ling reason for the PDMS . I t  doesn ' t  s ay we ' re 
opposed . 

MR .  ROTH : Right .  

CHAIRMAN MORRIS :  We see  no compelling reason for the PDMS � 

. MR . ROTH : Right . 

CHAIRMAN MORRIS :  Now , comments on some thing l ike that .  Worker 
exposure savings . Worker exposure s avings argument is not 
convincing compared to the uncertainty o f  the funding and the 
uncertainty o f  length o f  tiine of the PDMS .  Therefore , c leanup 
should proceed expedit ious ly . 

MR .  ROTH : Exactly . 

CHAIRMAN MORRIS : Obviously , i t  nee ds cleaning up some , but that ' s  
again the sense of what we ' re saying and part of the mot ion then 
is the s tatement that poorly defined endpoints  o f  cleanup caused 
the pane l to fee l  a sense o f  frus tration in deal ing with the PElS  
and PDMS . 
Now , again , j us t  to c l ar i fy ' i tems , I personally agree with wha t  
Joel  is  s aying . I think we ' re not clos ing off the chance to 
return to this  issue i f  somebody comes forward and presents 
informat ion that we are ' lacking . 
So  that , you know , for the . record , my vote - - I ' m  certainly open to 
rece ive informat ion on both of thos e  arguments , but unt i l  we do , 
I have been express ing the op inion on what we ' ve hear d ,  and wha t  
we ' ve heard is  tha t  there ' s  n o  funding p lan unti l  1990  and this  
PElS  is supposed to be completed by this  year s ome t ime , which is  
a whole year - and- a - half  before the funding plan is put in place . 
So , if  that ' s  the case and with that kind o f  uncertainty , I 
personally don ' t fee l  l ike I ' ve got much o f  a choice but to  vote 
for the mot ion . 

MS . MARSHALL : Couldn ' t we be a little  more specific and reque s t  that 
a p lan for decommiss ioning be s tarted at this  t ime with the 
ultimate goal of unres tr i c ted use ?  
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CHAIRMAN MORRI S :  1 think , if  I could - - that ' s  a separate - - in t;he 
decomm i s s ioning issue is somewhat separate from the PDMS . 

MS . MARSHALL : I t ' s the dec omm i s s i oning that they ' re talking about in 
this  Kintner l e t ter . 

CHAIRMAN MORRIS :  On the funding . 

MS . MARSHALL : And putting i t  wi th al l the o ther l icensed reactor · 
plants in the country . 

CHAIRMAN MORRI S :  That ' s  the way i t ' s  tied into decommiss ioning 
because they have agseed that the PDMS funding would be inc luded 
in the submiss ion . 

MS . MARSHALL : D i d  the - - TMI - 2  is  a l icensed reactor plant . I t  hasn ' t 
been  an operating plan t  for 1 1  years . 

CHAIRMAN MORRIS : I think the po int that ' s  be ing made i s  you can 
certainly try to make a mot ion to  amend this , and I would encour ­
age you to do that i f  you have a thought on i t , but I think what 
was said  in the motion is again is that this  panel is making a 
s trong s tatement based on information that ' s  been p rovided to us . 
I f  somebody wants to c ome along and try to change the sense o f  
the panel b y  providing info rmation on decommis sioning , funding 
p lan , or something on the PDMS or s ome changes , by all means , 
feel free to  do that . 
But the given · informat ion we have , this  is  the sense o f  the 
pane l . 

MS . MARSHALL : That - -

CHAIRMAN MORR I S : Which inc ludes the sense of ,  frus tration throughout . 

MS . MARSHALL : We are j us t , in o ther words , go ing to put s imply on 
record that we ' re oppo sed to  the mon i tored s torage , pos t ­
defuel ing mon i tored storage ?  

CHAIRMAN MORRI S :  But we are c ondi t ioning that on the fact that we 
have not - - the worker · exposure que s tion has not been compell ing 
when you compare i t  to the lack o f  information on the funding , 
and the lack o f  information on the length o f  PDMS . 
So , we ' re conditioning i t . 

MS , MARSHALL : I t ' s  a unique plant , though . 

CHAIRMAN MORRI S :  
transcript . 
to help us , 
Again , i t ' s 

They unders.tand that . They ' re going to  read the 
I f  somebody want s  to come along and o ffer someth ing 

fine , but unti l  they do . 
such an open- ended que s t ion for us to  answer .  
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MS . MARSHALL : They have to s tart the p lan some t ime . 

CHAIRMAN MORRIS : I unders tand that . 

MR .  ROTH : Can I j us t - -Arthur has been a very fine spokesman for my 
mot ion , and I certainly don ' t want to  s top i t . He ' s  on a roll  at 
this point . 
But all I ' m  try ing to say is  condens ing all  thi s  into the no ­
compelling reason and l e t  them come with all  the o ther reasons 
and points they wish to . That ' s  not for us to do , you know , at  
this  point . 
We j us t  have heard no c ompe l ling reason yet ,  you know , at this 
po int , and I think that ' s  all  my mot ion is  addr e s s ing , is  that . 
I t ' s  not addr e s s ing decommiss ioning o r  any o f  these  o ther issues 
which I certa inly fee l s trongly about . 
What the people to my r i ght , which i s  a great pos i t ion for you 
guys to be in , is j us t  try ing to ge t to  the heart of the i s sue , 
where we are . That ' s  all  I ' m  trying to  do , and not bring i n ,  you 
know , all the se  other things , which I ' m  agree ing with . 
But I don ' t think that belongs . I think the onus , the respons i ­
b i li ty belongs on GPU and NRC , not o n  the pub l i c  that keep coming 
forward endles s ly and no t for us to try to deve lop , you know , 
ideas at this  po int , but j us t  to say what we have heard , you 
know , is j us t  not suffic ient . 

CHAIRMAN MORRIS : Ne i l ?  

DR . WALD : You s t i l l  po inted out Ne i l  rather than h im . 

MR .  ROTH : Goo d ,  Ne i l . 

DR . WALD : I have to agree with the inten t . I think we ' re c lose  in 
that . My concern i s - - we l l , if you say at this t ime , for 
ins tance , as you j us t  did ,  i f  i t ' s  c lear that at this  t ime , 
the re ' s  no compell ing reason , I agree  'with you , the burden o f  
proof is on the NRC and GPU to be convinc ing about what to we igh 
aga inst the worker exposure , and I agree with the ques tion that 
we don ' t have is  important and needs to be buil �  in , and I think 
by these people , not by us . 
So , I agree wi th you . I don ' t want i t  to appear that we ' re 
c l o s ing out for all  t ime c ons ideration o f  this . 

MR .  ROTH : Right . At this po int , there ' s  no compell ing reason at this  
t ime . I would certainly accept that as a friendly addi tion . 

DR . WALD : Okay . 

I 
MR .  RICE : I have one que s t ion . What i s  the period for cleanup under 

immediate? Four year s ?  Is  that correct?  
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I thought they submitted many reasons for pos t - defuel ing and one 
o f  the reasons was that they had to tear the whole  thing apart 
and c ause a lot of res tructuring and so forth . 
I ' m s t i l l  not p repared to support your resolution . 

CHAIRMAN MORRIS :  Okay . The motion as i t  now reads has been amended 
in a friendly fashion to s ay at  this . t ime , the panel sees no 
compel l ing reason for the PDMS , worker exposure s avings - - the 
worker exposure s avings argument· is not convincing when compared 
to the uncertainty of funding and unce rtainty of  length of  time 
o f  the PDMS . Therefore , cleanup should proceed expeditious ly . 
Poorly defined endpo ints of  cleanup caused  the panel to feel a 
s ense o f  frustration in deal ing with the PElS and PDMS . That is 
bas ically the motion before us . 
I would ask permi s s ion that i f  we go forward , that I am allowed 
to have s ome editorial r i ght to clean up s imply the language , not 
the intent . 

MR .  ROTH : As long as I can hear that , s i r . 
\ 

CHAIRMAN MORRIS :  Again , I will s end cop ies  of  anY.thing l ike that to 
the commenters . I f  anybo dy has a prob lem with it and want to 
restate it , it would only be in order  for people to unders tand it 
maybe a l ittle b it better and not argue about cross ing the t ' s .  

MR .  ROTH : I would certainly accept that . Yes . 

MR .  SMITHGALL : I have heard s omebody ask for a call o f  the ques tion . 
I ' ll second it . 

CHAIRMAN MORRIS : Okay . I t ' s  been moved by Joel Ro th . That motion 
has been moved by J o e l  Roth and s econded by Tom Smi thgall . The 
ques tion has been called for , and I woul d  ask all those  in favor ­
- if you will wait  a second , I will ask you again , I will ask you 
to raise your hand if you ' re for it and raise your hand if you ' re 
agains t it , so  it ' s  eas ier to figure out . 
So , all  those  in favor o f  the mot �on , s igni fy by rais ing your 
hand , please . 

( Show o f  hands . )  

CHAIRMAN MORRIS :  There are e i ght individuals  for it  and , for the 
record , they are Gerusky , Marshall ,  Trunk , Mille r , Smi thgall , 
Morr is , Roth , and Wald . 
Those  agains t ,  raise your hands , pleas e . 

( Show of  hands . )  
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CHAIRMAN MORRIS :  I gues s  the two o ther individual s  that are present 
here this  evening , Fred Rice and Gordon Rob inson . 
No , you wi l l  not be discriminated agains t .  I didn ' t know whe ther, 
to use the names or not . I t ' s  on the record . 
Okay . That basically completes  the agenda i tems for this 
evening . 

[ DISCUSSION ) 
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No .  2.9 

Uni ted States Nuclear Re�ulatory Commiss ion Periodic  Briefin� 
by TMI - 2  Advisory Pane l - October 2 5 . 1 9 8 8  

CHAIRMAN ZECH : G o o d  morning , ladies and gentlemen . Today , the 
Advisory Panel for the Decontamination of the Three · Mi-le ' Is land 
Uni t  2 is ·go ing to present a briefing to the Commis s ion on the ir 

· recent activities  and the current concerns and comments they have 
on the p lans regarding TMI - 2·. This  is an information briefing 
and no Conimiss ion action is planned at this mee ting today . 

[ DISCUSSION )  

S ince the Three Mile  Island acc i dent took p lace ov�r 9 years ago , 
the world  has been :following the progreis  o f  the de fuel ing and 
c leanup of the plant . The Advisory Panel for the Decontaminat ion 
of Thre e  Mile Is land Unit 2 provide s an independent as ses sment o f  
the ac t ivities  at the p l ant t o  the Commis s ion through these  
meet ings and brings us the concerns and perspect ive o f  the 
c ommun i t ies  in the vic inity o f  the plant . The Commiss ion has 
found these brie fings to be informative and of value to us in our 
del iberations regarding TMI - 2  and in cons idering re lated safe ty 
issues brought to the Commiss ion for dec is ion . 

[ DI SCUSS ION )  

MR .  MORRIS : 

[ DI SCUS S ION ) 

The panel members do wish to discuss two spe c i fic topics with you 
today . One is the pos t - defuel ing monitored storage concept or 

· 

the PDMS concept or  proposal· , and the second would be the · future 
work of the panel . 

R�garding the PDMS , Tom Gerusky , one o f  our panel members who is 
with the Department of Environmental Resources in Harrisburg who 
c ould not be  with us today , raised th� ·issue o f  PDMS back in 
February of 1984 . We had , at  that t ime , in December of 1 9 8 6  I 
should say , an original presentation by GPU on that proposal . 
Then they gave us a re -briefing o f  tha t  proposal back in January 
o f  this year , in 1 9 8 8 , for the second t ime we discussed with them 
and the pub l ic , and s ince that t ime we ' ve had three o ther meet ­
ings wi th them . So  in t o tal , we ' ve real ly met with them five 
different t imes in the pub l i c  domain at our mee tings to discuss 
the PDMS concep t . I hope that you did' rece ive the letter that I 
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sent , I b e l ieve dated September 1 3 th ,  which was sent on behalf of  
the pane l . And i f  I could for  the record go  through that , i t ' s  
not a long letter and I ' d  l ike to go through at least parts o f  
i t . 

CHAIRMAN ZECH : Cer tainly . We did rece ive i t  but you may certainly go 
through as much of  i t  as you ' d l ike . 

MR .  MORRIS :  Okay , thank you . Beginning in paragraph 2 I w i l l  read 
it , " The maj o r i ty o f  the t ime in our mee t ings o f  May 2 6 th ,  
July 14th and September 7 th was spent discuss ing the draft 
suppl ement No . 3 o f  the Programmat ic Environmental Impac t 
S tatement deal ing w i th the post - de fueling monitored s torage 
( PDMS ) and subsequent cleanup . An ini tial presentati on was made 
on the document by the s taff of the NRC with subsequent comment 
and observations by the NRC , GPU , the general pub l ic and pane l 
members . " At the conclus ion of  the pub l i c  portion of the discus -
s ion at our last  mee ting . . " - - and again , that was on September 
7 th - - " .  . the panel dec ided that we should take a p o s i t ion on 
the PDMS . Prior to my outl ining that pos i tion , I do wish on 
behalf of the pane l to make several observations to you as 

' ' . 

fol lows : 

" One , ,.,h i l e  there c learly is a reduct ion in worker exposure in 
c leanup fol lowing the PDMS p l an ,  the amount of -reduc t ion was not 
as s i gnificant as we had antic ipated . Two , there is  no spec i fic 
funding plan in place , and consequently no guarantee that monies 
will be in place for cleanup fol lowing PDMS . Three , after 
lis tening to the discuss ion , it became c lear that the 2 0 - year 
period for PDMS was not definite , and in fact after a 2 0 - year 
period the PDMS could be coup led with decommiss ioning and con­
tinue in the same bas ic state for an additional 30 to 60 years . 
This uncertainty troubled the pane l . 

"By a vote of  8 to 2 ,  the panel took t;he follow ing p o s i t ion : at 
th is time , the pane l does no t recognize any comp e l l ing reason to 
follow the PDMS . The advantage of reduced worker exposure was . 
not convinc ing when considered agains t the uncertainty of funding 
and the uncertainty of  the · length of  the PDMS . Therefore , the 
panel bel ieves that cleanup should proceed expedit ious ly . The 
poorly - defined endpo ints o f  c leanup cause the panel to fee l  a 
sense o f  frus tration in deal ing with the PElS and the PDMS . 
" I  would l i ke to po int out that throughout our del iberations , 
members of the pub l ic were invited to comment . All comments from 
the pub l ic were in oppos it ion to the PDMS concept ,  and as such , I 
fee l  comfortable  in saying that the above - s tated pos i t ion of  the 
pane l also reflects the sens e of the public  who attended our 
mee t ings . "  

[ DI S CUS S ION ] 
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MR .  MORRI S :  I s  there anybody that has spec ific comment? 

[ DI SCUSSION )  

MR .  ROBINSON : Gordon Rob inson . I was opposed t o  this motion more 
because o f  the way it was worded than mos t  of the subs tance . I 
agree tha t  there should be a more comprehens ive p l an to  p ay for 
the comp le te d  cleanup , and there should be a definite t ime , s ay 
20 years or whatever the time that is real i s t i c  for completing 
the c leanup . As far as no compell ing reason � I s omewhat disagree 
w i th that . · I think there are reasons . I don ' t think they ' ve 
been wel l  arti culate d , and I think that more information should 
be provided in that area . 

CHAIRMAN ZECH : Thank you very much . Any o ther panel members l ike to 
make any comments ?  

MS . MARSHALL : Yes . I ' m E l i z ab e th Marshall , a member o f  the pane l , 
and i t  occurred to  me that precisely because the a ttention o f  the 
world has been focused on Three Mile Islarid , that i t  might .be a 
very p o s i t ive s tate to c lean up as quickly as p o s s ible  and 
restore i t  to the ultimate s tate which is antic ipated 20 , 40 , 
60 years from now . ' That this  would be - - i f  i t  s its  there , that 
i t  would have a very negative impact on nuclear power generally , 
and that working with today ' s  do llars , i t  might be more · sens ible 
to address  the whole problem now . And I say particularly in view 
of  ·the worldwide attention that this particular acc ident 
rece ive d .  

CHAIRMAN ZECH : Thank you very much , Ms . Marshall .  Yes ?  

MR .  LUETZELSCHWAB : I wasn ' t at  the mee ting but I think I have t o  say 
that I have ·to add my vo te. to the e ight who were in favor o f  the 
mo t ion . I voted previous ly to ge t the water off  the island and I 
gues s  for that reason al so , I want to get i t  cleaned up as 
quickly as p o s s ible . So  I think they ought to j us t  keep on go ing 
and ge t it done as soon as possib � e . 

CHAIRMAN ZECH : Thank you very much . Any other comments ?  

DR . WALD : The prob lem that I think we a s  a pane l faced was that we 
are be ing asked to accept an endpo int to this cleanup that was 
be ing proposed by the uti l i ty · when we really don ' t have any sort 
of  gui de from your s ide of the ques tion as to what an acceptable  
endpo int ought to  be . And I think we all real i z e  that there is  
go ing to have to be some period o f  PDMS ; we  j us t  don ' t know at 
what po int PD�S should s tart , and that ' s  been our dilemma through 
the whole  discus s ion of  the s i tuat ion . 

CHAIRMAN ZECH : All right , thank you very much . Any other comments ? 
( 2 9 - 3 )  
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MR .  SMITHGALL : Tom Smithgall . To comment on PDMS one comments 
directly and indirectly on all aspects of the cleanup proce s s . 
By that I mean that I think the people that surround TMI nee d  
more  rather than less  assurances that Three M i l e  I s land 2 wi l l  be  
cleaned up . My comments fol l ow the comments that were submitted 
after the comment period for the PEl S  o f  the Commonwealth of 
Pennsylvania . Bas ically , I think numbe r  one , the general pub l ic 
needs to know that the entire cleanup , including decommissioning , 
w i l l  have a defined and very speci f ic endpoint . We ' ve been 
dealing with thi s  over 9 years now and I think there is a need 
f0r that . Secondly , the environmental impacts o f  any s torage 
should be kept within the b ounds of the PEl S ,  no t only by 
required surve i l l ance and monitoring by GPU Nucl e ar , but 
certainly by the NRC ' s ac�ive overs ight  that has been evident 
over the last years over your regulatory surve i l l ance .. And 
thirdly , I think · importantly for people in southcentral 
Pennsylvania that the financial assurances  for c l e anup and decom­
miss i oning become more spec i fic and more de fined . More than 
overal l  general guarantee s  are needed at thi s  po int in l ight o f  
the fact that the plant generates no · revenues for set - as ide , that 
the actual cleanup goes wel l  into the future , and that they will 
be  deal ing with two plants rather than one . Therefore , as a 
memb e r  \.of  our advisory pane l , or your advisory panel I should 
s ay , I ' m  asking that you rej ect the PDMS proposal in favor of the 
expeditious cleanup , and I thank you for the opportuni ty to come 
to speak . 

CHAIRMAN ZECH : Thank you very much ; Are there o ther comments ? 

MR .  RICE : I ' m  Fred Rice , former Dauphin County Commi s s ione r  whe r e  
Three M i l e  I s l and i s  located . I sense that the people in Dauphin 
County would l ike to get i t  cleaned up as quickly as possib l e . I 
opposed the mot i on , the resolution , because I fe l t  that we j us t  
d o  n o t  have the spe c i fics f o r  the funding s e t  up . That ' s  why I 
was the o ther negative vote . Thank you . 

CHAIRMAN ZECH : Thank you very much , appreciate i t . 

[ DI SCUSS ION ] 

DR . WALD : I don ' t want to re i terate many o f  the points which .we r e  
a lready raised but I j us t  wanted t o  s tate that a matter of 
chronic anxiety for the population is  a health impact of the 
accident . We ' re for tunate there were no o thers . But anything we 
c an do to have a firm timetable and firm and definitive action 
would be des irable  to reduce pub l ic anxiety . And I voted for the 
mot i on because o f  that . 

CHAIRMAN ZECH : Thank you very much , appreciate that . Mr . Roth? 
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MR .  ROTH : Thank you . I apprec iate what my fe llow pane l members have 
said . I happened to b e  - - i t ' s cal led the Roth Motion , I j us t  
had t o  say tha t , g e t  that o n  my resume . For the las t almo s t  
1 0  years or 9 years that the panel has been i n  exis tence , I gues s . 
I played the. role of  almo s t  the c it izen from the area .and what 
they think and what the people fee l , and it seems that this one , 
the util i ty s e ems to have looked at this PDMS as a given and sort 
of  expec ted us to j us t  go along with i t ;  and hence the term " no 
comp e l l ing reason at this po int " was at least shown to the panel . 
And I was glad to hear J ohn say that would make i t  a 9 to 2 
rather than 8 to 2 vote . I t  j us t  seems that i t ' s  so  wide open , 
and the pub l ic is  thoroughly concerned with well , is  i t  go ing to 
be 20  years , 40 years ? The utility said it can be any period of  
t ime . And i t  j us t  seems that there is such a loophole , a loop ­
hole p robab ly large enough for a cooling to-:..Ter  to  pass through , 
on this issue . I t  j us t  s eems to be  so  nebulous . What is  i t ?  
What does i t  mean? How can they get away with it? How can i.t , 
you know , j us t  s top right  now . I appreciated the members o f  this 
pane l who represent the sc ientific community , we depend on them a 
lot . And when the maj ority of them agreed wi th thi s  motion , to 
me that was a.  compel ling reason for our s ituation at this po int 
to say it j us t  is  not enough , we j us t  can ' t leave it here , there 
has go t to be · a  lot  more del ineation of this issue and not j us t  
accep t , that i s  a t  thi s  point . There ' s  very much concern - - I 
think it  s tarted on the economics o f  where the dollars are coming 
from . I don ' t think I as one person and perhaps others here are 
ready to accep t the uti l i ty ' s promise that they will have the 
money . In other  &ords , tha t  " trus t us " mode I don ' t believe is  
enough for the panel and also for the c i t iz ens o f  the area . And 
I thank you . 

CHAIRMAN ZECH : Thank you
.
very much ; apprec iate those  comments also . 

Are there any o'ther comment s ?  

MR .  MORRI S :  I f  I c ould j us t  add j us t  a couple . One is that when - we 
talk about funding , we are aware , Mr . Chairman , and I would l ike 
to say that if you ' ve had a chance , I realize our minute$ are 
pretty lengthy and you may not have had a chance to see them all , 
but in there i f  you would have a chanc e to read them you ' d see  
that we  are  aware of  the fac.t that I think it ' s  by  July of  1990  
or some thing l ike that , there ' s  a requirement for plants to sub ­
mit to the NRC some kind o f  funding plan for decommiss ioning . We 
understand tha t , but that ' s  2 years away . We have no knowledge 
of what that p lan really wil l entai l ,  how spec i fic shall  it b e . 
So we ' re in a pos ition now o f  no t knowing what they ' re go ing to 
submit ,  not knowing what the funding p lan will be , how specific  
will  i t  be , and trying to a c t  on a PDMS plan with that concern . 
And then secondly , the longevity of  the PDMS process possib ly 
be ing longer than 2 0  years , maybe even 5 0  or 90  o r  whatever i f  
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c oupled with decommi s s i oning . So  that uncertainty . And then the 
third one I think that Ken Miller  mentioned , and I know I ' m  
repeating some of the things here but I think it ' s  important to 
make the point that we have discussed the July 9 ,  1990 , submis ­
s ion , when is  the endpo int of c leanup really the endpo int is a 
good ques tion . We did  wrestle wi th that . When what is  known as 
the cleanup finish ing now , there will s t i l l  b e  radioactivi ty in 
the pip ing , in e quipment that they s ay is  harder to get at . 
We ' re not sure whe ther that - - I  think the sense of the panel is  
that we ' re not  sure that they can continue to at  least  remove the 
p iping and equipment that has that radioactivity in it before 
they would then get to the point where they say , now we need to 
go into PDMS . So  again , the ques tion o f  when is the endpo int 
real ly the endpoint- - I ' m not s itting here as a member saying I 
never believed that that plant needs to have s ome monitored 
s torage to i t . The que s t ion is  when does that po int begin , and 
what funding will  be available  for the ul timate cleanup , and how 
long will the PDMS be allowed to continue , I think are three main 
unanswered que s t i ons at this particular point . And I think 
because of that , you had the panel members no t unanimously but 
c lose to it supporting the pos ition . And real ize again that we 
spent five meetings on this , and our mee tings generally s tart at 
7 : 00 p . m . and go to 10 : 00 at night , they ' re three -hour mee tings . 
And whi le the fir s t  two may not have been totally devoted to th is 
i ssue , the las t  three were . And we don ' t always s top at 10 : 00 ,  
there have been t imes in those  mee tings when we went on until  
10 : 30 ,  11 : 00 o ' clock a t  night . S o  we really got into the is sue . 
We do not take our pos i tion on this  lightly . . S o  I j us t  offer  
those  last  words at least  on  my b ehalf , and I don ' t know if  
anybody e l s e  has. anything they want to  add on this  issue , or 
maybe the Commiss i oners have s ome questions you want to ask or 
s ome comments you want to make on i t , too . 

CHAIRMAN ZECH : Are there any o ther comments that any of the o ther 
pane l members would l ike to make , the advisory pane l ?  

( NO RESPONS E ]  

CHAIRMAN ZECH : We thank you very much for those comments .  Be fore we 
go to the next is sue , perhap·s I '  11 ask my fe llow Commiss ioners if  
they have any que s t ions or  comments they ' d  l ike to make . 

COMMISS IONER CARR : Yes . I t  seems to me 'that the consensus i s  tha t 
you ' re not agains t PDMS per se , but the inde finiteness of when 
they ' ll go into i t . In other words , what right point to shift to 
PDMS , how long it  will be , and the assurance that the money w i l l  
be there t o  final ly d o  whatever is  dec ided to be done with the 
s i te - -whether i t  ge ts to unrestric ted use or whateve r .  I s  that 
an accurate summary? 
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MR .  MORRIS :  I personal ly fee l  that whi le we might not have unanimous 
corrunent on that , I would think that woul d  be the consensus of the 
p ane l ,  yes . 

COMMISS IONER CARR : So it  was the i ndefiniteness o f  the p lan rather 
than the ide a  i ts e l f  that got you uneasy . 

MR .  MORRIS :  I speak as Chairman and I think there are o ther pane l 
members who voted the same way that would  say yes , that ' s  true . 

COMMIS S IONER CARR : Thank you . 

CHAIRMAN ZECH : Corrunissioner Roger s ?  

COMMISSIONER ROGERS : We l l , that was really my question . I think 
that ' s  the i s sue that is  so  central here ; whe ther the panel feels  
that with further work and further defini tion and further elu­
c i dation o f  remedies for  your c oncerns , whether ,  PDMS would then 
be a reasonable  approach . 

MR .  MORRI S :  I think the answer to that would be yes but that GPU has 
a lot  o f · work to do . Again , as a pane l member and as Chairman , 
they have a lot o f  work . There ' s  a lot  o f  things they need to do 
to answer those ques tions in  a definit ive way . And I wouldn ' t  
want anybody to fee l  that that. is  an � asy thing for them to do ; 
they ' ve got work to do and they ' ve got some corruni tments I think 
they nee d  to make in orde r  to at least  have the pane l ·feel  com ­
fortable i n  supporting such a concep t . But I think in the end , 
i t ' s  only pract ical to assume that PDMS - - there has to be a place 

' for  PDMS at some point under certain c ircums tances . 

DR . WALD : One amp l ification . We did discus s  very thoroughly the 
addi t ion of the opening �ords of the panel ' s  position , "At this 
time . . .  " and i t  was the c onsensus after s ome disagreement that 
that really reflects our fee l ing . At this time . 

CHAIRMAN ZECH : That ' s  an important thought , apprec iate that . 
Commiss ioner Curtiss , any corrunents ?  

COMMISSIONER CURTISS : No , thank you . 

CHAIRMAN ZECH : Wel l ,  I think my colleagues  have surruned up es sentially 
your views ; I think we unders tand them . Defining the endpo int , 
when is i t ; how long the PDMS should continue ; the financ ial 
assurances . I think the regulatory overs ight point was also one 
that I would say was an important point to be brought up , too , 
and we certainly intend to c ont inue our respons ib i l i ties in that 
area . But I think you have made your p o s i t ion clear . I apprec ­
iate very much your thoughts in that regard , and certainly they 
w i l l  be careful ly cons idered . 
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COMMI S S I ONER CARR : Jus t one more que s t ion . Dur ing your del iberat ions 
did you look at the que s t ion of when it becomes too expens ive to 
c lean up? 

MR .  MORRIS : When i t  become s too expens ive to c lean what up? First  of  
all , let  me  say - -

COMMISSIONER CARR : How will  the panel dec ide whe.n you ' re on what 
s lope of the curve beyond which i t ' s  probably reas onabl e  not to 
go any further? 

MR .  MORRIS :  Wel l , I personally fee l  that is obvious ly the que s t ion ·· ­
the answer that we ' re seeking when we talk about when do we go 
into PDMS . 

COMMISSIONER CARR : And I ' m looking for c r i ter i a .  

MR .  MORRIS : I think a t  this  point what we ' re saying is  based o n  what 
we ' ve heard , we don ' t fee l  comfo r tab le in supporting PDMS . We 
are looking to tho s e  individuals , par t icularly the operator , GPU , 
and the NRC - - and I speak ,  again , as one - - to provide the parame ­
ters for us to review . · And we ' re s aying we ' re open for that kind 
of discus s ion , but there ' s  been very l ittle  as far as I ' m con­
cerned information o ffered to reso lve that particular is sue . And 
I ' m  not s i tting here s aying I ' � an expert on this and saying that 
I know those  answer s ,  but I am saying that I am open to suppo r t -
ing PDMS . But - -

COMMISS IONER CARR : I gue s s  my que s t ion then should be , are you open 
to an argument  that at some po int i t ' s too expens ive to continue 
the cleanup ? 

MR . MORRIS : We ll  certainly . I mean , i f  you didn ' t cons ider that you 
would say we should go forever and a day and we should get  every 
s ingle b i t  of radio ac t ivity out of that p l ant , then you can moth ­
ball i t . That ' s  not what i s  be ing said here . Obvious ly you ' ve 
got to look at the f inances and the bene f i t , and thos e  c ome 
together at some po int . 

COMMI SSIONER CARR : We ll , I was reading your pos i t ion as real ly we 
should go ahead and do the final - -whatever the final c l e anup is  
- - do it  now and i f  that happens to  be unrestricte d  use ,  we should 
proceed in a l l  has te and clean i t  up . 

MR . MORRI S :  Wel l ,  that - - in the end i f  they c ome along and s ay we can 
do . that for $ 3 . 50 ,  we ' l l say sure , we want to go right  unt i l  the 
end . Now c learly , that ' s  not going to be the answer , but we 
don ' t know those  dol l ars and cents . We ' ve heard the numbers 
given by the s taff o f  the NRC in the PElS o f  $ 240 mi ll ion or so  
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if you would cont inue to remove all  the p ip ing and what have you , 
or up to $ 3 0 0  m i l l ion ; and we ' ve heard the GPU say wel l ,  they ' re 
not sure that tho se numbers are accurate . We ' ve heard those  kind 
of things . But again , the spec ifics o f  i t , the commitments that 
�hat money is  go ing to be ther�- - that ' s a key po int . At some 
po int they ' re go ing to have to decommiss ion the p l ant , and i f  
they leave PDMS run into decommiss ioning , we fee l w e  need t o  be 
as sured that that money is go ing to be there . So  you can ' t j us t  
take the one que s t ion out because then you s t i l l  say all  r ight , 
when they do have to spend money is  i t  go ing to be there . And 
how long down the l ine wi ll  that be?  So  we ' ve raised three 
is sues here and I think yours really speaks to when is the 
c leanup finished and PDMS begins . And it goes to money and 
degree of removal . And mos t  of the panel members that I ' ve spoken 
with individual ly agree with the PDMS concep t ; i t ' s  the beginning 
po int , your que s t ion . And if you would  read our - -

COMMISS IONER CARR : We ll , Ms . Marshal l part icularly said she would 
l ike to res tart so  people would look at Three Mile I s l and and see 
i t  as never had a prob l em . I assume . I s  that what - - ? 

MS . MARSHALL : We l l , I think that ' s  the ultimate goal , but i t  seems to 
be proj ec ted for the future , the uncertain future . In the mean­
t ime i t  s its  there and I think has a very negative impac t  on . 
nuc lear p ower throughout the country . I f  i t  is  conce ived that 
that is .a continuing s ource of power for our country , then i t  
seems t o  me we ' ve go t t o  clean a s  we go and not leave i t  t o  the 
next generat ion . 

MR .  MORRI S :  And I would j us t  l ike to add on to what Elizabeth is . 
say ing , and I know that Joel  has some comments he want to offer � 
too . .  But i f  you have a chance , and I don ' t know i f  you ' ve had a 
chance to go through our las t three mee t ing minutes ,  but i f  you 
have a chance to do that the reading is pre tty quick and i t  
doesn ' t take that long , but I think you would get a sense for the 
information that we were provided and the lack of spec i f i c i ty in 
many cases that led  to the uncertainty and the frus tration o f  the 
pane l in making this de te rminat ion . And I think when you go 
through that you ' ll  see  that there is not a lot  of meat to the 
proposal o f  the var i e ty that we ' re looking for and need to make a 
de terminat ion . 

CHAIRMAN ZECH : Thank you . Yes , Mr . Rice . 

MR . RICE : I t  appears to me that the pane l is very cost  consc ious from 
that standpo int and we haven ' t  been able to ge t any answer . The 
people that appeared be fore the pane l ,  however , they don ' t  care 
how much it costs ; they want it c leaned up . 

COMMISS IONER CARR : Sure . 
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CHAIRMAN ZECH : Any o ther  comments ?, 

MR .  ROTH : Yes , bas ically to Comm i s s ioner Carr ' s  s tatement . I think 
tha t  i f  one reads the minutes o f  that mee ting whe re the mo tion 
was made , I think the p r inc ip l e  that I was go ing under j us t  as 
one individual was the �act that it wasn ' t up to us as a panel to 
make a determination o f  numb e rs , but rather to  see what the pre ­
senters , the uti l i ty , was do ing . And I j us t  fel t as an individ­
ual that i t  was almost non - ex i s tent , i t  was almo s t  a fa it 
accomp l i  that they were looking at on the i r  part and we weren ' t  
buying i t . 

COMMI S S I ONER CARR : They didn ' t make the ir case as far as you were 
conce rne d .  

MR ,  ROTH : Didn ' t make the ir case a t  all . Yes , s ir .  

CHAIRMAN ZECH : Commis s i oner Rogers has a comment . 

COMMI SSIONER ROGERS : Jus t , how much credib i l i ty or  how much we ight 
perhaps is  the better way to put i t , would you place on the 
not ion that by wai t ing a longer period o f  t ime b e fore the ul t i ­
mat e  cleanup , that there i s  less  personnel exposure o f  those  
individuals  that have to  per form the cleanup . And there is an 
ALARA concept involved here to some extent that as l ittle 
rad iation exposure as p o s s ible  ensues from the total proces s .  

MR .  MORRIS :  As a lay person- - and I would hope that maybe ' Ken Hiller 
and some o thers would speak to this , but I must say that when 
those  numbers were presented to us - - and they put it in the number 
of  exposures as far as  how many people might die from cancer  as a 
result o f  c ont inuing to clean up now versus wai t ing . And the 
two - tenths of a l i fe or whatever isn ' t important , but the number 
- - and i t ' s  s omething l ike that , two - tenths or three - tenths - - was 
no t nearly as convinc ing as what one person expected it  would be . 
I thought there would be s i gnificant savings in risk to . l i fe as a 
result o f  wai t ing . And whi l e  there is  a number and there is a 
difference , i t  was not very convinc ing . And there has to be - - l  
think i f  that ' s  the b e s t  that can be done in tha t , there has to 
be something e lse  bui l t  on top o f  that to make the argument 
convinc ing to go w i th PDHS . One may be finances , certainly . One 
may be j us t  common sense that you can only ge t to a certain 
point . But exposure to workers alone from one person was not the 
compelling reason to go into PDHS . 

COMMISSIONER ROGERS : Well , i s  the panel also able  to deal with the 
pos s ib i l i ty that there will  be no compell ing reason to go one way 
or the o the r ; that a cho ice has to be made , a dec i s ion has to be 
made that is not based on an obvious , compell ing reason but 
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s imply a c o l l e c t ion o f  reasons that put together c ould lead to a 
dec i s ion one way or the othe r , e i ther o f  which might be a: reason­
able  dec i s i on? 

MR .  MORR I S : Mr . Commiss ione r , yes , I would say I am prepared to say 
that that may happen , and under those c ircumstances  I know the 
Commiss ion would s ay l et ' s  proceed , because under those  circum­
s tances  the Commis s ion has always said , at leas t s taff has said , 
that c l eanup mus t proceed expeditious ly . That that has to be the 
goal . And as one , I supported- ..: 1  don ' t want to neces sarily get ' . . . 

into the evaporation o f  water but I warit to tell  you that I 
supported the evaporation o f  water for that c oncep t - -we need to 
proceed , we need to  rid the i s l and , i f  we can ' t use it a:s a stor-
age area . That has been the pos i tion and unle s s  s ome th ing com-
pell ing comes along to  change that , that has been the direction 
of the NRC , and I think i t  speaks a lot to what 
Elizabeth Marshall said befoie , that there are p eople in  the �rea 
that have great concerns about the plant . The world has looked 
at TMI and I s t i l l  think ther e ' s  a great deal o f  intere s t  in i t . 
And when everyth ing e l s e  is  even , the answer has to  be we ' re 
going to c le an that up . I f  there ' s  no comp e l l ing reason not to , 
then we ought  to proceed w i th i t . So that ' s  the problem . I ' m  
not s aying they c an ' t build a s trong case but they ' ve · got to go 
back and they ' ve go t to ·s i t  down 'and say ,  j eeze ,. we ' d  be tte r  do a 
better  j ob on this . 

CHAIRMAN ZECH : Thank you very much . 

[ DI SCUSS ION ] 

I think that what you ' ve s aid to us this  morning is  very 
important . We hope that you would keep us apprised o f  any other 
act ivi t i e s  or any o ther concerns you might have that we haven ' t  
talked about here today . I ' m  informed that our s taff is  aware o f  
your comments and your c oncerns regarding the PDMS issue in 
particular and are address ing them in the ir preparation of  the 
final Environmental Impact S tatement on PDMS . The Environmental 
Impac t S tatement documents - - the purpose , of course , is to ' docu­
ment the s taff ' s analys is of this  whole s i tuation and look at 
all  the alternat ives .  It w i l l  be used eventual ly to evaluate the 
appl icat ion that GPU has made to terminate the c leanup act iv i ­
ties . I th ink that the po ints you ' ve raised on endpoint and the 
po int you '·ve raised on the specifics , the parameters , how long 
the PDMS should continue , are very impor tant issues that should 
be careful ly cons i4ered . I would ask that the staff do so  very 
care fully and bring the thoughts o f  your advisory panel to the 
attention o f  all those who w i l l  be analyz ing what pos i tions we 
will be taking , speci fically regarding the PDMS is sue . And I 
think that , needless  to say , dec i s ions will be made and I can 
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only as sure you that your concerns will be care ful ly considered 
and wi th great respect for the pub l ic service that all of you are 
performing , again , to our agency and to our fellow c i t izens . 

( DI SCUS S ION ] 
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CONTRIBUTORS TO THE SUPPLEMENT 

The overall respons ibil i ty for the preparation of this supplement 
was ass igned to the Office o f  Nuc lear Reactor Regulation , U . S .  Nuclear 
Regulatory Commiss ion ( NRC) . The supplement was prepared by members 
o f  the Office o f  Nuc lear Reactor Regulation with ass is tance from other 
NRC o rganizations and the Pacific Northwest  Laboratory ( PNL) ; The 
maj or  c ontributors to the supplement , the ir affil iat ions , and . funct ion 
or expertise are l is ted below . 
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APPENDIX C 

MAXIMUM PERMI S S I BLE CONCENTRAT IONS I N  AIR AND WATER 

The regulations in 10 CFR 20 , " S tandards for Prote c t ion Agains t 
Radiat i on , "  specify the allowab le c oncentrations for dis charge o f  
radioac tivity in effluents to  air  and water in unrestric ted areas . 
Tab le C . l  l ists  the maximum permiss ib le concentrat ions in air and 
water in unres tricted areas for thos e  iso t opes present in the TMI � 2  
faci l i ty following de fuel ing . The maximum permiss ible  concentra t ions , 
obtained from 10 CFR 20 , Appendix B ,  Tab l e  I I , are concentrations 
above b ackground . 

TABLE C . l .  Maximum Permis s ib le Concentrations in Air and 
Water Above Background in Unres tricted Areas (a) 
( from 10 CFR 20 , Appendix B ,  Table  I I )  

I so tope(b) 

Hydrogen- 3 ( tr i t ium) S 

Carbon- lL� 

Manganese - 54 

I ron - 5 5  

Cobal t - 60 

Nickel - 6 3 

Selenhun- 7 9  

Krypton - 8 5  

S trontium - 9 0  

Yttrium - 90 

I 
Sub 

s 
Sub(c) 

s 
I 

s 
I 

s 
I 

s 
I 

S ub 

s 
I 

s 
I 

Air , gCi/mL 

C . l  

2 X 10·7 
2 X 10·7 
4 X 10·5 

1 X 10·7 
1 X 10·6 

1 X 10·8 
1 X 10·9 

3 X 10·8 
3 X 10·8 

1 X 10·8 
3 X 10.10 

Water , gCi/mL 

3 X 10·3 
3 X 10·3 

- - - (d) 

8 X 10·4 
- - - (d) 

1 X 10-4 
1 X 10·4 

8 X 10·4 
2 X 10·3 

5 X 10·5 
3 X 10·5 

3 X 10·5 
7 X 10·4 

- - - (d) 



TABLE C . l .  ( contd) 

I s otope(b) Air . gCi/mL Water . gCi/mL 

Zirconium - 9 3  s 4 X 10'9 8 X 10'4 
I 1 X 10-a · 8 X 10'4 

Niob ium - 9 3m s 4 X 10'9 4 X 10'4 
I 5 X 10'9 4 X · 1o·4 

Techne tium - 9 9  s 7 X lo-s 3 X 10'4 
I 2 X 10'9 2 X 10'4 

Ruthenium- 106 s 3 X 10'9 1 X 10'5 . 

I 2 X 10·10 1 X 10'5 

Rhodium - 106 Sub 3 X lo-s - - - (d) 

Cadmium - 1 1 3m 1 X 10·10 3 X 10'6 

Tin- 1 2 6  1 X 10·1 0  3 X 10-6 

Antimony- 12 5  s 2 X lo-a 1 X 10'4 
I 9 X 10·10 1 X 10'4 

Ant imony- 126m Sub 3 X lo-a - - - (d) 

Te l lurium - 1 2 5m s 1 X lo-a 2 X 10'4 
I 4 X 10'9 1 X 10·4 

Ce s ium - 1 34 s 1 X 10-9 9 X 10'6 
I 4 X 10·1 0  4 X 10'5 

Ce s ium - 1 3 5  s 2 X lo-a 1 X 10'4 
I 3 X 10'9 2 X 10'4 

Ces ium - 1 3 7  s 2 X 10'9 2 X 10"5 
I 5 X 10·10 4 X 10"5 

Barium - 1 3 7m Sub 3 X 10"8 - - - (d) 
( I Cerium - 144 s 3 X 10·10 1 X 10"5 

I 2 X 10·1 0  1 X 10"5 

Praseodymium- 144 Sub 3 X 10"8 - - - (d) 

Prasetidymium - 144m Sub 3 X 10-8 - - - (d) 
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TABLE C . l .  ( contd) 

Isotope!b) Air ,  gCi/mL Water .  gCi/mL 

Promethiurn- 147 s 2 X 10'9 2 X 10'4 
I 3 X 10'9 2 X 10'4 

Samarium - 1 5 1  s 2 X 10'9 4 X 10'4 
I 5 X 10'9 4 X 10'4 

Europiurn- 1 5 2  s 4 X 19·10 8 X 10'5 
I 6 X 10·10 8 X 10'5 

Europiurn- 154 s 1 X 10'10 2 X 10'5 
I 2 X 10·10 2 X 10'5 

Europium - 1 5 5  s 3 X 10'9 2 X 10'4 
I 3 X 10'9 2 X 10'4 

. Thorium- 2 3 1  s 5 X 10-8 2 X 10'4 
I 4 X lo-a 2 X 10'4 

Thoriurn- 2 34 s 2 X 10'9 2 X 10'5 
I 1 X 10'9 2 X 10'5 

Protac tinium- 2 34m Sub 3 X lo-a - - - (d) 

Uranium - 234  s 2 X 10·1 1 3 X 10-5 
I 4 X 10·1 2 3 X 10-5 

Uraniurn- 2 3 5  s 2 X 10·1 1  3 X 10'5 
I 4 X 10·1 2 3 X 10'5 

Uranium - 2 3 6  s 2 X 10·1 1  3 X 10'5 
I 4 X 10·1 2 3 X 10'5 

Uranium- 2 3 7  1 X 10'10 3 X 10'6 

Uranium- 2 3 8  s 3 X 10·1 2 ' 
4 X 10'5 I 5 X 10·12 4 X 10'5 

Plutonium - 2 3 8  s 7 X 10·1 4 5 X 10'6 I 1 X 10·1 2 3 X 10'5 

Plutonium- 2 3 9  s 6 X 10·1 4 5 X 10'6 I 1 X 10·1 2 3 X 10'5 

Plutoniurn- 240 s 6 X 10· 1 4 5 X 10-6 r 
I 1 X 10· 1 2 3 X 10·5 

C . 3  



I sotope(b) 

Plutonium- 241 

Americium- 241 

s 
I 

s 
I 

TABLE C . l .  ( contd) 

Air . uCi/mL 

3 x lo- 12 
1 X 10-9 

2 X 10- 13 
4 X 10-12 

Water .  uCi!mL 

4 X 10-6 
3 X 10-S 

( a )  When more than one radionucl ide is present , . the sum of the 
concentrations o f  each radionucl ide , divided by the con­
centration in the table , must be less than or equal to 1 
( 1 0  CFR 2 0 , Appendix B ,  Footnote 1 ) . 

(b)  S = soluble 
I = insoluble 
Sub = submers ion in a semispherical infinite c loud of 
. airborne material . 

( c )  As carbon dioxide , C02 • 
(d)  " " indicates no value was given . 

REFERENCE 

U . S .  Nuclear Regulatory Commiss ion (CFR ) . Energy . Title 10 , Part 20 . 
( 10 CFR 2 0 ) , U . S .  Government Printing Office , Washington , D . C .  
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APPENDIX D 

ESTIMATED RADIONUCLIDE RELEASES AND RELEASE RATES 

This appendix provides the calculated release rates ( C ijyr ) for 
routine releases of radioac t ive material and the calculated releases 
( curies ) for accidental releases of radioact ive mater ial  from the 
TMI - 2  fac i l ity .  The calculated releases are based on the informat ion 
given in Section 3 . 0 .  

D . l  



TABLE D . l .  Routine Atmospher ic Release Rates During 
Pos t - Defuel ing Monitored S torage 

Radionucl ide Release Rate , C iL�r(a) 

Tri t ium 4 . 5  x 10-7 
Carbon- 14 2 . 5  X 10-7 
Manganese - 54 7 . 5  X lo- n  
Iron - 55  2 . 0  X 10-7 
Cobalt - 60 8 . 3  x 10-7 
Nicke l - 63 2 . 2  X 10-7 
Selenium- 7 9  5 . 6  X 10-8 
Kryp ton - 8 5  7 . 0  X 10-7 
Strontium - 90/Yttrium - 9 0  9 . 8  X 10-4 
Zirconium - 93  6 . 3  X 10- 10 
N iob ium - 93m  l . l x 10-7 
Techne t ium - 9 9  1 . 9 x 10-6 
Ruthenium- 106/Rhodium - 106 2 . 1  X 10-6 
Cadmium - 113m 3 . 1  X 10-8 
Antirnony - 1 2 5  1 . 4 X 10-6 
Tellurium- 1 2 5m 4 . 0  X 10-6 
Tin- 1 26/Antimony - 1 2 6rn 3 . 8  X 10-8 
Ces ium- 134 8 . 5  X 10-6 
Ces ium - 135  3 . S  X 10-8 
Cesium - 137jBarium- 137m l . l x 10-2 
Cerium - 144/Praseodymium- 144 2 . 6  x 10-7 
Praseodymium - 144m . 3 .  7 X 10-9 
Promethium - 147 4 . 6  X 10-6 
Samarium - 1 5 1  2 . 8  X 10-4 
Europium- 1 5 2  9 . 4  

I 
10- ll X 

Europium - 154 1 . 2  x 10-7 
Europ ium - 1 5 5  3 . 4  X 10-7 
Uranium- 234  4 .  7 X 10-9 
Uranium- 235/Thorium - 2 31 1 . 6  X 10- 10 
Uranium- 236  1 . 4 x 10- 10 
Uranium - 2 3 7  8 . 2  X 10-1 1  
Uranium- 2 3 8/Thorium - 2 34/Protact inium - 2 34m 1 . 1  X 10-9 
Plutonium - 2 3 8  2 . 8  X 10-8 
Plutonium - 2 3 9  3 . 6  X 10-7 
P lutonium - 240 9 . 5  X 10-8 
Plutonium - 241 3 . 6  X 10-6 
Americium - 241  9 . 3  X 10-8 

( a )  Release rate is  for the first  year of PDMS . Release rates 
for subsequent years are based on the firs t - year release 
rates and account for radioactive decay . 
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TABLE D . 2 .  Routine Atmospheric Releas e Rates During the 1 -Year 
Preparation Period Before Decommiss ioning ( Delayed 
Decommiss ioning Alternative ) 

Radionucl ide Release Rate , C i!yr(a) 

Tritium 5 . 9  X 10-9 
Carbon- 14 1 . 2 x 10-8 
Selenium - 7 9  2 . 6  X 10-9 
Krypton- 8 5  4 . 8  X 10-'l 
S trontium - 90/Yttrium - 9 0  1 . 6  X 10-5 
Niob ium - 9 3m 3 . 0  X 10-9 
Technet ium- 9 9  8 . 8  X 10-8 
Ruthenium- 106/Rhodium- 106 1 . 4 x 10- 18 
Cadmium- 1 13m 4 . 7  X 10- 10 
Antimony - 1 2 5  2 . 1  X 10-9 
Tellurium- 125m 5 . 1  X 10- 10 
Tin- 1 26/Antimony - 1 2 6m 1 . 8 x 10-9 
Cesium - 134 1 . 3  X 10-10 
Cesium - 1 3 5  1 . 8  X 10-9 
Cesium- 137/Barium - 1 3 7m 9 . 2  X 10-S 
Samarium - 151  l . l x 10-5 

( a) Release rate is  for the 1 - year preparation period following 
23 years of PDMS (base case ) . Release rates for preparation 
periods following other postulated periods of PDMS (5 years 
and 33 years ) would differ only by radioact�ve decay . 
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TABLE D . 3 .  Rout ine Liquid Release Rates to the Susquehanna River 
During Pos t - Defuel ing Monitored S torage 

Radionucl ide 

Tritium 
Carbon- 14 
Selenium - 7 9  
S trontium - 90/Yttrium - 9 0  
Niob ium - 9 3m . · · 
Technet ium - 9 9  
Ruthenium - 106/Rhodium- i06 
Cadmium - 113m 
Ant imony - 125  
Tellurium - 12 5m 
Tin - 1 26/Antimony - 126m 
Cesium - 134 
Ces iurn- 1 3 5  
Cesiurn- 13 7/Barium - 1 3 7m 
Sarnarium - 151  

Release Rate . Ci/yr(� 

3 .  0 X 10-8 
1 .  7 X 10-8 
3 .  6 X 10-9 
3 .  9 X 10-6 
7 . 4  X 10-9 
1 .  2 X 10-7 
1 .  3 x 10-6 
2 . 1  X 10-9 
9 ;  0 X 10-7 
2 .  5 X 10-7 
2 .  5 X 10-9 
5 .  6 X 10-6 
2 .  5 X 10-9 
7 .  0 X 10-4 
1 .  8 X 10-6 

( a )  Release rate is  for the firs t year o f  PDMS . Release rates 
for subsequent years are based on the first- year release 
rates and account for radioactive decay . 

/ 
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TABLE D . 4 .  Routine Liquid Release Rates to the Susquehanna River  
During the 1 -Year Preparation Period Before Decom ­
mis sioning (Delayed Decommiss ioning Alternative ) 

Radionuclide Release Rate , Cilyr (a) 

Tr itium 5 . 5  X 10-8 
Carbon- 14 l . l x 10-7 
Selenium - 79 2 . 5  X 10-8 
Strontiurn- 90/Yttriurn- 90 1 . 5  X 10-4 
Niobium - 9 3m 2 . 8  X 10-8 
Technetium - 9 9  8 . 3  X 10-7 
Ruthenium - 106/Rhodium- 106 1 . 3 x lo-12 
Cadmium - 1 13m 4 . 5  X 10-9 
Antimony - 125 1 . 9 x 10-8 
Tellurium - 125m 4 . 8  X 10-9 
Tin- 1 2 6/Antimony - 1 2 6m 1 . 7  X 10-8 
Ces ium - 1 34 1 . 7 x 10-8 
Ce s ium- 135  1 . 7  X 10-8 
Cesium- 1 3 7 /Barium - 1 3 7m 2 . 8  X 10-3 
Samarium'- 151  1 . 0  X 1 0-4 

( a )  Release rate i s  for the 1 - year preparation period fol lowing 
23 years o f  PDMS (base case ) . Re lease rates for preparation 
periods following other postulated periods of PDMS ( 5  years 
and 33 years ) would differ only by radioac tive decay . 
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TABLE D . 5 .  Postulated �cc i dental Atmospheric Release from 
a Fire in the Stairwel l/Elevator Structure 
During Pos t -Defueling Monitored Storage(a) 

Radionucl ide 

Tritium 
Carbon- 14 
Manganese - 54 
Iron - 5 5  
Cobalt - 60 
Nicke l - 6 3  
Selenium - 7 9  
Krypton - 8 5  
Strontium - 90/Yttrium - 90 
Zirc<;mium - 9 3  
Niob ium- 9 3m· 
Technetium- 9 9  
Ruthenium- 106/Rhodium - 106 
Cadmium - 1 13m 
Antimony- 125  · 

Tellurium- 125m 
Tin- 12 6/Ant imony - 1 2 6m 
Ces ium- 134 
Ces ium- 1 3 5  
Ces ium- 137/Barium- 1 3 7m 
Cerium - 144/Praseodyrnium - 144 
Praseodymium- 144m 
Promethium- 147 
Samaritirn - 1 5 1  
Europ ium - 152  
Europium- 154 
Europium - 1 5 5  
Uranium - 234  
Uranium - 2 35/Thorium - 2 3 1  
Uranium - 2 3 6  
Uranium - 2 3 7  
Uranium- 2 3 8/Thorium - 2 34/Pro tactiniurn - 2 34m ' 
Plutonium - 2 3 8  

. Plutonium- 2 3 9  
Plutonium- 240 
Plutonium- 241 
Arner i c ium- 241 

Release . C i(a) 

7 .  9 X 10-7 
4 . 4  X 10-7 
3 .  2 X 10-lO 
8 .  5 x lo-7 
3 .  6 x 10-6 
9 .  5 X 10-7 
9 .  7 x lo-8 
3 .  0 X 10-6 
1 . 1  x lo-s 
2 .  7 x lo-9 
2 .  0 X 10-7 
3 .  3 X 10-6 
3 .  8 X 10-5 
5 .  5 X 10-8 
2 .  5 X lQ-5 
7 . 1  X 10-6 
6 .  6 x 10�8 
1 .  5 X 10-4 
6 .  6 X lQ-8 
1 .  9 X 10-2 
1 . 1  X 10-6 
1 .  6 X lQ-8 
2 . 0  x _.;lo-5 
4 .  8 X 10-4 
4 .  o x lo- 10 
5 .  2 X 10-7 
1 .  5 X 10-6 
2 .  0 X 10-8 
6 .  8 X 10-lO 
6 . 1  X 10-lO 
3 .  5 X lQ-lO 
4 .  6 X 10-9 
1 .  2 X 10-7 
1 .  5 X lQ-6 
4 . 1  X 10-7 
1 .  5 X 10-5 
4 .  0 X 10-7 

( a )  As sumes acc ident occurs during the first year of PDMS . 
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TABLE D . 6 .  Postulated Acc idental Atmospheric Release from a 
Fire in the S tairwel l/Elevator S tructure During 
the 1 - Year Preparation Per iod Before Decommis ­
s i oning ( De l ayed Decommissioning Alternative) (a) 

Radionucl ide Release ,  C i(a) 

Tr itium 2 . 2  X 10-9 

Carbon- 14 4 . 4  X 10-9 

Manganese - 54 2 . 3  x lo-20 

Iron - 5 5  2 . 2  X 10- 11  
Cobal t - 60 1 . 7  X 10-9 

Nicke l - 63  S . l  X 10-9 

S elenium - 7 9  9 . 7  x 10- 10 

Krypton- 8 5  6 . 8  X 10-9 

S trontium - 90/Yttrium - 90 6 . 5  X 10-6 

Zirconium - 9 3  2 . 7  X 10- 11  
Niob ium - 9 3m l . l x 10-9 
Technetium - 99 3 . 3  X 10-8 
Ruthenium - 106/Rhodium - 106 5 . 4  X lo- 14 
Cadmium - 113m 1 . 8 x 10-10 

Antimony - 1 2 5  8 . 0  x 10- 10 

Tellurium - 1 2 5m 2 . 0  X 10- 10 

Tin- 12 6/Antimony - 126m 6 . 6  X 10-10 

C e s ium - 134 6 . 5 X 10-10 

C e s ium- 1 3 5  6 . 6  X 10- 10 

C e s ium - 137/Barium - 1 3 7m 1 . 1  X 10-4 
Cerium- 144/Praseodyrnium- 144 1 . 5  X lo-17 

Praseodymium- ll�4m 2 . 1  X 10- 19 

Promethium - 147  4 .  5 X 10-10 

Samarium- 1 5 1  4 . 1  X 10-6 

Europium - 1 5 2  1 . 3 x lo- 12 

Europit.un- 1 54 8 . 5  X 10- 10 

Europ ium - 1 5 5  5 . 7  X 10- 10 

Uranium- 234  2 . 0  X 10-10 

Uranium - 2 3 5/Thorium - 2 31 6 . 8  X lo- 12 

Uranium- 2 3 6  6 . 1  X lo-12 

Uranium - 2 3 7  1 . 2  X lo-12 

Uranium- 2 38/Thorium - 234/Protactinium - 2 34m 4 .  6 X 10- 11  
Plutonium - 2 3 8  9 . 8  X 10-10 

Plutonium - 2 39 1 . 5  X 10-8 
Plutonium- 240 4 . 1  X 10-9 

� Plutonium- 241 5 . 1  X 10-8 
Americium - 241  7 . 2  X 10-9 

( a )  Releases were based o n  the assumption that the fac il ity had 
been in PDMS for 2 3  years before the acc i dent . The releases 
during p reparation periods following other postulated periods 
of PDMS ( 5  years and 3 3  years ) woul d  differ only by radioactive 
decay . Releases for a fire in s tairwe ll/elevator structure 
during the c l e anup phase of the delayed cleanup alternative 
would be the same as those in this table . 
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TABLE D . 7 .  Pos tulated Accidental Atmospheric Release from 
a HEPA Filter Failure During the 1 -Year Prepara ­
tion Per iod  Before Decommiss ioning ( De l ayed 
Deconuniss ioning Alternative ) (a) 

Radionucl ide Release . C i(a) 

Tri tium 2 . 6  X 10-7 

Carbon- 14, 9 . 3  X 10-9 

Manganes e - 54 1 . 3 x  10- 1� 
I ron - 5 5  1 . 2  X 10- 10 

Cobal t - 60 9 . 4 X 10-9 

Nicke l - 6 3  4 . 4  X 10-8 

Selenium- 7 9  2 . 1  X 10-9 

Krypton - 8 5  3 . 7  X 10-7 

S trontium- 90/Yttrium - 90 1 . 5 x 10-5 

Zirconium - 9 3  1 . 5 x 10- 10 

Niobium - 9 3m 2 . 4 X 10-9 

Technetium - 9 9  6 . 9  X 10-8 

Ruthenium- 106/Rhodium- 106 1 . 3 x 10- 13 

Cadmium - 113m 3 . 7  X 10- 10 

Antimony- 125  1 . 8  X 10-9 

Tellurium.:. 125m 4 . 5  X 10- 10 

Tin - 1 2 6/Antimony- 1 2 6  1 . 4 x 10-9 

Cesium- 134 1 . 4 X 10- 10 

Cesium- 1 3 5  1 . 4 x 10-9 

Ces ium- 1 3 7  /Barium- 1 3 7m l . l x 10-5 

Cerium- 144/Praseodymium- 144 8 . 1  X lo- 17 

Praseodymium- 144m 1 . 2  x lo- 18 
Promethium - 147 2 . 4  X 10-9 

Samarium- 15 1  8 . 5  X 10-6 

Europ ium- 1 5 2  6 . 8  X 10- 12 
Europium- 154 4 . 6  X 1()-9 

Europ ium - 1 5 5  3 . 1  X 10-9 

Thorium - 2 3 1  3 . 7  X 10-1 1  
Tho r ium - 2 34/Protactinium - 2 34m 2 . 5  X 10- 10 

Uranium- 234 7 . 6  X 10- 10 

Uranium - 2 3 5  2 . 5  X 10-1 1  
Uranium - 2 36 2 . 3  X 10-11  
Uran ium- 237 .. 6 . 3  X 10- 12 
Uranium - 2 38 1 . 7  X 10- 10 

Plutonium - 2 3 8  3 . 7  X 10-9 

Plutonium - 2 39 5 . 7  X 10-8 
P lutonium - 240 1 . 5  X 10-8 
Plutonium- 241 · 2 . 8 X 10-7 

Americ ium- 241 2 . 7  X 10.:.8 

( a )  Releases ' were bas e d  on the as sumption that the fac i l i ty had 
been in PDMS for 2 3  years before the accident . The releases 
during preparation periods following other postulated periods 
of PDMS ( 5  years and 33 year s )  would .differ only by radioac ­
tive decay . 
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TABLE D . 8 .  Routine Atmospher ic Release Rates  During the C leanup 
Phase  of the Delayed Cleanup Alternative 

Radionucl ide 

Tr i tium 
Carbon- 14 
Manganese - 54 
I ron - 55 
Cobal t - 60 
Nicke l - 6 3  
Selenium - 7 9  
Krypton- 8 5  
Strontium- 90/Yttrium - 90 
Z i rconium - 9 3  
Niob ium - 9 3m 
Technet ium - 9 9  
Ruthenium- 106/Rhodium- 106 
Cadmium - 113m 
Antimony - 12 5  
Tellurium - 1 2 5m 
Tin - 126/Antimony - 1 2 6m 
Ces ium- 134 
Ces ium- 135  
Ces ium- 1 37/Barium - 1 3 7m 
Cerium- 144/Praseodymium- 144 
Praseodymium- 144m 
Promethium - 14 7  
Samar ium - 1 5 1  
Europ ium - 152  
Europium- 154 
Europium - 1 5 5  
Thor ium - 2 3 1  
Thor ium - 234/Protac tinium- 2 34m 
Uranium - 2 34 
Uranium - 2 3 5  
Uranium - 2 3 6  
Uranium - 23 7  
Uranium - 2 3 8  
Plutonium - 2 3 8  
Plutonium- 2 3 9  
Plutonium - 240 
Plutonium - 241 
Amer ic ium- 241 

Re lease Rate for 
3 -year perio d , 

Ci!yr(a) 

4 .  0 X 10-9 
8 .  3 X 10-9 
1 . 1  x lo- 19 
1 . 1  X 10- 10 
8 .  4 X 10-9 
3 .  9 X 10-8 
1 .  8 X 10-9 
3 .  3 X 10-7 
1 .  4 X 10-5 

1 .  3 X 10- 10 

2 . 1  X 10-9 
6 . 1  X 10-8 
1 .  1 x lo- 13 
3 . 3  X 10- 10 
1 .  6 X 10-9 
4 .  0 X 10- 10 
1 .  2 X 10-9 
1 .  3 X 10- 10 
1 .  2 X 10-9 
9 .  2 X 10-6 

7 .  2 x lo- 17 

1 .  0 X 10- 18 
2 . 1  X 10-9 
7 .  6 X 10-6 
6 .  o x lo- 12 
4 . 1  X 10-9 
2 .  7 X 10-9 
3 . 3  X 10- 11 
2 . 2  X 10- 10 
6 . 6  X 10- lO 
2 .  2 x 10- 11  
2 . 0  X 10- 11 
5 . 6  x lo- 12 
1 . 5  X 10- lO 
3 .  2 X 10-9 
5 . 0  X 10-8 
1 .  3 X 10-8 
2 .  4 X 10-7 
2 .  3 X 10-8 

Re lease Rate for 
1 -year period , 

Ci!yr(a) '-

4 .  0 X 10-7 

8 .  3 X 10-7 

1 . 1  x lo-17 
1 . 1  X 10-8 
8 .  4 X 10-7 

3 .  9 X 10-6 

1 .  8 X 10-7 

3 .  3 X 10-5 
1 . 4 X 10-3 

1 . 3  :x 1o·-s 
2 . 1  x 10-7 
6 . 1  X 10-6 
1 . 1  X 10- l l  
3 .  3 X 10-8 
1 .  6 X 10-7 
4 .  0 X 10-8 
1 .  2 X 10-7 

1 .  3 X 10-8 
1 .  2 X 10-7 

9 .  2 x 10-4 
7 .  2 x lo- 15 
1 .  0 X 10- 16 
2 . 1  X 10-7 

7 .  6 X 10-4 
6 .  0 X 10-10 
4 . 1  'X 10-7 
2 .  7 X 10-7 
3 . 3  X 10-9 
2 .  2 X 10-8 
6 .  6 X 10-8 
2 .  2 X 10-9 
2 .  0 X 10-9 
5 .  6 X. 10- 10 
1 .  5 X 10-8 

3 .  2 x 10-7 

5 .  0 X 10-6 
1 .  3 X 10-6 
2 .  4 X 10-5 
2 .  3 X 10-6 

( a )  Re lease rate is for the c leanup period fo l lowing 2 3  years of 
PDMS (base  case ) . Re lease rates for cleanup periods following 
other postulated peri ods of PDMS ( 5  years and 33 years ) would 
differ only by radioact ive decay . 
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TABLE D . 9 .  Routine Liquid Release Rates to the Susquehanna River 
During the C leanup Phase of the Delayed Cleanup 
Alternative 

Radionucl i de 

Tr itium 
Carbon- 14 
Manganes e - 54 
Iron - 5 5  
Cobalt - 60 
Nicke l - 63 
Se lenium- 7 9  
Krypton - 8 5  
Strontium - 90/Yttrium - 9 0  
Zirconium - 9 3  
Niobium - 9 3m 
Technet ium - 9 9  
Ruthenium - 106/Rhodium - 106 
Cadmium - 1 1 3m 
Antimony - 1 2 5  
Tellurium - 1 2 5m 
Tin- 1 2 6/Antimony - 1 2 6m 
Ces ium - 1 3 4  
Ces ium- 1 3 5  
Ces ium- 1 3 7/Barium- 137m 
Cerium - 144/Praseodymium- 144 
Praseodymium- 144m 
Promethium - 147 
Samar ium- 1 5 1  
Europium - 1 5 2  
Europium- 154 
Europium - 1 5 5  
Uranitim- 234  
Uranium - 2 3 5/Thor ium - 2 3 1 
Uranium- 2 3 6  
Uranium - 2 3 7  
Uranium - 2 3 8/Thor ium- 2 34/Protactinium - 2 34m 
Plutonium - 2 3 8  
Plutonium - 2 3 9  
Plutonium - 240 
Plutonium - 241 
Americium - 241 

Rel e as e  Rate . Ci/yr(a) 

5 .  7 X 10-7 
1 .  3 X 10-6 
1 .  6 X 10- 16 
1 .  5 X 10-7 
1 .  2 X 10-6 
5 .  5 X 10-6 
2 .  9 X 10-7 
4 .  6 X 10-6 
5 .  3 x 10-s 
1 .  9 X 10-7 

4 . 4 x 10-7 
9 .  8 X 10-6 
3 . 9  x 10- 11  
5 .  2 X 10-8 
4 .  8 x 10-7 
1 .  2 x 10-7 
2 . o x 10-7 
1 .  8 x 10-7 
1 .  9 x 10-7 
3 . 1  X 10-2 
1 .  0 X 10� 18 
1 .  5 x lo- 15 
3 . 0  X 10-6 
1 .  2 X 10-S 

. 8 .  5 X 10-9 
5 .  8 X 10-6 
3 .  9 x 10-6 
1 . 4  X 10-6 
4 .  6 X 10-8 
4 .  2 X 10-8 
7 .  9 X 10-9 
3 . 1  x 10-7 

6 .  7 X 10-6 
1 . 0  X 10-4 
2 .  8 X 10-5 
3 .  5 X 10-4 
4 .  9 X 10-5 

( a )  Re l ease rate is  for the c leanup period following 2 3  years of  
PDMS (base  case ) . Release rates for  cleanup periods following 
other postulated periods o f  PDMS ( 5  years and 3 3  years ) would 
differ only by radioac t ive decay . r 
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TABLE D . lO .  Postulated Acc i dental Atmospheric Re lease from a 
HEPA Filter Failure During the Cleanup Phase 
of the Delayed Cleanup Alternative(a) 

Radi onuc l i  de Re lease . C i  (a) 

Tritium 2 . 7  X lo-6 
Carbon- 14 5 . 5  X 10-6 
Selenium - 7 9  1 . 2  X 10-6 
Strontium - 90/Yttrium - 90 7 . 4  X lo-3 
Niob ium - 9 3m 1 . 4 x 10- 6 
Technetium- 99 4 . 1  X lo-5 
Ruthenium- 106/Rhodium - 106 6 . 2  X 10-11  
Cadmium - 1 1 3m 2 . 2  X 10-7 

Antimony - 1 2 5  9 . 5  X 10-7 

Tellurium - 125m 2 . 3  X 10-7 

Tin - 126/Antimony - 126m 8 . 3  X 10-7 

Ces ium- 134 8 . 1  X 10-7 
Ces ium- 1 3 5  8 . 3  X 10-7 ' 
Ces ium - 1 3 7/Barium - 1 3 7m 1 . 4 x 10- 1 
Samarium- 1 5 1  5 . 0  X 10-3 

( a )  Releases  were based on the assumpt ion that the faci lity had been 
in PDMS for 2 3  years b e fore the acc ident . The releases during 
c leanup phases following other pos tulated per iods of PDMS 
( 5  years and 3 3  years ) would differ only by radioac t ive decay . 
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TABLE D . ll .  Pos tulated Acc idental Atmospher i c  Release from 
a Spill  of Reactor Co9lant Sys tem Decbhtamina­
tion Solution During the Cleanup Phase  o f  �he 
Delayed C leanup Alternative(a) 

Radionucl ide Releas e ,  Ci(a) 

Carbon- 14 1 . 6  X 10-9 
Manganese - 54 1 . 4 x 10-18 
I ron - 5 5  1 . 3  X 10-9 
Cobalt - 60 l . O x 10-7 
Nicke l - 6 3  4 . 7  X 10-7 

S elenium - 79 3 . 3  X 10-10 
Krypton- 85 4 . 0 · X 10-7 
S trontium - 90/Yttrium - 90 3 . 2  X 10-6  
Zirconium - 9 3  1 . 6  X 10-9 
Niob ium - 9 3m 1 . 3  X 10-9 
Technetium - 9 9  1 . 1  X 10-8 
Ruthenium- 106/Rhodium- 106 2 . 3  X 10- 13 . 
Cadmium - 1 13m 5 . 8  X 10- 11 
Antimony - 12 5  2 . 4  X 10-9 
Tellurium - 1 2 5m 6 . 0  X 10- 10 

Tin- 1 26/Ant imony- 12 6m 2 . 3  X 10-10 

C e s ium - 134  1 . 2  X 10-10 

C e s ium - 1 3 5  1 . 2  X 10- 10 

C e s ium - 1 3 7/Barium - 1 3 7m 2 . 0 X 10-6 
Cerium - 144/Praseodymium-144 8 . 8  X 10- 16 
·Praseo'dymium- 144m 1 . 3  X 10- 17 
Promethium - 147 2 . 6  X 10-8 
S amarium � l 5 1  1 . 4  X 10-6 
Europium - 1 5 2  7 . 4 X 10- 11 
Europium- 1 54 5 . 0 X 10-8 
Europium- 1 5 5  3 . 4 X 10-8 
Uranium - 234  1 . 2  X 10-8 
Uranium - 2 35/Thorium - 2 3 1  4 . 0  X 10� 10 

Uranium - 2 3 6  3 . 6  X 10-10 
Uranium - 2 3 7  6 . 9  X 10-11  
UraniUm - 2 38/Thorium - 234/Protactinium - 2 34m 2 . 7  X 10-9 
Plutonium - 2 3 8  5 . 8  X 10-8 
Plutonium - 23 9  9 . 0 X 10-7 
Plutonium - 240 2 . 4  X 10-7 
Plutonium - 24 1  3 . 0  X 10-6 
Americium - 241 4 . 2  X 10-7 . 

( a )  Rel eases  wer e  b as ed on - the assumption that the fac i l ity had 
been in PDMS for 2 3  years b e fore  the accident . The releases 
dur ing c l eanup phases  fol lowing other postulated periods of 
PDMS (5  years and 33  year s )  would differ only by radioactive 
decay . 
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TABLE D . 12 .  Postulated Acc idental Liquid Release from 
a Rup tured Storage Tank Dur ing the Cleanup 
Phase o f  the Delayed Cleanup Alternat ive(a) 

Radionucl ide 

Tri tium 
Carbon- 14 
Manganes e - 54 
Iron - 55 
Cobalt - 60 
Nicke l - 63 
Se lenium - 79  
Strontium - 90/Yttrium - 90 
Zirconium- 93  
Niob ium - 9 3m 
Technetium - 99  
Ruthenium- 106/Rhodium - 106 
Cadmium- 113m 
Ant imony - 125/Tellurium - 1 2 5m 
Tin- 126/Antimony - 12 6m/Antimony - 126  
Ces ium- 1 34 
Ces ium- 1 3 5  
Ces ium- 1 3 7/Barium - 1 3 7m 
Cerium - 144/Praseodyrnium - 144 
Praseodymium - 144m 
Promethium- 147 
Samarium - 1 5 1  
Europ ium - 1 5 2  
Europiurn- 154 
Europ iurn- 155  
Uranium- 2 34 
Uranium- 2 3 5/Thorium - 2 3 1  
Uranium - 2 3 6  
Uranium - 2 3 7  
Uranium - 2 38/Thoriurn- 2 34/Pro tact iniurn- 2 34m 
Plutonium- 2 3 8  
Plutonium- 2 3 9  
Plutonium- 240 
Plutonium- 241 
Americium- 241 

Release . Ci(a) 

5 .  4 X 10-3 

4 .  2 X 10-3 

1 .  7 X 10-6 

2 .  0 X 10-5 
2 .  0 X 10-6 
2 .  5 X 10-6 

2 .  9 X 10-6 

4 .  2 X 10-4 
2 .  9 X 10-6 
2 .  9 X 10-6 

4 .  2 X 10-5 

1 .  4 X 10-5 
2 .  9 X 10-6 
9 .  7 X 10-6 
2 .  9 X 10-6 
3 .  7 X 10-6 
2 .  9 X 10-6 
1 .  7 x 10-4 
7 .  6 X 10-6 
2 .  9 X 10-6 

2 .  0 X 10-4 
2 .  9 X 10-6 

1 .  6 X 10-S 
1 .  8 X 10-6 
4 .  6 X 10-6 
4 . 2  x 10-7 
5 . 0  x 10-7 
1 .  7 X 10-7 
2 .  9 X 10-6 
5 .  0 X 10-7 
5 .  0 X 10-7 
5 .  9 x 10-7 
5 .  9 X 10-7 
2 .  7 X 10-5 
5 .  0 X 10-7 

( a )  Releases were based on the as sump t ion that the fac i l i ty had 
been in PDMS for 23 years prior to the acc ident . The releas e s  
during cleanup phases following other pos tulated periods o f  
PDMS ( 5  years and 3 3  years ) would di ffe r  only b y  radioactive 
decay . 
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TABLE D . l3 .  Routine A tmospheric Release Rates During the 
Enginee ring S tudy Phas e  of the· Immediate 
Cleanup Alternative 

Radionucl ide Release Rate . Ci/yr 

Tri tium 1 . 9 x lO's 
Carbon- 14 9 . 9  X 10'9 
Manganes e - 54 4 . 2  X 10·1 1  
Iron - 5 5 6 . 3  x io·s 
Cobalt - 60 2 . 3  X 10'7 
N icke l - 6 3  5 . 4  X lO's 
Selenium - 7 9  2 . 2  X 10'9 
Krypton- 8 5 1 . 9  X 10'6 
Strontium - 90/Yttrium - 90 2 . 9  X 10'5 
Zirconium - 9 3  1 . 6 x 10·1 0 
Niobium - 9 3m 4 .  5 X 10'9 
Technetium - 99  7 . 3  x lo-s 
Ruthenium - 106/Rhodium- 106  1 . 9  X 10'6 
Cadmium - 1 13m 1 . 2  X 10'9 
Ant imony - 125  7 . 8  X 10'7 
Tellurium- 125m 1 . 7  X 10'6 
Tin- 1 26/Antimony - 1 26m 1 . 5  X 10'9 
C e s ium - 134  4 . 0  X 10'7 
Ces ium - 1 3 5  1 . 5  X 10'9 
Ces ium - 1 3 7/Barium - 1 3 7m 1 . 6 x 10'5 
Cerium- 144/Praseodymium - 144 1 . 6 x 10'7 
Praseodymium- 144m 2 . 5  X 10'9 
Promethium - 147 1 . 5  X 10·6 
Samar ium- 1 5 1  l . l x 10'5 
Europium - 1 5 2  2 . 4 X 10·1 1  
Europ ium - 154 3 . 2  X lo-s 
Europ ium - 155  9 . 7  X lo-s 
Thorium - 2 3 1  3 . 9  X 10·1 1  
Thorium - 2 34/Protact inium - 2 34m 2 . 6  X 10·10 
Uranium- 2 34 6 . 6  X 10·10 
Uranium - 2 3 5 2 . 2  X 10·1 1  
Uranium - 2 3 6  2 . 0  X 10'1 1  
Uranium- 2 3 7 2 . 1  X 10·1 1  
Uranium - 2 38 1 . 5 x 10·10 

Plutonium- 2 3 8  3 . 9  X 10'9 
Plutonium- 2 3 9  5 . 0 X 10-s 
Plutonium- 240 1 . 3 x lo-s 
Plutonium- 241 9 . 2  X 10'7 
Ame r i c ium - 241 1 . 2  x ' lo-s 
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TABLE D . l4 .  Routine Atmospheric  Re lease Rates Dur ing the Cleanup 
Phase o f  the Immediate Cleanup Alternat ive 

Re lease Rate for Release Rate for 
3 - year period 1 - ye ar period 

Radionucl ide Ci/yr Ci/yr 

Tritium 1 . 6  X l o-a 1 . 6  X 10"6 
Carbon- 14 9 . 6  X 10"9 9 . 6  X 10"7 
Manganese - 54 8 . 0  X 10·1 2 8 . 0  X 10·10 

Iron·  5 5  3 . 7  X 10-a 3 . 7  X 10"6 
Cobal t - 60 1 . 7  X 10"7 1 . 7  X lo-s 
Nicke l - 6 3  5 . 2  X lo-a 5 . 2  X 10"6 
Se lenium - 7 9  2 . 1  X 10"9 2 . 1  X 10"7 
Krypton - 8 5  1 . 6  X · 10·6 1 . 6  X 10"4 
S trontium - 90/Yt trium - 90 2 . 7  X lo-s 2 . 7  X 10"3 
Zirconium - 9 3  1 . 5  X 10·1 0 1 . 5  X lo-a 
N iobium - 93m 4 . 1 X 10"9 4 . 1  X 10"7 
Technet ium- 99  7 . 1  X lo-a 7 . 1  X 10"6 
Ruthenium - 106/Rhodium - 106  I+ . 6 X 10"7 4 .  6 X lo-s 
Cadmium - 1 1 3m 1 . 1  X 10"9 1 . 1  X 10"7 
Ant imony - 1 2 5  4 . 6  X 10"7 4 . 6  X lo-s 
Tellurium - 1 2 5m 1 . 1  X 10"7 1 . 1  X lo-s 
Tin - 126/Ant imony - 1 26m 1 . 5  X 10"9 1 . 5  X 10"7 
Ces ium- 134  2 . 0  X 10"7 2 . 0  X lo-s 
Ces ium- 1 3 5  1 . 4  X 10"9 1 . 4 x 10"7 
Ce s ium - 1 3 7/Barium - 1 3 7m 1 . 5  X lo-s 1 . 5  X 10"3 
Cer ium - 144/Praseodymium - 144 2 . 6  X 1 0"8 2 . 6  X 10"6 
Praseodymium- 144m 3 . 7  X 10·10 3 . 7  X lo-a 
Prome thium - 147 8 . 4  X 10"7 8 . 4  X l o-s 
Samarium- 1 5 1  1 . 0  X lo-s 1 . 0  X 10"3 
Europ ium - 1 5 2  2 . 1  X 10·1 1  2 . 1  X 10"9 
Europ ium - 1 54 2 . 7  X lo-a 2 . 7  X 10"6 
Europ ium- 1 5 5  7 . 1  X l o-a 7 . 1  X 10"6 
Thorium- 2 3 1  3 . 8  X 10·1 1  3 . 8  X 10"9 
Thorium - 2 34/Protac tinium - 2 34m 2 . 6  X 10·1 0 2 . 6  X lo-a 
Uranium - 2 34 6 . 6  X 10·10 6 . 6  X lo-a 
Uranium - 2 3 5  2 . 2  X 10·1 1  2 . 2  X 10"9 
Uranium - 2 3 6  2 . 0  X 10·1 1  2 . 0  X 10"9 
Uranium - 2 3 7  1 . 9  X 10·1 1  1 . 9  X 10"9 
Uranium - 2 3 8  1 . 5  X 10· 10 1 . 5  X lo-a 
Plutonium - 2 3 8  3 . 8  X 10"9 3 . 8  X 10"7 
Plutonium - 2 3 9  5 . 0  X lo-a 5 . 0  X 10"6 
Plutonium - 240 1 . 3  X lo-a 1 . 3  X 10"6 
Plutonium - 241 8 . 2  X 10"7 8 . 2  X l o-s 
Ame ric ium - 241 1 . 4  X lo-a 1 . 4  X 10"6 
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TABLE D . l5 .  Routine Atmospheric Release Rate s During the 
Pos t - Cleanup S torage Period of the Immediate 
Cleanup Alternative 

Radionucl ide 

Tr itium 
Carbon- 14 
Se lenium - 7 9  
S trontium --90/Yttrium - 90 
Niobium- 9 3m 
Technet ium - 99  
Ruthenium- 106/Rhodium- 106 
Cadmium- 113m 
Antimony - 1 2 5  
Te l lurium - 125m 
Tin- 1 26/Antimony - 1 2 6m 
Ces ium- 134 
Ce s ium- 1 3 5  
Ces ium- 13 7/Barium - 1 3 7m 
Samar ium - 1 5 1  

Release Rate , Ci/yrW 

1 .  2 X 10"7 
9 .  o x 10-a 
2 .  o x lo-a 
1 .  8 X 10"4 
3 . 4 x lo-a 
6 .  7 X 10"7 
2 .  4 X 10"7 
8 .  7 X 10·9 
1 . 4  X 10-6 
3 .  5 X 10"7 
1 . 4 x lo-a 
5 .  6 X 10·6 
1 . 4 x lo-a 
3 . 4 X 10"3 
9 .  5 X 10-5 

( a )  Re lease rate i s  for the first year o f  post - c leanup s torage . 
Release rates for subsequent years are based on the firs t ­
year release rates and �ccount for radioac tive decay . 
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TABLE 0 . 16 .  Routine Liquid  Re leas e  Rate s to the Sus quehanna River 
During the Enginee ring S tudy Phase of the Immediate 
Cleanup Al ternat ive 

Radionucl ide Release Rate , Ci/yr 

Tritium 3 . 0  X 10"8 
Carbon- 14 1 . 6  X 10-a 
Selenium- 7 9  3 . 5  X 10"9 
Strontium- 90/Yttrium - 90 3 . 9  X 10"5 
Niobium - 93m 7 .  4 X 10"9 
Techne tium - 9 9 1 . 2  X 10"7 
Ruthenium - 106/Rhodium - 106 2 . 6  X lo-s 
Cadmium - 113m 2 . 1  X 10"9 
Antimony - 1 2 5  l . l x 10"6 
Tel lurium - 1 2 5m 2 . 7  X 10"6 
Tin- 126/Antimony - 126m 2 . 4  X 10"9 
Cesium - 134 7 . 5  X 10"6 
Cesium - 1 3 5  2 . 4  X 10"9 
Cesium - 1 3 7/Barium - 1 3 7m 6 . 9  X 10"4 
Samarium - 151  1 . 8  X 10"5 
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TABLE D . l7 .  Routine Liquid Releas e  Rates to the Susquehanna River 
During the Cleanup Phase  o f  the Immediate Cleanup 
Alternat ive 

Radionucl ide Releas e  Rate , Ci/yr 

Tritium 1 . 2  X 10'8 
Carbon- 14 7 . 8  X 10'7 
Manganese - 5 4  5 . 7  X 10'9 
I ron - 5 5  2 . 6  X 10'5 
Cobal t - 60 1 . 3  X 10'4 
N icke l - 6 3  3 . 7  X 10'5 
S elenium - 7 9  1 . 7  X 10'7 
Krypton� 8 5  l . l x 10'4 
S t rontium - 9 0/Yt tr ium - 90 5 . 2  X 10'3 
Zirconium - 9 3  l . l  X 10'7 
N iobium � 9 3m 3 . 4 X 10'7 
Technet ium- 99  5 . 7  X 10'6 
Ruthenium - 106/Rhodium - 106 8 . 2  X 10'5 
Cadmium� 1 1 3m 9 . 1  X. 10'8 
Ant imony - 12 5  6 . 9  X 10'5 
Tellur ium- 1 2 5m 1 . 7  X 10'5 
Tin- 12 6/Antimony - l 2 6m 1 . 2  X 10'7 
C e s ium - 1 34 1 . 8  X 10'4 
C e s ium - 1 3 5  l . l X 10'7 
Ces ium - l 3 7/Barium - l37m 3 . 0  X 10'2 
C e r ium- 144/Praseodymium- 144 1 . 8  X 10'5 
Praseodymium - 144m 2 . 6  X 10'7 
Prome thium- 147 6 . 0  X 10'4 
Samarium - 1 5 1  

) 
8 . 4  X 10'4 

Europ ium � l 5 2  l . S x 10'8 
Europ ium- 154  1 . 9  X 10'5 
Europ ium- 1 5 5  5 . 1  X 10'5 
Uranium - 2 34 8 . 1  X 10'7 

. 

Uranium- 2 3 5/Thorium - 2 3 1  2 . 7  X 10'8 
Uranium - 2 3 6  2 . 4  X 10'8 
Uranium - 2 3 7  1 .3 X 10.8 
Uranium- 2 3 8/Thor ium - 2 34/Protact inium- 2 34m 1 . 8  X 10'7 
Plutonium- 2 3 8  4 . 7  X 10.6 
P lutonium - 2 3 9  6 . 1  X 10.5 
Plutonium- 240 1 . 6  X 10·5 
Plutonium- 241 5 . 8  X 10'4 
Ame r i c ium - 241 1 . 7  X 10'5 
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TABLE D . 18 .  Postulated Acc idental Atmospheric Release from 
a Fire in the Stairwe l l/Elevator Structure During 
the Engineering Study Phas e  of the Immediate 
Cleanup Alternative(a) 

Radionucl ide Release , C i(a) 

Tritium 8 . 4 X 10-9 
Carb on - 14 4 . 4  X 10-9 
Manganese - 54 7 . 3  x lo- 12 
Iron - 5 5  l . l x 10-8 
Cobal t - 60 4 . 1  X 10-8 
N icke l - 63 9 . 5  X 10-9 
S elenium- 7 9  9 . 7  X 10- 10 
Kryp ton - 8 5  3 . 2  X 10-8 
S trontium- 90/Yttrium - 90 1 . 2  X 10-6 
Zirc onium - 9 3  2 . 7  X 10-11  
Niob ium - 9 3m 2 . 0 X 10-9 
Technetium - 9 9  3 . 3  X 10-8 
Ruthenium - 106/Rhodium- 106 7 . 6  X 10-7 
Cadmium - 113m 5 . 8  X 10-10 
Antimony - 12 5  3 . 3  X 10-7 
Tellurium- 125m 7 . 5  x 10-7 
T in - 1 26/Antimony - 1 2 6m 6 . 6  X 10-10 
Ces ium- 134 2 . 1  X 10-6 
C e s ium - 1 3 5  6 . 6  X 10- 10 
Ces ium- 1 37/Barium- 1 3 7m 1 . 9  X 10-4 
Cerium- 144/Praseodymium- 144 2 . 7  X 10-8 
Praseodymium- 144m 4 . 3  X 10- 10 
Prometh ium- 1.47 2 . 6  X 10-7 
Samarium- 151  4 . 9  X 10-f> 
Europium- 152 4 . 3  X 10-12 
Europium- 154 5 . 6  X 10-9 

. Europium- 1 5 5  1 . 7  X 10-8 
Uranium- 234 2 . 0  X 10- 10 
Uranium- 235/Thorium- 2 3 1  6 . 8  X 10-12 
Uranium - 2 36 6 . 1  x lo- 12 
Uranium- 237  3 . 7 X 10-12 
Uranium - 2 38/Thorium - 234/Protactinium - 234m 4 . 6  X 10- 11 
Plutonium - 2 3 8  1 . 2  X 10-9 

- Plutonium - 2 3 9  1 . 5  X 10-8 
Plutonium- 240 4 . 1  X 10-9 
Plutonium - 241 1 . 6 x 10-7 
Amer i c ium - 24 1  3 . 7 X 10-9 

( a) Assumes accident occurs during the firs t year o f  the 2 - year 
engineering s tudy . 
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TABLE D . l9 .  Postulated Acc idental Atmospheric Release from 
a Fire in the Stairwe l l/Elevator Struc ture 
Dur ing the Cleanup Phase of the Immediate 
Cleanup Al ternative (a) 

Radionucl i de 

T r i tium 
Carbon - 14 
Manganes e - 54 
I ron- 5 5  
Cobalt - 60 
N j cke l - 6 3  
S e l enium - 7 9  
Krypton - 8 5 
S tront ium - 90/Yttrium - 90 
Zirconium - 9 3  
Niobium- 9 3m 
Technetium- 9 9  
Ruthenium - 106/Rhodium - 106  
Cadmium- 113m 
Ant imony - 1 2 5  
Tel lurium - 1 2 5m 
Tin - 12 6/Antimony - 126m 
C e s ium - 1 34 
C_es ium - 1 3 5  
C e s ium - 1 3 7/Barium- 1 3 7m 
Cerium - 144/Prase odymium- 144 
Praseodymium- 144m 
Promethium- 147 
Samar ium - 1 5 1  
Europium- 1 5 2  
Europium - 154 
Europ ium - 1 5 5  
Uranium- 2 3 4  
Uranium- 2 3 5/Thor ium - 2 3 1  

Re�ease , 

7 . 5  X 
4 . 4  X 
1 . 4  X 
6 . 6  X 
3 . 1  X 
9 . 4  X 
9 . 7  X 
2 . 8  X 
1 . 1  X 
2 . 7  X 
1 . 9  X 
3 . 3  X 
1 . 9  X 
5 . 2  X 
2 . 0  X 
4 . 8  X 
6 . 6  X 
1 . 1  X 
6 . 6  X 
1 . 8  X 
4 . 6  X 
6 . 6  X 
1 . 5  X 
4 . 8  X 
3 . 8  X 
4 . 8  X 
1 . 3  X 
2 . 0  X 
6 . 8  X 

Ci (a) 

10'9 
10-9 
10·1 2 
10·9 
lo-s 
10-9 
10·10 
lo-s 
10·5 
10·1 1  
10-9 
lo-s 
10-7 
10·10 
10'7 
lo-s 
10·10 
lo-s 
10·10 
10-4 
10-9 
10·1 1  
10-7 
lo-s 
10·12 
10-9 
lo-s 
10·10 
10·12 

Uranium- 2 3 6  6 . 1  X '10-12 
Uranium- 2 3 7  
Uranium - 2 3 8/Thor ium- 2 34/Protact i nium - 2 34m 
Plutonium- 2 3 8  
Plutonium - 2 3 9  
Plutonium- 240 
Plutonium- 241 
Americ ium - 241 

3 . 4 X 
4 . 6  X 
1 . 2  X 
1 . 5  X 
4 . 1  X 
L 5  X 
4 .  2 X 

10·1 2 
10·1 1  
10-9 
lo-a 

io-s 
10'7 
10'9 

( a ) Assumes acc ident occurs dur ing the first  year of c leanup 
ac t ivi t ies . 
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TABLE D .  20 . Pos
.
tulated Acc i dental Atmospheric  Release from a 

HEPA F i l ter Fai lure During the Cleanup Phase o f  
the Immediate C leanup Al ternative(a) 

Radionuc l ide 

Tritium 
Carbon - 14 
Se lenium - 7 9  
Strontium - 90/Yttrium - 90 
Niob ium - 9 3m 
Technetium - 99  " 
Ruthenium.- 106/Rhodium - 106 
Cadmium- 1 1 3m 
Antimony - 12 5  
Tel lur ium- 1 2 5m 
T in - 12 6/Antimony - 126m 
Ces ium- 134 
C e s ium- 1 3 5  
Ces ium- 13 7jBarium - 1 3 7 m  
Samar ium - 1 5 1  

Re lease , C i (a) 

9 .  3 X 10-6 
5 .  5 X 10-6 
1 .  2 X 10-6 
1 .  3 X 10-2 
2 . 4 X 10-6 
4 . 1  X 10-5 
2 .  2 X 10-4 
6 .  5 X 10-7 
2 .  3 X 10-4 
5 .  7 X 10-5 
8 .  3 X 10-7 
1 .  3 X 10-3 
8 .  3 X 10-7 
2 . 3  X 10-1 
6 .  0 X 10-3 

( a ) As sumes acc.ident occurs dur ing the first  year o f  c leanup 
activi t ies . 
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TABLE D . 2 1 .  Pos tulated Accidental Atmospheric Release from a 
Spill of Reac tor Coolant System Decontamination 
Solution During the Cleanup Phase of the Immediate 
Cleanup Alternative(a) 

Radionucl ide 

Carbon- 14 
Manganese - 54 
Iron - 5 5  
Cobalt - 60 
Nickel - 63 
S e lenium - 7 9  
Krypton- 8 5  
S trontium - 90/Yttrium - 90 
Z i rconium - 9 3  
N iobium - 9 3m 
Techne tium - 9 9  
Ruthenium - 106/Rhodium - 106 
Cadmium - 1 1 3m 
Ant imony - 1 2 5  
Tellurium - 1 2 5m 
Tin - 126/Ant imony - 1 2 6m 
C e s ium - 134 
Cesium - 1 3 5  
Cesium - 13 7/Bar ium - 1 3 7m 
Cerium- 144/Praseodymium - 144 
Praseodymium - 144m 
Prome thium - 14 7  
Samarium- 1 5 1  
Europium - 1 5 2  
Europ ium- 154 
Europium - 1 5 5  
Uranium - 234  
Uranium - 2 3 5/Tho r ium- 2 31 
Uranium - 2 3 6  
Uranium - 2 3 7  
Uranium - 2 3 8/Thorium - 2 34/Protact inium - 2 34m 
Plutonium - 2 3 8  
Plutonium - 2 3 9  
Plutonium- 240 
Plutonium- 241 
Ame r ic ium - 24 1  

Release , c iCaJ 

1 .  6 X 10"9 
8 . 4 X 10"1 1  
3 . 9  X 10"7 
1 .  8 X 10"6 
5 .  5 X 10"7 
3 .  3 X 10"10 
1 .  7 X 10-6 

1 5 .  4 X 10"5 
1 .  6 X 10"9 
7 .  7 X 10"10 
1 . 1  X 10"8 
8 . 1  X 10"7 
1 .  7 X 10"10 
6 . 0 X 10"7 
1 .  5 X 10"7 
2 .  3 X 10"10 · 

1 .  9 X 10"7 
1 .  2 X 10"10 
3 .  3 X 10"5 
2 .  7 X 10"7 
3 .  9 X 10"9 
8 . 8  X 10"6 
1 . 7  X 10-6 
2 . 3  X 10"10 
2 .  8 X 10"7 
7 .  5 X 10"7 
1 .  2 X 10"8 
4 .  0 X 10"10 
3 .  6 X 10"10 
2 .  0 X 10"10 
2 .  7 X 10"9 
6 .  9 X 10"8 
9 . 0 X 10"7 
2 . 4 X 10"7 
8 .  6 X 10"6 
2 .  5 X 10"7 

( a )  As sumes accident occurs during the firs t year o f  cleanup 
activi t ie s . 
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TABLE 0 . 2 2 .  Pos tulated Acc idental Atmosphe rfc Re lease from a 
Fire in the S tairwel l/Elevator Structure During 
the Pos t - Cl eanup S torage Period o f  the Immediate 
Cleanup Alternative� 

Radionucl ide 

Tritium 
Carbon- 14 
Manganese - 54 
I ron - 55 
Cobalt - 60 
Nickel - 6 3  
Selenium - 7 9  
Kryp ton - 8 5  
S trontium- 90/Yttrium - 90 
Zirconium- 9 3  
Niob ium- 9 3m 
Techne tium- 99  
Ruthenium - 106/Rhodium- 106 
Cadmium - 1 1 3m 
Antimony - 1 2 5  
Tellurium - 1 2 5m 
Tin - 126/Ant imony - 1 2 6m 
Ces ium- 134 
Ces ium- 1 3 5  
C e s ium - 13 7/Barium - 1 3 7m 
Cerium - 144/Praseodymium- 144 
Praseodymium-' 144m 
Promethium- 147 
Samarium - 1 5 1  
Europ ium - 1 5 2  
Europium- 1 54 
Europium - 1 5 5  
Uranium- 234  
Uranium- 2 35/Thorium - 2 3 1  
Uranium - 2 3 6  
Uranium - 2 3 7  
Uranium - 2 38/Thorium - 2 34/Protactinium - 2 34m 
Plutonium - 2 3 8  
Plutonium - 2 3 9  
Plutonium - 240 
Plutonium - 241 
Americ ium - 241 

Release , Ci(aJ 

1 .  5 X 10-7 
1 .  1 X 10-7 
2 .  7 X 10-13 
1 .  2 x lo-s 
9 .  3 x lo-s 
4 _ 6  x lo-s 
2 .  4 x lo-s 
1 . 1  X 10-7 
2 .  3 X 10-4 
1 .  4 X 10-1 0  
4 .  2 x lo-s 
8 .  2 X 10-7 
2 .  9 X 10-7 
1 . 1  x lo-s 
1 .  7 X 10-6 
4 .  3 X 10-7 
1 .  7 x lo-s 
6 .  9 x lo-s 
1 .  7 x lo-s 
4 . 1  X 10-3 
6 .  6 X 10-1 0  
9 . 4 X 10-1 2  
2 .  6 X 10 "7 
1 .  2 X 10-4 
1 .  6 X 10-1 1  
1 .  8 X 10-s 
3 .  6 x lo-s 
1 _  0 X 10-9 
3 .  4 X 10-1 1  
3 . 1  X 10-1 1  
1 . 4 X 10-1 1  
2 .  3 X 10-10 
5 .  7 X 10-9 
7 - 7  X 10-s 
2 .  0 x lo-s 
6 . 1  X 10-7 
2 .  5 x lo-s 

( a )  Assumes acc ident occurs dur ing the f irs t year o f  p o s t - cleanup 
s torage . 
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TABLE . 0 . 2 3 .  Postulated Acc idental Liquid Release from a 
Ruptured S torage Tank During the Cleanup 
Phase o f  the Immediate Cleanup Alternative 

Radionuc l ide 

Tri t ium 
Carbon- 14 
Mangane se - 54 
Iron - 5 5  
C?balt - 60 
Nicke l - 63 
Selenium- 7 9  
S tronti um - 90/Yttrium - 90 
Zirconium - 93 
Niob ium - 93m 
Techne t ium - 99  
Ruthenium- 106/Rhodium - 106 
Cadmium - 1 1 3m 
Ant imony - 1 2 5/Te l lurium - 1 2 5 m  
Tin - 1 2 6 /Ant imony - 1 26m/Antimony - 1 2 6  
Ces ium- 134  
Ces ium - 1 3 5  
Ces ium- 1 3 7 /Barium - 1 3 7m 
Cer ium- 144/Praseodymium - 144 
Praseodymium - 144m 
Prome thi um - 147  
Samarium - 15 1  
Europ ium - 1 5 2  
Europ ium - 154 
Europ ium- 1 5 5  
Uranium - 2 3 4  
Uranium -. 2 3 5/Thor ium- 2 3 1  
Uranium - 2 3 6  
Uranium- 2 3 7  
Uranium - 2 3 8/Thor ium - 2 34/Pro tac t inium - 2 34m 
Plutonium - 2 3 8  
Plutonium - 2 3 9  
P lutonium- 240 
Plutonium - 241  
Ame r i c ium - 241  

0 . 24 
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Release , C i  

1 . 9  X 10"2 
4 . 2  X 10"3 
1 . 7  X lo-s 
2 . 0  X 10-5 
2 . 0 X 10-5 
2 . 5  X 10-5 
2 . 9  X lo-s 
4 . 2  X 10-4 
2 . 9  X lo-s 
2 . 9  X lo-s 
4 . 2  X 10-5 
1 . 4  X 10-5 
2 . 9  X lo-s 
9 . 7  X lo-s 
2 . 9  X lo-s 
3 . 7  X lo-s 
2 . 9  X 10-s 
1 . 7  X 10"4 
7 . 6  X 10"5 
2 . 9  X lo-s 
2 . 0 X 10"4 
2 . 9  X lo-s 
1 . 6  X 10·8 
1 . 8  X lo-s 
4 . 6  X lo-s 
4 . 2  X 10"7 
5 . 0  X 10"7 
1 . 7  X 10·7 
2 . 9  X 10"6 
5 . 0  X 10·7 
5 . 0  X 10"7 
5 . 9  X 10·7 
5 . 9  X 10"7 
2 . 7  X 10-5 
5 . 0  X 10·7 



TABLE 0 . 24 .  Routine Atmospher ic Release Rates During the Cleanup 
Phase o f  the Immediate Cleanup/Reduced Effort 
Alternative 

Radio�uc lide 

Tritium 
Carbon- 14 
Manganese - 54 
Iron - 5 5  
Cobalt - 60 
Nicke l - 6 3 
Selenium - 7 9  
Krypton- 85 
S trontium - 90/Yttrium - 9 0  
Zirconium- 9 3  
Niob ium- 9 3m 
Technetium- 99 
Ruthenium- 106/Rhodium- 106 
Cadmium - 113m 
Antimony - 12 5  
Tellur ium-125m  
Tin - 126/Antimony - 126m 
Ces ium - 134 
Ces ium - 1 3 5  
Ces ium - 1 3 7/Barium - 137m 
Cerium- 144/Praseodymium- 144 
Praseodymium - 144m 
Promethium- 147 
Samarium - 151  
Europium - 152  
Europ ium- 154 
Europ ium- 155  
Thorium- 2 3 1  
Thorium- 2 34/Protactinium - 2 34m 
Uranium - 2 34 
Uranium - 2 3 5  
Uranium- 2 3 6  
Uranium - 2 3 7  
Uranium- 23 8  
Plutonium - 2 3 8  
Plutonium- 2 3 9  
Plutonium- 240 
Plutonium- 241 
Americ ium- 241 

Release Rate for 
First 4 - Year 

Period 
Ci!yr(a� 

1 .  9 X 10-8 
9 .  9 X 10-9 
4 .  2 X 10-ll  
6 . 3  X 10-8 
2 .  3 X 10-7 
5 .  4 X 10-8 
2 .  2 X 10-9 
1 .  9 X 10-6 
2 .  9 X 10-6 
1 .  6 X 10- lO 
4 .  5 X 10-9 
7 .  3 X 10-8 
1 .  9 X 10-6 
1 .  3 X 10-9 
7 .  8 X 10-7 
1 .  7 X 10-7 
1 .  5 X 10-9 
4 .  0 X 10-7 
1 .  5 X 10-9 
1 .  6 X 10-6 
1 .  6 X 10-7 
2 .  5 X 10-9 
1 . 4 X 10-6 
1 . 1  X 10-6 
2 . 4  X 10- ll 
3 .  2 X 10-8 
9 .  7 X 10-8 
3 . 2  x 10-11  
2 .  6 X 10-lO 
6 .  6 X 10-10 
2 .  2 X 10-l l  
2 .  0 X 10-ll  
2 . 0  X 10-l l  
1 .  5 X 10-10 
3 .  9 X 10-9 
5 .  0 X 10-8 
1 .  3 X 10-8 
9 .  2 X 10-7 
1 .  2 X 10-8 

Release Rate for 
Fifth Year , 

Ci/yr 

1 .  9 X 10-6 
9 .  9 X 10-7 
4 .  2 X 10-9 
6 .  3 x lo-6 
2 .  3 X 10-6 
5 . 4  x lo-6 
2 .  2 X 10-7 
1 .  9 X 10-4 
2 .  9 X 10-8 
1 .  6 X 10-8 
4 .  5 X 10-7 
7 .  3 X 10-6 
1 .  9 X 10-4 
1 .  3 X 10-7 
7 .  8 x 10-6  
1 .  7 X 10-6 
1 .  5 X 10-7 
4 . 0  X 10-6 
1 .  5 X 10-7 
1 .  6 X 10-8 
1 .  6 X 10-7 
2 .  5 X 10�7 
1 . 4  X 10-4 
1 . 1  X 10-8 
2 . 4  X 10-9 
3 .  2 X 10-6 
9 .  7 X 10-6 
3 .  9 X 10-9 
2 .  6 X 10-8 
6 .  6 x 10-8 
2 .  2 x 10-9 
2 .  o x 10-9 
2 . 0  X 10-9 
1 .  5 X 10-8 
3 .  9 X 10-7 
5 .  0 X 10-6 
1 .  3 X 10-6 
9 .  2 X 10-6 
1 .  2 X 10-6 

( a) Rel ease rates for the second 5 years of cleanup are based on 
the firs t 4 -year period and account for radioactive decay . 
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TABLE D . 2 5 .  Rout ine Atmospheric  Release Rates During the 
Pos t - Cleanup S t orage Period of the Immediate 
Cleanup/Reduced Effor t  Alternat ive 

Radionucl ide 

Trit ium 
Carbon- 14 
Selenium - 7 9  
S trontium - 90(Yttrium - 90 
N iob ium - 9 3m 
Technet ium- 9 9  
Ruthenium- 10 6/Rhodium - 106  
Cadmium - 1 1 3m 
Ant irnony - 12 5  
Tellurium - 125m 
Tin - 1 26/Antimony- 1 26m 
Ces ium - 1 34 
Ces ium - 1 3 5  

. Ces ium - 13 7/Bar ium - 1 3 7m 
Samar ium- 15 1  

Release Rate , Ci/yrlaJ 

9 .  8 X 10"8 
9 . 0  X 10"8 
2 .  0 X 10"8 
1 .  7 X 10"4 
3 . 1  X 10"8 
6 .  7 X 10"7 
1 .  5 X 10"8 
7 .  2 X 10"9 
5 . 2  X 10"7 
1 .  3 X 10"7 
1 . 4  X 10"8 
1 .  5 X 10-6 
1 . 4 X 10"8 
3 . 1  X 10-3 
9 .  2 X 10"5 

( a )  Release rate is for the first  year o f  pos t - clear:tup s torage . 
Release rates for subsequent years are based on the firs t - year 
release rates and account for radioact ive decay . 
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TABLE 0 . 26 .  Rout ine Liquid Re lease Rates to the Susquehanna River 
Dur ing the Cleanup Phase of the Immediate Cleanup/ 
Reduced Effort Alternative 

Radionucl ide 

Trit ium 
Carbon- 14 
Manganese - 54 
Iron- 5 5  
Cobal t - 60 
Nicke l - 6 3  
Se lenium - 7 9  
Krypton- 85 
S trontium- 90/Yttrium - 90 
Zirconium - 93  
Niob ium- 93m 
Techne t ium- 9 9 
Ruthenium- 106/Rhodium- 106  
Cadmium- 113m 
Ant imony - 1 2 5  
Te llur ium- 1 2 5m 
Tin - 12 6/Antimony - 12 6m 
Ces ium - 134, 

Ces ium - 13 5  
Cesium - 13 7/Bari um - 137m 
Cer ium- 144/Praseodymium- 144 
Praseodymium- 144m 
Promethium- 147 
Samarium- 1 5 1  
Europium- 152  
Europ ium- 1 54 
Europ ium- 1 5 5  
Uranium- 234  
Uranium - 2 3 5/Thorium - 2 3 1  
Uranium - 2 3 6  
Uranium - 2 3 7  
Uranium- 2 38jTho rium- 2 34/Protac tinium - 2 34m 
Plutonium - 2 3 8  
Plutonium- 239  
Plutonium - 240 
Plutonium - 2l� l  
Arneric ium - 241 

Rel e ase  Rate , C i /yrW 

4 . 8  X 10"7 
2 .  9 X 10"7 
1 . 1  X 10"8 
1 .  6 X 10"5 
6 .  0 X 10·5 
1 .  4 X 10"5, 
6 .  4 X 10"8 
4 .  8 X 10"5 
2 .  0 X 10"3 
4 .  0 X 10"8 
1 .  3 X 10"7 
2 . 1  x 10·6 
1 .  2 x 10·4 
3 .  7 X 10"8 
4 0 2 � 1 0"5 
4 .  9 X 10"5 
4 .  3 X 10·8 
1 .  3 x 1 0·4 
4 .  1 x 10·8 
1 .  2 X 10"2 
4 . 0  X 10"5 
6 .  3 X 10"7 
3 .  8 X 10·4 
3 .  2 X 10"4 
6 . 3  X 10"9 
8 .  3 X 10"6 
2 .  5 X 10"5 
3 . 0  x 10·7 
1 .  0 X 10·B 
9 . 0  X 10"9 
5 .  5 X 10"9 
6 .  8 X 10"8 
1 .  8 X 10"6 
2 .  3 X 10"5 
6 . 0  X 10"6 
2 . 4  X 10"4 
5 .  5 X 10"6 

( a )  Releasi rate is  for the firs � year of cleanup . Release 
rates  for subsequent years are based on the firs t -
year release rates and account for radioac tive decay . 
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TABLE D . 2 7 .  Pos tulated Acc i dental Atmospheric Release from a 
Fire in the S ta i rwe l l/Elevator S truc ture During 
the Cleanup Phase of the Immediate Cleanup/Reduced 
Effort AlternativeW 

Radionuc l ide Release . C i  

Tri t ium 8 . 4  X 10"9 
Carbon- 14 4 . 4  X 10"9 
Manganes e - 54 7 . 3  X 10·12 
Iron - 55 1 . 1  X 10"8 
Cobal t - 60 4 . 1  X 10"8 
Nicke l - 6 3  9 . 5  X 10"9 
S e lenium - 7 9  9 . 7  X 10·10 

Krypton - 85 3 . 2  X 10"8 
S t rontium - 90(Yttrium - 90 1 .  2 r X  10"5 
Zirconium - 9 3  2 . 7  X 10·1 1  
Niob ium - 9 3m · 2 . 0  X 10"9 
Technet ium - 99 3 . 3  X 10-8 
Ruthenium- 106/Rhodium - 106 7 . 6  X 10"7 
Cadmium - 1 1 3m 5 . 8  X 10"10 

Ant imony - 125  3 . 3  X 10"7 
Tellurium - 1 2 5m 7 . 5  X 10"7 
Tin - 1 2 6/Antimony - 12 6m 6 . 6  X 10"10 

Ces ium - 134 2 . 1  X 10"6 
Ces ium - 13 5  6 . 6  X 10"10 

Ces ium- 1 3 7/Bar ium- 1 3 7m 1 . 9  X 10"4 
Cerium- 144/Praseodymium - 144 2 . 7  X lo-s 
Praseodymium - 144m 4 . 3  X 10"10 

Prome thium- 147 2 . 6  X 10"7 
Samarium - 1 5 1  4 . 9  X 10-8 
Europ ium - 152  4 . 3  X 10·12 
Europ ium- 1 54 5 . 6  X 10"9 
Europ ium - 15 5  1 . 7  X lo-a 
Uranium - 234  2 . 0 X 10"10 

Uranium - 2 3 5/Thor ium - 2 3 1  6 . 8  X 10·12 
Uranium - 2 3 6  6 . 1  X 10-12 
Uranium - 2 3 7  3 . 7  X 10·12 
Uranium- 2 3 8/Thor ium- 2 34/Protact inium - 2 34m 4 . 6  X 10·1 1  
Plutonium - 2 3 8  1 . 2  X 10"9 
Plutonium - 2 3 9  1 . 5 x 10"8 
Plutonium- 240 4 . 1  X 10"9 
Plutonium- 241 1 . 6 x 10"7 
Amer i c ium- 241 3 . 7  X 10"9 

( a )  Assumes acc ident occurs dur ing the firs t  year of cleanup 
activi t ie s . 
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TABLE D . 2 8 .  Pos tulated Acc idental Atmospher i c  Release from 
a HEPA Fil te r  Failure Dur ing the Cleanup Phase 
of the Immediate Cleanup/Reduced Effort  
Alternative (a) 

Radionucl ide 

Tri tium 
Carbon- 14 
Selenium - 7 9  
Strontium - 90/Yttrium- 90 
Niob ium - 9 3m 
Techne t ium - 9 9  
Ruthenium - 1 06/Rhodium - 106 
Cadmium- 1 13m 
Ant imony - 12 5  
Tellurium - 1 25m 
Tin- 1 26/Ant imony - 1 2 6m 
Ces ium - 134 
Ces ium - 1 3 5  
Ces ium - 13 7/Barium- 1 3 7m 
Samarium- 1 5 1  

Re lease , C i  

1 . 0  X 10-5 
5 .  5 X 10-6 
1 .  2 X 10-s 
l .  3 X 1 0-2 
2 .  5 X 1 0-6 
4 . 1  X 1 0-5 
8 .  8 X 1 0-4 
7 .  2 X 10-7 
3 .  9 X 1 0-4 
9 .  4 X 1 0-4 
8 . 3  X 10-7 
2 .  6 X 10-3 
8 .  3 X 10-7 
2 . 4  X 10-1 
6 . 1  X 10-3 

( a )  Assumes acc ident occurs during the firs t year of  cleanup 
act ivi t ie s . 
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TABLE D . 2 9 .  Pos tulated Acc i dental  Atmospheric Release from 
a Sp ill  of Reac tor Coolant Sys tem Decontamina ­
t ion Solution During the Cleanup Phase of  the 
Immediate Cleanup/Reduced Effort Al·ternat ivelal 

Radionucl ide Release , Ci 

Carbon- 14 1 . 6  X 10'9 
Manganese - 54 4 . 3  X 10·10 

I ron - 55  6 . 5  X 10'7 
Cobal t - 60 2 . 4 X 10-6 
N icke l - 6 3 . 5 . 6  X 10'7 
S elenium - 7 9  3 . 3  X 10·10 
Kryp ton - 8 5  1 . 9  X lo-s 
S trontium - 90/Yttrium - 90  5 . 7  X 10'5 
Z irconium - 9 3  1 . 6  X 10-9 
N iob ium - 9 3m 6 . 8  X 10·10 
Technet ium - 99 l . l x 10'8 
Ruthenium - 106/Rhodium - 106 3 . 2  X 10'8 
Cadmium- 1 1 3m 1 . 9  X 10-10 
Ant imony - 12 5  9 . 9  X 10'7 
Te llurium - 125m 2 . 5  X 10'7 
T in - 1 26/Antimony - 1 2 6m 2 . 3  X 10-10 
Ces ium- 134  3 . 7  X 10'7 
Ces ium - 1 3 5  1 . 2  X 10·10 

C e s ium - 13 7/Barium- 137m 3 . 4  X 10'5 
Cerium- 144/Praseodymium - 144 1 . 6  X 10'6 
Praseodymium - 144m 2 . 5  x lo-s 
Prom�thium - 147  1 . 5 x 10'5 
S amar ium- 1 5 1  1 . 7  X 10-6 . 
Europ ium- 1 5 2  2 . 5  X 10-10 

1Europ ium - 154 3 . 3  X 10-7 
Europ ium - 1 5 5  l . O x 10'6 
Uranium - 2 34 1 . 2  X 10-8 
Uranium - 2 3 5/Thorium - 2 3 1  4 . 0  X 10·10 
Uranium - 2 36 3 . 6  X 10-10 

Uranium - 2 3 7  2 . 2  X 10-10 

Uranium - 2 3 8/Thor ium- 2 34/Protactinium - 2 34m 2 . 7  X 10.9 
Plutonium - 2 3 8  7 . 0  X 10-8 
Plutonium - 2 39 . 9 . 0  X 10'7 
Plutonium - 240 2 . 4 X 10'7 
Plutonium- 241 9 . 5  X 10'6 
Amer ic ium- 241 2 . 2  X 10-7 

/ 

( a )  As sumes acc ident occurs during the first  year of cleanup, 
activi t ie s . 
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TABLE D . 30 .  Pos tulated Acc i dental Atmosphe ric Release from 
a Fire in the S tairwe l l/Elevator Struc ture 
During the Pos t - Cleanup S tor-age Phase o f  the 
Immediate Cleanup/Reduced E ffort Al ternat iveW 

Radionuc l ide Rel ease . C i  

Tritium 1 . 2  X 10"7 
Carbon - 14 1 . 1 X 10'7 
Mangane se - 54 1 . 1  X 10·1 4 
I ron- 5 5  4 . 2  X 10"9 
Cobal t - 60 5 . 5  X lo-a 
Nicke l - 6 3  4 . 4  X lo-a 
S elenium - 7 9  2 . 4  X lo-a 
Krypton- 8 5  8 . 5  X lo-a 
S trontium- 90/Yttrium - 90 2 . 1  X 10"4 
Zirconium- 93 1 . 4  X 10·1 0 
Niob ium - 9 3m 3 . 8  X lo-a 
Techne t ium - 9 9  8 . 2  X 10"7 
Ruthenium - 106/Rhodium- 106 1 . 9  X lo-a 
Cadmium- 1 1 3m 8 . 7  X 10"9 
Antimony - 125  6 . 4  X 10"7 
Tellurium - 125m 1 . 6  X 10"7 
Tin - 1 2 6/Antimony - 1 2 6m 1 . 7  X 10-a 
Ces ium- 1 3 4  1 . 8  X lo-a 
Cesium - 1 3 5  1 . 7  X lo-a 
Ces ium- 1 3 7/Barium - 1 3 7m 3 . 8  X 10"3 
Cerium- 144/Pras eodymium- 144 1 . 9  X 10·1 1  
Praseodymium- 144m 2 . 7  X 10·13 
Prome thium- 147 9 . 1  X lo-a 
S amar ium - 151  1 . 1  X 10"4 
Europ ium- 152  1 . 3  X 10·1 1 
Europium - 154 1 . 3  X lo-a 
Europ ium- 1 5 5  2 . 1  X lo-a 
Uranium - 2 34 I 1 . 0  X 10"9 
Uranium- 2 3 5/Thorium - 2 3 1  3 . 4 X 10·1 1  
Uranium - 2 3 6  3 . 1  X 10·1 1 
Uranium - 2 3 7  1 . 2  X 10·1 1 
Uranium- 2 38/Thor ium- 2 34/Protac t inium - 2 3 4m 2 . 3  X 10·10 
Plutonium - 2 3 8  5 . 5  X 10-9 
Plutonium- 2 3 9  7 . 7  X lo-a 
Plutonium- 240 2 . 0 X 10-a 
Plutonium- 241 5 . 0 X 10-7 
Americ ium- 241 2 . 9  X lo-a 

( a )  Assumes acc ident occurs dur ing the first  year o f  post - cleanup 
s torage . 
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TABLE 0 . 3 1 .  Pos tulated Accidental Liquid Release from a 
Ruptured S torage Tank During the C leanup 
Phase of the Immediate Cleanup/Reduced 
Effort Alternative 

Radionuc l ide 

Tri t ium 
Carbon� l4 
Manganes e - 54 
Iron - 5 5  
Cobal t - 60 
N icke l - 6 3  
S e l enium- 7 9  
S trontium - 9 0/Yttrium - 90 
Zirconium - 9 3  
N iob ium- 9 3m 
Techne tium - 99 
Ruthenium- 106/Rhodium - 106  
Cadmium - 113m 
Ant imony - l2 5/Tellur ium- l 2 5m 
Tin - 12 6/Antimony- l 26m/Antimony- 12 6  
Ces ium - 134 
Ces ium- 1 3 5  
Ces ium - 1 3 7/Barium- l 3 7m 
Cer ium- 144/Praseodymium - 144 
Praseodymium- 144m 
Promethium - 147 
S a,mar ium - 1 5 1  
Europ ium - 1'5 2  
Europ ium - 1 54 
Europ ium - 1 5 5  
Uranium - 234  
Uranium - 2 3 5/Thor ium - 2 3 1  
Uranium - 2 3 6  
Uranium- 2 3 7  
Uranium - 2 3 8/Thorium - 2 34/Protac tinium - 2 34m 
Plutonium- 2 3 8  
Plu toniwn- 2 3 9  
Plutonium- 240 
Plutonium - 24 1  
Ame r i c ium - 24 1  

0 . 3 2 

Releas e , C i  

2 . 1  x 10·2 
4 .  2 X 10'3 
1 . 7  X 10-o 
2 .  o x lo-s 

2 .  0 X 10·5 
2 .  5 x 10·5 
2 . 9  x lo-s 
4 .  2 x 10·4 
2 .  9 X 10·S 
2 .  9 x lo-

s 

4 .  2 X 10'5 
l .  4 x lo-s 

2 .  9 x lo-s 
9 .  7 X 10·S 
2 .  9 x lo-s 
3 .  7 x lo-s 
2 .  9 x lo-s 
l .  7 X 1()·4 
7 .  6 x lo-s 

2 .  9 X 10·S 
2 .  o x 10·4 
2 .  9 x lo-s 
l .  6 X 10'8 
l .  8 x lo-

s 

4 .  6 x lo-s 
4 .  2 x 10·7 
5 .  o x 10·7 
l .  7 X 10'7 
2 .  9 x l o-s 
5 .  o x 10·7 
5 .  o x 10·7 
5 .  9 X 10·7 
5 .  9 x 10·7 
2 .  7 x lo-s 

5 .  o x 10·7 



TABLE D . 32 .  Routine Atmospheric Releas e Rates  During 2 -Ye ar 
Preparation Phase  Be fore Decommis s ioning 
( Immediate Decommiss ioning Alte rnative ) 

Radionucl ide 

Tritium 
Carbon- 14 
S e lenium - 7 9  
Krypton - 8 5  
S trontium - 90/Yt trium - 90 
Niob ium - 9 3m 
Technet ium - 99 
Ruthenium- 106/Rhodium- 106 
Cadmium - 1 13m 
Antimony - 1 2 5  
Tellurium - 125m 
Tin - 126/Antimony - 1 2 6m 
Ces ium - 1 3 4  
Ces ium - 1 3 5  
Ces ium - 1 3 7/Barium - 1 3 7m 
S amarium - 1 5 1  

I 

0 . 3 3 

Release Rate . Ci/yr 

2 .  3 x lo-a 
1 .  2 X 10-a 
2 .  6 X 10·9 
2 .  3 X 10'6 
2 .  9 X 10·5 
5 .  5 X 10·9 
8 .  8 x lo-a 
1 .  9 x lo-s 
1 .  6 X 10'9 
8 . 4  X 10'7 
2 .  0 x lo-s 
1 .  8 X 10·9 
4 . 0  X 10·7 
1 .  8 X 10·9 
1 .  6 X 10·5 
1 .  3 X 10·5 



TABLE D . 33 .  Routine Liquid Release Rates to the Susquehanna River 
During the 2 -Year Preparation Phas e  Before Decomm i s ­
s ioning ( Immediate Decomm i s s ioning Al ternatiye )  

Radionucl ide Release Rate . Ci/yr 

Tritium 1 . 2  X 10'7 
Carbon - 14 6 . 4 X 10'8 
S elenium - 7 9  1 . 4 x 10-8 
S trontium� 90/Yttrium - 9 0  1 . 5  X 10'4 
N iob ium - 9 3m 3 . 0  X 10'8 
Technetium - 9 9  4 . 8  X 10'7 
Ruthenium - 106/Rhodium - 106 l . O x 10'5 
Cadmiuin- 1 1 3m 8 . 3  X 10'9 
Antimony - 12 5  4 . 5  X 10'6 
Tellurium - 125m  1 . 1  X 10'6 
T in - 1 26/Antimony - 1 2 6m 9 . 6  X 10'9 
Cesiwn- 1 34 3 . 0  X 10'5 
Ces iwn- 1 3 5  9 . 6  X 10'9 
Ces ium - 13 7/Barium - 1 3 7m 2 . 8  X 10'3 
S amarium- 1 5 1  7 . 1  X 10'5 
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TABLE 0 . 34 .  Pos tulated Accidental A tmospheric Release from 
a Fire in the S tairwe l l/Elevator Struc ture 
Dur ing the 2 -Year Preparat ion Period Before 
Decomm i s s ioning ( Immediate Decommis s ioning 
Alterna t ive ) (a) 

Radionuclide Re leas e , Ci  

Tr i tium 8 . 4 X 10'9 
Carbon- 14 4 . 4  X 10'9 
Mangane s e - 54 7 . 3  X 10·12 
Iron - 5 5 1 . 1  X lo-a 
Cobal t - 60 4 . 1  X lo-a 
Nicke l - 6 3  9 . 5  X 10'9 
Selenium- 79  9 . 7  X 10·1 0 
Krypton - 8 5  3 . 2  X lo-a 
S trontium- 90/Yttrium- 90 1 . 2  X 10'5 
Zirconium- 9 3  2 . 7  X 10·1 1 
Niob ium- 9 3m 2 . 0 X 10'9 
Technet ium- 99  3 . 3  X lo-a 
Ruthenium - 106/Rhodium - 106 7 . 6  X 10'7 
Cadmium- 1 13m 5 . 8  X 10·10 
Antimony - 12 5  3 . 3  X 10-7 
Te llurium - 1 2 5m 7 . 5  X 10'7 
Tin - 1 2 6/Antimony - 1 2 6m 6 . 6  X 10·1 0 
Ces ium-- 1 34 2 . 1  X 10'6 ' 
Ces i.um- 1 3 5  6 . 6  X 10·10 
Ces ium - 1 37/Barium- 137m  1 . 9  X 10'4 
Cerium - 144/Praseodymium- 144 2 . 7  X lo-a 
Praseodymium- 144m 4 . 3  X 10·1 0 
Promethium- 147 2 . 6  X 10·7 
Samarium- 1 5 1  4 . 9  X 10'6 
Europium - 152  4 . 3  X 10·1 2 
Europ ium - 154 5 . 6  X 10'9 
Europium- 1 5 5  1 . 7  X lo-a 
Uranium- 2 34 2 . 0 X 10·10 
Uranium- 2 35/Tho r ium- 2 3 1  6 . 8  X 10·12 
Uranium - 2 3 6 6 . 1  X 10·12 
Uranium- 2 3 7  3 . 7  X 10·1 2 
Uranium- 2 38/Thorium - 2 34/Protac tinium - 2 34m 4 . 6  X 10·1 1  
Plutonium- 2 3 8  1 . 2  X 10·9 
P lutonium- 2 3 9  1 . 5  X lo -a 
Plutonium- 240 4 . 1  X 10·9 
Plutonium - 241  1 . 6  X 10'7 
Amer ic ium - 241  3 . 7  X 10'9 

( a) Assumes accident occurs during the firs t year of preparation 
act ivi t i e s . 
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TABLE D . 3 5 .  Postulated Acc i dental Atmospheric Release 
from a HEPA Fil ter Failure During the 
2 -Year Preparation Period Be fore Decom­
miss ioning ( Immediate Decommiss ioning 
Al terna ti ve ) (a) 

Radionuc lide Release . Ci  

Tritium 1 � 2  X 10'6 

.Carbon- 14 1 . 1  X 10'8 
Manganes e - 54 4 . 7  X 10'1 1  

Iron - 5 5  7 . 1  X 10'8 
Cobal t - 60 2 . 6  X 10'7 
N icke l - 6 3 6 . 1  X 10'8 
S elenium - 79  2 . 4 ' x  10'9 
Krypton- 8 5 2 . 1  X 10-6 
S trontium - 90/Yttrium - 90  3 . 2  X 10·5 
Zirconium - 93 1 . 7  X 10·10 

N iobium - 9 3m 5 . 1  X 10'9 
Technet ium- 99  8 . 2  X 10'8 
Ruthenium- 106/Rhodium - 106 2 . 1  X . 10-6 
Cadmium - 113m 1 . 4  X 10-9 
Antimony - 125  8 . 7  X 10'7 
Tel lur ium - 1 2 5m 1 . 9  X 10'6 
Tin- 126/Ant imony - 126m 1 . 7  X 10-9 
Ces ium - 134 4 . 6  X 10'7 
C e s ium - 1 3 5  1 . 6  X 10'9 
Ces ium - 1 3 7jBarium - 1 3 7m 1 . 8  X 10-5 
Cerium - 144/Praseodymium - 144 1 . 7  X 10'7 
Praseodymium- 144m 2 . 8  X 10'9 
Promethium- 147 1 . 6  X 10'6 
Samarium - 1 5 1  1 . 2  X 10'5 
Europium - 152  2 . 7  X 10·1 1 
Europium - 154 3 . 6  X 10'8 
Europ ium - 1 5 5  l . l x 10'7 
Thor ium - 2 3 1  4 . 3  X 10'1 1 
Thorium - 2 34jProtactinium - 2 34m 2 . 9  X 10·10 

Uranium - 2 34 7 . 6  X 10·10 

Uranium - 2 35 2 . 5  X 10'1 1 

Uranium - 2 3 6  2 . 3  X 10·1 1  
Uranium - 2 3 7  2 . 4  X 10'1 1 

Uranium- 2 38 1 . 7  X 10·10 

Plutonium - 2 3 8  4 . 4  X 10-9 
Plutonium - 2 3 9  5 . 7  X 10'8 
Plutonium- 240 1 . 5  X 10'8 
Plutonium - 241  l . O x 10-6 
Americ ium - 241 1 . 4 x lo-a 

( a )  As sumes acc ident occurs during the first  year of the 
p reparation activi t i e s . 

D . 36 



APPENDIX E 

CALCULATI ON OF RAD IATION DOSES  
FROM WATERBORNE AND AIRBORNE PATHWAYS 





APPENDIX E 

CALCULATION OF RADIATION DOSES 
FROM WATERBORNE AND AIRBORNE PATHWAYS 
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This  app endix contains the me thods , assumptions , and parameters 
used in the calculation of  the radiation expos'-;lre to the pub l ic . The 
pathways are divided into two group s : waterborne pathways from the 
TMI s ite and airborne pathways from the TMI s ite . 

E . l  WATERBORNE PATHWAYS 

The pub l ic radiation doses  resulting from the release o f  
accident - generated water t o  the Susquehanna River were generated by 
the U . S .  Nuc lear Regulatory Commis s ion ' s ( NRC ) LADTAP I I  computer code 
( S trenge , Peloquin , and Whelan 1 9 S 6 ) . The LADTAP II code generates  
50 - year dos e  commitments based on  a 1 -year releas e . For the cas e s  
where the release  occurs for a p e r iod longer than 1 year , the 50 - year 
dose commitment for a 1 -ye ar release was multip l ied by the numbe r  of 
years over which the release extends . Doses were determined for _the 
maximum individual , · fo r  the population within a 50 -mile ( S O -kilometer)  
radius of  the power p lant , and for the population that consumes 
shellfish harves ted from Ches ap e ake Bay . 

The p athways cons idered for dos e s  to the maximally expo sed indi ­
vidual and the population were drinking water obtained from the 
Susquehanna Rive r , the consump tion o f  fish from the river , r ivershore 
activi ties , and boat ing and swimming in the r iver . The irrigated farm 
product/food pathway was not app l i e d  to the dos e  calculations because 
the river water is  no t commonly used for irrigation purpose s . 

The p opulation distributions for e ach o f  the years from 1990  to 
202S  were interpolated or extrapolated from population data for the 
years 1 9 S l  and 2010 . The 19Sl  population dis tributions wer e  based on 
an internal NRC document by A.  S inisgal l i , " 19Sl  Res idential Popula­
tion Estimates 0 - SO Kilometers for Nuc lear Power Plants , "  The 2010  
population distributions were obtained from a lette r  from 
F .  R .  S tanderfer to the NRC , February 3 ,  19SS , " Po s t - Defuel i ng 
Monitored S torage Environmental Evaluation . " 

The affected population with in the 5 0 -mile ( SO - ki lome t e r )  radius 
for 1990  was as sumed to be 2 .  5 mill ion people with age·- group distribu­
t ions as follows : 71 percent , adults ; 11  percent , teenagers ; and 
lS percent , chi ldren . Of the 2 . 5  mill ion people , 340 , 000 were assumed 
to obtain their drinking water from the r ive r . The affected popula­
tion within the 50 - mile  ( SO - kilome t e r )  radius was e s t imated for the 
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year 2 0 14 to number 3 . 3  mill ion people with the same age - group di s tri ­
bution as sumed for 1991 . Only 460 , 000 of  the 3 . 3  mil l ion people were 
assumed to obtain the i r  drinking water from the r iver . 

Table E . l  contains the consumption and usage rates by the max i ­
mally exposed  individual for the various pathways . Table  E . 2  l i s t s  
the consumpt ion rate s for drinking water and r iver fish used for the 
population dose calculations . Additional parame ters used for the 
population dos e s  for 1991  are as fol lows : 

• shore l ine usage - 8 3 , 000 persort- hoursjyr 
• swimming - 120 , 000 person-hoursjyr 
• b�at ing - 520 , 000 person-hoursjyr 
• sport fishing ( edible ) yield - 150 , 000 lb/yr ( 68 , 000 kg/yr)  · 

• commerc ial fishing yield - none assumed . 

TABLE E . l .  Consumpt ion and Us age Rates for the Maximally 
Exposed Individual 

Pathway Target Rate 

Fish Infant 0 lbjyr ( 0  kg/yr)  
Child  15  lbjyr ( 6 .  9 kg/yr)  · 
Teenager 3 5  lbjyr ( 16 kg/yr)  
Adult 46 lb/yr ( 21 kg/yr)  

Drinking Water Infant 8 7  gal/yr ( 3 30 L/yr )  
Chi ld 140 galjyr ( 5 10 L/yr)  
Teenager 140 gal/yr ( 510 ·Ljyr ) 
Adult'  190 gal/yr ( 7 10 Ljyr )  

Shorel ine Use Infant 0 hjyr 
Child 14 h/yr 
Teenager 6 7  h/yr 
Adult 12 .h/yr 

TABLE E . 2 .  Consumpt ion Rates for Population Dose Calculations 

Pathway Targe t  Rate 

Fish Child 4 . 8  lb/yr ( 2 . 2  kg/yr)  
Teenager 12  lb/yr ( 5 . 2  kgjyr)  
Adul t 1 5  lb/yr ( 6 . 9  kg/yr )  

Drinking Water Child  69  gal/yr ( 260 L/yr ) 
Teenager 69 gal/yr ( 260  L/y r )  
Adult 98  gal/yr ( 3 70  L/yr)  

E . 2  
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Add i tional parameters used for the populat ion doses  for 2010 are as 
follows : 

• shoreline usage - 1 2 6 , 000 person - hoursjyr 
• swimming - 180 , 000 person-hours/yr 
• boating - 790 , 000 p erson -hours/yr 
• sport f i sh ing ( edible ) y ield - 2 2 7 , 000 lb/yr ( 103 , 000 kg/yr)  
• commerc ial fi shing y ield - none assumed .  

I n  addition t o  the doses  discussed above , dos e s  t o  the population 
that consume s shel lfish harves ted from Ches apeake Bay were also calcu­
lated . An annual shellfi sh harves t  of 7 2  million pounds ( 3 3 mill ion 
kilograms ) was assumed for 1 9 9 1 , and 108 million pounds (49 million 
kilograms ) was assumed for 2 0 10 . Assuming an edib l e  fract ion of  one ­
half , the total shel l f i sh consumpt ion would be  36  million pounds 
(�6 m i l l ion kilograms ) for 1 9 9 1  and 54 m i l l ion pounds ( 24 million 
kilograms ) for 2010 . The shel lfish consumpt ion rates for the average 
individual are l i sted in Table  E . 3 ,  but the harves t  was more than 
could be consumed by the population l iving with in 50 miles ( 80 k i l o ­
meters ) of t:he power plant . TQ.ere fore , the population dos e  from 
she ll fish consumpt ion was calculated for the entire populat ion con­
suming Ches apeake Bay she llfish . A fract ion of this dose (based on 
the p opulation s iz e  and average consumpt i on rat e )  i s  assumed to be 
received by the persons within the 50 -mile  ( SO - k i lome te r )  radius that 
consume Che s apeake Bay she l l fish . The remainder i s  received by 
persons outs ide the 5 0 - mile  ( SO -kilome t e r )  radius . 

The flow rate of the river was assumed to be  34 , 000 ft3/sec 
( 9 6 3  m3/sec ) for all  except one of  the calculations . The except ion was 
the calculation of dos e  to the maximally exposed individual from the 
consumpt ion of fish . For this  calculation , a flow rate of 3 1 5 0  fe;sec 
( 8 9 m3/se c )  was used to correspond to the flow rate of  the narrow 
channel near TMI . The fish caught by the maximal ly expose d  individual 

TABLE E . 3 .  

Targe t 

Child 
Teenager 
Adult  

, Maximum Adult  

(aJ NRC 19 77 . 

Average She l lfish Consump t ion Rates 

Rate 

0 . 7 3 lbjyr ( 0 . 3 3 kgjyr) �  
1 . 6  lb/yr ( 0 . 75 kg/yr) � 
2 . 2  lb/yr ( 1 . 0  kg/yr ) � 
97  lb/yr (44 kg/yr ) (b) _ 

(b) Rupp , Miller , and Baes 1980 . 
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were assumed to be  caught from thi s  channel .  The transport time from 
the p l ant discharge point to the maximum individual or the populat ion 
was neglected dur ing the dos e  c alculations . 

E . 2  A IRBORNE PATHWAYS 

Radiat ion dos e s  to the pub l ic resulting from atmospheric re leases 
from the TMI ·s i te dur ing c leanup operations were calculated us ing the 
GASPAR I I  computer code ( S trenge , Bander , - and· Soldat 1986 )  which uses 
the calculat ion methods described in Regulatory Guide 1 . 109 (NRC 
1 9 77 ) . The GASPAR code gene rated 50 - year dos e  commitments based on 
1 year of inhalat ion or inge s t ion . For thos e  cases where the re lease 
extends for more than 1 year , the 50 - year dose . commitment was calcu­
lated for 1 year of exposure and mul t iplied by the number of years 
over which the release occurs . 

Doses were de termined for the maximal ly exposed indiviqual and 
for the population ( age - group dis tribution : 7 1  percent , adults ; 
1 1  percent , teenagers ; and l S  percent , chi ldren) assumed to be l iving 
within a 50 - mile ( SO - ki lometer ) radius of the power p lant . The popu­
lation within a 50 - mile { S O - ki lometer)  radius in 1990 was e s t imated to 
be 2 . 5  m i l l ion people . The population in 2014 was e s t imated to be 
3 . 3  mi l l ion persons with the s ame age - group distribution . ·  , The p ath� . · 
ways cons idered for both the . maximally exposed individual and the 
population doses  were inhalation , consumpt ion o f  agricul tural prod�· · 
uc ts , and external exposure . The dos e  ( at tr ibutable to the TMI - 2 
c leanup ) to the population outs ide the 50 -mile ( SO - kilometer )  radius 
was also calculated due to inhalation , external exposure , and consump ­
t i on o f  agricultural products  exported from within the 50 - mile 
( SO - k ilometer )  radius . 

The parame ters used as input for the calculations include the 
consumpt ion rates for individual members  of the population . The 
assumed consump tion rates were as follows : 434 lb/yr ( 19 7  kg/yr ) of  
vegetab l e s , 3 5  galjyr ( 1 3 1  L/yr)  of  milk , and 179  lb/yr ( Sl kg/yr)  
for  meat . .  Total annual agricul tural product ion for  the 50 - mile 
( SO - ki lome t e r )  area surrounding the s i te is  1 . 2  x 108 pounds ( 5 . 3 2 x 
107 kilograms ) of  vegetables ,  1 . 4  x 108 gal lons ( 5 . 27 x 108 l iters ) of 
milk , and 1 . 2  x 108 pounds ( 5 . 44 x 107 kilograms ) of beef . Specific 
exposure pathway frac tions are provided in Tab le E . 4 .  

Regulatory Guide 1 . 109 mode l s  are also appropriate for short - term 
releases ( acc ident releases ) with certain minor adj us tments in app l i ­
cation and parame ter value s , even though the models were originally 
deve loped for long- term release s .  Sho r t - term acc idental releases 
require spec ial interpretat ion for two reasons ; ( 1 )  it is  impos s ible 
to predict meteorological condit ions at the time of an acc ident , and 
( 2 )  i t  is impos s ible  to predict the s eason during which an acc ident 
may occur . As a result , it is also imp o s s ible to predic t vegetable 
garden produc tion or cow pasture use ( average annual rate s o f  
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vegetab l e  product ion and cow pasture use were assumed) . For routine 
re lease s , the correct  interpre tation of the resul ts  is that they 
describe  the expected  maximum dose s  that actually will occur offs ite . 
The s e  repres ent maximum values because locations are also  chosen tha t  
will  result in h ighe s t  doses . On the o ther hand , for the short - term 
releas e , ( 1 )  the wind could be  in some other direction where the dos e s  
would l ikely be smaller , ( 2 )  whatever the direction o f  the wind , the 
actual atmospheric dispers ion could be very different from the _ average 
value in that direction , and/or ( 3 )  there may or may not be cows on 
pas ture or garden produc t ion , depending on s eason and wind direction . 
The mos t  important uncertainty in the acc ident calculation is  the 
inab i l i ty to predict the actual meteoro logical conditions and , thus , 
dispers ion dur ing an acc ident . For this reason , the hourly atmo s ­
pheric dispers ion p arameter value s for the location resulting in 
highe s t  dose s  were used to calculate the dose to the maximally exposed 
o ffs i te individual . Thes e  results  should be interp reted as wor s t  
location expected value s , rather than wors t  location actual value s . 
The populat ion dose s  from acc ident re leases were based on annual 
average atmospheric dispers ion parameter values .  

The x/Q values used  for calculat ion of  p opulation dos e s  from 
routine and acc ident releases were obtained from Appendix W of the 
PElS ( NRC 1 9 8 1 ) . The x/Q value fo r the hypo thet ical maximally exposed 
individual ( assumed to be a child located at the s i te boundary full 
t ime , 0 . 34 miles  [ 0 . 55 kilometers ] wes t  of  the s i te , who consumes goat 
milk from that s ite ) was 3 . 6  x 10� secfm3 for rout ine releas e s . The 
XfQ value used for acc ident releases was 2 .  9 X 10·5 s ecjm3 which are at 
1 . 05 miles eas t - northeas t for a garden , and 1 . 02 miles nor th for a 
milk goat . Thi s  acc ident x/Q value was also used for · the inhalation 
pathway . In addi tion , the absolute humidity for the s i te is 8 . 0 g/m3 • 
No c redit  for enhanced di lution from building wakes was taken . 

Exposure p arameters  for the calculat ions tha t  are not specified 
above are contained in the GAS PAR I I  code . 

TABLE E . 4 .  Airborne Exposure Pathway Frac t ions 

Exposure Pathway 

Leafy vege tab le s  from garden 
Other edibles from garden 
Frac t ion of t ime milk cows are on pas ture 
Frac tion of t ime beef  cattle are on pasture 
Frac tion of tjme milk goats are on pas ture 
Milk cow intake from pas ture 
Beef cattle intake from pas ture 
Milk goa t  intake from pas ture 

E . 5 

Fract ion 

0 . 5  
1 . 0  
0 . 6  
1 . 0  
1 . 0  
1 . 0  
0 . 8  
1 . 0  
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APPENDIX F 

WASTE VOLUME ESTIMATES AND WASTE TRANSPORTATION IMPACTS 

This appendix contains the methodologies , assumptions , and param­
e ters used in the calculation o f  the was te volume resul t ing from pos t ­
defue l ing operations and the impacts o f  transporting this was te t o  a 
disposal s i te . 

Sect ion F . l  describes the was te volume e s t imate s , was te class i f i ­
cation , and radiation dos e rate e s t imates that were used as input in 
calculating the transportat ion impacts . Sect ion F . 2 de scribes the 
calculation of the routine radiation exposure from transportation of 
the was te , the radiological acc ident risks , the nonradiological acc i ­
dent risks , and transportat ion costs . Was te volume e s t imates and 
was te transportation impac ts were calculated for the l icensee ' s  pro ­
posal ( delayed decommiss ioning) and the following f ive alternatives : 
delayed cleanup , immediate cleanup , immediate cleanup w i th reduced 
effort , immediate decommiss ioning , and incompl e te defuel ing . 

F . l  WASTE VOLUME , CLAS S I FI CATI ON ,  AND DOS E  RATES 

The approximate volumes and classes  of was te that would be 
generated are shown in Tables  F . l  through F' . 4  for de l ayed decomm i s ­
s ioning , incomp lete defue l ing , delayed cleanup , immediate cleanup , 
immediate cleanup w i th reduced e ffort , and immediate decommiss ioning . 
Was te volumes for incomple te de fue l ing are the same as those for 
delayed decomn1iss ioning ( see  Table F . l ) . Was te volumes for immediate 
c leanup w i th reduced e ffort are the s ame as those for immediate 
cleanup ( see  Table  F . 3 ) . The principal was te - produc ing ac tivi ties  
occur dur ing th� c l eanup activi ties in  the delayed c leanup , immediate 
cleanup , or immediate cleanup/reduced e ffor t  al ternative s . Thes e  
activities  include decontaminat ion o f  the reac tor coolant sys tem , 
removal o f  contaminated portions o f  the reac tor ves s e l  head and 
control - rod drive mechanisms , removal of the s tairwe l l/e levator 
s tructure in the basement , removal of concrete surfaces (primari ly in 
the basement ) ,  and removal of temporary shielding that has been placed 
in the reactor bui l ding . These activi ties would also generate secon­
dary was te cons i s t ing o f  materials such as disposab l e  prote�tive 
c lothing and �ools . 

Rad ioactive was tes are clas s i fied according to 10  CFR 6 1  ( C FR 
1 9 8 8 a )  cr iteria . Class  A was te would conta in des ignated radionucl ides 
be low the concentrat ions shown in Tab le F . s : It  would cons i s t  mos tly 
df compacted trash , s l ightly contaminated too l s , contaminated equip ­
ment from upper e leva tions , and shie lding that was placed in the 
bui lding to fac il itate defuel ing and cleanup ope rat ions . For the 
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TABLE F . l .  Waste Volume Estimates for Delayed Decommiss ioning and Incomplete Defueling� 

Class of Wastelbl 

Preparations for PDHS 

Class A or B 
PDHS 

Class A . dry radioactive 
waste 

Class B or C air filters 

Class A, B, or C residue 
from liquid waste 
treatment 

1-year Pr�paration Prior 
to Decommiss ioning · 

Class A dry radioactive 
waste 

Class B or C air filters 

Class A, B, or C residue 
from liquid waste 
treatment 

23::l:ear 

ft3 

100 to 200 

690 to 2300 

0 to 1400 

120 to 4 6 0  

30 t o  1 0 0  

0 to 6 3  

5 t o  2 0  

PDHS 

m3 

2 . 8  to 5 . 7  

20 to 65 

0 to 4 1  

3 . 4  to 13 

0 . 9  to 2 . 8. 

0 to 1 . 8  

0 . 1  to 0 . 6  

To�al Waste Vo�ume 
5::l:ear PDHS 

ft3 flil 

100 to 200 2 . 8  to 5 . 7  

150 to 500 4 . 3  to 14 

o· to 310 . 0 to 8 ; 8 · 

25 to 100 0 . 7  to 2 . 8  

3 0  to 100 0 . 9  to 2 . 8  

0 to 63 o to 1 . 8  

5 to 20 0 . 1  to 0 . 6  

( a )  Does not include waste volumes associated with decommissioning . 

33::l:ear 

ft3 

100 to 200 

990 to 33oo 

0 to 2100 

170 t� 660 

30 to 100 

0 .to 63 

5 to 20 

(b) Waste is classified according to 10 CFR 61 (CFR 1988a) criter i a .  See discussion i n  Section 2 . 3 . 2 .  

PllHS 

m3 

2 . 8  to 5 . 7  

2 8  to 93 

0 to 58 

4 . 8 to 19 

0 . 9  to 2 . 8  

0 to 1 . 8  

0 . 1  to 0 . 6  



Class of Waste(b) 
· Preparations for PDMS 

Class A or B 

PDMS 

Class A dry radioactive 
waste 

Class ll or C air 
filters 

Class A, B , or C residue 
from liquid waste 
treatment 

Cleanup Activities 

TABLE F . 2 .  Waste Volume Estimates for Delayed Cleanup(a) 

Total Waste Volume 
23-year PDMS 5-year PDMS 33-year PDMS 

ft3 m3 ft3 m3 ft3 m3 

100 to 200 2 . 8  to 5 . 7  100 to 200 2 . 8  to 5 . 7  100 to 200 2 . 8  to 5 . 7  

690  to 2 , 300 20 to 65 150 to 500 4 . 3  to 14 990 to 3 , 300 28 to 93 

0 to 1 , 400 0 to 4 1  0 t o  3 1 0  0 t o  8 . 8  0 to 2 , 100 0 to 58 

120 to 460  3 .  4 to  13  25 to 100  0 . 7  to 2 . 8  170 to 660 4 . 8  to 19 

Class A waste 9 1 , 000  to 120 , 000 2 , 600 to 3 , 4 0 0  9 1 , 000 to 120 , 000 2 , 600 to 3 , 400  9 1 , 000 to 121 , 000 2 , 600  to 3 , 400  

Class C waste 

Class A ,  B , or C 
waste 

Gre�ter than Class C 
waste 

19 , 000 to 3 3 , 000 

9 , 600 to 29 , 000 

Some possible 

540 to 930 19 , 000 to 33 , 000 

270 to 810 9 , 600 to 29 , 000 

Some poss ible Some possible 

( a )  Does not include waste volumes associated with decoDIDissioning o r  refurbishment . 

540 to 930 

270 to 810 

Some possible 

19 , 000 to 3 3 , 000 

9 , 60 0  to 29 , 000 

Some possible 

(b) Waste is classified according to 10 CFR 61 (CFR 1988a ) cri teri a .  See discussion . in Section 2 . 3 . 2 .  

540 to 930 

270 to 810 

Some pos sible 
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TABLE F . 3 .  Was te Vo lume E s t imate s  for Immediate Cleanup and 
Immediate Cleanup/Reduced Effort!a) 

Total Was te Volume 
Class  o f  Was te!b) ft3 m3 

2 - Year Engineering S tudy� 

Clas s A dry radioactive 60 to 200 1 . 7  to 5 .  7 
was te 

Clas s B or  C air f i l ters 0 to 1 3 0  0 to 3 . 5  

Class  A ,  B ,  or C res idue 10 to 40 0 . 3  to 1 . 1  
from liquid was te 
treatment 

Cleanup Act ivit ie s  

Class A was te 9 1 , 000 to 1 2 0 , 000 2 , 600 to 3 , 400  

Class  c was te 19 , 000 to 3 3 , 000 540 to 9 30 

Class  A ,  B ,  or C was te 9 , 600 to 2 9 , 000  270  to  810  

G reater than Class C was te Some possib l e  Some pos s ible  

( a ) Does  not include was te volumes assoc iated with decommiss ioning 
or refurb ishment . 

( b )  Was te is  class ified according to 10 CFR 6 1  ( CFR 1 9 8 8 a )  c r i ­
teria . See  discus s ion i n  Sec tion 2 . 3 . 2 .  

( c )  Was te volumes for 2 - year engineering s tudy would not be 
appl icable  to the immediate cleanup/reduced e ffort alternat ive . 

TABLE F .  4 .  Waste Volume E s t imates for Immediate Decommis s ioning!a) 

Class  o f  Waste!b) 

2 -Year Preparation Period 
Prior to Decommis s ioning 

C lass A dry radioact ive 
was te 

Class  B or  C air filters 

Class A ,  B ,  or C residue 
from l iquid waste treatment 

Total Was te Volume 

60 to 200 

0 to 130  

10 to 40  

1 . 7  to 5 . 7  

'; 

0 to 3 . 5  

0 . 3  to 1 . 1  

( a )  Does not include was te volumes assoc iated with decomm i s s ioning . 
( b )  Was te is  clas s ified acco rding to 10  CFR 6 1  ( CFR 1 9 8 8 a )  criter ia . 

S e e  discuss i on in Section 2 . 3 . 2 .  
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TABLE F . 5 .  Class A Was te Limits for Iso topes' Present at TMI - 2 (a) 

Radionucl ide 

Tritium 
Carbon ·· l4 
Cobal t - 60 
Nickel - 6 3 
S trontium - 90 
Technet ium - 9 9  
Ces ium- 1 3 7  
Plutonium- 241 
Alpha(bl 

Maximum Concentration 

40 
0 . 8  

700 
3 . 5  
0 . 04 
0 . 3  
1 . 0  

350  
10  

C i/m3 
C i/m3 
C i/m3 
C i/m3 
Ci/m3 
Ci/m3 
Ci/m3 
nCi/g 
nC i/g 

( a ) To determine the clas s ification of was tes 
that contain a mixture o f  radionuc l ides , 
the concentrat ion o f  each radionucl ide is 
divided by the corresponding l imit for that 
radionuclide ( for the clas s ification b e ing 
determined) . Thes e  fract ional l imits are 
summed and the sum mus t  be l e s s  than 1 .  
Radionuc l ides not l i s ted are e i ther not 
present at TMI - 2  or may be present in any 
concentration in Class A was te . 

( b )  Alpha means alpha - em i t t ing radionuc l ides 
with a hal f - l ife greate r than 5 years . The 
fol l owing radionucl ide s dis cussed in S e c ­
tion 2 . 0  of  this supplemen t fit  this cate ­
gory : uranium - 234 , uranium - 2 3 5 , uranium - 2 3 6 , 
uranium - 238 , plutonium - 2 3 8 , plutonium - 2. 39 , 
and amer icium - 241 . 

vo lume estimates in Tables F . l through F . 4 ,  i t  was assumed that 
compac table material would be compacted and Class A was te would be 
shipped for o ffs i te burial at a l icensed low - level was te disposal 
fac i l i ty .  All Class A was te was as sumed by the s taff to be trans ­
ported in commerc ially ava ilable , C lass - A - approved , 2 1 7 - cub ic - fo o t  
( 6 . 1 - cubic - me ter)  casks that provided shie lding equiva lent to, 
2 .  7 inches ( 6 . 9  cent imeters ) o f  lead . Exposure rates 6 . 6  fee t  
( 2  me ters ) from such a cas k ,  loaded w i th TMI - 2  Class A was te , would 
average 0 . 04 mR/h , as calculated us ing the compute r  code S IMPLE ( Reece 
e t  al . 198 7 ) . This exposure rate was us ed to assess the transporta­
t i on impac ts discussed  in Sect ion F . 2 .  

Tables F . l  through F . 4  l i s t  was te o f  unspeci fied c lass ( was te  
that may be  e i ther Class A ,  B ,  or C ) . This  was te would inc lude 
insul at ion and equipment from the basement , s ome of the apparatus from 
the reactor ve ssel  head , and o the r such equipment . Al though the c lass 
o f  the was te canno t be predic ted at  th is time , all  o f  the was te would 
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require measurement and clas s i ficatio'n b e fore it  was packaged and 
shippe d  to ensure that transportation and disposal regulat ions weie 
c omp lied with . Although some of the unspeci fied was te may be Clas s B 
waste , the quantity is  expected to 'be smal l . Mos t  o f  the unspec i fied 
was te , howeve r ,  is assumed to be Class C was te . Class B was te' is  
waste  that exceeds the Clas s A l imits for  cobalt - 60 or nicke l - 6 3  
or  that contains between 1 Ci/m3� and 44 Ci/m3 o f  c e s ium - 1 3 7  o r  b e tween 
0 .  04 Ci/m3 and 150 Ci/m3 of  s trontium - 90 . The maximum concentration 
l imits for Class C was te are shown in Table  F . 6 .  The rule in footnote 
( a )  of Table  F . 5  for determining the was te clas s i ficat ion for a mix ­
ture o f  radionuclides also  app lies  to Class B and C was te . For this 
analys is  all  of the unspec i fied was te was as sumed to be  Class C was te . 

Waste that is clearly Class C would result from scabbl ing o f  the 
basement wall s  and floors , from the iemoval o f  the enclosed s tair ­
well/elevator shaft , from reac tor coolant sys tem decontamination , and 
from waste generated during other c leanup activities . A much greater 
quantity of Class C was te woul d  be  generated during de layed cleanup , 
immediate c leanup , and immediate c leanup/reduced effort than during 
delayed or immediate decommiss ioning or incomplete defue ling . All of  
the Class C waste would require shipp ing in shielded transport casks . 
Commer cially availab l e  142 - cub ic - foot  ( 4  .. 0 - cub i c - meter ) casks , which 
are approved for Class C was te and provide shielding equivalent to 
4 . 5  inches ( 1 1 . 4  centimeters ) of  lead , were assumed to be used for the 
Class C and unspeci fied was te sh ipments . 

For the purpose o f  this analys is , the low - level was t� disposal 
fac i l i ty operated by U . S .  Ecology near Richland , Washington ,  was 
as sumed as the location for the disposal of all wa� te generated be fore 
the year 2001 . Beginning with the year 2001 , it  was assumed that 
was te would be shipped to a regional low - level was te s i te . As  dis - · 
cus sed  in S e ct ion 2 . 3 . 5  o f  thi s  supp lement , regional low - leve l 

TABLE F . 6 .  Class  C Was te Limi ts(a) 

Radionuc l ide Maximum Concentration 

Carbon - 14 0 . 8  to 8 . 0  Ci/m3 
S trontium- 90 150  to  7000 Ci/m3 
Ces ium - 1 3 7  44 to 4600 Ci/m3 
Plutonium- 241 3 50 to 3 500 nC i/g 
Alphalbl 10  to  100 nC i/g 

( a )  For mixtures of radionuc lide s , footno te 
( a )  in Table  F . 5 appl ie s . 

( b )  Alpha has the same meaning as that in 
Table  F . 5 .  
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radioac t ive was te disposal fac ilities  are expec ted to be availab l e  
after 1992 . For purposes  o f  this supplement , i t  was conservat ively 
assumed that the regional s ite would not be available  until 2001 . 
Al though no s i te has ye t been des i gnated , for th is analysis  a gene ric  
s ite 250  miles  (400 kilome ter s )  from TM� was as sumed . The environ ­
mental impac t of  permanent was te s torage in the disposal s i tes i s  
cons ide red to be outs ide the scope of  this supp lement and i s  the sub ­
j ect of a s eparate l icens ing ac t ion in connect ion with the s i te . 

Some of the was te generate d ,  especially from the basement , could 
exceed maximum Class C limits , in which case it could not b e  accepted 
by a licensed burial s ite . The l icensee , however , has a unique agree ­
ment with the U . S .  Department o f  Energy ( DOE)  that allows such was tes 
to be trans ferred to the DOE on a cos t - re imburs ement bas i s . I t  is  
under this agreement , known as the Memorandum o f  Unders tanding , (a) that 
the fuel is be ing trans ferred to the DOE I daho Fal ls s i te .  

The volume o f  wastes  that would be generated ( as summarized in 
Tables  F . l through F . 4 ) was e s t imated on the b as is  of knowledge of the 
TMI - 2  fac i l i ty and assump t ions that were made regarding the ta�ks to 
be performed for each alternat ive . Was te volume e s t imates for the 
l icensee ' s  p roposal and f ive al ternatives analyzed in this s tudy were 
generated from the es timates for the individual phases l i s ted below : 

preparation for PDMS 
PDMS activities 
2 - year engineering s tudy 
preparation period p r ior  to decommiss ioning 
c leanup act ivities . 

A discuss ion on the methodo logy used to der ive the was te volume es t i ­
mates for each o f  the phas e s  i s  presented in Sect ions F . l . l  through 
F . 1 . 5 .  

F . l . l  Preparations for PDMS 

This phase would l a s t  b e tween 6 months and 1 year and would 
inc lude modifying , deac t ivat ing , and preserving p lant sys tems. , as dis ­
cus sed in Section 3 . 1 . 1 . 2 .  Was te generation dur ing this phase would 
be minimal , as indicated by the 100 to 200 - cub ic - foot ( 2 . 8  to 
5 . 7 - cub ic - me ter ) e s t imate . Because maj or decontaminat ion activities  
will  not be taking place , the radioact ive materials in  the was te would 
l ikely be C la s s  A or B was te . The e s t imated ratio of  C l a s s  A to 
Class B was te would be approximately 20 to l based on current 
exper ience . 

( a )  Memorandum of Unders tan d i ng B e tween th e U . S .  Nu c l ea r  Regu l a tory 
Commi s s i on and .the U . S .  Depar tmen t of En ergy , Con cern i ng th e 

Remova l  and D i spos i t i on of Sol i d  N u c l ear Wa s t es from C l ean up of 
th e Three Hi l e  Is l an d  Un i t  2 Nuc l ear P l an t , March 15 , 1 98 2 . 
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F . l . 2  PDMS Act ivities  

As discus sed in  Sect ion 3 . 2 . 4 ,  maintenance of the fac i l i ty in 
PDMS could gene rate was te cons isting of high - efficiency part iculate 
air (HEPA) filters and disposable protective clothing . Treatment of 
water and decontamination solut ions would generate addit ional waste 
cons isting of HEPA filters and dispos able  protective c l o thing . These  
was tes c ould be Class  A ,  B ,  o r  C .  Quant i t ies o f  wastes  are  expected 
to be smal l ,  as indicated in Tables  F . l and F : 2 .  The quant ities  o f  
was te for 5 years and 3 3  years of PDMS were obtained b y  scal ing the 
base case PDMS e s t imate ( 2 3  years of PDMS ) . 

F . l . 3  Two - Year Enginee ring S tudy 

As discus s e d  in Section 3 . 3 . 1 ,  the purpose o f  the 2 -year eng i ­
nee ring s tudy would be  to perfo rm s tudies  t o  determine the mos t  appro ­
priate c leanup methods for the different p lant locations during 
immediate c leanup . Was te volume e s t imates  for this phase were assumed 
to be equivalent to the waste volume gene rated during 2 years o f  PDMS . 

F . l . 4  Preparat i on Period Befo re - Decomm i s s ioning 

This phase as sumes the fac i l i ty would be dec ommiss ioned without 
extens ive additional c leanup before dec ommiss ioning , as discus sed . in 
Section 3 . 1 . 1  ( Delayed Decomm i s s ioning) and Section 3 . 5 . 1  ( Immediate 
Decommiss ioning ) . Th� preparat ion period was assumed to last 1 year 
for the de layed decomm i s s i oning alternative and 2 years for the imme ­
diate decommiss ioning alternative . The was te volumes generated during 
this period were assumed to b e  equivalent to was te volumes gene rated 
during e quivalent t ime periods o f  PDMS . .  

F . l . 5' Cleanup Act ivities  

Cleanup activities  include limited decontamination o f  the aux­
il iary and fuel -handl ing bui lding (AFHB )  and decontamination of the 
reactor coolant system , upper elevations of the reactor building 
( 305 - foot  and 347 - foot  e levations ) , reactor bui lding basement , and 
po lar crane . C lass A waste was e s t imated to account for approximately 
7 0  percent o f  the was te volume generated dur ing c l eanup activi ties . 
The e stimated  volume of Class A was te for cleanup activit ies  is 
equivalent to the annual was te volume gene rated during the past  
several years o f  reac tor  c l eanup and defue l ing , mult ipl ied by the 
proj ected 4 - year period  of c leanup . 

Mos t  o f  the C lass C was t e  would be generated from the decontami ­
nation activities  in the reactor building basement ( i . e . , robotic  
scabb ling , r emoval of the s ta i rwell and elevator shaft , and removal of 
insulation and e quipment ) .  

The volume of was te from scabbl ing the basement floor was e s t i ­
mated b y  mode ling the reac tor  building basement floor as a c i rcular 
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area . For high volume e s t imate s , it  was assumed that 2 inches 
( 5  centime ters ) of  floor surface would be removed .  For low volume 
es timate s , it was assumed that 1 inch ( 2 . 5  centime ters ) o f  the surface 
would be removed .  For b o th e s t imate s , i t  was assumed that the was te 
volume would b e  three t imes the volume of  the poured concrete floor to . 
the removed depth . 

Basement walls were assumed to .  cons ist o f  400 to 500 lineal fee t  
( 1 2 2  t o  1 5 3  meters ) o f  wall that would be scabbled t o  a height  of 
8 fee t  ( 2 . 4  meters ) on b o th s ide s . Although samples  from the wal l s  
indicate that the ini tial 0 . 12 5  inch ( 0 . 32 cent imeter)  of  concrete 
contains mos t  of  the. activity , the s taff assumed that 0 . 2 5 inch 
( 0 . 64 centime t e r )  would be removed by scabb l ing . The volume was 
as sumed to triple to give b e tween 400 and 5 00 cub i c  feet ( 11 . 3  to 
14 . 2  cub i c  meters ) of waste . Assuming that the was te produced from 
scabbl ing c ontains 7 000  curies of ces ium- 1 3 7  and 300  curies o f  
s trontium - 90 ( see  Tab l e  2 . 4 ) , i t  would. be  Class C was te . The radia ­
tion exposure rate 6 . 6  fee t  ( 2  meters ) from a cask o f  this was te would 
be less  than 0 . 01 mR/h , as calculated us ing the computer code SIMPLE 
(Reece et al . 1 9 87 ) . This value w�s used to asse s s  the transportat ion 
impac ts as discussed in Section F . 2 .  

The c oncrete block and o ther c omponents from the s tairwe ll  and 
e l evator shaft would also cons t i tute a s ignificant quant i ty of was t e . 
The concrete b lock o f  this struc ture has an ins talle d  volume of 
approximately 1100 cub ic feet  ( 31 cub ic meters ) .  This is based on 
calculations used by Munson and Harty ( 19 8 5 ) , assuming that the ent ire 
21 feet ( 6 . 4  meters ) of stairwel l  would b e  removed .  For the low e s t i ­
mates of  waste volume , i t  was assumed that the volume would double  
when removed .  For  the high e s t imates , i t  was assumed that i t  would 
triple . Based on the curie e s t imates in Sec t ion 2 , 0 ,  the c oncrete  
block was te would average not more than approximately 300 Cijm3 of  
c e s ium - 1 3 7  and 14 Ci/m3 of s tront ium- 9 0  along with o the r radionucl ides . 
Th is would cons ti tute Class C waste . The radiat ion exposure rate 
6 . 6  fee t  ( 2  meters )  from a cask of  this waste dur ing shipment was cal ­
culated to be less  than 0 . 004 mR/h us ing the computer c ode S IMPLE 
( Reece e t  al . 1 9 8 7 ) . This value was used to as sess  the transportat ion 
impac ts discussed in Section F . 2 .  The metal doors , trol ley , loading 
platform , and o the r c omponents would contr ibute an additional vo lume . 
A volume o f  21 fee t  ( 6 . 4  me ters ) by 3 fee t  ( 0 . 9  me ter )  by 1 foo t 
( 0 . 3  me ter )  was assumed for the s tairs , and the volume o f . the doors , 
trol ley , e tc . , was as sumed to e qual that o f  the s tairs . Al though some 
of this was te might b e  Class A or B ,  it was conservat ive ly as sumed to 
be all  Class C was t e . 

Es tima tes o f  was te vo lume resulting from reac tor coo lant system 
decontamination were taken dire c t ly from the PEl S . Decontaminat ion of 
the reactor coolant sys tem was ant ic ipated in the PElS to gene rate 
approx imately 9 2 30 cub i c  fee t ( 26 1  cub ic me ters ) of  radioact ive waste . 
Was te from de�ontamination is assumed to contain the great maj o r i ty of  
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the fuel  debris  identified in Table 2 . 3 .  I t  will  also contain some o f  
the ac tivation products . The fo l lowing max imum ·concentrations were 
calculated : 

7 3  nC i/g o f  mixed alpha ( dens i ty o f  1 . 1  as sumed)  
670 nCi/g of  plutonium- 241 
1 . 4  Ci/m3 o f  s tront ium- 9 0  
1 . 6  C i/m3 o f  ces ium- 1 3 7 . 

Thi s  was te i s  expected to be C l a s s  C al though ver ification would be 
required before shipment . The radiation exposure rate 6 . 6  fee t  
( 2  meter s )  from a cask o f  th is was te was calculated us ing the computer 
c ode S IMPLE (Reece et al . 1 9 8 7 )  to  average 1 . 5  rnR/h . This value was 
used in as s e s s ing the transportation impacts , as discussed in Sec ­
tion F . 2 .  

The remainder o f  the Class  C was te is  expec ted to come from 
removal o f  insulation from the b asement , the cleanup of  the upper e l e ­
vations , removal o f  control rod drive s , and c ontaminated tools and 
e quipment . 

F . 2  WASTE TRANSPORTATION IMPACTS 

The transportation impacts e s t imated in th is sect ion include 
rout ine radiat ion doses , radiological acc ident ri sks , nonradiological 
acc ident r isks , · and transportat ion costs  from the transport o f  cleanup 
wastes  from TMI to l icensed l ow - leve l was te ( LLW) disposal fac ili ties . 
The transportation impac t s  were examined for ·the l icensee ' s  proposal 
and the five alternative s . Table F . 7  indicates which low - leve l was te 
disposal s ite or s i tes would be used for each alternative a6cording to 
guidance pre sen ted in S e c t ion F . l .  

The fol lowing sec t ions discuss tne routine radiological impacts , 
radiological accident impac t s , nonradiological acc ident impacts , and 
transportation costs . 

F . 2 . 1  Routine Radiological  Impac ts 

The rout ine radiat ion doses  resul t ing from the transportation of 
was te dur ing de layed decommi s s i oning , de layed c leanup , immediate 
cleanup , immediate cleanup/reduced e f fo rt , immediate decommiss ioning , 
and incomplete  defue l ing were e s t imated us ing the RADTRAN I I I  computer 
c ode (Madsen , W i lmot , and Taylor 1 9 8 3 ; Madsen et al . 198 6 ) . A brief 
d�s c ript ion o f  the RADTRAN I I I  c omputer code and the bases and assump ­
i i ons used in thi s  analys is are provided and the re sults  of the rou ­
t ine radiological impac t calculat iqns are discuss ed .  

In rout ine ( i . e . , inc i dent - free ) transport , the package o f  rad i o ­
ac t ive material arrives at i t s  des t inat ion without releas ing i ts con­
tents . Rout ine radiat ion dos e s  inc lude the direc t external radiation 

F . lO 



TABLE F . 7 .  Was te D i sposal S i tes  Cons idered for Each Alternat ive 

Alternative 

Delayed Decommiss ioning and 
Incomp lete Defuel ing 

Preparations for PDMS 
PDMS 
1 - year preparat ion prior 
to decommis s i oning 

Delayed Cleanup 

Preparations for PDMS 
PDMS 
Cleanup 

Immediate Cleanup 

2 - year engineer ing s tudy 
Cleanup 

Immediate Cleanup/Reduced 
Effo r t  

Cleanup 

Immediate Decommiss ioning 

2 - year preparat ion prior 
to decommis s ioning 

Disposal 
Rich land , WA 

(U . S .  Ecology) 

J 
J 

J 

J 

( a ) I f  disposal occurs before the year 2001 . 

S i te 
Regional 

D i sposal S ite 

( b )  I f  disposal o'ccurs during o r  after the year 2001 . 

dose emi tted by the radioact ive material package as the shipment 
passes  by . Even though the shipping packages are provided with radia­
t ion shields , some radiat ion pene trates the package and expos es the 
nearby population to a low dose rate . After the shipment pas s e s  by , 
no further exposure occurs . 

The population groups exposed to radiation inc lude thos e  exposed 
on an inc idental bas is  and those  exposed as a result  of  the ir occupa­
tion . Truck crew members are exposed as a resul t o f  the ir occupation . 
The gene ral pub l ic may be exposed on an inc idental basi s .  The general 
pub l i c  inc ludes bys tanders at truck stops , persons living or working 
along the route , and nearby trave lers ( moving in the same and oppo s i te 
direc tions ) .  

· 
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For the asses sment o f  population dose , the packaging is assumed 
to be a point s dui:'ce , of external ; penetrat ing radiation . The po int ­
source approximat ion I s  a¢cet>:table  for dis tances between the receptor 
and the1 radiation source <:if mcire than two source - charac teri s t ic , 
lengths . Source - characteristic length is defined as the l�rge s t  
phys ical dimens ion ( length : diameter , e tc . ) o f  the radiation source . 
At shorter  dis tances , the point - source approximation is conservative ; 
that is , the calculated doses  tend to be higher than those l ikely to 
occur . Derivati�ns bf  the various equations used .for di ffere�t popu ­
lat ion groups  and transport modes are

.
discussed in detail  by Taylor 

and Daniel ( 198 2 )  ahd Madsen e t. al . ( 19 8 6 ) . Some of  the input data 
used in this analysis 

·
aie l i s ted in Tab le F . 8 .  These data are 

RADTRAN I I I  def.iult values ,  except where indicated . 

The transportation i
.rt{p'acts are influenced by the population den ­

s i t ies  o f  the 'regions a:cro.s s wll,ich the shipments mus t travel . The . 
percent of time th�t travel occurs in each of three populat ion . zones 
( i . e .  , rurai , suburban , · and urban) was taken from Cashwe 11 e t aL 
( 1 9S6 ) . The values · for shipments to the LLW s ite i� Richland , 
Washington , a:re 7 8  percent i� rural areas ! 2 1  percent in suburban 
areas , and 1 pe rcent in urban areas . For shipments to a regional LLW 
disposal fac i li ty , the valuei used are 6 3  percent for rural areas , 
3 6  percent for s uburban areas , and 1 percent for urban areas fa) anci are 
b e l i eved to be representat ive of shipments from TMI to mos t  locations 
w i thin 250 miles (400 kilome ters ) of the · s ite . 

The ca.lctilated , roud. ne , 5 0 - year cominitted radiation doses are 
shown in Tab le F .  9 .  The routine doses are given in units o f  person- . 
rem accumulated dur ing the en):ire shipp ing program . Doses , to the 
truck crews , persons 'who l iv� or:: work in the vicinity of the highway 
( o ff -highway ) , persons sharing the highway with the shipments 
(on-highway ) , .:h'ld bys tanders at truck ? tops are shown separate ly for 
each was te type . . As shown , the truck crews will  rece ive the large s t  
port ion o f  the routine dose , . foll owed by pers ons a t  truck s tops . 
On'-highway and off �hi'ghway dOses are small  relative to truck c rew and 
s top doses . 

· . 
\ 

( 
As shown in Table  F . 9 ,  the immediate decommissioning and de layed 

decommi
.
s siont.hg alternat ives result in the lowe s t  routine doses from 

tr.:msporta tion : approximately 0 .3 to 0 . 5  person- rem for immediate 
decoirimi s s i oriing and 0 . 5  to 2 . 4 person - rem for de layed decommiss ioning . 
The impac t s  6f these  alb�rnatives are so  l ow because minimal c leanup 
activities  wbuid be perform�d . Doses for the immediate cleanup and 
immediate c leanupjreduc.ed e ffort alternat ives ( 9 1  to 1 7 0  person- rem) 

( a )  A 1 - percent urban t ravel fract ion is assumed even though Cashwe ll  
e t  al . ( 19 8 6 )  indicate no  trave l  in  urban areas . 

· ·.·, 
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TABLE F .  8 .  Input Data for Analys is of Routine Transpo;rtation Impac ts!a) 

Parame ter 

Number in truck crew 

Dis tance from source to crew , meters 

Population dens i ties , persons/km2 
High - population zone (urban) 
Medium - populat ion zone ( suburban) 
Low-populat ion zone ( rural ) 

Average speed of truck , km/h 
High - population zone ( urban) 
Medium - population zone ( suburban) 
Low- population zone ( rural ) 

Traffic c ount , one -way vehicle s/h 
High - p opulation zone ( urban) 
Medium- population zone ( suburban) 
Low - population zone ( rural ) 

Ave rage exposure distance whi le s topped , 
meters 

S top t ime , h/km 

Number o f  persons exposed while  vehicle 
s topped 

One -way shipp ing distance , kilometers 
To Richland , WA , LLW disposal fac i l i ty 
To regional LLW dispo s al fac i l i ty 

Value 

2 

5 

3 861  
719  

6 

24 
40 
8 8  

2800 
7 8 0  
4 7 0  

2 0  

O . Oll 

50  

( a )  Value s are taken from Madse n ,  Wilmot , and Taylor ( 1 9 8 3 )  
except where o therwise  indicated . 

( b )  Source : Cashwe ll  e t  al . 1 9 8 6 . 
( c )  As sumed value used  in thi s  s tudy . 
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TABLE F . 9 .  Routine Radiological Doses for Transporting TMI - 2  Cleanup 
Was tes  to Offs ite Disposal Fac i l ities(a) 

Dose Ranges by Exposed Population. person-rem(b) 
Alternative 

Truck 
Crew Off-Highway( c) On-Highway( d) Stops Total( e )  

Delayed Decommissioning 
and Incomplete 
De fueling 

23-year PDMS 
5-year PDMS 

33-year PDMS 

Delayed Cleanup 

23-year PDMS 
5-year PDMS 

3 3 -year PDMS 

0 . 3  to 
0 . 2  to 
0 . 3  to 

6 . 5  to 
60 to 

6 . 5  to 

1 . 6  0 . 00 9  to 0 . 04 
0 . 8  0 . 00 6  to 0 . 02 
1 . 7  0 . 01 to 0 . 05 

13 0 . 3  to 0 . 5  
110 1 . 7  to 3 . 0  
13 0 . 3  to 0 . 5  

0 . 01 to 0 . 05 . 0 . 1  to 0 . 7  0 . 5  to 2 . 4  
0 . 00 8  to 0 . 03 0 . 1  to 0 . 3  0 . 3  to 1 . 2  

0 . 0 1  to 0 . 06 0 . 1  to 0 . 8  0 . 5  to 2 . 6  

0 . 3  to 0 . 5  2 . 7  to 5 . 3  � . 7  to 19 
2 . 0  to 3 . 6  27 to 50 91 to 170 
0 . 3  to 0 . 5  2 . 7  to 5 . 3  9 . 7  to 19 

Immediate Cleanup and 
Immediate Cleanup/ 
Reduced Effort 

60 to 110  1 . 7  to 3 . 0  2 . 0  to 3 . 6  27 to 4 9  9 1  to 170 

Immediate 
Decommissioning 

0 . 1  to 0 . 3  0 . 0 0 4  to 0 . 00 7  0 . 005 t o  0 . 0 1 0 . 07 to 0 . 1  0 . 3  to 0 . 5  

( a )  Does 1not include dose from transportation during decommissioning or refurbishment . 
( b )  Dose range based o n  low and high waste volume estimat e .  
( c )  "Off-highway" refers t o  exposures to persons residing or working along a highway . 
( d )  "On-highway" refers t o  persons sharing the highway with the waste shipment; inc ludes · 

persons traveling in the same and opposite directions . 
( e )  Th e  totals may not b e  exact because o f  rounding . 

are the greatest because all the cleanup waste would be shipped to the 
disposal s ite in Richland , Washington , while cleanup was te for · the 
delayed cleanup alternative would be shipped to the regional disposal 
s i te in Pennsylvania . If only 5 years of PDMS is assumed for the 
delayed cleanup alternative , the dose results would be the same as 
those  for the immediate cleanup alternative , because was te would be 
shipped to the Richland , Washington , disposal s i te . 

F . 2 . 2  Radiological Acc ident Risks 

The acc i dent analys is cons iders the potential release of radio ­
active .material from the was te package and its contents . The 
RADTRAN I I I  computer code was also used to calculate the transporta ­
t ion accident risks . For thi s  s tudy , risk is defined as the frequency 
o f  accidents involving radioactive mater ial mult ip l ied by the cons e ­
quences  o f  an acc i dent . The consequences  can be expressed i n  terms o f  
the radiation dose resulting from a release of radionucl ides from the 
packaging or the exposure o f  persons to radiation that could result 
from damaged package shielding . 

The frequency o f  an accident i s  exp ressed in terms o f  the number 
o f  acc idents per unit distance . The response o f  the shipping 'con­
tainer , and thus the probab i l ity of a release or los s  of shielding , is 
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related to the severity o f  the acc ident . Acc ident s with severities  
that exceed the des i gn standards for  shipp ing packages ( see 10 CFR 7 1  
[ CFR 1 9 8 8a ) and 4 9  CFR 1 7 3 , Subpar t I [ CFR 1 9 8 8b ) )  could potent ially 
occur , but the probab i l ity is  extremely smal l . · Thus , there is a 
s l i ght p o s s ib i l i ty that an acc ident accompanied by a re lease o f  radio ­
ac t ive material or reduct i on o f  shie lding could oc cur . The acc ident 
rates used in this s tudy , which are RADTRAN I I I  defaul t parame ters , 
are given for three population dens i ty zopes : rural ( 1 . 4  x 10� acc i ­
dents/km ) , suburban ( 2 . 7 x 10·6 acc idents/km) , and urban 
( 1 . 6  x 10� accidents/km) . As �x�ec ted , accident rates in urban areas 
are s i gnificantly higher ( i . e . , about 100 t imes higher )  than acc ident 
rates in rural areas . 

RADTRAN I I I  uses four quant i t ie s  ( the release frac tion , the 
seve r i ty frac t ion , the aerosol  frac t ion , and the resp irable  frac tion)  
to describe a release of radioac t ive materia l . These  quantities  are 
dependent upon the s eve r i ty of the acc ident . The release frac t ibn is 
the amount of radioactive material of all s izes that could escape from 
the package in an accident ( g iven as the fraction of the .total con­
tents o f  the package ) .  The release frac tion var ies with the s eve r i ty 
category . Eight seve r i ty categories  are used in RADTRAN I I I. As soc i ­
ated with each seve r i ty category i s  a severity fract ion , that i s , the 
frac tion of acc idents that occur that would b� r�presentative o f  the 
accident cond i tions described by each seve r i ty category . The overall 
acc ident frequency for each s eve r i ty category can be obtained by' mul ­
tiplying the seve r i ty frac tion by the overal l accident rate . The 
aerosol  frac t ion is defined as the fraction o f  material released that 
can be entrained in an aerosol ( c loud of radioac tive material ) . .  The 
respirable fractjon accounts for the frac tion o f  aerosolized  material 
that is  also resp irab l e  ( i . e . , can be  inhaled into the lungs ) .  The 
releas e fract ion and the s eve r i ty fractions are presented in 
Table  F . lO .  The values used for the aerosol  frac t ion and the resp i r ­
able fract ion f o r  each was te type c ons idered i n  this s tudy are pre ­
sented in Tab le F . l l .  

RADTRAN I I I  evaluates the radiation dose resul ting from four 
pathways : external exposure to radiation from a pass ing c loud of 
radioactive material , external exposure from radioac t ive materials 
depos i ted on the ground , inhalation ( exposure to radiat ion from 
breathing in radioac t ive mater ials ) ,  and inge s t ion ( exposure from food 
that has been contaminated as a result o f  an acc idental re lease of 
rad{onuc l id�s and then eaten) . The accident dose pathways are i l lus ­
trated in Figure F . l .  RADTRAN I I I  assumes that radioac tive mate r i als  
re leased from a package in an  acc ident are  dispersed according . to a 
standard Gauss ian di ffus ion mode l . The mode l predicts downwind air ­
borne radionuc l ide concentrations and the amount o f  material  depos i ted 
on the ground . Radiation doses  to human organs are then determined 
us ing the calculated airborne and ground - depos i ted radionuc l ide con­
centrat ions and s tandard dos imetric convers i on fac tors . A 50 - year 
dos e  commitment from radioac t ive materials depos ited on the ground for 
a s ingle year is  calculated for the pub l ic . The mode l assumes that 
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TABLE F . lO .  Re lease Fract ion and Seve r i ty Frac t ions Used in 
RADTRAN I I I  Acc ident Analys is  

Sever i ty Re lease Seve r i ty Frac t ion for Truck Shi:gments 
Category Frac t ion(a) Rural Suburban Urban 

1 0 . 0  4 . 6  X 10'1 4 . 4  X 10'1 5 . 8  X 10'1 
2 0 . 0  3 . 0  X 10'1 2 . 9  X 10'1 3 . 8  X 10'1 
3 1 x· 10'6 1 . 8  X 10'1 2 . 2  X 10'1 2 . 8  X 10'2 
4 1 X 10'5 4 . 0  X 10'2 5 . 1  X 10'2 6 . 4  X 10'3 
5 1 X 10'4 1 . 2  X 10'2 6 . 6  X 10'3 7 . 4 X 10'4 
6 1 X 10'3 6 . 5  X 10'3 1 . 7  X 10'3 1 . 5  X 10'4 
7 1 X 10-2 5 . 7  X 10'4 6 . 7  X 10'5 1 . 1  X 10'5 . 
8 1 X 10-1 1 . 1  X 10'4 5 . .  9 X 10'6 9 . 9  X 10'7 

( a )  G iven as the frac t ion of the cask contents that are released as 
a result of an acc i dent . Source : J IO 1 9 8 6 . 

TABLE F . ll .  Aerosol  and Re sp irable  Frac t ions Used in RADTRAN I I I  
Acc ident Analys is  

Parame ter 

Aerosol frac tion 
Resp irable frac tion 

Class  A Waste 

0 . 05 
0 . 05 

Ty:ge o f  Was te 
Clas s C ,  

Reac tor Coolant 
Sys tem Was te 

0 . 1  
0 . 05 

Other 
Class . C 

Was te 

0 . 05 
0 . 05 

afte r 1 year , the contaminated area w i l l  be c leaned up to accep tab le 
residual leve ls  if needed or , if the contamination is  too great , it is 
assumed that the area .wi l l  be  fenced o ff and acce s s  p rohib ited . 
Radiation doses  to emergency re sponse and c l eanup personnel are not 
included . Doses to the general popula t i on from inges tion of  radio ­
active material are es t imated with the use o f  radionuc l ide trans fer 
frac t ions which relate the amount of radioac t ive mater ial inge s ted to 
the amount depos i ted on the ground after a potent ial accident 
( Os tmeyer 198 5 ) . 

Calculated transpo rtat ion acc ident r isks assoc iated with TMI 
cleanup activities  are presented in Tab l e  F . l2 .  The results are given 
in uni ts ·  of populat ion dose ( total 5 0 - year comm i t ted dos e )  for the 
entire shipp ing program . Th i s  can be viewed as the sum o f  frequenc ies 
o f  a particular acc i dent t imes the consequence o f  that acc i dent in 
person - rem . 
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I Accident I 
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I I 
Nondispersible Dispersible 

Materials Materials 

l I I I I 
Direct Exposure Groundshine: Inhalation: Food Ingestion: 

from Loss of External Exposure Internal Exposure Ingestion of 

Shielding from Deposited from Aerosolized Contaminated 
Materials Materials Food 

Cloud shine: Resuspension: 
External Exposure Inhalation of 

from Passing Material Deposited 
Cloud then Resuspended 

FIGURE F . l .  Acc i dent Dos e  Pathways Included in RADTRAN I I I  

As shown i n  Table F . l2 ,  immediate decommis s i oning and delayed 
decommi s s ioning alternat ives result in the lowest  accidental dose from 
transportation , approximately 0 . 00002 to 0 . 0000 3 person- rem and 
Q . 00003 to 0 . 0002  person- rem , respec t ively . The impac ts of  the se 
alternatives are low because i t  i s  as s umed that minimal cleanup act i ­
vi ties  would b e  performed . Doses for the immediate cleanup and 
immediate cle anup/reduced e ffor t alternatives ( 0 . 00 5  to 0 . 0 1 person­
rem)  are the greates t  becaus e all  the c leanup was te would be shipped 
to the disposal s ite in Richland , Washington , whi le cleanup was te for 
the delayed c l e anup alternat ive would be shipped to the regional dis ­
posal s i te in Pennsylvania . The longer dis tance resul ts in a greater 
pos s ib i l i ty of an accident . I f  only 5 years of  PDMS i s  as sumed for 
the de layed cleanup alternat ive , the dose re sul ts would be the same as 
those for the immediate cleanup alternative because it is assumed that 
was te would be shipped to the Richland , Washington , disposal s i te . 

F . 2 . 3  Nonradiological Acc ident Impac ts 

Nonradiological acc ident r isks cons i s t  of  inj ur ies and fatal i t ies 
that may result  from traffic acc i dents involving the sh ipments of  
TMI - 2  cleanup was te s . Th� se r i sks are in  no way related to  the radio ­
a c t ive nature o f  the was t e  mater i a l s  being transported . The number o f  
e s t imated inj ur ies and fatal ities  would b e  the same even i f  the cargo 
were not radioact ive materials . In this sect ion s tandard unit  ri sk 
fac tors were used to es timate the nonradiological risks of transport ­
ing TMI c leanup was tes t o  offs ite disposal fac i l i t ies . 
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TABLE 

"'l 
t-' 
oc 

F . l2 .  5 0 - Year Radiological Dose Commitment from Acc��ents During Transport o f  TMI - 2  
Cleanup Wastes to Offs ite Disposal Facil ities  a 

Dose b::z: T::z:Ee of Waste, Eerson-rem(b) 
Exposed Class A Class C 

Total(c) Alternative PoEulation Waste Waste 

Delayed Decommissioning and 
Incomplete Defueling 

23-year PDMS Public 0 . 0000004 to 0 . 000001  0 . 00003 to 0 . 0002 0 . 00003 to 0 . 0002 
5:-year PDMS Public 0 . 0000002 to 0 . 000008 0 . 00003 to 0 , 00008 0 . 00003 to 0 . 00008 

33 -year PDMS Public 0 . 0000005 to 0 . 000001  0 . 00003 to 0 . 0002 0 . 00003 to 0 . 0002 

Delayed Cleanup 

23-year PDMS Public 0 , 00001  to  0 , 00002 0 . 0009 to 0 . 002 0 . 0009 to 0 . 002 
5-year PDMS Public 0 . 00008 to 0 . 0001  0 . 005  to  0 , 0 1 0 , 005  to  0 , 0 1 

33-year PDMS Public 0 . 00001  to 0 . 00002 0 . 0009 to 0 . 002 0 . 0009 to 0 . 002 

Immediate Cleanup and 
Immediate Cleanup/ 
Reduced Effort PUblic 0 . 00008 to 0 . 00 0 1  0 , 005  to  0 . 01 0 . 005  to  0 . 0 1 

Immediate Decommissioning Public 0 . 0000001 to 0 . 0000003 0 . 0 0002 to 0 . 00003 0 . 00002 to 0 . 00003 

(a)  Does not include dose commitments from accidents during transport of wastes during decommissioning and 
refurbishment . 

(b)  Range of person-rem based on low and high waste-volume estimate .  
( c )  The totals may not b e  exact because o f  rounding . 



The potential for acc idents involving shipments of TMI cleanup 
was tes is assumed to be comparab le to that of gene ral truck transport 
in the Uni ted States . Cashwe l l  et al . ( 1 9 8 6 )  used s t a t i s t i c s  comp i led 
by the U . S .  Department o f  Transportat ion ( DOT 1 9 8 5 ) to deve lop nonra­
diological ri sk fac tors . Thes e  risk fac tors , in uni ts o f  fatal it ies/ 
kilometer and inj ur ies/kilome t e r  of  trave l , were mul t ipl ied by the 
total dis tance traveled for each type of was te shipment to calculate 
the expected , number of nonradiological inj ur ies and fatal i t i e s  due to 
transportation o£ TMI cleanup wastes . The s e  r i sk fac tors are shown in 
Table F . l 3 .  Acc ident fatal i ty and inj ury data are avai l able  for both 
transport workers ( truck crews ) and the general pub l ic during travel 
in three population zone s : rural , suburban , and u rban ( Cashwel l  
e t  al . 1 9 86 ) . Therefore , the total numbe r  of fatalit ie s  ( o r  inj ur ie s )  
over the ent ire shipp ing program i s  the sum o f  the p roducts o f  the 
vehicle  miles (kilometer s )  and the fatal i ty or inj ury rates in each 
zone . 

The total number of traffic acc i dents involving these shipments 
was also e s t imated us ing a s imilar approach . The numbe r  of accid.ents 
was e s t imated us ing the acc ident rate s in rural , s uburban , and urban 
areas that were given in Secti on F . 2 . 2 .  Thes e  rates were mul tipl ied 
by the total trave l dis tances in these  areas . 

The e s timated number of t raffic acc i dents and the total e s timated 
fata l i t i es and inj uries are sho�n in Tabl e  F . l4 for the different 
alternat ive s . The total numb e r  of nonradiological fata l i t i e s  was 
e s timated to be less  than 1 . 0  for all the alternat ives . For the 
immediate c leanup and immediate cleanup/reduced e ffort alternatives , 

TABLE F . l3 .  Truck Transportat ion Acc ident Risk Fac tors  for All 
Was te Type s  

Population Risk Factors 
Zone Affected Group Fatal i t ies/km Injur i e s /km 

Rural Truck crew 1 . 5  X lo-a 2 . 8  X lo-a 
Pub lic 5 . 3  X lo-a 8 . 0  X 10'7 

Suburban Truck crew 3 . 7  X 10'9 1 . 3  . X  l o-a 
Pub l ic 1 . 3  X lo-a 3 . 8  X 10'7 

Urban Truck crew 2 . 1  X 10'9 1 . 3 X lo-a 
Pub lic  7 . 5 X 10'9 3 .  7 X 10'7 

S ource : Cashwe l l  e t  al . 1 9 8 6 . 

F . l9 



TABLE F . 14 .  Estimated Number o f  Traffic Acc ident�, Fatalities , and Inj uries for 
Each Alternativ�(a) 

Total Fatalities(b) Total Injuries(b) 
Alternative 

Total 
Number of 
Accidents(b) 

Truck 
Crew Public 

Truck 
Crew Public 

Delayed Decommissioning 
and Incomplete Defueling 

23-year PDMS 
5-year PDMS 

33-year PDMS 

Delayed Cleanup 

23-year PDMS 
5-year PDMS 

33-year PDMS 

0 . 02 
0 . 01 
0 . 03 

0 , 6  
4 . 5  
0 . 6  

to 0 . 1  
to 0 . 05 
to 0 . 1  

to 1 . 1  
to 7 . 2  
to 1 . 1  

0 . 0003 to 0 . 00 1  0 . 00 1  to 
0 . 0002 to 0 . 0008 0 . 0008 to 
0 . 0004 to 0 . 002 0 . 00 1  to 

0 . 006 to 0 . 0 1  0 . 02 to 
0 . 07 to 0 . 1  0 . 2  to 

0 . 006 to 0 . 01 0 . 02 to 

0 . 005 0 . 0007 to 0 . 003  0 . 02 to 0 . 08 
0 . 00 3 1  0 . 0004 to 0 . 00 1  0 . 0 1 to 0 . 04 
0 . 005 0 . 0007 to 0 . 003  0 . 02 to 0 . 09 

0 . 04 0 . 0 1 to 0 . 02 0 . 3  to 0 . 6  
0 , 4  0 . 1  to 0 . 2  3 . 8  to 6 . 1  
0 . 04 0 . 0 1 to 0 . 02 0 . 3  to 0 . 6  

Immediate Cleanup and 
Immediate Cleanup/ 
Reduced Effort 4 . 5  to 7 . 2  0 . 07 to 0 . 1  0 . 2  to 0 . 4  0 . 1  to 0 . 2  3 . 8  to 6 . 1  

· Immediate 
Deco11111issioning 0 . 007 to 0 . 02 0 . 0001 to 0 . 0003 0 . 0005 to 0 , 001 0 . 0003 to 0 . 0006 0 . 007 to 

(a) Does not include accidents , fatalities , or injuries associated with deco11111issioning or refurbishment . 
(b) Results are presented as a range based on low and high waste-volume estimates . 
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the numbe r  o f  inj uries was e s t imated to be between 3 . 9  and 6 . 3 .  The 
estimated number  o f  inj uries: for the delayed cleanup al ternative 
( 2 3  years of PDMS ) are approximately one - tenth of those  for the imme ­
diate cleanup alternative , and thos e  for the delayed decommiss ioning , 
incomplete defue l ing , and immediate decommiss ioning alternatives are 
approximately one -hundredth of the immediate c leanup al ternative . The 
immediate c leanup alternatives have the highest  nonradiological 
impacts . This  is  b e cause o f  the much longer shipp ing dis tance s  
involved for the immediate c l eanup alternative ( i . e . , shipment to 
Richland , Washington , dur ing immediate c leanup and immediate c leanup/ 
reduced effort versus a much c loser  regional LLW disposal fac i l i ty 
during delayed cleanup fo l lowing s torage ) . 

F . 2 . 4 Transpor tation Costs 

Transportation costs  are e s t imated assuming that all transporta ­
tion services would b e  p rovided by commerc ial companies . It  is 
assumed that a suffic ient supply o f  the shipp ing containers would be 
avai lable when neede d .  Thi s  means that cap i tal costs for cons truc tion 
of additional shipping containers would no t be necessary . Thus , 
transportation costs  cons i s t  o f  shipp ing charges and shipp ing con­
tainer leas ing fees . 

JShipp ing costs  are the costs  charged by commerc ial carr ier com­
panies for moving was te shipments from TMI to a des tination faci l i ty 
and returning the empty container to TMI . Data used to dete rmine 
shipp ing costs were taken from McNair et al . ( 1 9 8 6 ) . These data are 
based on publ ished tar i ffs and include such items as fre ight rates and 
detention of  dr ivers and vehicles  whi l e  shipp ing containers are be ing 
loaded or unloade d .  Because o f  the deregulat ion of the transportat ion 
industry , ac tual shipp ing costs cannot be de termined - unti l  a contract 
is negotiated between the shippers and carr ier companies .  

Because shipp ing containers are owned by commercial c ompanies , 
a lease is  requi red for the shipper to use the sh ipping conta iners . 
Based on telephone conversations with owners of  shipp ing conta iners ,  
it  is  assumed for this study that the lease fee for the representa t ive 
shipping containers  amounts to $2 00/day . Thi s  rate i s  mu l t i p l i e d  by 
the number of days the shipping c ontainers are e s t imated to be used . 
The number of  days was e s t imated by dividing the shipping dis tances 
through rural , suburban , and urban population zones by the ave rage 
speed in the se  zones ( see Tab l e  F . 8 ) , summing ove r all three zones , 
and then adding time spent at truck stops . Stop time was e s t imated 
us ing a factor of 0 . 01 1  hour of s top time per ki lome ter of trave l ( see 
Table  F . 8 ) . Two days were added to each trip to account for loading 
( 1  day ) and unl oading ( 1  day ) of shipp ing containers . As sum ing tha t 
a two - person driving team trave l s  round- the - c lock , shipments from TMI 
to Richland , Washington , and back to TMI woul� take approx imate ly 
11 days . Shipments from TMI to a regional LLW di sposal fac i l ity and 
back aga in are e s t imated to require about 3 days . 
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Results  of  the transportat ion cos t calculations for shipment of 
TMI cleanup wastes  to disposal fac il i ties  are shown in Table  F . lS .  
The total numbe r  o f  shipments  for each was te type and total cos ts  are 
shown in the tab�e .  Although total cos ts are based on the b e s t  ava i l ­
able info rmation and are b e l ieved to be  representative approximations , 
they are intended for compari s on purposes only . 

TABLE F . l5 .  Total Transportation Costs (a) . 

Was te Type , 
Number of  Shi:Qments(b) 
Class A Class C Total Cos t ,  

Alternat ive Waste Was te $ Mill ions(e) 

Delayed Decomm i s s ioning 
and Incomp le te De fuel ing 

2 3 - year PDMS 4 to 1 2  2 to 14 0 . 02 5  to 0 . 11 
5 - year PDMS 1 to 4 1 to 3 0 . 0 14 to 0 .  0.47 

3 3 - year PDMS 5 to 1 7  2 to 20  0 . 02 7  to 0 . 12 

Delayed Cleanup 

2 3 - year PDMS 4 2 5  to 5 7 0  2 0 3  to 450 1 . 1  to · 1 . 8  
5 - year PDMS 4 2 2  to 561  2 0 2  to 439  4 . 2  to  6 . 8  

3 3 -year PDMS 4 2 6  to 574  2 03 to 456  1 . 1  to 1 . 8  

Immediate Cleanup and 4 2 1  to 559  201  to 4 3 8  4 . 2  ·to 6 ·:7 
Immediate Cleanup/ 
Reduced Effort 

Immediate Decommis s ioning 0 to 1 1 to 2 0 . 009  to 0 . 01 8  

( a )  Does n o t  inc lude transportation c o s t s  for decommiss ioning or 
refurb ishment . 

· 

( b )  Resul ts are presented a s  a range based o n  low and high was te ­
vo lume e s t imate s . 

( c )  Costs  are given in 1 9 8 8  dol lars . 
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APPENDIX G 

CALCULATION OF S OCIOECONOMIC IMPACTS 

' The dire c t  socioeconomic impacts of the l icensee ' s  proposal and 
the U . S .  Nuclear Regulatory Comm i s s ion (NRC ) s taff - i denti fied al terna ­
tives were evaluated . The soc ioeconomic impact of the p o s t - de fue l i ng 
operations depends on the s ize  o f  the work force that would pe rfo rm 
the work . Employment at TMI i s  c ons idered to  be " export -base " employ­
ment because i t  involves the sale of product s  or  services  outs ide the 
economy . The useful rule of thumb for local Pennsylvania economies  i s  
that export- base employment sus t a ins 0 . 5  or  more local offs i te 
support �sector j obs for every 1 direc t  " export-bas e "  j ob .  Thus , • the 
impl i c i t  offs i te emp loyment mul t ip l i e r  is about 0 . 5  ( 0 . 5  o ffs i te j ob 
for each ons ite j ob )  and the total employment multip l ie r  is  about 1 . 5  
( 1 . 5  total  j obs , ons ite and offs i te , for e ach j ob ons i te ) . W S imi ­
larly , a reasonable local offs ite  income mul t ip lier  is  about 1 . 0  and 
the total local income mul t ipl ier  is  about 2 . 0 .  

For the delayed decommi s s i oning , delayed c leanup , and incomplete 
defue l ing alternative s , the licensee e s t imates that the leve l of 
direct employment for the PDMS p rogram would be about 100 to  1 2 5  p e r ­
sonne l dur ing the trans i tion year fol lowing the comp l e t ion o f  current 
defuel ing activi t i e s  and about 70 to 75 personne l thereafter unt i l  
preparations for decomm i s s ioning or  continued cleanup begin . In com­
pari son , approximately 1150  personnel were involved in defuel ing and 
decontaminat ion ac tivit ies dur ing 198 7 - 19 8 8 . �  Ac cording to the s ame 
source , trans ition - year direct payrolls  would be about $6 . 2  m i l l i on ,  
and subsequent annual payrol ls ' for the monitor ing and maintenance work 
force would be about $ 3 . 8  m i l l ion . Assuming total employment and 
income impac t mult iplie rs o f  1 . 5  and 2 . 0 ,  respec tive ly ,  the total 
local economic impac t in the trans ition year could be about 150  to  
200 j ob s  and $ 1 2  mil l ion to · $1 3  mill ion in local income , and from 
100 to 120 j ob s  and about $7 mill ion to $8 mill ion in annual local 
income thereafte r .  These amounts are e�treme ly smal l in relat ion to 
the local economy and c annot be . cons idered s igni f icant socioeconomic 
impacts . 

( a )  The total employment mul t ipl ier can be somewhat higher than 1 . 5  
( 0 . 5  o ffs i te plus 1 . 0  direct j ob s )  i f  the export  sec tor j obs are 
highly paid . ( Personal contac t w i th S tan Duob inis , Econome trics 
Depar tment , Wharton School o f  Finance and Comme rce , Unive r s i ty of 
Pennsylvania , Philadelphia , Pennsylvania , September 2 2 , 1987 . )  

( b )  Le tter from F .  R .  S tanderfer , Direc tor , TMI - 2 ,  CPU Nuc lear 
Corporation to W .  D .  Travers , D i rec tor , TMI - 2 Cleanup Proj e c t  
D irec torate , NRC , November 5 ,  1 9 8 7 . Subj e c t : Pos t - De fue l ing 
Monitored S torage Environmental Evaluation , NRC Comment Response . 

G . l  



The socioeconomic impact of incomplete defuel ing would be the 
s ame as  that for delayed decommis s ioning . The impact from immediate 
dec omm i s s ioning was es timated by the NRC s taff to b e  twice that of  i 
de layed decomm i s s ioning for a 2 -year perio d ,  based on a leve l of  ' 

employment o f  2 0'0 to 2 50 personnel  during the first year and 140 to 
1 5 0  personnel dur ing the final year . 

In  response to NRC s taff inquiries , the l icensee  has indicated 
that a lthough de tailed p l anning for immediate c leanup has not been 
comp l e ted , i t ( can be as sumed for the purpose  of evaluating the socio ­
economic imp ac t  o f  delayed c leanup that the level o f  employment during 
immediate cleanup would not b e  greate r than the 1 98 7 - 1 9 8 8  level of  
approximately 1 1 50 personne l involved in  defuel ing and decontamina ­
t ion . In all  l ike l ihood , the required work force would b e  much 
smalle r . �  Based on the potent ial occupat ional exposure levels and 
act ivi ty requirements for immediate c leanup described in Secti'on 3 . 3 ,  
i t  is  assumed for the purpose of  the socioeconomic analys is that 
immediate cleanup would require app roximately 3 to 4 years with a 
maximum o f  1 1 5 0  workers . (b) The l icensee e s t imates  that the payroll 
cost of the immediate cleanup scenario would be about $ 57 . 5  mill ion 
per  year at the employment level of 1 1 50 workers . According . to data 
suppl i ed by the l icensee , approximately 70  percent of the current TMI 
work force res ides in the Harrisbur g - Lebanon- Carlisle  labor market 
area , which cons ists of Cumberland , Dauphin , Lebanon , and Perry 
Counties . (About 50 percent res ide in Dauphin County . )  I t  can be 
expected that th is l abor marke t area would b ene f i t  the mos t  from the 
continued employment o f . workers ; fo llowed by Lancaster County (with 
2 5  percent o f  the TMI work force ) and York labor market area ( con­
s i s t ing o f  Adams and York Counties and having 5 percent o f  the TMI 
labor force ) . 

Assuming that the mul tipliers  di s cussed above app ly and that 
offs ite  employment and income impacts are distributed geographically 
in the areas where the TMI workers  res ide , total employment and income 
in nearby local economies temporari ly could be higher than they other ­
wise would be by the amounts shown in Table  G . l .  As can also be seen 
from the table , the impac t in each labor marke t area i s  s ignificant 
but relative ly small ( le s s  than 0 . 5  percent ) in compar ison to the 
total local economy . Tab le G . l  shows maximum annual impac ts . 

( a )  Le tter from F .  R .  S tanderfe r , Director , TMI - 2 ,  GPU Nuclear 
Corporat ion , to W .  D .  Travers , Director , TMI - 2 Cleanup Proj. ect 
Directorate , NRC , November 5 ,  19 8 7 . Subj ect : Post - De fue ling 
Moni tored S torage Envi ronmental Evaluation , NRC Comment Response 
( 4410 - 8 7 - L - O l 6 5/0209P ) .  

( b )  The cleanup was a s sumed to fo l low a 2 - ye ar period o f  engineering 
s tudy . Dur ing th is 2 ;year per iod , the current work force would 
increase to the 1 9 8 7  leve l ( or somewhat less ) of 1150  workers . 
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TABLE G . l .  Annual Local Economic Impact of TMI - 2 Empl oyment 
for Immediate Cleanup(a) 

Total Local 
Direct Local J obs  Impact as  

Total Payro l l s , Income , a Percentage 
Labor Market Direct Local $ mi l lion $ m i llion of Current 

Area Jobs  J obs 1 9 8 7  1 9 8 7  Eml;!lO)I]!!ent(b) 

Harrisburg-· l l50  1 550 5 7 . 5  80  0 . 5  
Lebanon-
Carlis le( c) 

Lancaster( d) 0 145 0 2 8  0 . 1  

York( e) __ 0 ___lQ _o _ ___Q 0 . 01 

Total 

( a )  

( b )  

( c )  

( d) 
( e )  

ll50  1725  5 7 . 5  114 0 . 2  

Jobs  and direct payroll are reported on a place - of -work bas i s ; 
local income is  reported on a place - of - res idence bas i s . The 
0 . 5  o ffsite j ob for each direct j ob and $ 1  o f  offs ite income per  
dollar o f  ons ite income are as sumed to be generated at the areas 
where TMI workers res ide . 
Based on s econd - quarter 1 9 8 7  employment as  reported in 
Pennsylvania S tate Univers ity College of Bus ines s  Adminis tration , 
Pennsylvania Business  Survey , August 1 9 8 7 . 
Includes Cumb e rland , Dauphin , Lebanon , and Perry Counties , as 
residences of 70 percent of TMI workers . 
Lancaster County only , as res i dence of 2 5  percent of TMI workers . 
Includes Adams and York Counties as res idence of 5 percent o f  TMI 

I 
workers . 

If  the cleanup work force were s i gnificantly smaller , the eco ­
nomic impact woul d  also be  s ignificantly smaller . The NRC s taff 
estimate d  that the numbe r  of workers needed to complete  cleanup for 
the immediate cleanupjreducea effort alternative woul d  be  50 to 
75 percent o f  the numbe r  e s t imated for immediate cleanup . Thus , the 
maximum annual socioeconomic impact of this alternative could be 
app roximately 50  to 7 5  percent o f  that shown in Tab l e  G . l .  

The only socioeconomic impact associated with the delayed decom ­
missioning , del ayed cleanup , and immediate decommissioning alterna ­
tives i s  the e arly trans ition from the 1 9 8 7 - 1 9 8 8  l evel of p roj ect  
employment o f  about 1150  to the much l ower l eve l s  discus s ed above . 
Immediate cleanup o r  immediate cleanup/reduce d  effort woul d  temporar ­
i ly sustain the portion of local j obs  .and income ( or in the case of 
immediate cleanup/re duce d  effort , a fraction of the local j obs  and 
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income ) dependent on current defue l ing ac t ivities  �t the reactor . 
Al though the di fferenc e s  b e tween the alternative s  are s ignificant , the 
employment di fference is temporary and amounts to less than 0 . 2  per ­
cent of  the local basel ine employment i n  1 9 8 7 . 
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APPENDIX H 

OCCUPATIONAL RADIATION DOS E  ESTIMATES 

Occupational dose e s t imates for Draft Suppl ement 3 were developed 
us ing the e s t imate s  in Final Supplement l as a s tarting po int . Tasks 
were added that had not been previously cons ide re d ,  tasks were deleted 
that had already b een performed , and j ob -hours were adj us ted  for tasks 
that were partially complete . After the l icense e  i ssued the pos t ­
defue l ing monitored s torage ( PDMS ) safe ty analys i s  report ( GPU 1 9 8 8 ) , 
the dose e s t imates in Appendix lA of the safety analys is repor t  were 
compared with the occupational radiat ion dos e  e s t imate s  in Draft 
Supplement 3 .  Although the exposure rate e s t imates were s imilar in 
Draft Supplement 3 and Appendix lA o f  the s afe ty analysi s  report , the 
task and the j ob -hour e s t imates var ied . Each of the occupational dose 
evaluations contained tasks that the other evaluations did not . The 
j ob -hours e s t imated in Draft Supplement 3 were cons iderab ly lower than 
those e s t imated for Appendix lA o f  the safe ty analy s i s  report , partly 
because o f  an assumption that the decontamination methods to complete 
c l eanup in the mos t  expedit ious manner would be mos tly des truc tive . 
In  many cases the j ob -hour e s t imates in Appendix lA o f  the safety 
analy s i s  report seemed unre a l i s t i cally high and resul ted in high · 

occupational dose est imate s . In several cases , tasks were cons idered 
that in Draft Supplement 3 ,  were assumed to be l argely finishe d .  
Thus , dos e s  i n  the Final Supplement 3 are based o n  the U . S .  Nuc lear 
Regulatory Commi s s ion (NRC ) s taff ' s re - evaluat ion of the work to be 
accomp l i shed and the addit ional informat ion in Appendix lA of the 
safety analys is report . 

Tab l e  H . l  l i s ts the individual tasks that were analyzed for 
occupational radiation doses  and the e s t imated doses as soc iated with 
the l icensee ' s  proposal for delayed decommiss ioning and the five NRC 
staff - identified al ternatives that were evaluated quantitative ly . �he 
tasks are di s cus sed under the fo l lowing headings : 

• preparation for s torage and s torage ac tivi ties 
• auxil iary and fuel -handl ing bui lding (AFHB ) ac t ivi t i e s  
• reac tor building activities  
• support ac tivi ties 
• miscel laneous ac tivi ties  

The occupational dose  es timates for delayed decommiss ioning , delayed 
c leanup , and incomplete defuel ing in Table H . l  are based on a PDMS . 
period of  2 3  years . Dose e s t imates for the 3 3 - year PDMS were ob tained 
by scal ing to the 2 3 - year base case e s t imates in Tab le H . l .  Dos e  
e s t imates for the 5 - year PDMS were ob tained b y  scal ing to the imme ­
diate c leanup e s t imates in Tab le H . l .  Immed iate cleanup e s t ima tes 
were used because the s ta te of robotic development at the end of 
5 years of PDMS would like ly be more equivalent to condit ions during 
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TABLE H . l .  Occupational Radiation Dose Estimates in Person-Rem for Various Alternatives (aJ 

Task Description 

Preparation for Storage 
and Storage Activities 

Pre-PDMS preparation 
PDMS mode 
2-year engineering study 
1-year preparation ·period before 
decommissioning activities 
2-year preparation. period before 
decommissioning activities 

AFHB Activities 
AFHB cleanup 

Reactor Building Act�vities 
Reactor coolant system 
decontamination 
Basement general c leanup 
Cubicle cleanup 
Blockwall removal 
D-ring dose reduction 
D-ring final decontamination 
Dome and polar crane 
·dec·ontamination 
Reactor building 347-foot 
elevation c leanup 
Reactor building 305-foot 
elevation cl�anup 

Support Activities 
Engineering support 
Health physics support(c) 
Radioactive waste handling 

Miscellaneous Activities 
Post-cleanup monitored storage 

Total(!) 

Delayed 
Decommiss ioning�) 

2 .  0 to 20, 
74. to 190 

4 . 6  to 12 

5 . 3  to 8 . 3  

86 to 230 

Delayed 
Cleanup�) 

2 . 0  to 20 
74 to 190 

l2 to 30 

16 to 4 10 

310 to 680 
250 to 560 

11 to 230 
110 to 230 
170 to 360 
3 . 0  f.o 5 . 9  

5 3  to 120 

83 to 180 

24 to 59 
200 to 570 
210 to 330 

1500 to 4000 

ll!IDediate 
Cleanup 

16 to 40  

65 to 140  

53 to 920 

670 to 1500 
650 to 1400 

77 to 610 
360 to 780 
370 to 820 

10 to 20 

190 to 410 

290 to 630 

60 to 130 
550 to 1400 
360 to 550 

10 to 17(d) 

3700 to 9400 

( a )  Estimates d o  not include dose from decommissioning or. refurbishment . 

Iomediate 
Cleanup/Reduced Immediate 

Effort Decommis sioning 

65 to 140 

53 to 920 

67o to 15oo 
650 to 1400 

77 to 610 
360 to 780 
370 to 820 

10 to 20 

190 to 410 

290 to 630 

60 to 130 
550 to 1400 
360 to 550 

8. 3 to 14(e) 

3700 to 9300 

16 to 40 

0 . 7  to 1 . 1  

17 to 4 1  

Incomplete 
Defueling�l 

2 . 0  to 20 
74 to 190 

4 . 6  to 12 

5 . 3  to 8 . 3  

86 to 230 

(b)  Occupational radiation do'se estimates are for the base . c as e ,  assuming a 23-year PDMS period . Impacts for 5-year and 33-year PDMS 
periods can. be found in Section 3 . 1 .  3 ( delayed decommissioning ) and Se.ction · 3 .  2 .  3 (delayed cleanup ) . 

( c )  Dose is equal t o  2 0  percent o f  dose received under "Reactor Building Activities . "  
( d )  Estimated occupational radiation dose associated with a 18-year period of storage following cleanup . This dose was not included 

in the total . 
( e )  Estimated occupational radiation dos e  associated with a 14-year period of storage following cleanup . This dose was not inc luded 

in the total . 
( f )  The totals may not b e  exact because of  rounding . 



immediate c leanup than to condit ions at the end of  2 3  years of  PDMS . 
Occupational doses for immediate c leanup/reduced  e ffort are e s sen­
t ially the same as those for the immediate c l eanup , w i th the except ion 
of  the dos e s  incurred dur ing the 2 - year engineering s tudy , whi ch i s  
unique t o  the immediate c leanup alte rnative ( see  Sec tion H . l ) . 

H . l  PREPARATION FOR STORAGE , STORAGE PERIOD , PREPARATION FOR 
D ECOMMI SS IONING , AND ENGINEERING STUDY 

This se� tion discus ses the occupational radiation doses incurred 
duri ng pre- PDMS ac tivi ties , PDMS activi t i � s , the 2 - year engineer ing 
s tvdy be fore immediate cleanup , the 1 - year p reparation period before 
decomm i s s ioning for the l i censee ' s  proposed alternative (delayed 
decommiss ioning) , · and the 2 - year p reparation per iod before decommis ­
s ioning for the immediate de;comrilis s i oning alternative . These  occupa ­
tional doses are in addi t ion to the occupational radiation dose ) 
already received and that required to comp l e te defue l ing . 

Pre - PDMS activities  would last between 6 months and 1 year and 
include modifying , deac t ivat ing , and preserving p lant sys tems . Such 
ac t ivi t i e s  would be performed for the de layed decommiss ioning , de layed 
cleanup , and incomp lete defue l ing alternatives and involve minimal 
dose ( 2  to 20 person- rem)  compared w i th the cumulat ive doses for thes e  
alternative s . 

The PDMS ac tiv i t ie s  would inc lude dos e s  incurred during surve i l ­
lance and maintenance activi ties . · The PDMS doses  are appl icable  only 
for the de layed decomm i s s ioning , delayed c l eanup , and incomp lete 
defuel ing alternatives ( see Table 'H . l ) . Doses  dur ing PDMS were e st i ­
mated by the s taff assuming 1 0  entr ies into the reactor bui lding and 
the AFHB per  year , s ix persons per entry , and entry durations ' o f  
2 hours i n  the reac tor bui lding and 3 hours i n  the AFHB . A s  discussed 
in Sect ion 3 . 1 . 1 . 3  dur ing the s tart of  PDMS , entri e s  will  be  made 
monthly . Entry frequency would be expec ted to decrease if data accu ­
mulated from previous entries  show no unexpected o r  adverse changes in 
bui lding conditions or radiation leve l s . Therefore , an ave rage of 
10 entries  per year was assumed for the durat ion of PDMS . Exposure 
rates during entr ies we re as sumed to ave rage 25  to 75  mR/h in the 
reac tor bui lding and 5 mR/h in the AFHB . 

The 2 - yea r  period for enginee r ing s tudy ( d i s cussed in Sec -
tion 3 . 3 . 1 ) is  app l icable only to the immediate c leanup alternat ive . 
The s taff assumed that the occupational dos e  incurred dur ing this  
planning phas e would be twice the dose rece ived annual ly during PDMS 
act iv i t ies to account for the addit ional work force  ons i te . Occupa­
t ional doses for the 1 -year preparation per iod b e fo re decommi ss ioning 
in the de layed decommiss ioning alternat ive and the 2 - year p reparat ion 
per iod before decommi s s ioning in the immediate decommiss ioning alter ­
nat ive were also cons idered to be twice the dose rece ived annually 
dur ing PDMS act ivi tie s . 
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H . 2  AFHB CLEANUP 

The AFHB c leanup activi t ies are described in Section 3 . 3 . 1 . 2 .  
Occupational dos e  related to AFHB cleanup is  appl icab le for the 
delayed cleanup , immediate cleanup , and immediate cleanup/reduced 
e ffort alternat ives . The l icensee ' s  e s t imates in Appendix lA of the 
safe ty analy s i s  report formed the bas is  for the dose e s timates . How­
eve r , the s taff independen�ly e s t imated the e ffort required to com­
p l e te the cleanup and consequently used substantially less  labor t ime 
than the l icens e e  had e s t imated . The AFHB cleanup act ivities were not 
cons idered for the de layed decommiss i oning , immediate decoffimis s ioning , 
and incomp l e t e  de fuel ing alternat ives . 

H . 3  REACTOR BUI LDING CLEANUP 

Reactor bui lding cleanup encompasses the following tasks l i s ted  
in  Table H . l : reac tor coo lant sys tem decontamination , basement 
general cleanup , cub icle  cleanup , blockwall  removal , D � r ing dose  
reduc tion , D - r ing f inal decontamination , dome and polar crane decon­
tamination , 347 - foo t  e l evation cleanup , and 305 - foot  elevation 
cleanup . 

The s taff cal culated an e s timate for the reac tor coolant sys tem 
decontamination task by breaking the task into sub tasks and e s t imating 
high and low j ob -hours and exposure rates for each subtask , as shown 
in Tables  H . 2  and H . 3  for de layed cleanup and immediate cleanup , re s ­
pectively . The es t imate o f  5 3  t o  920  person- rem for immediate cleanup 
is very close to the 56  to 970  person- rem e s t imated in Supplement 1 o f  
the · PEl S . For the de layed decommiss ioning , immediate decommiss ioning , 
and �ncomplete  defuel ing alte rna t ives , the s taff assumed that the 
reactor coo lant sys tem decontaminat ion would not be performed . 

Dose e s t imates for basement general cleanup , cubicle  cleanup , 
D - r ing dose reduct ion , and D - r ing final decontamination were calcu­
lated on the bas is  o f  the l icensee ' s  e s t imates  in Appendix lA o f  the 
safe ty analys is  report . The s taff confirmed the l icensee ' s  e s t imates 
o f  radiation dose  rates used in the safety analys i s  report calcula­
tions but independently e s t imated the manpower to complete the cleanup 
and , consequent ly , used subs tantially less  labor time than the licen­
see had e s t imated . For the de layed decommiss ioning , immediate decom ­
miss ioning , and incomplete de fue ling al terna tives , the staff assumed 
that the above tasks would not be performed . 

The s taff ' s e s t imate for the removal of the blockwall was gener ­
ated by breaking the task into subtasks and e s t imat ing high and low 
j ob - hours and exposure rates for each task , as shown in Tables H . 4  and 
H . S  for de layed cleanup and immediate cleanup , respective ly . The 
'e s t imate o f  1 1  to 2 30 person - rem for de layed cle anup and 7 7  to 
6 1 0  person- rem for immediate cleanup can be compared to the 5 6  to 
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TABLE H . 2 .  Occupational Dose Estimate(a) for Reactor Coolant 
Sys tem Decontaminat ion - Delayed Cleanup(bJ 

Task Description 

Preparation of Reactor Coolant 
System 

Isolate and decontaminate vessel 
Mechanic ally decontaminate steam 
generators and replace manways 
Install reactor head or cover 
Verify valve lineup 

Decontamination of Reactor 
Coolant System 

Run water leak check 
Control leaks 
Rins e ,  remove , store , and 
treat solutions 
Process water from mock run 
Preparati on and recovery of AFHB 
Resurvey 
Repeat decontamination 
Flush dead legs 
Clean up spills 

Decontamination of  Tanks in 
Reactor Bui lding 

Reactor coolant drain tank , 
cooler, and pump 
Core flood tanks 
Reactor building sump 
Steam generator pedestals 

Total(c) 

Exposure Rate 
Range,  mR/h 

5 to 10 

15 to 105 
5 to 25 

10 to 50 

7 , 5  to 25 
5 to 50 

2 , 5  to 25 
1 to 10 

7 , 5  to 20 
10 to 50 

5 to 25 
25 to 50 
10 to 50 

25 to 125 
50 to 7 5  

1 0 0  t o  250 
10 to 250 

Job-Hour 
Range 

160 to 200 

40 to 240 
4 0  to 60 
40 to 120 

0 to 120 
6 to 120 

0 to 240 
40 to 240 

600 to 1000 
6 to 60 
0 to 500 

40 to 400 
40  to 600 

80 to 400 
40 to 200 
50 to 500 
20 to 400 

Occupational 
Dos e  Range , 
person-rem 

0 . 6  to 2 . 0  

0 . 6  to 25 . 2  
0 . 2  to 2 . 0  
0 . 4  to 6 . 0  

0 to .3 . 0 
0 . 04 to 6 . 0  

0 to 6 . 0  
0 . 04 to 2 . 4  

4 . 5  to 20 
0 . 0 6 to 4 . 0  

0 to 12 . 5  
1 to 20 

0 . 4  to 40 

2 to 50 
2 to 15 
5 to 125 

0 . 2  to 100 

17 to 4 4 0  

( a )  This c alculation was performed for Draft Supplement 3 ,  which assumed a 
20-year PDMS period . This value was adj usted for radioactive decay 
to obtain the estimate in Table H . l  for a 23 -year PDMS period . 

( b )  Estimates do not include dose from decommissioning or refurbishment .  
( c )  The totals may not be exact because o f  rounding . 
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TABLE H . 3 .  Occupational Dos e  Estimate for Reactor Coolant 
System Decontamination � Immediate Cleanup(a) 

Task Description 

Preparation of Reactor Coolant 
System 

Isolate and decontaminate vessel 
Mechanically decontaminate steam 
generators and replace manways 
Install reactor head or cover 
Verify valve lineup 

Decontamination of Reactor 
Coolant System 

Run water leak check 
Control leaks 
Rins e ,  remove , store , and 
treat solutions 
Process water from mock run 
Preparation and · recovery of AFHB 
Resurvey 
Repeat decontamination 
Flush dead legs 
Clean up spills 

Decontamination of  Tanks in 
Reactor Building 

Reactor coolant drain tank , 
cooler·, and pump 
Core flood tanks 
Reactor bui lding sump 
Ste am .generator pedestals 

Total(b) 

Exposure Rate 
Range , mR/h 

10 to 20 

3 0  to 210  
1 0  to 50 
20 to 100 

15 to 50 
10 to 1 0 0  

5 t o  5 0  
2 to 20 

15 to 40 
20 to 100  
1 0  to 50 
50 to  100 
20 to 100  

50 to 250  
100  to 150  
200 to  500  

20 to 500  

Occupational 
Job-Hour Dose Range ,  

Range person-rem 

160 to 200 

16 to 240 
4 0  to 80  
4 0  to 80 

4 0  to 120 
8 to 120 

120 to 240 
120 to 240 
4 0 0  to 1000 

16  to 80 
I 

0 to 500 
120 to 4 0 0  

80 t o  8 0 0  

160 t o  600 
50 to 200 

100  to 500 
4 0  tc;> 400 

1.  6 to 4.  0 

0 . 48 to 50 . 4  
0 . 4  to 4 . 0  
0 . 8  to 8 . 0  

0 . 6  to 6 . 0  
0 . 08 to 12 

0 . 6  to 12 
0 . 24 to 4 . 8  

6 to 40  
0 . 32 to 8 

0 to 25 
6 to 40  

1 .  6 to 80  

8 to 150 
5 to 30 

20 to 250 
0 . 8  to 200 

' 53 to 920 

( a )  Estimates do not include dose from decommissioning or refurbishment . 
(b ) , The totals may not be exact because of rounding . 
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TABLE H . 4 .  Occupational Dose Estimate(a) for Removal o f  the 
Blockwall - Delayed Cleanup(b) 

Exposure Rate Job-Hour 
Task DescriEtion Ranf!.e , mR[h Ran Be 

Install equipment 5 to 7 120 to 200 

Perform demolition 5 to 10 1200 to 2000 

Robot round trip 400 to 40oo(c) 5 to 25(d) 
Robot repair and 10 to 4 0  8 0  to 4 0 0  
modifications 

Remove waste 5 to 50 500 to 2000 

Remove equipment 5 to 10 4 0  t o  100 

Total(e) 

( a )  This estimate was based on the estimate given in Draft Supple­
ment 3 which assumed a 20-year PDMS period . Draft Supplement 3 
values were adjusted for radioactive decay to obtain the esti­
mate in Table H . 1  for a 23-year PDMS per iod . 

(b)  Estimates do not include dose from decommissioning or 
refurbishment. 

( c )  Units are person-millirem received by workers per robot round 
trip . 

( d )  Units are numh9r of  trips . 
( e )  The totals may not b e  exact because o f  rounding . 

Occupational 
Dose Range , 

Eerson-rem 

0 . 6  to 15 

6 to 20 

2 to 100 

0 . 8  to 16 

2 . 5  to 100 

0 . 2  to 1 

12 to 250 

TABLE H .  5 . ,  Occupational Dos e  Estimate for Removal of the 
Blockwall  - Immediate C l eanup(a) 

Exposure Rate Job-Hour 
Task DescriEtion Ranse , mR[h Ran!!oe 

Install equipment 10 to 80 120 to 
Perform demolition 20 to 50 1200 to 

Robot round trip 4000 to 8ooo(b) 10 to 
Robot repair and 10 to 4 0  160 to 
modifications 
Remove waste 20 to 100 500 to 
Remove equipment -10 to 20 40 to 

Total(d) 

( a) Estimates do not include dose from decommis sioning or 
refurbishment . 

400 
2000 

3o(c) 
800 

2000 
100 

(b) Units are person-milli rem received by workers per robot round 
tri p .  

( c )  Units are number of  trips . 
( d )  The totals may not b e  exact because of rounding . 
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- Oc cupational 
Dose Range ,  
Eerson-rem 

1 . 2  to 32 
24 to 100 

40 to 240 
1 . 6  to 32 

10 to 200 
0 . 4  to 2 
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970  person - rem e s timated in Supplement 1 o f  the PEl S . The range in 
thi s  supplement is lower than that in Draft Supplement 1 because the 
role  of robotics  has been and i s  exp e c ted to be greater dur ing bas e ­
ment c l eanup operations . For the delayed decomm i s s ioning , immediate 
decomm i s s i oning , and incomp l e te defueling alternat ive s , the s taff 
assumed that the blockwal l  would not be removed . 

Dome and polar crane dec ontaminat i on and c leanup on the 3 0 5 - foot 
and 347 - fo o t  elevat ions w�re assumed to be performed for the delayed 
cleanup , immediate cleanup , and immediate cleanup/reduced  e ffort 
alternative s , as shown in Table  H . l .  The l icensee ' s  occupational dos e  
e s t imates were u s e d  as a bas i s  for thos e  tasks . However , the s taff 
again independently e s t imated the j ob - hours to perform the work , which 
resulted in l e s s  labor t ime than e s t imated by the l icens ee . 

H . 4 SUPPORT ACTIVITIES 

As l i s ted  in Table  H . l , support . ac t ivities . include engineering 
support , health phys i c s  support , and radioact ive was te handl ing . The 
occupational dos e  e s t imates for thes e  activities were based on meth - · 

odology used by the l icensee  in Appendix lA o f  the s afety.  analys is  
report . Dose e s t imates for engineering support act ivities  were taken 
direc tly from Appendix lA . Heal th phys ics  dose e s timates were 
obtained by taking 20 percent of the doses  involved w i th reactor 
bui lding cleanup ( Se c t ion H . 3 ) . The l icensee ' s  experience dur ing pas t 
work indicated that during decontamina t i on and defuel ing activi t ies , 
occupational dos e  to health phys i c s  personnel accounted for approx ­
imately 20 percent o f  the total dos e .  

The l ic ens ee ' s  dose e s t imate s  for radioactive waste  handl ing were 
used for the delayed c leanup , immediate cleanup , and immediate 
cleanup/reduced e ffor t  alternatives . Occupat ional dose e s t imates for 
the de layed decomm i s s ion ing , immediate decommiss ioning , and incomplete 
defue l ing al ternatives were calculated by scaling to immediate cleanup 
or de layed c leanup doses based  on was te volumes . 

H . 5 MI S CELLANEOUS ACTIVITI ES 

Pos t - c l e anup moni tored _  s torage ( as described in Sec t i ons 3 . 3 . 1 . 3  
and 3 . 4 . 1  for the immediate c leanup and immediate c leanupjreduced 
etfort alternat ive s , respect ively)  could poss ibly occur i f  the l icen­
see  dec ides not to immediately decomm i s s ion or refurb ish the fac il ity 
fo llowing c omp l e t ion o f  cleanup . Occupational doses  dur ing thi s  pos t ­
c l eanup moni tored s torage period were calculated us ing the s ame me th ­
odo l o gy as for PDMS . Doses  were e s t imated as suming 4 entr ies into the 
reac tor bui lding and the AFHB per year , s ix persons per entry , and 
entry durations o f  2 hours in the reactor bui lding and 3 hours in the 
AFHB . Exposure rates during entr i e s  were as sumed to be 10 to 15  mR/h 
( general area exposure rates )  in the reactor bui lding and 2 . 5  to 
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5 mRjh in the AFHB . The exposure rates use d  were somewhat lower than 
,,� . 

those used for PDMS calculations , s ince reactor c leanup would  have 
been c omplete d , result ing in l ower background dose  rates in the 
reactor building and the AFHB . 
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