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1 .  Proposed Action and Location : 

ABSTRACT 

DECONTAMINATION AND D ISPOSAL OF RADIOACTIVE WASTES RESULTING 
FROM THE MARCH 28 , 1 9 79 , ACCIDENT AT THREE MILE ISLAND NUCLEAR 
STATION , UNIT 2 ,  LOCATED IN LONDONDERRY TOWNSHIP , DAUPHIN 
COUNTY , PENNSYLVANIA 

2 .  Dr . Ronnie Lo is the Proj ect Manager for this supp lement . He may be 
contacted at the Three Mile Is land Program Office , U . S .  Nuclear Regu­
lat ory Commission ,  Washington , DC 20555 or at 3 0 1 -492-8335 . 

3 .  In accordance with the National Environmental Po licy Act , the Program­
mat ic Environmental Impact S tatement Related to Decontaminat ion and Dis­
posal of Radioactive Wastes Resulting f rom March 28 , 1 9 7 9  Accident Three 
Mile Is land Nuc lear Station , Unit 2 has been supp lemented . The supple­
ment was required because current informat ion indicates that cleanup may 
entail substant ially more occupational radiat ion dose to the cleanup work 
force than originally anticipated . C leanup was originally �stimated to 
result in f rom 2000 to 8000 person-rem of occupational radiation dose . 
Although nearly 2 000 person-rem have resulted from c leanup operations 
performed up to  now , current estimates now indicate that between 1 3 , 000 
and 46 , 000 person-rem are expected to be required . Alternative cleanup 
methods considered in the supplement either did not result in appreciable 
dos e  savings or were not known to be technically feasible . 
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SUMMARY 

The Final Programmatic Environmental Impac t  S tatement Related to Decon­
taminat ion and Di sposal of Radioac t ive Was tes Resulting from March 28 , 1 9 7 9 , 
Accident Three Mile Is land Nuclear Stat ion ,  Unit 2 was issued by the U . S .  
Nuclear Regulatory Commission in March 198 1 . That document ( referred to as 
the PElS) s tated that the mos t  significant environmental impact of cl eanup 
act ivities at Three Mile I sland Unit 2 (TMI-2 ) would result from the radiat ion 
do se to the cleanup work force . The purpose of this supp lement to the PElS is  
to reevaluate the occupat ional radiat ion dose and resulting health effects 
from cleanup and to address additional alt ernative cleanup approache s us ing 
informa t ion gathered s ince the PElS was prepared . As a supp lement t o  the 
PElS , thi s  document should b e  cons idered part o f  the earlier PEl S . For 
completeness , ref erence to the PElS should be made f or all aspects of the 
NRC's Nat ional Env ironmental Policy Act review of the TMI-2 cleanup , other 
than the radiat ion exposures and resultant health effects which are the 
sub j e c t  of this supp lement . 

When the PElS was prepared , it was believed that 2000 to 8000 person-rem 
of occupational radiat ion dose would be if,ffrred during the decontaminat ion 
and defueling of TMI-2 . Through May 1 984 , 

a 
about 2000 person-rem have been 

incurred in c leanup . When the PElS was prepared , the reactor building had 
been entered only five t imes . S ince then , i t  has been entered more than 
366 t imes to collect data , conduct test s ,  perf orm decontaminat ion tests and 
decontaminat ion , refurbish the polar crane , remove trash and contaminated 
equipment , and prepare for reactor vesse l head l if t  and fuel removal. These 
entries have resulted in increased knowledge of the ac tual condit ions in the 
building and awareness of the penetrat ion of contamina t ion into surfaces and 
the ext ent of corros ion , which have greatly increased the diff iculty of the 
cleanup task . The temp eratures reached during the accident and the t ime 
between the acc ident and the init iat ion of c leanup are thought to be factors 
in the decreased ef fect iveness of cleanup procedure s .  

Based on add i tional informat ion availab le ,  decontamination workers at the 
p lant are expec ted to re ceive a total collective rad iat ion dose estimated at 
between 1 3 , 000 and 46 , 000 person-rem for the whole cleanup program . Doses to 
individual workers are l imited by the health and safety standards in federal 
regulat ions . The l icensee has agreed to set administra t ive controls that are 
lower than the l imits in federal regulat ions to make sure that expo sures of 
individual workers wil l  be below the federal l imi t s .  Estimates of potent ia l  
heal th effects due t o  exposure of the workforce have been made assuming that 
individual worker exposures are within regulatory l imits . In the analysis in 
this report , i t  has been conservatively as sumed that any exposure to radiat ion 
has a f inite probab il ity of causing cancer in the exposed workforce , and a 
f inite probab ility of causing genetic abnormalities in the offspring of the 
exposed workf orce . Using the preceding range of collective dose estimates 
( i . e . , 1 3 , 000 to 46 , 000 person-rem) , the staff estimates that about 2 to 6 
potential premature cancer deaths may occur in the total exposed workforce , 

(a)  In order to prepare this supp lement ,  a cuto f f  date of May 1 1 ,  1 9 84 , was 
es tablished for data . 
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during the remaining l ifetime of the workers . In addition , a total of about 
1 to 3 potent ial additional gene tic disorders may o ccur over all future gene­
rations of the exposed workforce . The staf f has used a central value for 
health risk e s timators in estimat ing these health e ffect s .  In addition to 
uncertainties in collective dose estimates , there are also uncertainties in 
the data base used to estimate health effect s .  Using the mo st widely accepted 
range of health risk estimators , the staff estimates that the range o f  poten­
t ial cancer deaths ext ends from 0 to as high as 26 for the highest wo rkforce 
exposure estimate . In a similar manner ,  the range of potent ial genetic dis­
o rders extends from less than 1 for the lowest workforce exposure estimat e to 
1 7  for the highest workforce expo sure estimate . It is important to note that 
these potential cancer deaths and potential genetic e f fect s ,  if they occur , 
would be added to the expected 2 , 000 cancer deaths among the workforc e  and 
5 , 000 genetic effects in the f irst f ive generat ions of the workers from 
natural phenomena , assuming a workforce of 1 0 , 000 . These potential cancer 
deaths and potent ial gene tic e ffect s , if  they were to occur , would no t be 
stat ist ically discernab l e .  That is , the number of health effects fa lls well 
within the stat istical variat ions of the expected cases of cancer fatalit ies 
and genet ic effects among the cleanup workers and their offspring from causes 
unrelated to radiation exposures during the cleanup . 

In accordance wi th the requirement s  of the Nat ional Environmental Policy 
Act , both the current cleanup p lan and several alternat ive approaches were 
examined for their impact on occupational dose . The current p lan cal ls for a 
dose reduct ion e f fort prior to defueling of the reactor , with primary-sy stem 
decontamination and f inal building cleanup to fo llow defue l ing . Only one of 
the three addit ional alternat ives considered in the supp lement would result in 
an apprec iab ly lower occupational dose than that expected to result from the 
current p lan , but significant disadvantages are assoc iated with this alterna­
t ive , as discussed b elow.  

The f irst alternative considers using approximately the same task se­
quence as that considered the mo st l ikely approach when the PEI S  was origin­
ally prepared , that is , extensive cleanup of the reac tor building prior to 
defuel ing . The purpose of evaluating this alterna tive was to determine how 
changing the work sequence from that o f  the current p lan affects the o ccupa­
tional radiation dose , given current information . In evaluat ing this alterna­
t ive , it was determined that some reduction in do s e ,  up to approximately 1 0% ,  
might be expected; however , the dose reduc tion i s  not cons idered suf ficient to 
j ustify the delays in fuel removal . Fuel removal de lay s are cons idered unde­
sirable because the fue l cont inues to pose a po tent ial risk to workers and the 
public and because informat ion ob tained from examining the fuel is  expected to 
be useful in improving the safety of other nuclear power facilities . 

The second alternat ive considers phased defuel ing followed by decontami­
na tion and building c l eanup . Phased de fueling would involve removing fuel 
debris through the reactor pres sure vessel head be fore removing the head and 
plenum. This approach would minimize the possibil ity that fuel f ines would 
contaminate equipment and result in personne l  exposure during later opera­
tions . However , no net savings in dose to workers would result because of the 
need for additional work . Thi s  approach would delay fuel removal and all 
subsequent c leanup activities for a minimum of 1 8  months .  
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The third alternat ive para llels the current p lan through fuel removal , 
but then considers put t ing the reac tor building , and pos s ib ly s ome of the more 
highly contaminated port ions of the auxil iary and fuel-handling building , into 
a monitored , int erim storage unt il addit ional decontaminat ion activit ies could 
be performed robo t ically . Thi s alternative , if found to be technically feas­
ible , is expected to result in the lowest worker dose. However , there are 
ob stacles associated with this a lternat ive , including uncertainty ab out when 
robotic technology wil l  have evo lved enough to be feasible for extens ive usc 
in comp let ing cleanup ; lack of informat ion about the feas ib il ity and safety of 
in terim storage ; and lack o f  as surance that funds will b e  availab le for 
ultimate c leanup. These obs tacles preclude the immediate adopt ion o f  this 
alternative ; however , it may warrant further cons iderat ion after defuel ing i s  
complet ed. No dec ision is required o n  this alternative until after the fuel 
has been removed . 

Although this supplement ' s  estimate o f  the dose to the workers who per­
form cleanup and the pos s ible result ing health ef fects are higher than those 
estimat ed in the PElS , it is s till the conclus ion of the staff , as  it was when 
the PElS was comp leted , that c leanup should proceed as expeditiously as pos­
s ible to reduce the potent ial for release of radioac t ive materials to the 
env ironment and to ensure tha t TMI-2 does not become a long-term radioact ive 
was te disposal site. I f  the damaged fuel and radioactive wastes are no t re­
moved , the Is land would , in effect , become a permanent waste disposal s ite. 
The lo ca t ion ,  geology , and hydrology of Three Mile I sland are among the fac­
tors that do not meet current criteria for a safe long-t erm was te disposal 
facility. Removing the damaged fuel and radioactive was t e  to storage s i tes 
that do meet all o f  the relevant criteria is  the only rel iab le means for 
eliminat ing the long-term risk of wide spread uncontrolled contaminat ion o f  the 
environment by the acc ident was tes . 
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FOREWORD 

This supplement to the Programmatic Environmental Impact Statement on the 
decontamination and disposal of waste from Three Mile Island Unit 2 ( the PElS) 
was p repared by the U . S .  Nuclear Regulatory Commis sion , TMI Program Office , 
Office o f  Nuc lear Reactor Regulat ion ( the staf f ) , pursuant to the Commission ' s  
April 2 7 ,  1 98 1 , S t atement of Policy related to the PElS and the requirements 
of the Nat ional Environmental Po licy Act of 1 9 6 9  (NEPA) . Ass is tance was pro­
vided by the Pacif ic No rthwest Laboratory under the direction o f  the staf f .  

In the policy statement , the Commission states that as the licensee pro­
poses specific decontamination alternat ives for each maj or cleanup act ivity , 
the staff will determine whe ther these proposals ,  and associated impacts tha t 
are predicted to occur , fall within the s cope of those already assessed in the 
PEl S .  The staff may act on each proposal if the proposed activity and asso­
ciated environmental impacts fall within the scope of those asses sed in the 
PEl S .  If an activity and its  impacts fall outside of the s cope o f  tho se in 
the PElS , the staff shall comple te necessary reviews in accordance w ith NEPA . 

One of the conclus ions of the PElS was that the mos t  s ignificant environ­
mental impac t asso ciated with cleanup would result from the radiat ion doses 
received by the ent ire work force from cleanup activities . At the time the 
PElS was prepared , it was estimat ed that the c leanup would require 2000 to 
8000 person-rem of occupational radiat ion dose . S ince the is suance of the 
PElS (March 1 9 8 1 )  and the Commiss ion ' s  Statement of Policy (April 1 9 8 1 ) , a 
sub stantial amount of new informat ion about the conditions ins ide the reactor 
building has become available . Based on the new information and the apparent 
decrease in decontaminat ion effect ivenes s  due primarily to delays in init iat­
ing c leanup , the s taff now b elieves that the total o ccupat ional dose to 
accomplish the entire cleanup could exceed the range predicted in the PElS . 
(To date , nearly 2000 person-rem have been required.) Therefore , this supp le­
ment to the PElS has been prepared in compliance with NEPA requirements . 

Informat ion for the supp lemen t was ob tained from the l icensee ' s  Environ­
mental Report and Final Safety Analysis Report (Hetropolitan Edison Co . and 
Jersey Central Power & Light Co . 1 9 74) , from the staf f ' s  Fina l Environmental 
Statement for the operating l icense (U . S .  Nuclear Regulatory C ommiss ion 1 9 7 6 ) , 
from the s taf f ' s  PElS of March 1 9 8 1 , and f rom new informat ion provided by the 
licensee or independently developed by the s taff . The staff me t with the 
l icensee to discuss items of informat ion provided , to seek new informat ion 
from the licensee that might be needed for an adequate asses smen t ,  and gen­
erally to ensure that the staf f had a thorough unders tanding of the cleanup 
operations . In addition , the staff sought information from other sources that 
would assist in the evaluation , and visited and inspec ted the proj ect s ite and 
vicinity . 

On the basis of the foregoing and other such activit ies or inquiries as 
were deemed useful and appropriate , the staf f made an independent evaluation 
of the TMI-2 cleanup plans and operat ions and prepared a draft supplement 
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to the PElS . The draft supplement was circulated to federa l ,  state , and local 
gove rnmental agencies and to interested members of the public for comment . A 
summary no t i ce o f  the availab ility of the draft supplement was published in 
the Federal Regis ter . The i�f�rmation on which the supplement is based was 
made availab le to the public , 

a 
and all comments received were cons idered by 

the staff in preparing this f inal supplement . As a result of the comments 
received , specific changes were made in this f inal supplement , specif ically in 
the estimat ion and presentation of health effect s .  In addition , the staf f has 
agreed to reevaluat e the environmental consequence s of curtailing cleanup 
fo llowing fuel removal . 

The draft supp lement used information that was current to August 2 2 ,  
1 9 8 3 . Fo r this final supplement , a cutoff date o f  May 1 1 ,  1 984 was used . 
Since that t ime , a maj or mile stone in cleanup has been reached . The reactor 
vessel head has been removed and stored behind shielding on the head storage 
stand on the 347-ft elevat ion . The internals indexing f ixture was placed on 
the reactor ve s se l ,  filled and covered . Both the doses to perform this work 
and dose rates in the building following these activities were at the low end 
of the expected range . 

(a) NRC Public Doc.ument Room , 17 1 7  H St reet , Washington , DC 20555 , and NRC 
TMI Program Off ice , 100 Brown S treet , Middletown , PA 1 7 057 . 
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1.0 INTRODUCTION 

1.1. PURPOSE AND SCOPE 

In March 1981, the Nuclear Regulatory Commission (NRC) published the 
Final Programmatic Environmental Impact Statement Related to Decontamination 
and Disposal of Radioactive Waste Resulting from March 28, 1979, Accident 
Three Mile Island Nuclear Station, Unit 2 (NUREG-0683). That document, 
referred to here as "the PElS," was intended to provide an overall evaluation 
of the environmental impacts that would result from cleanup activities at 
Three Mile Island Unit 2 (TMI-2), beginning when the plant conditions were 
stabilized after the accident and continuing through the completion of 
cleanup. The purpose of this supplement is to reevaluate the impact of the 
radiation dose to workers, based on current information. The objective of 
"cleanup," as the term is used in that document and this one, is decontami­
nating and defueling the plant. The affected environment and the impacts that 
are not discussed here remain substantially as represented in the PElS. As a 
supplement, this is not a stand-alone document. For completeness, the reader 
should refer to the PElS this document supplements. 

Since the issuance of the PElS, numerous activities (cleanup of accident­
generated water, reactor and auxiliary building decontamination, reactor 
vessel underhead characterization, etc.) have been proposed by the licensee. 
These activities were evaluated by the NRC staff and determined to fall within 
the scope of the activities assessed in the impact statement. Completion of 
these activities has resulted in considerable progress toward completing the 
cleanup, along with obtaining new information about conditions in the reactor 
building and in the auxiliary and fuel-handling building and about the effec­
tiveness of various decontamination activities. One conclusion of the PElS 
was that the most significant environmental impact associated with the cleanup 
would result from the radiation dose received by the entire work force from 
cleanup activities. That collective dose was estimated in the PElS to be in 
the range of 2000 to 8000 person-rem. Cleanup activities conducted through 
May 11, 1984, have resulted in approximately 2000 person-rem based on the 
results of self-reading dosimeters. Individual worker doses are based on the 
results of thermoluminescence dosimeters (TLDs), which are more accurate and 
somewhat lower. Although this occupational dose is still within the predicted 
range, there is substantial uncertainty about future occupational exposures, 
primarily because the most difficult work remains to be done and in certain 
areas dose rates have not declined as projected. Based on cleanup experience 
to date at TMI-2, it now appears that the entire cleanup could result in doses 
in excess of the 8000 person-rem previously estimated. Therefore, this 
supplement has been prepared to update the estimates of radiation dose and 
assess the associated environmental impacts. The doses for waste-related 
tasks that are used in this supplement have been taken directly from the PElS. 
These doses are expected to make only a very small contribution to the total 
dose from cleanup. 

This document, like the impact statement it supplements, is programmatic 
in nature. That is, the action being considered is the assessment of the 
cleanup, which is subject to NRC approval. In order to accurately predict the 
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impact of the occupational radiation dose from cleanup, the most probable 
sequences and methods for cleanup are evaluated. The most likely course of 
action, presented here as "the current cleanup plan," differs in sequence from 
the most likely course of action at the time the PElS was prepared. At that 
time, the licensee was planning to begin cleanup in the reactor building with 
an extensive decontamination of the building and equipment. Although progress 
has been made on building and equipment decontamination, a great deal of addi­
tional work still remains. Rather than complete building and equipment decon­
tamination before reactor disassembly and defueling as originally planned, the 
licensee has indicated his intention to remove the damaged reactor fuel as 
soon as possible. Therefore, defueling prior to complete building cleanup is 
the predominant feature of the current cleanup plan, which is presented and 
evaluated in Section 2. 2 of this document. 

In accordance with the National Environmental Policy Act, alternative 
courses of action are considered in this document. These alternatives were 
selected to be consistent with the conclusion of the PElS that the TMI site is 
not suitable as a permanent repository for the accident-generated radioactive 
waste. As discussed in Section 2. 1.1 of the PElS, a "no action" alternative, 
the option of not performing cleanup, would have the effect of converting the 
reactor to a permanent repository. Therefore, under all alternatives con­
sidered, wastes would be removed from the site. The alternatives were also 
selected to employ presently available technology, or, in one case, emerging 
robotic technology, to effect cleanup operations. Within these two limita­
tions, a wide range of cleanup alternatives is not available. As a result, 
the alternatives considered here differ from each other and from the current 
cleanup plan primarily in individual task sequence and methodology. 

The alternatives of permanent entombment or long-term storage following 
defueling, although rejected in the PElS, will be reevaluated by the NRC prior 
to a major expenditure of dose for reactor building cleanup (see also Sec­
tion 6.2.3). 

1.2 HISTORY OF OCCUPATIONAL RADIATION DOSES RESULTING FROM CLEANUP ACTIVITIES 

Cleanup of the TMI-2 reactor building could not begin until after the 
inventory of the noble gas, krypton-85, had been vented. Therefore, major 
work in the reactor building did not begin until the latter part of 1980. 
When the PElS was being prepared, the reactor building had been entered only 
five times since the accident (at a total dose of about 13 person-rem), and 
little specific information was available on the conditions in the building. 
Dose estimates included in the PElS were therefore based on limited data from 
the reactor building, some experience in the auxiliary and fuel-handling 
building, experience with previous reactor accidents, and certain necessary 
assumptions. In addition, the dose estimates were based on the licensee's 
cleanup schedule as of 1980, which was not constrained by funding. Since that 
time, major delays in cleanup have resulted from lack of funds and other 
causes. On the previous bases, cleanup was estimated to require between 2000 
and 8000 person-rem of occupational dose. Since the PElS was issued, the 
reactor building has been entered more than 366 times. Entries now typically 
take place several times each week and involve several workers performing a 
variety of tasks. These entries have provided a significant opportunity to 
gather information on the conditions in the building. 
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At the time the PElS was prepared, it was estimated that "once the sump 
water has been removed, hot spots shielded, and general area decontamination 
completed, general area radiation levels should be reduced to 5 mR/hr or less" 
on the 3 47-ft elevation (PElS Appendix I). This has not proved to be the 
case. The basement has been drained of highly radioactive water, and many hot 
spots in the building have been shielded. General-area decontamination was 
begun but was suspended when it was learned that little dose rate reduction 
was being achieved and that cleaned areas were becoming recontaminated. 
Workers on the 347-ft elevation currently average about 106 mrem/hr (Flanigan 
1983). Estimates of the effectiveness of water draining, decontamination, and 
shielding in other areas of the building were likewise overly optimistic. 
Other factors are contributing to the diminished effectiveness of cleanup 
activities. As of the May 11, 1984 cut-off date for this Supplement, workers 
were still required to wear respiratory protection, which increases fatigue 
and decreases productivity. 

The TMI experience has differed from past experience in the nuclear 
industry in that cleanup of the reactor building was not begun immediately. 
During the intervening time, the humidity in the reactor building was 100%, 
and it literally rained in containment. One result of the rain was that dose 
rates at initial entries were lower than expected because radionuclides had 
been rinsed downward. A second result was that radionuclides permeated into 
porous surfaces such as uncoated concrete, were incorporated into corrosion 
layers as iron surfaces rusted and were trapped in paint layers. The humidity 
in the reactor building is still high and contamination is still being spread 
through the air; thus, recleaning of cleaned areas is still required, with 
concomitant exposure of workers. 

Doses from both periodic maintenance work and repairs of breakdowns have 
also been and continue to be adversely affected by delay. Certain tasks, such 
as the testing and replacement of fire extinguishers, must be done periodic­
ally whether or not any cleanup is in progress. Also, the longer cleanup 
activities are prolonged, the greater is the probability of failure of systems 
needed for cleanup, such as lighting and other electrical systems. 

Experience with the cleanup thus far, coupled with the desirability of 
removing the damaged fuel as soon as possible, has led the licensee to re­
evaluate plans, strategies, and occupational doses. On March 30, 1983, the 
licensee transmitted to the NRC its first formal estimate of the dose needed 
to complete cleanup (Kanga 1983 ). This estimate, 16, 000 to 28,000 person-rem, 
was based on defueling as soon as possible and on the assumptions that little, 
if any, difficulty would be experienced in plenum removal and that little, if 
any, concrete removal would be required. 

Because the licensee's predicted doses were outside the range given in 
the PElS and the assumptions did not appear overly conservative, the staff 
undertook to independently reassess the cleanup dose. This supplement pre­
sents the results of that reassessment. 

The cleanup effort in the reactor building at TMI-2 has focused on the 
following activities to date: 
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• mapping of radiation levels, and air sampling 
• acquisition of data 
• decontamination of surfaces 
• placement of shielding 
• removal of sources of radiation exposure 
• processing of the sump water 
• refurbishment and testing of the polar crane 
• assessment of the extent of core damage 
• preparations for reactor vessel head removal. 

Table 1.1 lists the occupational radiation doses received by workers since the 
accident. The doses are shown by activity and year, through 1983. As of Hay 
1984, nearly 2000 person-rem had been received at THI-2 from the cleanup 
operation. Figure 1.1 shows the doses at THI-2 relative to doses at all 
commercial nuclear power reactors in the United States (Brooks 1983). 
(Throughout this document, doses are rounded to two significant digits, and 
current doses include those incurred up to May 11, 1984.) 

Although worker activities at TMI-2 have been quite different than those 
at operating power plants, the accumulative doses at THI-2 since the accident 
have been lower than the average doses experienced at operating reactors. In 
1981, the most recent year for which figures are available, the average col­
lective dose at U.S. pressurized-water reactors (PWRs) was 652 person-rem per 
reactor (Brooks 1982). The collective annual doses at TMI-2 since the acci­
dent were 490 person-rem in 1979 (some of this dose was incurred prior to the 
accident), 310 person-rem in 1980, 160 person-rem in 1981, 400 person-rem in 
1982, 450 person-rem in 1983, and 180 person-rem in 1984 (to Hay 11). The 
average dose per worker was also lower. Workers who received measurable radi­
ation exposure in U.S. PWRs received an average of 0.61 rem in 1981. At TMI 
Units 1 and 2, a comparable group of workers averaged 0.23 rem/person in 1979, 
0.11 rem/person in 1980, 0.16 rem/person in 1981, 0.45 rem/person in 1982, and 
0.89 rem/person in 1983. This data was readily available only for Units 1 
and 2 together. (In each of these years except 1979, more dose was accumu­
lated at Unit 1 than at Unit 2.) 

Work on large-scale operations in the reactor building that are both 
labor-intensive and occupational-exposure-intensive is now beginning or is 
planned for the near future. The primary operations include: 

• placement of radiation shields 
• removal of the pressure vessel head 
• removal of the plenum 
• removal of fuel and fuel debris 
• hands-on decontamination. 

Because of the increasing amount of work being done in the reactor build­
ing, a major effort to reduce dose rates was initiated by the NRC and the 
licensee in late 1982. The objective was to identify and eliminate or shield 
as many sources of radiation exposure as possible. The dose reduction program 
initially focused on both the 305-ft and 347-ft elevations of the reactor 
building and is currently concentrated on the 347-ft elevation because this is 
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TABLE 1.1. Occupational Radiation Doses at TMI-2 from 
March 28, 1979, to May 11, 1984 

Decontamination/Dose 
Reduction (b) 

Reactor Building 
Auxiliary Fuel­

Handling Building 
Systems 

Reactor Disassembly & 
De fueling (b) 

Radioactive Waste Management 
(Onsite Activities) 

Solid Waste 
Liquid Waste 

Routine Operations & 
Surveillance 

Plant Operations 
Plant Maintenance 
Support Systems 

Other 

TOTALS 

CUMULATIVE TOTALS 

1979 

0.0 
97 

0. 5 

0 

14 
30 

73 
82 
95 

95 

490 

490 

1980 

12 
88 

1. 8 

0 

23 
11 

81 
31 
33 

32 

310 

800 

(a) 
Dose (person-rem) 

1981 

54 
2.6 

3. 1 

4. 3 

8. 9 
18 

32 
31 

9.5 

0. 1 

160 

960 

1982 

180 
14 

4.9 

120 

7.6 
12 

36 
20 

4. 1 

0.9 

400 

1400 

1983 

140 
27 

2. 2 

130 

15 
16 

78 
38 

4.4 

0.0 

450 

1800 

(a) From self-reading personnel dosimeters; all doses are rounded to 2 
significant figures. 

1984 

6. 1 
26 

1.9 

100 

1.4 
3.8 

28 
8. 4 
2.8 

0.0 

180 

2000 

(b) Several activities, such as polar crane cleanup and refurbishment, 
support both building cleanup and reactor disassembly and defueling. 

where most of the defueling work will take place in the near future. This 
effort has shown some significant results, as can be seen in Figure 1. 2 and as 
discussed further in Section 2.1. 

1.3 REGULATORY AND ADMINISTRATIVE CONTROLS FOR LIMITING OCCUPATIONAL DOSE 

Before any cleanup activity at TMI-2 is initiated, the NRC staff performs 
an extensive review of the licensee 1 s technical evaluation report, written 
procedures, safety analyses, and other documentation governing the work to be 
performed. Permission for an activity to begin is granted only when the NRC 
staff has determined that the following conditions are met: 
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• safety standards are maintained 

• the activity is consistent with the Tlll-2 operating license and technical 
specifications 

• the activity does not violate NRC radiation protection regulations, 
including the requirement to maintain radiation doses as low as is 
reasonably achievable (ALARA) 

• the activity and associated impacts fall within the scope of the PElS. 

Regulations governing occupational exposure to radiation for all NRC 
licensees, including the TMI-2 licensee, are given in Title 10, Part 20, of 
the U.S. Code of Federal Regulations (10 CFR 20). Two types of requirements 
to protect workers against radiation are set forth in 10 CFR 20. The first 
requirement (10 CFR 20.101) sets numerical limits on the amount of radiation a 
worker may be exposed to in any calendar quarter. The limit for whole-body 
external radiation is 1.25 rem (special limits apply to extremities--see 
10 CFR 20.101) in any one quarter unless certain requirements regarding 
individual lifetime dose limits and dose records are met, in which case the 
limit is 3 rem per calendar quarter. Exposure records are kept on all workers 
(licensee employees and subcontractors) and are reported to the workers at 
least annually. The NRC regularly audits the licensee's dose assessment and 
reporting activities. 
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The second requirement deals with the fundamental approach to radiation 
protection. The principle of maintaining radiation exposures ALARA has long 
been a basic goal of radiation protection programs, and 10 CFR 20. 1(c) states 
that NRC licensees should follow this principle. The basic ALARA objective is 
to ensure that radiation exposures are kept to the lowest levels that are 
commensurate with sound economic and operating practices. The Nuclear Regula­
tory Commission's Regulatory Guide 8.8, "Information Relevant to Ensuring That 
Occupational Radiation Exposures at Nuclear Power Stations Will Be As Low As 
Is Reasonably Achievable, " (NRC 1978) expands on the elements of an effective 
ALARA program. These elements are reflected in the THI-2 program, and in­
clude: 1) upper-level management responsibility and authority for the ALARA 
program; 2) appropriate training and instruction for those at all organiza­
tional levels who are involved in radiation work; 3) review of the design of 
new and modified equipment to ensure that the selection of equipment will 
minimize occupational radiation exposure; 4) control of access to radiation 
areas; 5) appropriate use of shielding; 6) extensive review of procedures, job 
preparation, and planning to minimize the dose required to perform specific 
tasks; and 7) adequate protective equipment and personnel-monitoring 
instrumentation. 

To promote ALARA and comply with the dose limits, the licensee has estab­
lished administrative radiation dose limits for workers. These administrative 
limits require management approval for all doses in excess of 1 rem/quarter. 
(Successively higher doses, up to the regulatory limits, require authorization 
from successively higher levels of management (GPU Nuclear 1983). These 
administrative limits are set below the regulatory limits to ensure that no 
worker will be exposed to radiation in excess of the regulations. Since the 
accident, the maximum annual radiation doses received by workers at TMI 
Units 1 and 2 (not necessarily the same person each year) have been 4.5 rem in 
1979; 2.1 rem in 1980; 2.1 rem in 1981; 4.2 rem in 1982; and 2.7 in 1983. 
(See Figure 1.3 for the number of workers versus the yearly occupational dose 
at TIH from the time of the accident through 1983.) In addition, all 
operations planned at TMI-2 undergo review by the licensee's health physics 
and radiological engineering staff to ensure that each task is conducted in 
accordance with the ALARA principle. An important part of the NRC's review 
and approval of cleanup activities is to independently determine that the 
proposed work will be carried out following good ALARA practices. 

The sections that follow deal with the work to be performed and alterna­
tive approaches to it (Section 2); the most important impact of cleanup, 
occupational radiation dose (Section 3); the conclusions reached in preparing 
this supplement (Section 4); and comments received on the draft supplement and 
responses to those comments are included in Section 6. 
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2.0 CURRENT AND ALTERNATIVE PLANS FOR CLEANUP OF REACTOR 
AND AUXILIARY BUILDINGS 

Chapters 5 and 6 of the PElS address in some detail the tasks to be 
accomplished for cleanup of the reactor building and the auxiliary and 
fuel-handling building, disassembly and defueling of the reactor, and decon­
tamination of the primary system. These tasks are briefly presented in Sec­
tion 2.1 to provide an appropriate background for the descriptions of the plan 
and alternatives that follow. Section 2.1 also reflects current knowledge of 
the tasks to be performed and the methods available to carry them out. Sec­
tion 2.2 presents the licensee's current plan for cleanup, which was evaluated 
in preparing this supplement. Three alternatives, developed by the NRC staff, 
are also presented. Alternative 1, discussed in Section 2.3, is an approach 
similar to that evaluated in the original PElS, that is, cleaning the buildlng 
to reduce the dose rate to 10 mrem/hr or less prior to defueling. Alterna­
tive 2, discussed in Section 2.4, is the removal of fuel fines and particles 
through the reactor pressure vessel head before head removal. Alternative 3, 
discussed in Section 2.5, involves putting the reactor into a monitored 
interim-care mode after defueling until the high-dose work of building cleanup 
can be performed robotically. The plan and alternatives are compared and 
evaluated in Section 2.6. 

2.1 BACKGROUND INFORMATION ON CLEANUP WORK 

Cleanup work to be performed in the reactor building can be subdivided 
into three principal endeavors: 1) cleanup of the reactor building and equip­
ment; 2) disassembly and defueling of the reactor; and 3) decontamination of 
the primary system. The first two of these may be performed in any sequence 
or simultaneously. The third must follow defueling. It is the variation in 
sequence that is the primary difference between the current plan and the first 
alternative. The second and third alternatives utilize slightly different 
methods of performing the work. Cleanup of the auxiliary and fuel-handling 
building is already underway and, under the current plan and Alternatives 1 
and 2, would be completed as resources are available. Under Alternative 3, 
those portions of the auxiliary and fuel-handling building cleanup that 
require the greatest dose might be postponed until additional technology is 
developed. 

The physical and radiological conditions that affect these endeavors are 
discussed briefly below, followed by a description of the tasks involved in 
each phase of cleanup. 

2.1.1 Cleanup of the Reactor Building and Equipment 

The reactor building is a cylindrical reinforced-concrete structure with 
a dome top, as illustrated in Figure 2 .1. Levels within the building are 
referred to by elevation above sea level. The building is entered at the 
305-ft elevation. When the building was first entered after the accident, 
radiation doses at this elevation averaged 430 mrem/man-hr. The placement of 
shielding, the removal of debris, and decontamination of the building have 
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reduced doses at thi s  level to an average of approximately 1 4 0  mrem/rnan-hr in 
mid- 1 983 . The dose rate for normal op erat ion , and the target for the tota l 
cleanup effort , is on the order of 1 0  mrem/hr (Kanga 1 98 3 ) . Because radiation 
sources are distributed throughout the building and are diff icult to remove , 
reducing the dose rate below the current level is expected to require greater 
effort than that required so far .  A plan view of the 305-ft elevat ion i s  
shown in Figure 2.2. 

Above the 305-ft elevation is the 347-ft e levation (the operat ing f loor ) , 
which is currently reached by an open stairway . (An elevator and an enclosed  
stairwe ll are also  p resent ; however , radiat ion dose ra tes result ing from the 
accident have prevented refurb ishment of the elevator and minimized use o f  the 
s tairwell . )  The 347-ft elevation is used to gain acce s s  to the reactor ves s e l  
head and service s t ructure , the fuel transfer cana l ,  and other areas important 
for reactor disassemb ly and defueling . Do ses at the 347-ft elevation averaged 
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240 mrem/man-hr f o llowing the accident . Shielding , debris removal ,  and decon­
tamination have reduced the average doses to approximately 1 1 0  mrem/man-hr in 
the summer of 1 983 . The target dose rate for cleanup o f  the 347-ft e levat ion 
is in the 10-mrem/hr range . A plan view of this elevation is s hown in 
Figure 2 . 3 .  

The polar c rane , located at the 426-ft elevat ion , i s  reached by ladder or 
hoist from the 347-f t  elevat ion . (The elevation of the crane's cab is 4 1 8  f t ,  
6 in . )  The polar crane , shown in Figure 2 . 1 ,  i s  necessary for numerous 
activ ities in support of disass emb ly and defuel ing , and will also facilitate 
the transportat ion of  decontaminat ion equipment ,  directional radiation 
measuring device s ,  and shielding materials within the building . Worke r do ses 
at initial acce s s  to the polar crane averaged 120  mrem/hr , but through con­
s iderable work to de con taminate and p repare the crane for use , the doses have 
been reduced to about 80 mrem /man-hr . Doses on the reactor ves sel service 
structure curren tly average 56 mrem/man-hr . 

Below the 3 05-f t entry level elevation i s  the 282-ft elevation ,  or 
basement , shown in Figures 2 .  4 and 2 .  5 .  The 282-ft elevat ion contains large 
numbers of reac tor con tro l cables , va rious pumps and p ip ing systems , the 
reactor coo lant drain tank ( in a shielded cubicle) , and other equipment . Thi s 
area contained acc ident-gene rated water to a depth of about 8 feet when the 
building was init ially entered after the accident . S ince tha t t ime ,  the water 
has been drained , proce s sed , and recyc led for use in decontaminat ion . Water 
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from decon taminat ion efforts on the upper levels has f l owed into the basement, 
dissolving additional contamination in the basement and then removing it a s  
the water was pumped out . However , the numerous s t ructures and pieces o f  
equipment a t  this leve l ( see Figure 2 . 4) make cl eanup part icularly difficul t , 
and the area remains highly contaminated , with dose rates in the range o f  1 to  
1 000 rem/hr , dep ending on locat ion and dis tance f rom the f l oo r .  Although 
a sample was collected from the s tairway , no other entries have been made . 
The basement is expected to be one of the most difficult areas in the building 
to clean . 

The highe st measured radiation levels at the 282-ft elevation are in the 
vicinity of the elevator shaft and enclosed stairwell . These structures , 
which are made of hollow concret e blocks , became saturated with the accident 
water and ab sorbed radionuclides from it . The bot tom o f  the elevator shaft i s  
an enc losed area that until recently contained highly radioact ive wate r .  
Radiation from the contaminant s in the elevator and enclosed-s tairwell area o f  
the 282-ft elevation have prevented use o f  the stairwell and elevator at upper 
levels as well . 
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Because the accident-genera ted wa ter remained in the reactor build ing for 
several years , radionuclides concent rated on vertical surfaces at the water 
surface level . This phenomenon , commonly referred to as " the bathtub r ing , "  
continues to af fect dose rates on the 282-ft elevation , and possib ly in othe r 
locations as we ll . Effort s to remove the ring by spraying from above have not 
been successful in reducing general-area dose rates . Although some chemicals 
may have a positive effect , it is expected that decontaminat ion of concrete 
areas will require removal of  the surface coat ing and some of  the concre te . 
There is a thin layer o f  s ludge on the f loor o f  the 282-ft e levation , 
which may contribute to dose rates , and the reactor building sump i s  also 
expected to be highly contaminate d .  The sump is inacces s ib le for dose rate 
measurement but has recently been sampled.  

The cleanup of  the reactor building will entail : the removal of  misce l­
laneous equipment and debris that were in the building at the t ime o f  the 
accident ( ladders , scaffo lding , tools , etc . ) ; the decontaminat ion or removal 
of reactor-as sociated equipment ( air coolers , cable trays , reac tor p 1p1.ng , 
etc . ) ;  the decontaminat ion of  building surfaces (both metal and concrete) ; and 
various support activities to ensure the safety o f  workers performing thes e 
tasks and to measure the effectiveness  o f  the cleanup activi t ie s .  C leanup 
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activities in the reactor bu ilding have been underway for several years and 
are cont inuing . Cons iderable debris and equipment have been removed from the 
305 -ft and 347-ft elevations , and decontamination of the building and remain­
ing equipment ha s been at tempted on these e levations . Some remo te f lushing of  
the 282-ft e levat ion has been performed .  Although decontaminat ion us ing high­
and low-pres sure sp rays of  borated water has reduced the leve l o f  smearable 
contamina tion on equipment and building surface s ,  the se techniques have been 
of limited success in reducing general-area dose rates . Effect ive , al though 
tempo rary , dose ra te reduction has been achieved by the shielding of certain 
source s of  high-leve l radiation , including the elevator shaft and stairwell on 
the 305-ft elevation and certain floor drains . ( Shie lding is cons idered only 
a tempora ry measure because final bui lding cleanup will require the elimina­
tion of these source s . )  

Mo st tasks invo lved in the reactor building decontaminat ion , reactor dis­
assemb ly and de fuel ing , and pr imary-system decontaminat ion can be performed 
without access to the 282-ft elevation ; therefore , cleanup of this area will 
be left unt il the later stages of the cleanup operat ion in all options . How­
ever , the wa ter being used for building decontamination is apparently cont inu­
ing to leach radionuclide s from source s on this elevation ; hence , it is 
undergoing s ome cont inual decontamination . To the extent p o ssib le , pre­
liminary decontaminat ion of the 282-ft elevat ion will be performed remotely or 
semi-remo tely from the 305-ft elevat ion . Ta sks will include remote radiat ion 
surveys and vide o examinat ion , water and/or chemical spraying from above 
through pene trat ions , and possibly the use of robots for cleaning and removing 
equipment . When do se rates permit , hands-on decontamination technique s such 
as those used in the remainder of the building will be employed . The ultimate 
cleanup obj ective for the 282-ft elevat ion is also in the range of 1 0  mrem/hr . 

Since the accident , the level of  airborne radioactive material has neces­
sitated the wearing of respirators f or all activities in the building . (Air­
borne-rad ionuclide concentrations during work in the building vary with the 
leve l of activity . They have averaged from 2 to 23 times the allowable 
concentrat ion for a 40-hr /wk exposure withou t respiratory protect ion ( Flanigan 
1 983 and 1 984) . )  The se resp irators , while protecting the workers , tend to 
reduce p roductivity and hamper mob ility . In addit ion , in some areas the 
airborne radioactive material has redepos ited on cleaned surfaces , making 
decontamina tion only temporarily e f fective . Much general building decon­
taminat ion has therefore been suspended temporarily . The prob lems of  airb orne 
contaminat ion and redeposition appear to be , at least partially , the result of 
radioactive material associated with boric acid crystals in the air (Alvarez 
1 983) . Boric acid comes from the primary coo lant and , mo st important ly , from 
the de contaminat ion solut ions used in the building s ince the accident . (The 
solut ions have been made from recycled accident-generated water that has been 
processed by a selective ion-exchange treatment that removes rad ionuclides but 
not boric acid . )  The removal of boric acid from decontaminat ion water is 
currently being inves t igated by the licensee . 

The princ ipal radionuclides that were identified in the PElS (pp . 5-2 6 , 
27) and reconfirme d by sub sequent measurements are cesium-1 3 7 ,  ces ium- 1 3 4 , and 
strontium-90 . Cesium- 1 3 7  has a 30-year half-life and is expected to be a 
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maj or source o f  whole-body dose throughout c leanup . Ces ium- 1 34 has a 2 . 0-year 
half-life and has therefore diminished to about 25% of the ac cident inventory 
in the first 4 years following the acc ident . I t s  contribution to who le-body 
dose rates will continue to decrease . S trontium-90 has a 28-year half-l ife . 
Therefore , it has decayed very little since the acc ident . I t  i s ,  however ,  a 
beta-emit ting rad ionuc lide , whi ch means that protective clothing offers sub­
s tantial worker protection . This mix of radionuclides is markedly different 
from that of other reactors , where these radionuclides are contained within 
the core . In those cases , cobalt-58 ( 7 1 -day ha lf-life) and cobalt-60 
(5 . 3-year half -life) are the principal sources of  worker dose , and the dose 
rat e to which workers are exposed can be halved by wait ing 5 . 3  years . At TMI , 
the same halving of  dose rate requires 30 years . 

2 . 1 . 2 Disas semb ly and Defueling of the Reactor 

A cutaway view of a typ ical pres sure ve ssel for a PWR is shown in F ig­
ure 6 . 1  of the PEl S .  This drawing has been modi fied , as shown in Figure 2 .  6 
of this report , to  show the results of work in progre s s  and what has been 
learned about the TMI-2 vessel and its cont ent s  by video camera examina tion 
and other exp lora tory te chniques . Proceeding from top to  bo ttom of  the 
reactor pres sure vessel , the conditions are as follows . Three of  the lead 
screws that were previously at tached to control rod drives have been uncoup led 
and removed to al low examina tion of the core and internals . A complete 
control rod drive assemb ly has been removed for further examinat ion o f  the 
reactor vessel and internals and for characterization of the radio logical 
c ondit ions under the head . All of  the remaining lead s crews have been 
uncoupled . The upper p lenum as sembly ,  the device that posit ions the control 
rods in the core , appears to be relatively undamaged . C learance between the 
pressure vessel and p lenum is only 50 mils (SO  thousand ths of an inch) , so the 
ease of p lenum remova l is stil l  open to question as the p lenum may be warped . 
There are port ions of damaged fuel as semblies adhe ring to the underside of  the 
plenum . Beneath the plenum is a 5-foot-deep void where fue l and control rods 
used to b e .  At the bottom of the void is a bed of  loose rubb le to a depth of 
at least 30  inches .  The Debris Defueling Working Group ( Runion 1 983)  has 
estimated , but not verif ied , that ther e are approximately 45 , 000 kg 
( 1 00 , 000 p ounds) of rubble and f ines in the TMI-2 reactor core tha t are 
25 , 000 �m ( 1  inch) or less in size . These estimates ind icate that 5300 kg are 
800 �m or less and 1 25 kg are 4 �m or less . The cond itions be low the rubb le 
are not known . Material may be loose or may have been fused by me lted nonfuel 
material . The lower support structures may be intact or warped .  Fue l may 
have been depos ited in the lower areas of the reactor ve ssel  be low the lowe r 
support structure . 

The tasks for reactor disassemb ly and defueling include : 

• visual and rad iolog ical charac terization o f  the core and the reac tor 
pres sure vessel head 

• preparation for head lif t 

• lifting and storage of the head and installation of  the reac tor internals 
indexing fixture 
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• ins tallation of  water cleanup systems for the reac tor vessel and fuel 
transfer canal 

• refurb ishment and modif ication of the fuel-handl ing system 

• removal of the plenum 

• removal of the fuel 

• removal of the core support structure and lower internals . 

Init ial visual and rad iological characterizations of the reactor ves s e l  
and core have b een accomplished . Addit ional underhead charac terizat ion , 
including dose rate measurements , visual inspection (using clo sed-c ircu i t  
t elevision) , core topography , and water and debris samp ling , i s  in progress . 

Preparations for head lift are in progress . The uncoupling of the> 
remaining 63 lead screws has been comp leted . Handling of  the lead sc rews is 
important because experience with those removed so far indicate� that they may 
be a s ignifican t  source of radiation exposure to the workers . A test  t o  
measure the radiation contribution from parked lead screws has shown that the 
radiat ion from the lead screws wil l be reduced by the p lanned shielding during 
and after head lift . Other preparations neces sary for head lift  includ e  
disconnecting and removing cooling and electrical line s and overhead platforms 
( in progress ) ,  detensioning ( complete) and removing head s tuds and nut s , 
refurb ishing and instal ling the seal p late ( in progress) , and at taching the 
hoisting equipment . The head will be lif ted and s tored away from the work 
area . The head is highly contaminated , and p lans have b een made to shield it 
during s torage . Once the head is removed , the condition of  the plenum will b e  
further assessed . Water shielding over the p lenum will b e  provided b y  p lacing 
the internals indexing fixture over it . 

One or more water cleanup sys tems will be ins talled to t reat the reac t o r  
vessel and fuel canal water during de fue ling . The se will be located i n  t h e  
fuel transfer canal t o  use canal water a s  shielding . Because of  part iculate 
and dissolved radionuclides in the primary coolant , c leanup of any water in 
contact with the reactor core will be important for dose reduc tion and the 
control of  airborne contamination . Plans call for refurb ishing and mod i fy ing 
the fuel-handling system to accept fuel canisters . The plenum will be removed 
intact or , if necessary , in pieces and stored underwater to provide radiat ion 
shielding . 

Loose , particulate fuel debris will be removed ,  followed by larger fuel  
p ieces . Fuel is  normally handled underwater for  radiat ion shielding . Whe n  
the fuel is removed , it will probably be p laced i n  canisters i n  the wat e r­
filled fuel transfer canal . These canisters will be t ipped hor izontally by 
the modified fuel transfer equipment and passed through the fuel t rans fer t ub e  
into a fuel s torage p o o l  i n  the auxiliary and fuel-handling building . O n c e  
mos t  of  the fuel has been removed , the core support structure and l ower 
reactor internals will be removed ( intact if possib le , o therwise in p ieces ) 
and any remaining fuel particles will be removed . 
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It i s  not certain what ef fort , if any , ·�;.-ill be made to mechanically 
remove fue l particles from the reactor pip ing sys tem .  Any particles that have 
been swept into the out let noz z les of  the reactor vess el may be access ible 
to defueling equipment through the reactor no zzles once the reactor internals 
are removed . 

Once all the fuel accessible through the reac tor vessel has been removed , 
defueling wil l  be complete and the trans fer canal will be drained and 
decontaminated . Then p rimary-system decontaminat ion can begin . 

2 . 1 . 3 Decontaminat ion o f  the Primary Sys tem 

D irect ional radiat ion surveys indicate that reactor fuel and /or fission 
products are dispersed throughout the primary piping system as finely divided 
part icles and/or as p lat ing on surfaces . This material must be removed as 
part of the cleanup . Section 6. 5 of the PElS contains a discussion o f  
primary-system decontaminat ion . Since the completion o f  the PElS , the 
Electric Power Research Ins t itute (EPRI) has funded research into the probab le 
dist ribution of  rad ionuclides in the primary sys tem ( Cunane and Ni colosi 1 983 
and Danie l et al.  1983) and into physical and chemical methods availab le for 
decontamination (Card 1 983 , Sejvar and Dawson 1 983 , Gardner et al . 1 983 , and 
Munson et al . 1 983 ) . Although information about the distribut ion and removal 
o f  contamination has thus been gained , there is litt le addit ional definit ive 
information on which to base a task descript ion for primary-sys tem 
decontaminat ion . 

Decontamination solut ions may transport radioncul ides f rom highly con­
taminated areas to less-contaminated ones . In some cases , p lateout may occur 
in the decontaminated areas , resulting in increased dose rate s .  For this 
reason , the mo s t  highly contaminated portions of the system ,  such as the 
reactor vessel and piping to the pres surizer , may require mechanical decon­
tamination by grit b las ting or other methods before , or in place of , full­
system chemical decontaminat ion . 

Whether chemical or mechanical methods are used and whether the system is 
decontaminated all at once or sect ion by section , primary-system decontamina­
tion will entail most or all o f  the f ollowing in-containment activities : 
opening the reactor coolant system ,  making connect ions to the reactor pip ing , 
and introducing and removing decontaminat ion agents or equipment . 

2 . 1 . 4 C leanup of  the Auxiliary and Fuel-Handling Building 

The auxiliary and fuel-handling building has two parts that are separated 
by a common wall . One part contains tanks , pumps , pip ing , and other equipment 
for the processing and storage of water for the reacto r and primary coo l ing 
system and for the treatment of radioactive was tes . The other part contains 
fuel-handling and s torage equipment and facilities . The general layout of the 
auxiliary and fuel-handling building is shown in Figures 2 . 7  and 2 . 8 .  
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The interio r  o f  the auxil iary and fuel-hand l ing building was s everely 
contaminated by radioact ive material as a consequence of the accident . Pip ing 
sys tems that interface with the reactor coo lant s y stem were also highly 
contaminated . There are 26 such systems in the auxi l iary and fuel-handling 
building . Some f lushing has been done , but maj or decontaminat ion effort s  are 
still required . Cleanup of the building entails the f o llowing act ivity : the 
removal o f  miscellaneous equipment and debris that were in the facil ity at the 
time of the acc ident ( ladders , tools , portab le equipment , etc . ) ; the decon­
taminat ion or removal of installed equipment (pip ing systems , air cond it ioning 
and exhaust equipment , cable trays , electrical and light ing equipment , etc . ) ; 
the decontaminat ion of interior building surfaces (both metal and con crete) ; 
and the removal o f  contaminated sludge and res ins . In add it ion , various 
suppo rt activit ies must be performed to ensure worker safety and to measure 
the effectiveness  of the cleanup . 

C leanup act ivities in the auxil iary and fuel-handling building s tarted 
shortly after the accident and are current ly underway . Cons iderab le deb ris 
and equipment have b een removed , and decontaminat ion of the building and 
remaining equipment has begun . Because mo st o f  the interior surfaces (walls , 
f loors , etc . )  are composed o f  uncoated concrete , rad ioact ive materials have 
penetrated or leached into the surfaces to varying depths . The use of high­
and low-pressure water sprays , wet vacuuming , concrete spalling , and manual 
wiping has reduced both the leve l o f  smearab le contamination on building 
sur faces and the dose rates in halls and normally o ccupied areas . Some 
temporary dose rate reduction has also been achieved by shield ing sources o f  
high radiat ion ( e . g . , f loor drains , the eleva tor shaf t , and various valves , 
piping , and p ipe dead legs) . Internal decontamination o f  tanks and p iping 
remains to be done , including the purif icat ion deminera lizers , where contami­
nated resin has remained since the accident . C leanup of several of the 
higher-dose-rate cub icles also rema ins . 

Support activit ies in the auxiliary and fuel-handling building inc lude : 
perform radiat ion surveys to measure the progress o f  the c leanup effort ; 
ident ify the ne ed for shielding and /or further decontamination ; and provide 
lighting and utilities . Support activities are also required f or the repair 
and maintenance of equipment used in the cleanup of the facility an d f or the 
repair of piping leaks to eliminate sources of add itional contamination . 

2 . 2  CURRENT CLEANUP PLAN : DOSE REDUCTION FOLLOWED BY DEFUEL ING AND 
DECONTAMINATION 

The licensee ' s  program for c leanup of the TMI-2 reac tor building , as pre­
sented in Figure 1 .  4 o f  the PElS , a ssumed extensive decontamina tion of the 
reactor building to signif icantly reduce the radiation leve ls prior to  reac tor 
disassemb ly and de fue ling . This sequence has b een revised for several rea­
sons . Firs t , the reactor building decontamination to date has been less  
effective in reducing dose rates than was ori gina lly anticipated . Second , the 
pre sence of the damaged fuel in the reactor core cons t itutes some risk , pri­
marily to workers in the reactor building ( the risk results from unc ertain t ies 
in the core conf igurat ion and the remote possibil ity o f  a boron d i lut ion 
inc ident po tentially leading to recrit icali ty of the core) . Third , the 
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informat ion that wi l l  be obtained from laboratory examinat ion of  the damaged 
core will be of value for the design of planned fac ilities and may also be of 
bene fit to the con tinued safe operat ion of other nuclear power facilities . 
Therefore , to avo id further delaying the removal of  the core , the licensee has 
adopted a revised approach to cleanup . 

2 . 2 . 1  Tasks and Sequenc ing of  the Current Cleanup Plan 

The revised c leanup program entails the same milestones as the initial 
schedule , but the sequence of  tasks has been altered as follows : 

• dose reduction--presently underway and to cont inue during reac tor 
disassembly 

• reactor disassembly and defue ling--to begin in the nea r future 

• primary-sys tem decontamination--to follow defue ling 

• reactor building and equipment cleanup--to proceed as re sources allow , 
with completion following that of other activitie s  

• cl eanup of the auxi liary and fuel-handling building--presently underway 
and to cont inue , concurrently with reactor building work , unt il complete . 

2 . 2 . 1 . 1  Dose Reduction 

The purpose of the dose reduct ion program is to reduce the radiat ion dose 
rates in occupied port ions of the reac tor building before and during reactor 
disassemb ly and defue ling . These activities , which inc lude the instal lat ion 
of temporary shielding and the removal of certain equipment , are wel l  along 
and have helped reduce from 40 mrem to 14 mrem the average trans it dose for 
each worker entering the building on the 305-ft e levat ion and trave ling to the 
347-ft e levat ion and back . Future dose reduct ion p lans call for the cont inued 
use of shielding , additional source identif icat ion , and the removal , decon­
taminat ion , or shie lding of floor surface s , cab le t ray s , air coolers , and 
other sources of exposure . Dose reduct ion act ivities should also reduce air­
borne radioactive contamination and the recontamination of c leaned surfaces . 

2 . 2 . 1 . 2 Reactor D isassemb ly and De fue ling 

Early in Period 1 or 2 of the dose reduc tion program ,  the preparat ory 
activities tha t are an essential part of  reac tor disassemb ly and de fueling 
will begin . D isassemb ly and defueling work is expected to cont inue at least 
into Period 4 and pos sib ly into Period 5 .  

The operat ions leading to and including the removal of the damaged core 
from the reactor vessel are listed and discussed be low in approximate 
chrono logical order . Some will be done concurrently , and some resequenc ing 
may be necessary or advantageous as the cleanup e f fort progresses . Although 
p lanning is s till underway , the licensee ' s  current conceptual des igns are 
b riefly described below :  

2 . 15 



• removal of  the reactor pressure ve ssel head 

• installation of high-volume cleanup sys tems for the water in the reactor 
ve ssel and fue l transfer canal 

• refurb ishment of the fuel transfer canal in the reactor bui lding and of a 
fuel storage pool in the auxiliary and fuel-handling building 

• removal of the reac tor vessel upper internals (p lenum) 

• removal of the reactor fuel , followed by its placement in containers and 
trans fer to the fuel st orage pool 

• removal of  the reactor vessel lower internals ( core support assemb ly) , 
followed by removal of remaining debris from the reactor pre ssure ve ssel 
and draindown and decontaminat ion of  the fue l transfer canal . 

Removal of the Reactor Ve ssel Head . Preparat ions for the removal of  the 
reactor pres sure vessel (RPV) head are current ly under way . Preparatory 
activitie s  direc tly related to RPV head removal are expected to include : 
1)  cont rolling the level of the primary-system water ; 2) decontaminat ing and 
inspecting support equipment and systems needed for head removal (mostly 
complet ed) ; 3) characteriz ing radiological conditions under the RPV head to 
ensure that the contamination and dose rates result ing from the head lift can 
be safely handled (completed) ; 4) removing the missile shields shown in 
Figure 2 . 1  (comp leted) ; 5) detens ioning ( in progress) and removing the RPV 
head studs ; 6) refurbishing the reactor internals indexing f ixture ( in pro­
gre ss) and p lacing it on the vessel after the RPV head lift ; and 7) fabricat­
ing a cover p lat e for p lacement on top o f  the installed indexing f ixture ( in 
progres s) . Also , as part of  the underhead characterizat ion , one contro l rod 
drive mechanism has been removed . All lead screws have already been uncoup led 
and will be parked in the RPV head service structure and removed later , if  
required . 

When preparations are comp lete , the RPV head will be lifted with the 
polar crane to gain acce ss to the reac tor vessel internals and the fuel . I t  
will b e  p laced o n  the storage stand with shielding . If dose rates or con­
taminat ion warrants ,  the transfer canal can be f illed to f acilitate head lif t . 
The internals indexing f ixture and a cover will then b e  installed on top of 
the reactor vessel to facilitate water shielding o f  the p lenum and to provide 
a work p lat form for p lenum inspect ion activities . 

Installation of  High-Volume Water C leanup Systems . High-volume water 
treatment capabilities will be needed to c lean part iculate and dissolved 
radionuclides from water in the primary sys tem and the fuel transfer canal 
both before and during the reactor disassemb ly and defueling . Although the 
submerged demineralizer system ( SDS) current ly in opera tion at the s ite is 
processing primary coolant , it does not have suf ficient capacity to support 
defueling . Two separate systems are p lanned , each with a capacity of ab out 
400 gal /min for filtrat ion and 60 gal /min for ion exchange . Prel iminary 
designs indicate that one of these sys tems will treat only reactor ve s se l  
water , and the other will treat water i n  the fuel t ransfer canal (Devine 
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1 983) . The filter for the sys tem serv1c1ng the reac tor vessel will be de­
signed to fit in mo dif ied fuel canisters and will be located in the fuel 
transfer canal for shielding . The ion exchange columns are expected to be 
about 100-ft 3 cask liners of mixed-zeolite ion exchange media . The columns 
will be shielded underwater in the t rans fer canal poo l , o r  p laced in a 
shielded cask inside or out side of  containment . The f ilter for the sys tem 
servicing the fuel transfer canal will be like tho se used for the reac tor 
ves sel . This ent ire sy stem ,  which will use the exis ting SDS ( after modif ica­
t ion) for ces ium removal , will be submerged in spent-fuel pool "A" in the 
auxiliary and fuel-handling building . 

Refurb ishment of the Fuel Transfer Canal . The refurb ishment of the fuel 
transfer canal wil l  include the installat ion of  the water cleanup system dis­
cussed above , the refurbishment and modification of  the fuel transfer equip­
ment to handle fuel canisters , and the instal lat ion of  the seal plate to allow 
filling of the fuel trans fer canal . Fuel storage racks for fuel pool "A" in 
the auxiliary and fuel-handling building will also be modified . 

Plenum Removal . Af ter head lift and the installat ion o f  the indexing 
fixture , and concu rrently with refurb ishment of the fuel pool and preparat ion 
and f illing of the fuel transfer cana l ,  the cond ition of the p lenum will be 
evaluated . The cl earance between the plenum and reactor vessel wall was very 
small prior to the accident . It  i s  not known whether accident conditions dam­
aged the plenum in a way that would make convent ional p lenum removal 
impossible . 

Plenum removal will require the prior or concurrent removal of  the dam­
aged fuel assemblies adhering to the underside of the p lenum . They may be 
dislodged remo tely through openings in the plenum , or they may be removed with 
the plenum . 

In an undamaged reactor , the removal and storage of  the plenum is norm­
ally performed underwater in the fuel transfer canal so that the plenum does 
not contribute s ignificant ly to the occupat ional radiat ion dose . This is the 
current p lan for TMI-2 . However , if radiat ion levels permit , the plenum might 
be lifted before the modif icat ions of the transfer canal are complete . In 
this case , the plenum would be lifted into air and sub sequent ly stored under 
water in part of the transfer canal . 

Plenum removal is no t ordinar ily a high-dose j ob ;  however ,  it may b e  at 
TMI-2 , particularly if intact removal is not possible . S ect ioning the plenum 
would require that workers spend considerable t ime over the reactor vessel 
at taching lifting devices to the plenum , aligning cutt ing equipment , etc . 
Workers cutt ing the p lenum would receive radiat ion dose from sources in the 
reactor building and from the plenum and reactor coolant . However ,  the addi­
t ional dose cont ribut ion from the p lenum and reac tor coo lant could be fairly 
small , dep ending on the depth of  water cover and the effect iveness of  the 
water cleanup systems . 
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Fuel Removal . Once the plenum as semb ly has b een removed , defueling 
equipment will be installed in the canal area and the fuel will be removed .  
The fuel remova l  plans have no t yet been f inalized because inves t igat ions o f  
fue l cond itions are still i n  progress . 

The reac tor vessel defueling sequence will invo lve removing only that 
fue l material wi thin the reactor vesse l--not material that may be lodged in 
o ther locations within the reactor primary sy stem , such as in the coo lant 
piping . The removal o f  fue l and part iculate s from o ther port ions o f  the 
reac tor primary system are discussed in Sect ion 2 . 2 . 1 . 3 .  

The TMI-2 core contained 1 7 7  fue l assemb l ies . While their exac t condi­
t ion is uncertain , current informat ion indicate s that there are no intac t fue l 
assemb l ie s .  The fuel is as sumed to be in a comb inat ion o f  the following 
con figurations : 

• fused sect ions--port ions o f  fuel assemblies fused to  each other or to 
structural components in such a way that they will have to be 
mechanically separated 

• c ore debris--includes relatively large pieces that can be mechanically 
handled , and smaller pieces that will have to be hydraul ical ly vacuume d 
and f iltered.  

The initial step o f  defueling will be the removal o f  the core debris , to  
clear the working area in preparat ion f or the removal o f  large pieces o f  fuel 
assemblies . The small debris will be removed f irs t , followed by acce ssib le 
l oose debris that is larger than pellets but small enough to be placed in 
canisters . The se canisters will be temporarily s tored underwater in the 
transfer canal , then moved underwater through the transfer tub e  to  the 
underwater spent-fuel storage racks in the fuel-handling building . Thi s wil l  
provide spac e j n  the transfer cana l f o r  sub sequent defueling operat ions . 
Large fuel p ieces will then be removed using remo te manipulators and / or 
long-handled tools . Adj acent pieces may need to  be separated in order to b e  
removed . 

Removal o f  Lower Internals . The core support a ssembly i s  a large , 
basket-like component in the reactor vessel that supports the fuel elemen t s  
and dire cts the entering reactor coo lant towards the lower port ion o f  the 
reactor core . Along with the removal of fue l from the reactor vessel , fuel 
particles will be removed from the lower internals . Then the core support 
structure will be removed using the internals lifting f ixture and polar crane , 
if poss ib le . If conditions require , it will be cut up for removal .  As the 
core support assembly is removed , remaining fue l deb ris will also be removed 
and p laced in trans fer containers . 

Although the fuel and reactor core material is highly radioac t ive , the 
depth of water over the core should shield workers from all but dissolved o r  
very f inely divided debris that become s dispersed i n  the coolant . The reactor 
water cleanup system is expected to  remove this material and provide cleaned 
coo lant in the v icinity of defue l ing workers . Defueling will , however ,  
require that workers spend cons iderab le time in containment , during which they 
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will rece ive radiat ion do ses from nume rous sources . Because o f  the t ime 
defueling requires , it will be a relative ly large contributor to the radiat ion 
dose for cleanup . 

After the rea ctor has be en defueled , any remaining fuel cani sters and 
particulate filters from the wa ter treatment sy stem will be transferred 
through the fuel transfer canal to the fuel s t orage pool . Defueling equipment 
will be removed and the transfer canal will be drained and decontamina ted . 
This will comp lete reactor disassembly and defueling . 

2 . 2 . 1 . 3 Primary-Sys tem Decontaminat ion 

Decontaminat ion of the primary sys tem will involve mechanically and / or 
chemically decontamina ting the internal surface s ,  as discussed in S ec­
t ion 2 . 1 .  3 of this report and Section 6 of the PEI S . At the complet ion o f  
primary-sys tem decontaminat ion , the radionuclide concent rat ions i n  the primary 
piping sy stem should app roach those of operat ing reactors . 

2 . 2 . 1 . 4 Reac tor Building and Equipment C leanup 

The cleanup of the reac tor building and equipment will be an extension of 
the dose reduct ion effort , with the purpose of reducing radionuclide con­
centrations and radiat ion dose rates to  levels app roa ching those in operat ing 
plant s .  

Chemical and mechanical decontaminat ion techniques will b e  used on 
equipment and on building surfaces . The removal of i tems such as cable t ray s , 
insulation , and por tab le equipment will reduce doses and facilitate cleanup 
operat ions . Some concret e  removal is expected to be required , part icularly on 
the 282-ft eleva tion . The ho llow-concrete-b lock walls on this elevation will  
also  need t o  be removed . 

Reac tor building cleanup will involve a cont inual sequenc e of identify ing 
the mos t  significant contributor to radiat ion dose and airb orne contaminat ion , 
decontaminat ing or o therwise removing that source , then identifying and 
decontaminating or removing the nex t mo st important source , and so on un t i l  
dose rate obj ective s are met . This repeated process is necessary because o f  
the extreme difficulty (with available ins trumentat ion) o f  ident ifying minor 
contributors to radiat ion f ields in the presence of maj or cont ributors . 

Cleanup will be further complicated be cause , once a component is cleaned , 
it may be come recontaminated by part iculate radioa ct ive ma ter ial f rom the air 
or from equipment removal or decontamination ac tivit ies in adj acent areas . 
For this reason , it will be important to protect cleaned areas with p las t ic ,  
strippable coatings , or some other covering , and to det ermine a sequence f or 
cl eanup act ivi t ies that will minimize recontamina tion . 

Dose rates in the reac tor building ( f rom equipment and surfaces) will be 
a func tion o f  the e f fectiveness of the cleanup actions . I t  is expected tha t a 
relatively large number o f  person-hours will be required t o  complete the 
cleanup and that the dose rates will decrea se ever more s l owly as cleanup 
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progresses , because removing a s ingle large source has a much greater effect  
on dose rates (per worker hour expended) than removing numerous smaller 
sources . 

2.2.1. 5 Auxil iary and Fuel-Handl ing Building Cleanup 

The overall obj ective of the cleanup effort in the auxiliary and fuel­
handling building is to permit access to all port ions of  the build ing . Acce s s  
has been limited because of  surface and airborne contamination and rad iat ion 
exp osure from conf ined sources ( rad ionuclides inside pipe runs , resin columns , 
dead leg s ,  holding tanks , etc . ) . 

Mechanical and chemical decontamination techniques will be used inside 
tanks and piping and on equipment and build ing surfaces .  The removal o f  
contaminated items that are still in the build ing , such a s  portable equipment , 
insulation , s ludge , resins , and miscellaneous debris , will facilitate cleanup . 
S ome concrete spalling has been done and more will b e  required , particularly 
on the concrete surfaces that were below the accident wa ter level or wer e 
otherwise exposed to contamina ted l iquids . Hollow-concrete-b lock walls  may 
have to be removed . The building will require some add itional general 
c leanup , primarily o f  overhead areas and of cubicles and their content s .  
As in the reactor build ing , cleanup may be hampered by recontaminat ion , an d 
covering decontaminated areas with protective materials may be important . 

The cub icle areas wil l  be the most difficult to decontaminate because o f  
the concentration o f  equipment ( tanks , filters , piping , etc . ) , the crowded 
work space , the need for special shielding ( e . g . , lead b lankets) , and the high 
contamination and radiat ion levels . The makeup and pur if icat ion demineralizer 
cub icles may be the most severely contaminated because o f  radionuclides that 
were depos ited in the in-line f ilters and demineralizer resins during the 
accident . 

The decontaminat ion plan presented in the PElS postulat ed comp lete decon­
taminat ion of the auxiliary and fuel-handling building using conventional 
decontaminat ion methods , including water f lushing and hydrob las t ing (high­
pressure water f lushing) . Experience has indicated that these methods are no t 
effective in reducing dose rates and are not as rap id a s  originally 
antic ipated . 

2.2.2 Occupat ional Rad iat ion Dose Associated with the Current C leanup Plan 

In order to determine the occupat ional radiat ion dose associated with the 
current cleanup p lan , a team of nuclear-operations and decontamination 
specialists evaluated the work to b e  performed and the dose required for each 
task. Each task was evaluated as suming that the tasks would be performed in 
the sequence described and that occupational rad iation doses would be main­
tained ALARA by the prop er planning and execution of each task . A great deal 
of information and data requ ired for accurate estima tes wil l  b ecome ava ilab l e  
only during the progress of cleanup ( e . g . , conditions inside the reactor , 
characterizat ion of contamination) . Because of this , the radiation do s e  
estimate is presented a s  a range . The upper and lower ends o f  the estimated 
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range represent the co rre sponding extremes of  condit ions based on an 
evaluation of the information presently available .  

Tab le 2 . 1  l i s ts the estimated range of occupational radiat ion doses f o r  
cleanup performed according to the current plan . Doses for work performed t o  
date and doses for waste management tasks ( taken from the PElS ) are inclu de d . 
Ob servations regarding these estimated doses are presented in the following 
paragraphs . 

The occupational dose incurred 
task will effectively reduce the 
subs equent tasks . Eliminating this 
for later tasks . 

during performance of the dose redu c t ion 
rad iat ion doses to workers performing 

task would effectively increase the d o s e s  

The range o f  estimated do ses for completing reactor disassembly and 
defueling ( 2 600 to 15 , 000 person-rem) is wide because of  many uncertai n t ies 
invo lving the removal of the reactor int ernals and fuel and the effect ivene s s  
o f  the water cl eanup sys tems . The p lenum may b e  removed intact , o r  an 
extensive effort may be needed to section and remove i t .  The time required t o  
transfer the fue l t o  canisters i s  likewise uncertain. I f  the fuel i s  no t 
fused , a lower number of person-hours and a lower dose would b e  expe c t ed .  
However , if much of the fuel i s  fused , the dose would be much highe r .  The 
transfer canal wil l  contain myriad small particulate sources of radiation that 
wil l  be removed by the water cl eanup system dur ing defueling . I f  thes e 
sources are kept well underwater and t ransferred to fuel canisters by t he 
water cleanup sys tem ,  dose rates will be low .  However ,  if a signif ican t  
portion of these particulates forms a film on the surface of  the water i n  t he 
transfer canal , the average dos e rate for the workers could be much highe r . 

TABLE 2 . 1 .  Estimated Occupational Rad iation Dose 
for the Current Cleanup Plan 

Task 

Dose Reduct ion Program 

Reactor D isassemb ly and Defueling 

Primary-System Decontamination 

Reac tor Building and Equipment Cleanup 

Auxiliary and Fuel-Handling Building Cleanup 

Utility and System Maintenance 

Waste Management and Transportat ion
(a ) 

Dose To Date 

(a ) From the PElS . 

2 . 2 1 

Person-rem 

2 , 000-5 , 1 00 

2 , 600-1 5 , 000 

56-970  

5 , 900-2 1 , 000 

500- 1 , 400 

1 00-200 

9 7 -485 

2000 

1 3 , 000-46 , 000 



The p rocesses for primary-sys tem decontamination have not y e t  been 
identif ied by the licensee . The occupa tional dose required will be a funct ion 
of the numb er and type of dead legs ( s amp le l ines and o ther areas of 
restricted flow) that workers must f lush , the numb er of rep eat processes that 
must be p erformed , the occurrence of spills resulting f rom leaks in the 
sys tem ,  and the waste-handling method used . 

Cleanup of the reactor building and equipment wil l  result in an e s t imated 
5 , 9 00 to 2 1 , 000 person-rem of occupat ional radiation dose . As much as 80% of 
this dose i s  associated wi th cleanup of the 282-ft eleva tion . This e s tima te 
assumes that considerab le decontamination of this elevation is perf ormed f rom 
the 305-f t eleva tion through f loor penetrat ions prior to ent ry into the 282-ft 
elevat ion . As an alternative , immersion decontamination , accomp lished by 

f illing the ba sement wi th water or other decontaminat ion solutions and pro­
cessing the wat er on either a batch or a continuous basi s ,  is being con s idered 
but was no t evaluated due to l imi ted knowledge of its effectiveness . Ex ten­
s ive use of robotics on the 282-ft level would also reduce the dose to  
workers . The robotic op tion is exp lored further as Al t erna t ive 3 .  

Final cleanup of cubicals and sys tems in the auxi l iary and fuel-handling 
building , including the processing of decontamination was t e  from sy s t em and 
tank cleanup , is estimated to require b e tween 500 and 1 400 person-rem .  

The maintenance o f  util ities , communicat ion systems , and other e s sen tial 
services during the cleanup is expec ted to require an additional 1 00 to  
200 person-rem , depending on the frequency of b reakdowns and the dura tion of  
the cleanup effort . 

Approximately 2000 person-rem have already been incurred during c leanup 
operat ions through May 1 1 ,  1 98 4 . In the opinion of the staf f ,  if cleanup goes 
well , it  might be comp leted at the low estimate of 1 3 , 000 person-rem . How­
ever , even if additional prob lems cont inue to arise , cleanup should b e  com­
p leted a t  less than the high estimate of 4 6 , 000 person-rem .  

2 . 3  ALTERNATIVE 1 :  EXTENSIVE CLEANUP FOLLOWED BY DEFUELING 

As ment ioned earlier , the initia l  c leanup p lans discussed in t he PElS 
called for extensive decontamination o f  the reactor building and equipment 
prior to defueling . It was believed at  the time the PElS was prepar e d  that 
such decontaminat ion could be accompl ished largely by water f lushing and 
hydrob las t ing (high-pressure water f lushing) . Experience to date ha s indi­
ca ted that these activities are less effective at reduc ing dose rat es t han had 
been anticipated , probab ly because contaminat ion is embedded deeper in sur­
faces than was expec ted because of delay s  in beginning cleanup . 

This alternative to the current c leanup p lan calls for meet ing t he 
initial dose reduction goal of about 1 0  mrem/hr in oc cup ied areas through a 
combination of aggressive decontaminat ion , equipment removal , and shi elding . 
Once this goal is met ,  the rea ctor would b e  disassembl ed and defueled and the 
primary sys tem would be decontamina t ed . In this section , the proc edur e s  and 
work sequence for decontaminating the building and equipment , disa s s emb l ing 
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and de fueling the reactor , and decontaminating the primary system are out­
lined , and the impact of this alternative on occupa tional dose is discus sed . 

2 . 3 . 1  Tasks and S equencing of Alternat ive 1 

Under this alternat ive , decontaminat ion of the auxiliary and fuel­
handl ing building would be as described in the d iscuss ion of the current 
cleanup plan .  The sequenc e of decontaminat ion operat ions in the reactor 
building would consist of first removing debris and heavy depo s its , and then 
cleaning the exposed surfaces .  Cleanup effort s would begin at upper l evels 
and proceed downward to m1n1m1ze recontaminat ion . The maj ority of the 
building-cleaning e f fort would precede defue l ing ; howeve r ,  some f inal c leanup 
would be required following defueling and primary-system decontamination . 

2 . 3 . 1 . 1  Reac tor Building and Equipment Cleanup 

Cab le trays , overhead light ing , and electrical conduits are knpwn to be 
signif icant sources of occupa tional radiat ion exposure . Wat er flushing and 
hydrob las t in g  are not part icularly effective at decontaminat ing these sources . 
Unless some alternat ive method of  chemical decontamina t ion , such as f oam 
cleaning or f reon cleaning , proves effective , the equipment would have to be 
removed to eliminate these sources . Removal of the equipment would require 
the identifi cat ion and replacement of inst rument and control cables required 
for safety , and the installation of temporary l igh t ing and elec trical outlets 
needed to operate decontaminat ion and de fueling equipment . Chemical decon­
tamina t ion or removal of the reactor build ing ' s  air coolers would a l so be 
required . Floor drains would have to be chemically decontaminated , the 
surfaces of concrete f loors and walls would have to be removed by spa l l ing , 
and other aggressive decontamination act ions would be required . Some shield­
ing of primary p ip ing and other sources would also be required to reach the 
dose rate obj ective . 

Such an extensive cleanup program would require extensive p lanning , 
test ing , and source identification as we ll as a subs tantial number of worker s 
in containment . Large occupat ional doses would be incurred early in the 
cleanup effort . This approach would delay the s tart of fue l removal for at 
leas t 1 - 1 / 2  years and possibly considerab ly longer , depending on the 
difficulties encountered . 

2 . 3 . 1 . 2  Reactor Disassemb ly and De fueling and Primary-System 
Decontaminat ion 

Under Al ternat ive 1 ,  disassemb ly and defuel ing of the reac tor and d econ­
taminat ion of the primary sys tem would involve essentially the same tasks as  
described for the current plan . The difference would b e  that these ta sks 
would be p erformed in lower radiat ion f ie lds , with only a small dose c ontri­
but ion from radiation sources associated with the building and equipment o t he r  
than the reactor primary system. During building cleanup , the primary coo lant 
would be processed in small batche s through the SDS sy stem , as is now b e ing 
done . This addit ional processing beyond what has already been done i s  
expected t o  have a negl igib le effect o n  the quant i ty of radioact ive ma t er ial 
handled during defueling , or on the do se rates from this material . The oret i­
cally , the longer radioac t ive mater ials are in contact with reac tor p ip ing , 
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the greater the extent of radionucl ide migrat ion into the oxide layer of  the 
piping and the more diff icult de contamination becomes . In view of the con­
siderable time b etween the acc ident and decontaminat ion of the primary sys tem 
(under all opt ions) , the delay required under this alt ernat ive to allow for 
building cleanup would have little effect on the ease or effe ctivness of 
primary-sys t em decontaminat ion . Much o f  the do se received du ring p rimary­
system decontaminat ion is from mat erial in the primary system rather than 
sources in the building . Therefore , the dose for primary-system decontamina­
t ion in this alterna t ive is only slightly less than the dose for the same task 
in the curren t plan . 

Addit ional building decontamina t ion would be required during and follow­
ing both defueling and primary-sys tem de contaminat ion to maintain the dose 
rates achieved during the init ial build ing and equipment cleanup phas e . Th i s  
recleaning would result in addit ional occupational radiation doses . 

2 . 3 . 2  Oc cupat ional Rad iation Dose Asso ciated wi th Ext ensive Cleanup Followed 
by D efuel ing 

The o ccupat ional radiat ion dose associated with this alt erna t ive was 
estimated in the same manner a s  was the dose for the current c leanup p lan and 
is shown , broken down by tasks , in Tab le 2 . 2 .  The dose reduc tion task called 
for in the current plan does no t app ear in Tab le 2 . 2  because any of those 
act ivities required as part of  Alternat ive 1 would be performed as part of the 
rea ctor building and equipment cleanup , not as a separate task . 

It  was as sumed that cons iderable equipment would need to b e  removed in 
order to achieve the goals for this alternative . Because fuel remains in the 
reactor , certain safety systems are required . The preserva t ion or replacemen t  
o f  the se sys tems wou ld require a very large numb er o f  man-hours i n  containi'lent 
and a corresponding increase in worker doses . 

TABLE 2 . 2 .  Est imated Occupat ional Radiat ion Dose for 
Extensive Cleanup Followed by De fue l ing 

Task 

React or Building and Equipment Cl eanup 

Reac tor Disassemb ly and De fue ling 

Primary-Sys tem Decontaminat ion 

Reactor Building Re c leaning 

Auxiliary and Fuel-Handl ing Build ing Cleanup 

Ut ility and Sys tem Maintenance 

Haste Management and Transportat ion
(a) 

Do se to Date 

(a) From the PEIS . 

2 . 24 

Person-rem 

9 , 000-3 0 , 00 0  

8 20-6 , 5 00 

3 9-780  

1 2 -63 0 

500-- 1 , 40 0  

1 00 -200 

9 7 -485 

2 000 

1 3 , 000-4 2 , 000 



Even assuming release from some of these requiremen ts , higher oc cupa­
tional doses were est imated for reactor building and equipment cleanup und er 
this alterna tive than under the current cl eanup p lan , for the f ol lowing 
rea sons : 

• Worker t ime in containment would be required to replace some contro l and 
ut ility cab l e s  to ensure that the reactor is  maintained in a safe s ta tus 
prior to fuel removal .  

.. The lack o f  a dose reduc tion program preceding cleanup would resul t  in 
the cleanup work being done at high dose rates and would require more 
worker hours for completion of this operat ion . ( Under the current p lan , 
some source r emoval is performed as part of the do se reduc tion program . ) 

Even with aggressive building decontamina t ion , there i s  little as surance 
that the average 1 0-mrem/hr target for the reactor building could be me t as 
long as fuel and f is s ion product contaminat ion remained in the primary sy s tem . 
The goal would certainly no t be met inside the D-rings or near primary-sys t em 
p iping and components . An average working dose rate of  1 0  mrem/hr was , 
however , assumed as the low dose rate for mo s t  reactor d isassemb ly and 
defuel ing tasks . 

The occupat ional dose for primary-system decontamina t ion was lower under 
this alternative than under the current plan because of the lower general-area 
dose rate s .  The average dose rate , however , was assumed to be somewhat above 
10 mrem/hr becaus e the workers would be clo se to the reac tor coolant p i p ing 
for much of this work . 

The task of maintaining reactor building c leanlines s  during defuel in g  and 
decontamination is new under this alternat ive . The level of effort that woul d 
be required is  diff icult to estimate because it would depend on the nature of 
the reac tor core debris , the contaminat ion control barriers provided , the work 
pract ices , the process used for primary-system decontaminat i on ,  and the number 
and s ize of any leaks in the primary system .  Because the dose rates for t h i s  
task would be low , the total dose involved would b e  relatively small . 

Cleanup of the auxil iary and fuel-handling building would result in the 
same dose under this alternat ive as under the current p lan because it would be 
done in the same way . 

Utility and sys tem maintenance is  estimated to require approxima t e ly t he 
same dose under this alternat ive as under the current plan . The ut i l i t ie s  
would be needed for a longer t ime under this alternat ive ; however ,  the d o se 
rates involved in main tenance would decrease earlier in the cleanup op era t i on .  
I f  cleanup were performed according t o  this alternat ive , fuel removal would 
not b egin for several years . 

2 . 4 ALTERNATIVE 2 :  PHASED DEFUELING FOLLOWED BY REACTOR BUILDING CLEANUP 

Alternative 2 differs from the current p lan and the other alterna t ive s in 
that a large portion of the fuel debris would be removed a s  a s lurry b e f o re 
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the reactor vessel head was lifted . Although there are currently no p lans to  
do any defueling b efore the head lift , this alt ernat ive is  included b ecause 
it would minimize the po tential for fuel fines to contaminate equipment and 
result in exposure to personnel during later operat ions . Also , there may b e  
safety advantages t o  having the reactor vessel head i n  place a s  long as 
possible because it would provide shielding to the workers performing init ial 
defuel ing tasks . Drawbacks to this alternative include delays result ing from 
the des ign , fab rication , and testing of equipment for phased fuel removal , and 
additional equipment cost s .  

2 . 4 . 1 Tasks and Sequencing of Alternat ive 2 

Phased defueling would be accomp lished by altering the sequence o f  tasks 
for reactor defueling . The maj or tasks and their general sequence for phased 
de fueling are : 

• imp lementat i on o f  the dose reduction p rogram , as  described f or the 
current plan ( this program would continue throughout reactor de fue l ing) 

• installation of water vacuum and support equipment for removing the fuel 
fines , and removal of the fines through a control rod drive mechanism 
( CRDM) noz z le in the head 

• preparat ion for reactor vessel head removal ,  and removal o f  the head , 
p lenum , fuel , and reactor vessel internals ,  as described for the current 
p lan 

• decontaminat ion of the primary system ,  as described for the curren t plan 

• completion of the auxiliary and fuel-handling building c leanup and the 
reactor building and equipment cleanup , as described for the current 
plan . 

2 . 4 . 1 . 1  Fine s Removal Prior to Head Lift 

Under this alternat ive , a fuel deb ris removal system would be ins talled 
before the reactor vessel head was lif ted . This sys tem would have some of the 
features of the planned sys tem for reactor water cleanup system exc ep t  that 
canis ters would be provided for the collection of relat ively large quantities 
of fuel deb ris , and a system would be required for ob serving and manipulat ing 
the vacuum noz z le within the reactor vesse l .  The time required for the design 
and fab ricat ion of this sys tem would delay fuel removal and all sub sequent 
cleanup efforts for at leas t 18 months , perhap s longer .  

The debris removal sys tem would include a water vacuum prob e inserted 
through a CRDM noz z le ( the CRDM was previously removed for the underhead 
characterizat ion work) . The vacuum would be used to remove acces s ib le f ines 
and small rubb le . Debris removal would b e  ob served by c losed-c ircuit TV 
(CCTV ) inserted in one of the two vacant CRDM lead screw holes ( the lead 
screws were removed for quick-scan and quick-look operat ions ) .  The debris 
removal noz zle would b e  controlled by a cab le system s imilar to that used for 
control of the CCTV cameras . C larif ied borated water would b e  returned to the 
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reac tor vessel us ing a third CRDH lead-screw opening . Ac tual deb ris removal 
would take only a few months unless noz z le plugging and visib il ity prob lems 
were severe , in which case it could take much longer . A substantial port ion 
of the estimated 1 00 , 000 lb of rubble 1 inch or less in diame ter might be 
removed in this way . 

The fuel canisters would require cons iderab le shielding , ei ther by 
storage underwater (which might be accompl ished by filling the fuel trans fer 
canal) or by the use of mas sive shielding casks . Filling the fuel trans fer 
canal for shielding in the near future could impede the neces sary re furb ish­
ment of the canal . The avai lability of adequately shielded casks has no t been 
inves tigated . 

2 . 4 . 1 . 2  Reac tor Disa s semb ly and Defueling 

Af ter the modification and refurb ishment of the fuel transfer equipmen t 
and the removal of accessible f ine s f rom the reactor ve s sel , reactor dis­
assemb ly and defuel ing would proceed as describ ed for the current plan , with 
the except ions noted below .  Under the current p lan , every e ffort will be made 
to perform a dry head lift  be cause refurb ishment of the trans fer cana l wil l  
not b e  comp lete . If the head lift  was delayed until the transfer canal 
re furb i shment was complete , as it would be under this alt ernat ive , the 
incent ive s for dry head lift  would dimini sh . A we t head l ift is expec ted to 
require les s occupat ional dose . 

Once the head was lifted , there would be much less part iculate radio­
activity in the reactor coo lant and therefore a d iminished prob abil ity of 
rap id releases of dissolved cesium from the core contents as  it is disturb ed . 
This would lead to lower dose rates . De fueling af ter head removal would also 
involve fewer filter changes and fewer worker hours because so much material 
would have been removed before head lift . Later de fueling activities would b e  
ident ical to tho se f o r  the current p lan , excep t that under this alterna t ive , 
the effort required to decontaminate the transfer canal following defuel ing 
could be somewhat lessened because of lower contaminant levels in the water . 

2 . 4 . 1 . 3 Primary-System Decontaminat ion , Aux iliary and Fuel-Handl ing 
Build ing Cleanup , and Reactor Building and Equipment Cl eanup 

These ac tivities would b e  unaf fected by the defueling method ; henc e ,  for 
these activit ies , all aspects o f  Alternat ive 2 and the current plan are 
ident ical . 

2 . 4 . 2  Occupat ional Rad iat ion Dose Ass ociated with Phased Defueling 
Followed by Reactor Building Cleanup 

The occupa tiona l radiat ion dose required to perform phased defuel ing 
followed by reactor building cleanup was estimated in the same manner as the 
dose for the current plan . The total est imate and the breakdown by task are 
given in Tab le 2 .  3 .  The occupat iona l dose needed to accomplish the dose 
reduction program was unchanged from that of the current plan .  
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TABLE 2 . 3 .  E s t imated Occupat ional Radiation Dose for Phased De fue l ing 
Followed by Reactor Building C leanup 

Task 

Dose Reduct ion Program 

Defue l ing Operat ion Prior to  Head Lift 

React o r  D isas semb ly and Defueling 

Primary-System Decontaminat ion 

Reactor Building and Equipment Cleanup 

Auxiliary and Fuel-Handling Build ing C leanup 

Utility and Sys tem Maintenance 

Waste Management and Transpo rtat ion
(a) 

Dose To Date 

(a) From the PElS . 

Person-rem 

2 , 000-5 , 1 00 

1 40-540 

2 , 600-14 , 00 0  

56-9 7 0  

5 , 900-2 1 , 00 0  

500-1 , 400 

140-280 

97 -485 

2 000 

1 3 , 000-4 6 , 00 0  

The dose range f or removing t h e  fuel f ines p rior to  head l if t  was 
estimated a ssuming that either water or solid materia l would be used as 
shielding to diminish the do se cont ribut ion from the fuel f ines . 

The doses for reactor d isassembly and defueling woul d b e  only s ligh t ly 
lower under this alternat ive than under the current p lan , because the t ime 
that would be required for vacuuming the f ines represents only a sma l l  port ion 
of the t ime needed for fuel removal ,  and the dose rates  in the building would 
remain approximately the same . The greatest advantage of early fuel removal 
would be the subsequent decrease in the quantity of particulat e s  that could 
contribute tc worker dose . This decrease results in the lowering of the upper 
bound assumed for the dose rates for the balance of defueling . The early 
removal of f ines might also s implify c l eanup of the t ransfer canal , and thi s 
b enefit is reflected in the dose e s t imat e .  

The doses for primary-system decontamina t ion , reactor building and equip­
ment cleanup , and auxiliary and fuel-handling building cleanup woul d  be the 
same under this alternative as und er the current cleanup plan ; they would not 
be af fected by the fuel removal procedure considered under this alternat ive . 
The dose required for utility and sys tem maintenance would increase over tha t 
of the current plan to account for the additional t ime that this a l te rnat ive 
would prolong the cleanup . (This additional time would be needed t o  allow for 
the design ,  development ,  cons truct ion , and test ing of the equipment needed for 
phased fuel removal . )  
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2 . 5 ALTERNATIVE 3 :  DEFUELING FOLLOWED BY DELAYED CLEANUP USING ROBOTICS 

A third alternat ive for cleaning up TMI-2 would be to clean up mo s t  o r  
all o f  the auxiliary and fuel-handling building and to reduce the dose ra t e s  
in and defuel the reactor , as described in the current plan ; then t o  p lace the 
reactor and containment building in interim ,  monitored s torage , and to perf orm 
f inal building cleanup us ing robotics somet ime in the future , when appropriate 
technology and devices become available .  

While t imely removal of the damaged fuel i s  considered es sential , t he 
opt ion o f  delaying further cleanup was cons idered worthy o f  evaluat ion . 
Robotics is a rapi dly emerging technology with the poten t ial for elimina t ing 
cons iderab le occupat ional radiat ion exposure . Robotics is already b e in g  
app lied to a limi ted degree in the auxiliary and fuel-handling building , and 
appl icat ions in the reactor building are being evaluated . How much time wou l d  
e lap se before reliab le and economical robot ic devices could perform a maj o r i ty 
of the in-containment cleanup work is unknown . The mo st op timistic proj e c­
t ions for robotic technology indicate that adequate robo t s  will be availab l e  
before they would be required f o r  building cleanup under the current work 
sequence . l1ore realistic proj ections indicate that a s torage period of 10 to 
20 years may be required before robotic cleanup would be pos sib le . 

Although maximizing the use of availab le robotic devices for high-do s e  
work would b e  consis tent with the ALARA princ iple , certain assurances would b e  
required before this alternat ive could b e  adopted . The safety o f  the int erim­
care phase would require addi tional study and assessment . There would need t o  
be better assurance that the robot ic techno logy needed t o  accomplish c leanup 
would become available . In addi t ion , provision s for financing future cleanup 
would need to be made . 

2 . 5 . 1  Tasks and S equencing of Alternat ive 3 

This alternat ive would include the phases of cleanup d iscus sed for t he 
reactor building in the current cleanup plan and would incorporate an int e r im­
storage phase as well . These are discussed below.  

2 . 5 . 1 . 1 .  Reac tor Disassemb ly and Defuel ing 

The auxiliary and fuel-handling building cleanup , dose reduction program , 
and reactor d isassembly and defueling would proceed concurrently , essen t ia l ly 
as desc ribed in the current p lan . The areas o f  the auxiliary and fue l­
handling building with the highe st dose rates might be left  untouched . In t h e  
dose reduc tion program , s lightly greater emphasis might be placed o n  shie l d in g  
rather than decontaminat ion , and only locations that mus t  be occupied f o r  
reactor disassembly and defueling would b e  subj ect to dose reduc t ion e f fo rt s .  
The 282-ft elevat ion , for example , would probably be left totally untouched to 
reduce the occupat ional radiat ion dose . 

Because the safety of the moni tored interim storage period has not b een 
evaluated , it is diff icult to predict how much rad ioac tive material , part icu­
larly fuel , might be allowed to remain during this phase . Al though i t  i s  
clear that fuel invento ries should b e  reduced to a level where crit icality i s  

2 . 2 9 



inconceivab le , such a criterion would require only that about half the fuel b e  
removed . The ac tual quant ity permitted to remain during interim storage , if 
interim storage were allowed , would probably be much les s .  

Under this alternat ive , defueling might stop prio r  t o  f inal c leanup of 
the transfer canal , or some selected mechanical or chemical decontaminat ion 
might required for  those portions of the primary system that contain fuel 
particles . 

2 . 5 . 1 . 2 In terim Storage of the Defueled Reactor 

Upon the c ompletion of reactor defueling , the auxiliary and fuel-handling 
building and the containment building would be placed in an interim ,  monito red 
storage mode unt i l  robotic technology was availab le to perform the remaining 
decontamination of cubicles in the auxiliary and fuel-handling building and 
of the primary system and the reactor building and equipment . Interim storage 
would invo lve the maintenance of essential s ervices ( e . g . , s ecurity and 
radiological surveillance , utilities , ventilation systems , and planning and 
administration) , but no active program of building o r  equipment decontamina­
t ion would be c onducted except as remote or robotic techno logy became avail­
able . During interim s torage , occupational radiat ion exposures would be 
rest ricted to those neces sary to maintain the facilities in a safe and secure 
condition . Ta sks such as repairing the vent ilat ion systems and changing 
filters would account for most of the dose received . 

2 . 5 . 1 . 3  Primary-System Decontamination 

Except for those activities necessary for the reac tor to be considered 
safe for interim monitored storage , any primary-system decontaminat ion would 
be done by rob otics . Decontaminat ion performed by plant workers before 
interim s torage might include localized chemical or mechanical c leaning , but 
would involve only a small frac tion of the occupat ional rad iat ion dos e 
incurred for complete primary-sys tem decontaminat ion under the current plan . 

Further primary-system decontaminat ion might or might not be undertaken 
following interim storage of the reactor , depend ing on the anticipated future 
use of the reac tor , waste disposal limitations in ef fect at that t ime , the 
capabilities of availab le robot ic devices , and o ther factors . If decontamina­
t ion were undertaken by robo tics , the only occupational radiat ion dose 
incurred would be from decontaminat ing and maintaining the robo t s , and 
pos sib ly from handling and transporting the waste generated ; however , some o f  
these tasks might also b e  done b y  robot ics . 

2 . 5 . 1 . 4 Robotic Cleanup of the Reactor Building and Equipment 

It is somewhat premature to env1s1on in detail what tasks might b e  
involved in robotic cleanup o f  the TMI-2 reactor building b ecause mos t  
present-generation robots are severely limited in mob ility , dexter ity , 
s t rength , or logic . The tasks o f  equipment removal , building and equipment 
decontaminat ion , shielding removal , and decontaminat ion and building survey 
would have to be performed to complete the cleanup . The principal difference 
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between this alternative and the current p lan is that these tasks would b e  
performed without workers routinely being in the reactor build ing . 

Occupational doses incurred during robotic cleanup o f  the reactor 
build ing , l ike tho se incurred during primary-system decontamination using 
robot ics , would primarily be those from decontaminating and servicing robot s 
and f rom waste-packaging , waste-handling , and waste transportat ion activit i e s  
that were not done robotically . 

2 . 5 . 2  Occupat ional Rad iation Dose Associated with De fueling Followed by 
Delayed C leanup Using Robotic s 

The occupational radiation dose associated with this alternative wa s 
estimated in the same manner as the dose for the cleanup plan and the othe r 
alternatives . The total and task-breakdown estimates are p resented in 
Table 2 . 4 .  

The dose reduc t ion program and reactor disassembly and defueling would be 
performed in the same way and require the same dose as under the current p lan . 

The primary-system c leaning performed by p lant workers b efore interim 
storage would cons ist only of the localized cleaning required for the p lant t o  
be c ons idered defue led . The extent o f  this activity was arbitrarily cho s en 

TABLE 2 . 4 .  Estimated Occupat ional Radiat ion Dose for D efueling 
Followed by Delayed Cleanup Us ing Robotics 

Task 

Dose Reduction Program 

Reactor Disassembly and Defueling 

Primary-Sys tem Cleaning 

Ut ility and Sys tem Maintenance 

Interim Care of Reactor Building and 
Auxiliary and Fuel-Handling Building 
( 1 . 7-3 1 person-rem per year) 

Auxiliary and Fuel-Handling Building Cleanup 

Robotic Primary-Sys tem Decontaminat ion , 
Reactor Building and Equipment D econtamina­
tion , and Final Auxiliary and Fuel­
Hand ling Building Cleanup 

Waste Management and Transportat ion
(b )  

Dose T o  Date 

(a)  Based on 0 to 20 years o f  interim care . 
(b )  From the PElS . 

2 . 3 1 

P erson-rem 

2 , 000-5 , 100 

2 , 600- 15 , 000 

1 1 - 1 90 

80- 160 

0-620
(a)  

97-1 , 400 

300-3 , 500 

9 7-485 

2 000 

7 , 200-28 , 000 



because the criteria for interim storage have no t been e s tab l ished . A dose of  
20% of that required for the full-system decontaminat ion cons idered in the 
current p lan was used . In reality , any value between zero and the maximum 
dose of 9 7 0  person-rem under the current p lan might be possib le .  

Util ity and sys tem maintenance would be required only unt il defueling , 
including any p rimary-system decontamination , was comp lete;  therefore , doses 
associated wi th this task are lower under this alternative than und er the 
current plan .  However , a new task, interim care during the storage per iod , 
would be required . The dose incurred in maintaining the reactor building 
during this t ime would be 1 . 6  to 30 person-rem per year . This interim-care 
period might no t be required , or it could continue for as long as 20 years . 
I t  is this diffe rence that accounts for the wide range of doses presented . 

Cleanup of the auxiliary and fuel-handling building would be much the 
same under this a lternative as it is under the curren t  p lan ,  excep t that areas 
where there are high do se rates (e . g . , the insides of tanks and p ip ing 
systems ) might remain untouched until robotic technology was available . The 
eliminat ion of a few high-dose j ob s  involving a relat ively large uncertainty 
account s for the difference between the low end of the dose range e s t imated 
for this alternat ive and that p resented for the current p lan . The high end o f  
the dose range was estimated assuming the same treatment as under the current 
plan . The dose incurred for interim care of the auxiliary and fuel-handl ing 
building is estimated to be 0 . 1  to 1 . 0 person-rem per year . 

Primary-system decontaminat ion , reac tor building and equipment decon­
taminat ion , and cleanup of remaining hot spots in the auxiliary and fuel­
handling building would all be done robotically under this alterna t ive . 
Robotic activities are , however ,  expected to result in some radiation do se to 
workers maintaining the robots and performing o ther act ivi t ies . This dose was 
assumed to be between 5% of the low dose and 15%  of the high dose from manual 
performance of the activities . 

2 . 6  ANALYSIS OF THE CURRENT CLEANUP PLAN AND ALTERNATIVES 

Sections 2 . 2  through 2 . 5  describ ed four approaches to accident c leanup a t  
TMI-2 and presented estimates of the occupat ional radiation dose asso ciated 
with each app roach . The app roaches that were sele cted would use availab le o r  
emerging technology and would b e  consistent with t h e  conclusion of t h e  PElS 
that the TMI-2 site is no t suitable a s  a permanent repository for the 
accident-generated was t e .  This section is intended to summarize the s t reng ths 
and weaknes s  of the current c leanup plan and the three alt ernatives and t o  
provide a n  additional basis f o r  the environmental impac t  discus sed in 
Section 3 .  

The criteria against which the licensee ' s  current p lan and each a l te rna­
tive were evaluated include : 

• public safety 
• occupational radiat ion dose 
• t ime schedule for fuel removal and complet ion o f  c leanup 
• technical feasib ility . 
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In the following discuss ion , the four cleanup op t ions are compared using these 
four criteria . 

2 . 6 . 1  Analys is of Public Safety 

The safety concerns of the TMI-2 reactor are presented in the PElS and 
have no t changed . Therefore , they are no t d iscussed here . However ,  the 
safety concerns wil l  be substant ially reduced when the fuel is removed . The 
current p lan and Alternat ive 3 (de fuel ing followed by delayed cleanup us ing 
robot ics) are therefore preferab le according t o  this crite rion . Alternative 2 
(phased defueling followed by reactor building cleanup ) was evaluated because 
i t  appeared to have some advantage s for the safety o f  the pub lic and t he 
workers . The staff now feels that any advantage s of Alterna t ive 2 are offset 
by the fact that it would delay defueling by a t  leas t 1 - 1 / 2  years . 

The public safety of the monitored , interim-s torage phase that is envis­
ioned as part of Al ternat ive 3 wou ld require addi tional evalua t ion . Although 
the pos sible release mode s  and affected environment are we ll known , the 
rad ionuclide inventories that will remain after defuel ing , the type of care 
that would be provided , and the durat ion of the care period are unknown . An 
evaluat ion o f  the safety of this phase would therefore be premature a t  this 
t ime . 

2 . 6 . 2  Analysis of Occupat ional Rad iation Dose 

As illus trated in Figure 2 . 9 ,  the estimated dose asso c iated with cleanup 
of the TMI-2 site under the current p lan is cons iderably higher than the dose 
associated with cleanup under Alternative 3 ( defue ling followed by delayed 
c leanup us ing robo t ics) , and slightly h igher than that for Alternative 1 
(extens ive cleanup followed by defueling) . The estimated do s e  for the current 
p lan is  equivalent to that for Alt ernat ive 2 (phased defueling followed by 
reactor building cleanup) . 

Although the lowest occupational radiation dose i s  associated with Al­
ternat ive 3 ,  the tasks that would be performed under this alternat ive , through 
the reactor disassembly and defueling phase , are the same as those under the 
current plan . Therefore , i t  is  no t neces sary to make a decis ion for or 
agains t Alternat ive 3 on the basis of radiation dose at the present t ime . 

The second lowest dose is e s t imated for Alternative 1 ,  extens ive decon­
taminat ion followed by defueling . The implementation of Alternat ive 1 would 
preclude the use o f  robo t ics to p erform the high-exposure j ob of reactor 
building cleanup because the building would be decontaminated in the very near 
future , before adequate robotic technology became avai lable . 

On the basis of occupat ional dose , Alterna t ive 2 (phased defuel ing fol­
lowed by reactor building cleanup) is  essentially equivalent to the current 
plan . 
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FIGURE 2 . 9 .  Occupat ional Radia t ion Dose to C omplete  Cleanup 

2 . 6 . 3  Analysis of Time Schedule 

The promp t removal of fuel and c leanup of the reactor building affects  
worker dose , both d irec t ly b ecause o f  rout ine maintenance and ind ire c t ly 
because of ease of c leanup . An attemp t was therefore made to determine the 
relat ive effect of the current plan and the alterna t ives on the t iming of fue l  
remova l and the completion o f  cleanup . To d o  this , four s chedules ( presented 
as Figures 2 . 1 0 ,  2 . 1 1 ,  2 . 1 2 ,  and 2 . 1 3 )  were prepared to reflect the p lan and 
the a lternat ives .  These s chedules are presen ted in t ime intervals rather than 
years . The intervals used here correspond roughly to the periods used by the 
licensee in e s t imat ing radia t ion dose (Kanga 1 983 ) . I f  re sources were un­
limited , an interval could correspond to 6 to 9 months . Under the b e s t  c on­
ditions of availab le resources , it probably represen t s  1 year ; under less  
favorable conditions , 2 years . These schedule s  show the earlies t probab l e  
start t ime and the latest start t ime for each activity . Because of the unique 
nature of many of the cleanup tasks to be performed , there is an amount o f  
uncer tainty for the durat ion o f  those cleanup tasks . Als o ,  because o f  t he 
sequential nature o f  many of the cleanup tasks ( e . g . , under the present p lan , 
fuel removal is preceded by reactor head removal and subsequen t p lenum 
removal) , the starting and f inishing date o f  many cl eanup tasks will have a 
cascading ef fect on the starting dates of sub sequent ta sks . Each of the 
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s chedules presented in Figures 2 . 1 0 through 2 . 1 3 show an early s tart and early 
finsih sequence along with a more pessimistic late start and late f inish 
sequence . However , the two sequences should not be completely decoup led . For 
example , one could h ave an early s tart and finish for one task followed by a 
more lengthly period necessary to complete the sub sequent task . In that case , 
the sub sequent task would have an early s tart date , however ,  the durat ion o f  
the task will correspond to the late start and l ate f inish interva l .  The 
actual completion date for the subsequent task would then fall between the 
early fini sh and late finish dates as i l lus trated in those s chedules . The 
durat ion of maj or tasks in the various approache s to c leanup is d iscussed 
below .  

Under all op t ions , reactor disassemb ly and defue ling must await the re­
qualif icat ion of the polar crane . Under Alternative 1 (extensive cleanup 
followed by defueling) ,  disassemb ly and defueling must also await the comp le­
tion of reactor building cleanup . Under Alterna t ive 2 {phased defueling 
followed by reactor building cleanup) , d isassemb ly and t he comp letion of 
defueling mus t  await the des ign , fabrication , and operat ion o f  a system to 
remove fines through the reactor head . For all approache s , disassembly and 
defuel ing ( from head removal through transfer canal c leanup) was estima ted to 
require a m1n1mum o f  2- 1 / 4  intervals and a maximum of 4 - 1 / 2  interva ls , 
illustrated in detail in Figure 2 . 1 0 .  

Reac tor building cleanup wa s estimated to require between 2 and 3 
intervals under the current plan and Alternative 2 ( phased defueling followed 
by reac tor build ing cleanup ) .  Under Alternat ive 1 ,  when building cleanup 
would precede defuel ing , it was estimated to require between 2-1 / 2  and 4 
intervals because o f  the need to maintain some safety systems in operab le 
condition . In add i t ion , under Alternative 1 ,  the reactor building would 
require some addit iona l cleaning following both defueling and primary-sys tem 
decontaminat ion . 

Primary-sys tem decontamina t ion was e s t imated to require 1 /4 to 1 / 2 
interval following de fueling for all  cases in which it would be performed . 
Cleanup of the auxi liary and fuel-handl ing building was e s t imated to require 
from 1 - 1 /4 int erva ls to 4 intervals , and utility and sys tem maintenance is 
required under all opt ions for as long as work is  going on . 

As shown in Figures 2 . 1 0 and 2 . 1 3 , the current plan and Al ternat ive 3 
(defueling followed by delayed cleanup us ing robotics)  provide for the 
earliest defueling , completed in 3- 1 / 4  to 6 intervals . Alt ernative 2 (phased 
defueling followed by reactor building c leanup ) would delay the complet ion of 
defueling to 4 to 6-1/2 intervals . Alt ernat ive 1 ( ext ensive cleanup followed 
by defuel ing) would have the greatest impact ,  de laying the complet ion of 
defueling to between 4-1 / 2  and 8-1 / 2  intervals . 

The completion of c leanup also varies with the alterna t ives . The current 
p lan and Alternat ive 1 are comparab le in this area , with cleanup comple ted 
between 5-3/4 and 9-3 / 4  interval s .  Alternat ive 2 (phased defueling followed 
by reactor building cleanup) would ext end the cleanup time to between 6- 1 / 2  
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and 10- 1 / 4  int e rvals . Under Alternative 3 (defueling fol lowed by delayed 
cleanup us ing robotics) , fina l cleanup might no t be completed for more than 
30 years . 

2 . 6 . 4  Analysis of  Technical Feasibility 

The technical feasibility of the various alternatives was also evaluated . 
Alternative 3 ,  involving delayed cleanup by robot ics , would clearly have some · 
drawbacks in this area . Current models have suffered from reliab ility prob­
lems . In addit ion , there is no as surance that robotic techno logy will pro­
gress to  the p o int at which robots could perform all phases of c leanup . 
However ,  current models are capable of some cleanup tasks , and the development 
of more versatile models appears to be progre ss ing rap idly . Under Alterna­
t ive 1 ,  the ab ility of the l icensee to meet the goal s  set for building an d 
equipment decontaminat ion prior to  defueling is subj ect to some doub t . Fuel 
in the primary sys tem might preclude meeting these goals . The current p lan 
and Alternat ive 2 (phased defueling followed by reactor build ing cleanup ) were 
both j udged to b e  t echnically feasible . 

2 . 6 . 5  Summary Analysis 

The staff has determined that , in terms of the nature of the activitie s  
invo lved , the current cleanup plan , Alternative 1 ,  and Al ternat ive 2 all fall 
within the scope of the PElS . The interim-s torage phase of Al ternat ive 3 does 
not . Al l of the op t ions have advantages and drawbacks ( summarized in 
Tab le 2 . 5) ,  and all would involve an occupational radia t ion dose beyond that 
estimated in the PElS . 

TABLE 2 . 5 . Summary Evaluat ion of C leanup Alternat ives 

Criterion Current Plan Alternat ive 1 Alternat ive 2 Alternative 

Pub l ic Safety No change
(a) 

No change
(a) 

No change
(a) 

Safety of 
interim 
s torage no t 
evaluated 

Occupat ional Dose Equivalent
(b)  

Equivalent
(b)  

Equivalent
(b) 

Lower 

Time for Fuel Early Lates t Later Early 
Removal 

3 

Time for Cleanup Ea rly Early La ter No t comp le t ed 
Completion in a def ined 

t ime 

Technical Feasible Feasible with Feasib le Feasib i lity 
Feas ib i lity some not as sured 

reservat ions 

(a) No s ignif icant change from that assessed in the PElS . 
(b) The current p lan and Alternat ives 1 and 2 were assessed to be equivalent 

in terms of occupational dose . 
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The current plan is  equal or superior to the alternat ives with respect to 
all criteria except occupat ional dose ; Al ternative 3 would result in a lower 
occupat ional dose , but current ly the technical feas ibility of Al ternative 3 is 
no t assured . 

Alternative 1 (extens ive decontamination followed by defueling) has the 
drawback of delaying fuel removal .  There is also some question regarding the 
f easibility of mee t ing the 10-mrem/hour decontamination goal prior to defuel­
ing and primary-sys tem de contamination . Alternative 2 (phased de fueling 
followed by reactor building cleanup ) is equivalent to the current plan with 
respect to public s afety and technical feasibility . It has the drawback of 
delaying both fuel removal and final building c leanup . 

Al ternative 3 ( defueling followed by delayed cleanup using robot ics) is 
expected to be super ior to the current plan with respect to occupational dose 
and equivalent wi th respect to the time for fuel removal .  It would , however ,  
result in an unde fined ,  but possib ly very long , delay in the t ime required to 
complete cleanup . The safety of the monitored , interim-s torage phase could 
not be evaluated at  the present t ime , but some increased risk to the pub lic is 
expected to resul t from de laying f inal cleanup . The maj or dif ficulty in 
assessing Alternat ive 3 was in regard to technical feas ibility . There is 
litt le doub t that the maj ority o f  building cleanup could not reasonably be 
accomplished using robotic technology at the present t ime . One can only 
speculate on what the s tate of robotic technology will be in the 0 to 20 years 
following defueling . The staff prefers to present Alternative 3 as an alt er­
native that may warrant further consideration after defueling is complet e ,  but 
canno t be cons idered feasib le at  the present time . 
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3 . 0  REVISED ENVIRONMENTAL IMPACTS 

The most s igni f icant environmental impact def ined in the PEIS was the 
radiat ion dose to workers during cleanup operations : it was det ermined in the 
PEIS that offsite dose is not going to be signif icant . The revis ion of the 
estima ted occupa t ional dose was calculated for this supplement to the PEI S ,  
based on new informat ion regarding the diff icul ty o f  cleaning up the reactor 
building and the auxiliary and fuel-handling building . 

In Sec t ion 2 o f  this document , various alt ernatives for the cleanup of 
TMI-2 were described . Occupat iona l radiat ion doses were estima ted for reactor 
build ing cleanup , auxil iary and fue l-handling building cleanup , primary-system 
decontamination , reactor disassemb ly and defue l ing , and dose reduction 
effort s .  In all cases , a range o f  values was given for the occupational do s e ,  
represent ing the uncertainty of the estimat e s .  This sect ion of the supplement 
discusses the revised occupat ional-dose est imates and resul t ing health 
effect s .  The d iscus sion is  divided into three sections . Sect ion 3 . 1 dis­
cus ses the populat ion that would receive the occupational dose from the clean­
up.  Sect ion 3 . 2  summarizes the estimated occupat ional doses that would result 
from cleanup . Section 3 . 3  discusses the potential health effects as sociated 
with those estimated occupat ional do se s .  

3 . 1  AFFECTED POPULATION 

The only populat ion group considered in this supplement is composed of 
members of the workforce who enter radiat ion zones at TMI-2 while conduc t ing 
cleanup operation s .  These workers are over 1 8  years o l d  (average age is  4 2 ) , 
in good health , and primarily male . They are employed by the l icensee and 
the licensee ' s  subcontrac to r s ,  the Department of Energy and its  subcon­
tractors , and the Nuclear Regulatory Commiss ion and its sub cont ractors . 

3 . 2  REVISED OCCUPATIONAL-DO SE ESTIMATES 

The cumulat ive occupational radiation dose to complete cl eanup of TMI-2 
is presented in Tab le 3 . 1  for each of the four cleanup opt ions . As discussed 
in Section 2 . 6 ,  the current p lan and Al ternat ives 1 and 2 are considered 
acceptable at this t ime . Of these , the current plan represent s the mos t  
probable course o f  action f o r  the l icensee . Regardless o f  which opt ion is  
chosen , three operat ions are responsible for 90% or more of the total 
ocr.upational dose associated with cleanup . The se three operat ions are : 

• reactor building and equipment cleanup 
• reactor disas semb ly and defueling 
• dose reduction . 

The h ighe st percentage of 
building and equipment cleanup . 
cleanup obj ectives . 

the t otal dose will result 
Thi s operat ion i s  nece ssary 
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TABLE 3 . 1 .  Cumulative Occupat ional Radia t ion Dose Associated wi th Each 
C leanup Op tion (person-rem) 

Curren t 
CleanuE Plan Alternative 1 Alternat ive 2 Alternat ive 3 

Reac tor Building 5 , 900-2 1 , 000 9 , 000-30 , 000 5 , 900-2 1 , 000 3 00 -3 , 500
( a) 

and Equ ipment 
C leanup 

Reactor Disassemb ly 2 , 600-15 , 000 8 20-6 , 500 2 , 600-14 , 000 2 , 600-1 5 , 00 0  
and Defuel ing 

Primary-System 56-970  39-780 5 6 -9 7 0  1 1 - 1 9 0  
Decontaminat ion 

Dose Reduct ion 2 , 000-5 , 100 -0- 2 , 000-5 , 1 00 2 , 00 0 -5 , 1 0 0  

Auxiliary and 500-1 , 400 500-1 , 400 500-1 , 400 9 7 - 1 , 40 0  
Fuel-Handl ing 
Building Cleanup 

Utility and Sy stem 1 00-200 1 00-200 1 40-280 8 0- 1 60 
Maintenance 

Rad ioact ive Waste 9 7-485 9 7-485 9 7-485 9 7 -485 
Managemen t �nd

(b)  
Transportat1on 

Other 1 2-6 30
( c )  

1 40-540
( d )  

0 -6 20
( e )  

Dose Received To 2000 2 000 2 000 2 000 
Date in Cleanup 

1 3 , 000-46 , 000 1 3 , 0 00-4 2 , 000 1 3 , 000-46 , 000 7 , 2 0 0-28 , 00 0  

( a )  Includes dose to robot ically complete primary-system decontaminat i on and 
to comp lete cleanup of the auxiliary and fuel-handling building . 

(b)  Based on informat ion from the PElS . 
( c )  For recleaning of the reactor building . 
(d)  For  defueling operat ion prior to  head l ift . 
( e )  For interim care of reactor building and auxiliary and fue l-handl ing 

building for up to 20 years . 
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Reactor disassemb ly and defuel ing will lead to the next largest portion 
of the total dose . This operat ion is essential to  the cleanup effort becau s e  
i t  as sures pub lic safety and provides for removal o f  the largest quantity o f  
rad ioac t ive material from the site . 

The dose reduction program is associated with approximately 1 0 %  of the 
total occupat ional dose for the current c leanup p lan and Alternat ive 2 .  There 
is  no separate dose reduction program under Alternat ive 1 because any dose 
reduc tion work done as part of this op t ion would be included in reac t o r  
building and equipment cleanup . For the current p lan and Alternat ive 2 ,  the 
dose reduct ion program will result in l ower total occupational do se for 
cleanup than if  the program were not carr ied out . The dose reduction program 
is part o f  the licensee ' s  ef fort to  ma intain occupational radiation do s e s  
ALARA . 

3 . 3  POTENTIAL HEALTH EFFECTS 

Occupat ional rad ia tion exposure of the workers involved in the cleanup o f  
TMI-2 i s  limited by the requirement s o f  federal regulat ions 1 0  CFR 2 0 . 
Nevertheless , even individual radiation doses less than the l imit of 3 rem p e r  
quar ter may have the potential for inducing health effects i n  the exposed 
workers or in their off spring . A great deal o f  data on the b iological 
(health) effects of radiation has been accumulated on a worldwide bas is ove r  
the past several decades .  These data have been analyz ed by internat ional and 
nat ional organizat ions responsible for radiation protection , i . e . , the Uni t e d  
Na tions Scient if ic Commit tee o n  the Effects o f  Atomic Radiation (UNSCEAR 
1 9 7 7 ) , the Nat ional Academy of Sc iences ' Committee on the B iological Effec t s  
of Ionizing Rad iations (BEIR 1 980) , the Nat iona l Council on Radiat ion 
Pro tect ion and Measurement s (NCRP 1 9 7 5 ) , and the Internat ional Commis s ion on 
Radiological Pro tect ion ( ICRP 1 9 7 7 ) . The f indings of these organizat ions , in 
particular the find ings of the Committee on the Biological Effects of I oniz i ng 
Rad iation ( the BEIR Committee ) , are the basis for e s t imat ing radiat ion-relat e d  
human health effects i n  this document . 

The radiat ion doses which a worker involved in the TIU-2 cleanup will 
exp erience in the course o f  that effort may result in somatic effects ( e f fec t s  
to the body of that worker) and genet ic ef fec t s  (effects to the worker ' s  
yet-t o-be conceived children and more remote descendent s ) . The somatic effect  
typ ically of greatest concern is the poss ibility o f  inducing a fatal cancer ; 
the genetic effects include a variety of inheritable changes that may resul t 
in def i c iencies or health prob lems in future generat ions . 

Pub lished estimates of risk factors for both somatic and genetic e f f e c t s 
are scattered over a wide range . The staff has cho sen to use the following 
factors : 

� 1 3 1  fatal cancers in the expo sed workers per one million person-rem 
( BEIR I 1 9 7 2 ) . 

• 220 genetic ef fects among the offspring of the workforce per one mill i o n  
person-rem (BEIR III  1 9 80) . 
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The work force for the TMI-2 cleanup will be expo sed predominant ly to 
penetrat ing radiation distributed over the whole body , so that any conse­
quences will not be restricted to a particular area or organ of the b ody . 
More detailed in formation on the health effect risk estimators used b y  the 
staff is contained in Appendix Z of the PEl S  (Volume 2 ) . 

I t  should b e  s tressed tha t  thes e risks , or probabilities , are increments 
above or addit ions to those risks to  which the ent ire population current ly is 
exposed . Current pub lic health s tatis tics show that , for the entire U . S .  
populat ion , there is  a 1 in 5 probab ility that death w i ll be due to some form 
of cancer . The normal occurrence of hereditary deficiencies and ill health in 
the o ff spring o f  the present U.S .  population is about 1 in 9 .  The occupa­
tional dose to the work force cleaning up TMI-2 may increase the workers ' risk 
of death f rom cancer , but , as  discussed below , this add ed risk is relat ively 
small in comparison with the existing risk . In addit ion , the risk of gene t ic 
effects among the off spring o f  the work f orce may increas e ,  but this increment 
is als o  very smal l  compared to the natural o ccurrenc e  o f  hered itary def i­
ciencies and ill health. 

Potential health effects from o ccupat ional exposure to radiation w ere 
calculated for the work force on the bas is o f  radiation doses ranging b etween 
1 3 , 000 and 4 6 , 000 person-rem . For the minimum-collec tive-dose case 
( 1 3 , 000 person-rem) , 2 addit ional fatal cancers may occur . For the maximum­
dose case (46 , 000 person-rem) , 6 addit ional cancer fatalities may o ccur . 
These 2 to  6 cancer fatalities would be in add it ion to the approxima tely 
2000 deaths from cancer tha t  would occur naturally in a w ork-force of 1 0 , 000 
without this occupational exposure . Thes e  2 to 6 poten t ial cance r fatalities 
would not be s tatist ically disc ernab le .  That is , this number falls well with­
in the s tatistical variat ions of the approxima te 2 , 000 deaths from cancer from 
natural cancer such that no s tatis tically s igni ficant cases o f  cancer dea ths 
among the cleanup workers would likely be attributable to radiat ion exposures 
from the c leanup . 

The total number of potent ial additional cancers , both fatal and non­
fatal , from the occupat ional exp osure would be approximately 1 . 5 to 2 times 
the number o f  potential fatal cancers , according to the 1980 BEIR report . 
Although it is  possible to  compute a rang e o f  probabili t ie s  for cancer induc­
tion among average individual workers based on the above f igures , the results 
of such a calculat ion may no t bear a close relationship to actual risks since 
the work force size and collective dose associated with the various t asks can 
differ by large factors , rendering inapp licab le the c oncep t of an average 
individual worker . 

The l icensee app lie s administrative c ontrols for d oses t o  its  emp l oyees 
in order to ensure compl iance w ith the regulations given in 10 CFR 20 . The se 
contro ls result in keeping mos t  doses to less than 1 rem/quarter ( s e e  Fig­
ure 1 . 3 ) . Mos t  of the workers involved in the cleanup can b e  expected to be 
in this category . The regula tions of 1 0  CFR 20 limit the highest qua rterly 
dose tha t  an individual worker may received to 3 rem/quarter . Individua l s  are 
not allowed to receive exposures in exce s s  of 1 rem/ quarter unless the re are 
spec ial circumstances . For examp le , a complex task t hat would norma l ly be 
done by a single w orker might require several worker s  if  the !-rem/quarter 
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administ rative cont rol were imposed . In such situat ions , the total exposure 
to the work force can often be reduced if one worker is allowed to exceed 
1 rem/quarter (but not the 10 CFR 20 limits)  in o rder to complete the task. 

For an indiv idual worker who get s 1 rem/ quarter throughout an assumed 
9-year cleanup period , the total dose would be 3 6  rem. For a person o f  
age 30 , the probab i lity o f  dying of cancer f rom normal causes is , as  discussed 
above , about be 1 in 5 .  The added probab ility o f  a premature dea th f rom 
cancer as a resul t of receiving a rad iation dose of 3 6  rem would be 1 in 2 1 0 .  
Thus , f or the decontamination workers , the overall probab ility o f  death f rom 
cancer would be 1 in 4 . 9 . The equivalent decrease in lif e expectancy from a 
3 6-rem dose would b e  about 23 days . The risk f or a younger worker would be 
greater , and for a n  older worker it would b e  les s .  

The number o f  potential addit ional genetic effects t otalled over all fu­
ture generations of the offspring of the workforce i s  estimated t o  be 1 for 
the minimum-collective-dose case , assuming that about one-third o f  the col­
lective do se is  a genet ically-significant dose (according to ICRP Pub lica­
t ion 2 6 ,  paragraph 8 0 ,  1 9 7 7 , it is assumed that abou t one-third of the occu­
pational radiation dose is  received by workers who have of fspring sub sequent 
to the rad ia t ion exposure) . For the maximum-collec tive-dos e  case , the number 
would be 3 .  The p o tent ial number in the workers ' children ( i . e . , the first 
generat ion of o f f s pring ) would be one-third to one-sixth of the total number 
of genetic effect s over all generat ions . The normal (exclusive of occupa­
tional dose) incidence of genetic disorder in 10 , 000 o ff spring would be about 
1 1 00 . BEIR I I I  indicates that the mean persistence of the two maj o r  type s o f  
genetic d isorders i s  about 5 generat ions and 1 0  generations . 

In the discu s s ion above , the s taff has treated the selected risk estima­
tors ( 13 1  fatal canc ers , 220 genet ic effects per one million person-rem) as  if 
they were unique , accurate values . The purpose was to make the discuss ion 
understandab le to the general pub lic . Some commenters have proposed risk 
es timators which differ greatly ( see Append ix A ,  comment letter #20 from 
Drs . Pisello and P iccioni and its enclosure) . However , the value s that the 
s taff considers ar e the most reliable values are those provided by the ICRP , 
UNSCEAR , and the BEIR Committee in their pub licat ions o f  t he past dozen years ,  
and these values fall within a relatively small range . For the range o f  
annual individual doses reported for the TMI-2 cleanup through 1 9 8 3 , i . e .  less 
than 5 rem per year , the values fall between z ero and 5 6 8  fatal cancers per 
million person-rem for somatic effec t s .  The s taff believes that the s omatic 
effect s risk estimator may be considered with confidence to be in the range o f  
z ero t o  about four t imes the value used i n  this document . The s ta f f  does not 
consider any o f  the estimates to  des erve rep resentat ion by more than one 
significant f igure ; the use o f  3 f igures here only help s ident ify the par­
ticular value and relate it to its  derivation . 

Tab le 3 . 2  (adap ted from Table 2 . 1 0 o f  Appendix Z o f  t he PEI S )  shows t he 
assortment o f  values for the cancer fatality risk e s t imator published by the 
BEIR Committee and by UNSCEAR s ince 1 9 7 1 .  The values range from about one 
half that used by the s taff to about four times as large . Furthermore , for 
collective doses consist ing of expo sures amount ing to at most a f ew hundreds 
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TABLE 3 . 2 .  Comparison o f  Fatal Cancer Risk Estimators 

Source 

NRC staff (PEl S )  

BEIR , 1 980
(b ) 

BEIR , 1 9 7 2
( c ) 

UNSCEAR , 1 9 7 7
( d , e ) 

Cancer Mo rta lity Estimators 
(deaths / 1 0 6 person-rem) 

1 35
( a )  

6 7 - 1 6 9  

1 1 5-568 

7 5- 1 75 

(a)  Risk estimator used for members of the pub l i c .  
For workers ,  a risk estimator of 1 3 1  deaths/ 
1 0 6 person-rem was used . This value ac counts  
for  worker age-speci fic (20-7 0) radio s ens itivity . 

(b) Linear-quadratic dose-response model for ab solu te 
and relative proj ection models . The se values 
represent the BEIR commit tee ' s  stated best 
estimat e .  However , the commit tee also pointed 
out that there are arguments that also f avor the 
linear and pure quadrat ic effect s models . 
Correspond ing estimator value s for the l inear 
model are 1 5 8-403 . The pure quadrat ic model 
provides estimates lower than the linear and 
linear-quadratic models , but value s were no t 
calculated for this case . 

(c) Values ob tained f rom Table V-4 , BEIR , 1 980 , are 
an update of values ob tainab le in Tab le 3-3 and 
3-4 of BEIR, 1 9 7 2 .  Range at tributable to  dif­
ferences between ab solute and relative proj ection 
models . 

(d)  Range o f  estimates for low-dose , low-LET radia­
t ion (UNSCEAR 1 9 7 7 ) . 

(e)  UNSCEAR chose to  not pub lish any revised somat ic 
effect risk estimators in it s 1 9 8 2  report due t o  
the then unresolved proposed revision o f  the 
estimates of doses received by the p opulat ions of 
Hiroshima and Nagasaki . 
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o f  millirem to an individual per year in addition to background , the BEIR Com­
mittee stated that the pos s ib ility of zero is not excluded by the dat a .  The 
large s t  estimator f rom Table 3 . 2 ,  568 fatal cancers per mill ion person-rem , 
indicates 7 to 2 6  potential fatal canc ers for 1 3 , 000 to  4 6 , 000 person-rem . 
The smallest , 6 7 , indicates 1 to 3 potential fatal cancers . 

The values for the genetic effects risk estimators pub lished by the BEIR 
Commit tee in their 1972  and 1 980 report s ,  by UNSCEAR in their 1 9 7 7  and 1 9 82 
report s ,  and a result from an ICRP Task Group , together with the estima tor 
used by the NRC staff are all within the range of 60 to 1 500 per million l ive­
born o ffspring due to 1 rad exposure to each parent . I f  the largest o f  the 
est imators in BEIR , 1 980 , ( i . e . , 1 1 00 ) were app l ied to the collective dose 
range of 1 3 , 000 to 46 , 000 person-rem and assuming one-third o f  the dose is  
genet ically s igni ficant , the corresponding range of number o f  potent ial addi­
t ional genet ic effects for all following generat ions is e s t imated to b e  5 to  
1 7 . Use of the smalles t estimator , 60 , produces estimates of one or less than 
one . 
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4 . 0  CONCLUSIONS 

In this supp lement to the Programmat ic Environmental Impact S tatement , 
the NRC s taff has reevaluated the occupat ional radiat ion dose and the health 
effects associated wi th the proposed cleanup of Three Mile Island Unit 2 .  As 
a re sult of this evaluat ion , the staf f has reached the following conclusions : 

• Al l op t ions for the TMI-2 cleanup evalua ted in this supplement invo lve 
occupational radiation doses higher than those p red icted more than 
3 years ago in the PElS . The basis for these revised estimates is  
increased knowledge of the condit ions ins ide the reactor building and of  
the e f fectivenes s  of decontaminat ion and dose reduction efforts . 

• The costs of the cleanup , in terms of environmental impacts , are in the 
rad iat ion expo sures and po tential health effects among the cleanup 
workers . Desp ite the possible increase in radiat ion exposures to the 
workers , the benefits of  cl eanup , especially reactor d isassemb ly and 
defueling , still exceed the drawbacks . The maj or benefit of  the cleanup 
will be the el imination of the continuing risk of potential uncontrolled 
releases of  radioactivity to the environment from damaged fuel or f rom 
the radioactive contaminat ion which is  dis tributed throughout the primary 
system, the reactor building , and the auxi liary and fuel-handl ing build­
ing . It  i s  the staff ' s  j udgment that the conclusion of the PElS that 
" cleanup of  the TMI-2 facilit ies should proceed as expeditiously as 
reasonab ly possible to  reduce the potential for uncontrolled releases o f  
radioact ive mat erials t o  the environment" remains val id , a t  least through 
the de fueling s tage . 

• Another benefit of  cleanup is  the addit ional knowledge that would be 
useful for reducing the risks and consequences of possible future 
accident s at nuclear power plant s .  This earlier PElS conclusion remains 
valid . While considerab le information has already been ob tained in the 
cleanup to date , much more data remains to be ob tained as the focus of 
the cleanup is  directed towards reactor disassemb ly and defuel ing . The 
informat ion to be ob tained increas es the understanding of f i ssion product 
behavior resul ting from severe acc idents , the me tal-water react ion and 
the corresponding generat ion of  hydrogen , the management of  very highly 
contaminated l iquid and solid rad ioact ive waste , the management o f  
gaseous radioactive waste , decontamination me thodology and technique s ,  
radiological and phys ical protect ion of  workers in highly contamina ted 
areas , and radiat ion and environmental e f fects on materials and equip­
ment . This informat ion could be appl ied to current and planned nuclear 
powe r facil ities in a variety of areas including plant and e quipment 
layout and des ign , accident mitigat ion sys tem des ign , inst rument locat ion 
and design , rad ioact ive was te process ing system design , surface coat ings 
for contamination control and mitigat ion of fission product releases f rom 
severe accident s .  

• The only means identified in this supplement for substant ially reduc ing 
the occupational dose is the extens ive use of robotic technology . Under 
any cleanup plan that makes use of  this technology , the f easib i l ity of  
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comple t ing the cleanup will depend on development s  in robotics , which are 
uncertain a t  this t ime . Be cause the highe s t  dose is asso ciated with 
reactor bui l d ing and equipment cleanup , adap tat ion o f  this app roach can 
be reconsi dered following defueling or when there are suff i c ient 
development s  in robotic technology . 

• De contamina t ion workers at the plant will receive a total collec t ive 
radiat ion do se e s t imated at between 1 3 , 000 and 46 , 000 person-rem for  the 
whole cleanup program. The se ranges are broad because of uncertainties 
about the p lant condit ions and about the amount o f  work that will be 
needed to d econtaminate the reactor building and its content s .  

Doses t o  individual workers are limited b y  the health and safety s tan­
dards in federal regulat ions . The l icensee has agreed to set adminis­
trative con t rols that are lower than the limi t s  in federal regulat ions to  
make sure t hat exposures of individual workers will be below the federal 
limits . Est imates o f  potential health effec t s  due to  exposure o f  the 
workforce have been made assuming that individual worker exposure s are 
within regulatory l imits . In the analysis in this report , it has b een 
conservat ively assumed that any exposure to radiat ion has a f inite prob­
ab il ity of causing cancer in the exposed workforce , and a f inite prob­
ab ility of causing gene tic abnormalities in the o ffspring of the exposed 
workforce . Using the preceding range of collective dose estimates ( i . e . , 
1 3 , 000 to 4 6 , 000 person-rem) , the s taf f estimates that about 2 to 6 
potential permature cancer deaths may occur in the total exposed work­
f orce , during the remaining lifetime o f  the workers .  In additi on , a 
to tal of about 1 to 3 potential addit ional genetic  d isorders may occur 
over all future generat ions of offspring of the exposed workforce .  The 
staff has used a central value for health risk e s t imators in e s t imat ing 
these heal th effect s .  In addit ion to uncertaint ies in collective dose 
estimates , there are also uncertaint ies in the data base used to e s t imat e  
heal th effect s .  Us ing the most widely accepted range o f  heal th risk 
estimators ,  the s taff estimates that the range of potential cancer deaths 
extends from 0 to as  high as 26 for the h ighe s t  workforce exposure 
estimate . In a s imi lar manner , the range o f  potential gene t ic d i so rder s 
extends from less than 1 for the lowes t  workforce exposure estimat e  to 1 7  
for the h ighest workforce exposure e s t imate .  I t  i s  impor tant t o  no t e  
that these potent ial cancer deaths and potent ial genetic effect s , i f  they 
occur , would be adeed to the expe cted 2 ,  000 cancer deaths among the 
workforce and 5 , 000 genetic effec t s  in the f irst f ive generat ions o f  the 
workers from natural phenomena , as suming a workf orce of 10 , 000 . Thes e 
potent ial cancer deaths and potential gene tic effect s , if  they we re to 
occur , would not be statist ically discernab le . That is , the numb er o f  
health effects falls well within the s tatist ical varit ions o f  the 
expected cases of cancer fatalities and gene t ic effects among the c l eanup 
workers and their offspring f rom causes unrelated to radiat ion expo sures 
during the cleanup . 

• The occupational radiation dose to an individual worker will be l imited 
to less than 3 rem/quarter in accordance with 10  CFR 2 0 . Bas e d  on 
current exper ience and the l icensee ' s  more st ringent l imits , most wo rke rs 
will receive radiat ion doses sub s tantially be low that limit . 
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• The most dose-intensive task is reactor building and equipment cleanup , 
unless this task is done using robotic technology . An early dec ision to 
use robotics is no t necessary as long as the licensee defuels the reactor 
b efore reactor building cleanup . 

• The current p lan provides the mo st likely path for early fuel removal . 
Extensive building cleanup before defueling , or the modification o f  
defueling metho ds , would cause substantial , unwarranted de lays i n  fuel 
removal , with attendant risks . 

• The dose reduc tion program has substantial potential for lowering the 
total radiat ion dose to workers during the cleanup . ALARA consideration s 
dictate that a significant commitment of fund s and managerial emphas i s  
should cont inue t o  b e  p laced on this effort . 

• Reactor building c leanup concurrent with defueling can also be expected 
to reduce the occupat ional dose by removing sources of radiat ion expo sure 
from the work p lace . 

O ther conclusions of the PEIS that do not pertain to occupational 
radiation do se remain valid . The staff concludes that the cleanup should 
proceed as expedit iously as poss ible while ensuring the health and safety of 
the workers and the pub lic . All work performed as part of the cleanup should 
be done in a manner that keep s occupat ional doses as low as is reasonably 
achievab le .  
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6 . 0  DISCUSS ION OF COMMENTS ON THE DRAFT SUPPLEMENT 

Pursuant to 1 0  CFR Part 5 1 , the Programmatic Environmental Impact S tate­
ment (PEIS)  related to the decontamination and dispo sal o f  radioac tive was te s  
a s  a result of the March 2 8 , 1 9 7 9 , acc ident a t  Three Mile Is land Nuclear 
S tat ion , Unit 2 ,  Draft Supplement 1 ,  was transmitted in January 1984 with a 
reque st for comment s  to the following federal , s tate , and local government 
agenc ies : 

U . S .  Army Corps of Engineers 
U . S .  Environmental Pro tection Agency 
U . S .  Department of Energy 
U . S .  Department of Health and Human Services 
U . S .  Department of Labor 
U . S .  Department o f  Interior 
U . S .  Department of Interior , Geological Su rvey 
U . S .  Department of Transportation 
U . S .  Nuclear Regulatory Commission , Advisory Panel on TMI Cleanup 
Maryland Department of Natural Resources 
Maryland Department of State Planning 
New Jersey Department of Environmental Protec tion 
Pennsylvania Department o f  Environmental Resources 
Pennsylvania Department of Health 
Pennsylvania Department of Labor and Industry 
Pennsylvania Department o f  Public Welfare 
Pennsylvania S tate Clearing House . 

In addition , a no tice requesting comments from interes ted members o f  the 
public was pub lished in the Federal Register on January 5 ,  1 98 4 , and abou t 
300 cop ies were subsequent ly distributed to individuals and organizat ions a t  
their reques t .  The staff had two formal meet ings wi th interested members o f  
the public t o  discuss the draft supplement and t o  receive comment s .  Tho se two 
meetings took plac e in Middletown , Pennsylvania on Feburary 1 5 ,  1984  and 
before the Commiss ion ' s  Advisory Panel on TMI-2 C leanup on April 1 2 ,  1 984 . 
The comments received from letters to the staf f and from transcripts of the 
two formal pub lic meetings are reproduced in Appendix A of thi s final supp le­
ment , which is reserved solely for them . 

The staf f ' s  considerat ion of the comment s  received and its disposition of 
the issues involved are reflected in part by revis ions in the pertinent 
sections of this PElS and in part by the following discus sions . Where data 
correct ions suggested in the comments have been adop ted by the staff , these 
changes have usually been made without discuss ion here . The organizat ion of 
thi s sect ion corresponds generally to the ordering of the chapters of the 
supplement ; however, the discuss ions of comments on similar topics are grouped 
together . The comment letters to which these discuss ions apply are refe renced 
by the numbers following the title of each response ; these numbers are keyed 
to the Table of Contents in Appendix A .  
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6 . 1 PURPOSE AND SCOPE OF THE SUPPLEMENT 

6 . 1 . 1  History o f  Occupational Rad iat ion Doses and Update o f  Doses to Date 
( 2 3 , 33 , 35)  

To  the extent possib le , the staff has grouped past doses and estimates of 
future doses into general categorie s  that facilitate the unders tanding of 
cleanup activit ies . It is not the intent of this supplement to take the place 
of the detailed task-by-task record keeping required of the licensee , nor to 
es tablish occupa tional radiation exposure goals for various phas es o f  the 
cleanup operation .  Such activit ies are best done by the licensee with NRC 
surveillance and by the NRC regulatory staff onsite , who have availab le the 
mos t  current info rmation . 

6 . 1 . 2  The Financing of C leanup ( 3 ,  35)  

The question of the financing of the cleanup is important ; however , it is 
largely out s ide of the scope of this supplement , except for the p roviso that 
the supplement assume s more-or-les s-cont inuous cleanup progress .  

Past delay s  in p rocessing the water and in re-entering the reactor build­
ing are thought to have contributed to the radiat ion dose , but thos e  de lays 
were not direct ly funding related . Any future contamination of concrete , 
rusting o f  metal , e t c .  because o f  delays are not expected to affect doses 
appreciab ly as long as cleanup is  p rogressing continuously . The dose that 
might be incurred in correcting the effects of deterio rat ion over an interim 
storage period o f  tens o f  years has no t been evaluated .  

6 . 1 . 3  GPU Conduct o f  the Cleanup Operations ( 14 ,  2 8 ,  3 2 )  

The ab ility o f  GPU Nuclear and their subcontractors t o  safely conduct the 
cleanup operations is  under continuous s crut iny by b oth the NRC s ta f f  and , 
because o f  the importance of the TMI-2 cleanup , the NRC commis sioners . 

On Septemb er 29 , 1 980 , the NRC is sued a Statement o f  Policy with regard 
to the requirement of the licensee to proc eed with the c leanup . I t  states 
that "The Commission will not excuse Met Ed f rom compliance with any order , 
regulation o r  o ther requirement imposed by this C ommiss ion f or purposes o f  
pro tect ing pub lic health and safety o r  the environment . "  Although the 
license has b een transf erred to GPU Nuclear , the succes sor to Me t Ed . as  
licensee , the commission policy s t ill app lies . Should the licensee fail to 
meet its ob ligation , the NRC has , under existing laws , the authority to act to 
ensure that the cleanup p roceeds in a timely manner .  

6 . 1 . 4 Restart o f  Unit 1 and Upgrade of the Water Poli sher at Unit 1 
( 1 3 ,  1 6 , 28) 

Issues concerning the restart o f  TMI-1  are not addre s sed in this supple­
ment . The staff considers the res tart of TMI- 1 ,  if authorized , to b e  who lly 
independent of the TMI-2 decontaminat ion p roces s .  
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6 . 1 . 5 Use of Ho llow Concret e Blocks and Unpaint ed Concrete ( 1 4 )  

When TMI was b e ing built , an accident such a s  the one that took p lace was 
cons idered to have a low probabi lity of occurring . Postaccident safety and 
environmental considerat ions were concentrated on mitigating the offs i t e  
consequences o f  an acc ident b y  methods such as terminat ing the accident and 
containing releases to the environment . The use of hollow concrete blocks and 
unpainted concrete has been found since the accident to cont ribute to the 
difficult ies of decontamination and will result in a higher occupational do s e  
for cleanup . In hindsight , the use of different mat erial s would have reduc e d  
the radiat ion dose f or cleanup and promoted the ALARA principle.  

6 . 1 . 6 The Pace of C leanup Activities ( 8 )  

The NRC remains committed to the prompt cleanup of the TMI-2 reacto r .  
The staff is  constantly monitoring cleanup progress to ensure that pub l i c  
health and safety are safeguarded . 

6 . 2  CURRENT AND ALTERNATIVE PLANS FOR CLEANUP OF REACTOR AND AUXILIARY 
BUILDINGS 

6 . 2 . 1  Background Informat ion on Cleanup Work (8 , 3 5 )  

Although more i s  b eing learned about the reactor building and the sourc e s  
o f  dose , there are s t ill significant unknowns regard ing the occupat ional do s e  
t o  complete the cleanup . These relat e t o  the condition of the plenum and 
reactor internals , the ef fort that will be required to remove fuel and t o  
decontaminate or remove equipment , and the work that will be needed at the 
reactor build ing ' s  282-f t  elevation . The high estimate was formulated taking 
a very pessimistic view of these tasks , to cover all cont ingenc ies . The l ow 
estimate was formulated taking a much more op timistic view of the effort and 
the initial success that it would bring in lowering dose rates . The d o s e  
estimates cover a l l  the work t o  b e  done , independent of who performs it . 

6 . 2 . 2  Cleanup Progres s  and Doses to Date 

6 . 2 . 2 . 1  Update of Da ta (33)  

Several of the licensee ' s  comment s  were designed to update the supp lement 
to December 3 1 ,  1 98 3 . However ,  b ecause the comment period was extended 
several t imes due to unforeseen c ircums tances ,  the De cember 31 cutoff da t e  
appeared inappropriate , and a date of May 1 1 ,  1 984 , was adopted as the cutof f 
date for incorporat ing data into the f inal supp lement . 

The polar crane has b een decontaminated by water spraying and hand 
w�p�ng . The 347-ft elevat ion has b een decontaminated by water spraying , and 
the f loor surfaces were sub sequent ly coated with a strippable coating tha t 
would protect the area f rom recontamination .  Some concrete spalling i s  
planned for this area in the near future . The 305-ft elevat ion has received 
less decontamination effort , although some work has b een done . De contamina­
tion of thi s area is no t cons idered an immediate priority b ecause it  will be a 
low-occupancy area during defueling . 
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The control rod drive mechanism lead s crews that were removed were 
removed at a dos e  between 3 and 5 person-rem each . This would be a maximum 
value for future lead screws b ecause they can be handled by crane now that the 
mis s ile shields have b een moved . However , present p lans are to shield the 
lead screws and l eave them in the head to avoid this dose . 

6 . 2 . 2 . 2  Crit icality ( 3 5 )  

Crit icality is the name given to the nuclear chain reaction that is  used 
to generate power in operating reactors . It  occurs when neutrons from fis­
s ionab le isotopes (e ither uranium-235 or p lutonium-23 9 )  are produced in suf­
ficient quantity to promote addi t ional fissions , which then release more 
neutrons , creating a s elf-sustaining chain react ion . Crit icality , in addi t ion 
to generating neut rons , generates heat and a variety o f  radioactive mat erials , 
many of which decay with a very short half-life.  

There has no t been a criticality in the TMI-2 core since the reactor was 
shut down at the very b eginning of the accident . The risk o f  a recriticality 
occurring now i s  extremely sma ll but i s  not zero . Criticality i s  rela t ively 
difficult to achieve b ecause many ma terials that are present in the reactor 
core ( fission p roducts , boron in the reactor coolant , and control rod mate­
rials ) ab sorb neu trons and thereby tend to prevent a chain react ion . However , 
a chain of events involving the dilut ion of the b oron and the phy s ical segre­
gation o f  fuel and control rod debris could conceivab ly re sul t  in crit icality . 
A crit icality in the core at the p re sent t ime would b e  dangerous for workers 
in the building , and could seriously hamper cleanup b eyond that anticipated in 
the draft supplement . There could be some release ,  but this would b e  fairly 
small because the reactor building was des igned to contain such a relea s e .  

There is a vanishingly small probab i lity of criticality i n  t h e  near term ,  
but even that low probab ility coupled with the hazard of ext remely long-lived 
transuranic isotopes leads the s taff to rej ect , as untenab le ,  reactor disposi­
t ion s chemes that would f ix the core in p lace for tens , hundreds ,  or thousands 
of years . 

6 . 2 . 2 . 3  O ther Estimates ( 2 9 )  

Short ly after the pub lica t ion of the draft supplement , GPU , i n  a not ice 
to workers , pub lished a chronology o f  their pas t e s t imates o f  the dose t o  
perform c leanup . Tho se early e st imates were GPU ' s internal e s t imat e s  for 
planning purposes and had no effect on the NRC ' s  e s t imate of dose to perform 
c leanup or the NRC 1 s decision to p repare a supplement to the PEl S . The 
current GPU estimates did inf luence the NRC in the decis ion to p repare a 
supplement .  

6 . 2 . 3  O ther Alternat ives 

6 . 2 . 3 . 1  Permanent Fixat ion of Fuel In P lace ( 5 , 1 1 ,  3 4 ,  3 5 )  

I n  the opinion of the NRC staff , there is  currently n o  technology f o r  the 
saf e ,  permanent f ixat ion of the TMI-2 fuel in p lac e . The ques t ion of the need 
to remove the fue l has b een deal t with several t imes , including in the 
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original PEl S . The unacceptab ility o f  in-place f ixat ion is  no t materially 
altered by the revised occupational dose estimates .  

6 . 2 . 3 . 2  Permanent Entombment o f  the Reac tor Building Following Fuel 
Removal ( 14 ,  35)  

Following fuel r emoval , the  maj or source of threat to pub l ic health and 
safety will have been eliminated . Radiat ion level in the reactor build ing , 
especially in the basement level , will remain high . This alternat ive sugges t s  
that current waste immobilization technology might conceivab ly b e  adapted t o  
permanently entomb the remaining contaminat ion (mainly 1 3 7cs with half-life of 
about 30 years ) at the Three Mile Island s it e .  However ,  under the propo sed 
decommiss ioning rules  current ly b eing prepared by NRC , entombment of a 
facility would only be allowab le if  the res idual radioactivity will have 
decayed to a level permit t ing unrestricted use of the p roperty within a period 
of approximately 100 years . Therefore , the ENTOMB op t ion is  no t an acceptab l e  
decommissioning alternative f o r  TMI-2 , b ecause the long-lived radionuclides 
resulting f rom the acc ident wil l  st ill be a significant radiat ion source fo r 
much longer than 100  years , the t ime period assumed for the as sured cont in­
uance of nece s sary ins titutional controls . The staf f , therefore , does no t 
consider this to  be a viab le alt ernat ive . 

6 . 2 . 3 . 3  Alternat ives of Curtailing Cleanup Effort s Following Fuel 
Removal and Gross  De contaminat ion of Reactor Bui lding and 
the Reactor Coolant Sys tem ( 3 1 )  

I n  the response to  the previous comment , we have said that an alternative 
that would result in the permanent entombment o f  radioac t ive wastes on the 
s ite is  not acceptab l e .  However , there are other alternat ives which do not 
involve the immediate complet ion of the cl eanup o f  the reactor building and 
equipment after fuel removal that merit considerat ion . Examp les o f  these 
alternat ives are : 1 )  the alternat ive involving comp let ion of cleanup robo­
t ically after an interim storage period during which the licensee actively 
developes the neces sary technology ; 2)  to  p lace the facili ty int o  a monitored 
s torage phase until substant ial decay of the contaminat ion has taken plac e .  
Both o f  these alternat ives have the advantage o f  s ignificantly reducing rad i­
ation exposure s to the cleanup workers . However , these alt ernat ives would 
also require the interim storage of the fac ility in i t s  contaminat ed cond i­
t ion . The staff will evaluate the env ironmental consequences o f  the alterna­
t ives of curtailing cleanup effort s following fuel removal . Thi s  evaluat ion 
will be completed prior to any decis ion on the licensee 1 s proposed plan of 
act ivities following fuel removal .  Because the defueling and support ing 
cleanup activit ies would be much the same , an early decision on the alterna­
tives of curtail ing cleanup efforts following defueling at this t ime is no t 
neces sary . 

6 . 2 . 3 . 4  Decommissioning ( 3 5 )  

Even if  the decision were already made to decommission the reactor,  t he 
next step would be the removal o f  the fuel , and i t  would be done in virtually 
the same way as it will be done under the current cleanup plan . For t h i s  
reason , an early decision t o  decommission i s  not necessary a t  the presen t  
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time . Likewise , the initial steps in reactor building cleanup would be the 
same whether the plan is to refurbish or to decommission . Thus , a decision on 
decommiss ioning is not necessary before the irradiated fuel has been removed 
from TMI-2 . 

6 . 2 . 4  Realism of Alternative 3 ( 1 3 ,  3 3 ,  35)  

Alternative 3 ( defueling following by delayed dismantling) may or may no t 
be a real possibility . Twenty-five years ago , predict ions regarding the 
inexpens ive computers available today were not considered realistic by many 
people , and technology appears to be advancing faster now than it was then . 
We do no t know whether the robots necessary to perform Alternative 3 will be 
available ; however ,  it is not necessary or des irable to determine at the 
present time whether Alternative 3 should be pursued . The NRC p lans to study 
Alternative 3 ,  along with other options prior to allowing the licensee to 
pro ceed with a significant commitment of occupationa l dose for building 
cleanup following the defueling operations . 

6 . 2 . 5  Dose Estimates for Current Cleanup Plan ( 8 )  

The scenarios given in the draft supplement were developed t o  include the 
full range of po stulated reactor and building conditions . In determining the 
value of the low-range dose es timates , a reasonably optimistic view was taken 
regarding reactor building condit ions and decontamination succes s .  Ther e  is , 
however , a possib ility that individual tasks or subtasks might require less 
dose than anticipa ted.  

To arrive at the upper-range estimates , an exceedingly pessimistic view 
was used in assessing the work to be done , the dose rates involved , and the 
decontamination and shielding success likely to be achieved.  It was , however ,  
assumed that there would b e  more-or-less-continuous cleanup progress and that 
doses would be kept ALARA . There is , even in the high dose es timate s , a 
possibility that a particular task or sub task might exceed the estimate given , 
particularly because the doses attributed to individual tasks are af fected by 
bookkeeping p ractice s ;  for example , the dose to c lean the transfer canal 
following defueling might logically be considered part of the dose to c lean 
the reactor building , the dose associated with defueling , or the dose required 
to p repare the primary system for decontaminat ion . 

The NRC believes , however , that the dose for the entire cleanup will fal l 
in the range given , barring unforeseen improvements such as the extensive use 
of robot ics ,  or unforeseen difficulties such as criticality during cleanup . 

6 . 2 . 6  The Term "Defueling" ( 8 )  

Defueling means the removal of fue l .  
the c leanup o f  TMI-2 . The use o f  the 
euphemistic or to imply that the process 
normal refueling at an undamaged reactor . 
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6 . 2 . 7  End Point of C leanup ( 3 5 )  

The s tated end point of cleanup is  to reduce the dose rates to a lev e l  
that would b e  typical of operating plants .  The f igure of 1 0  mrem/hr has been 
used as  typical .  However ,  it  may not be beneficial to expend sufficient 
worker dose to reduce dose rates to that leve l .  Before the end of c leanup � 
the final dispos it ion of the facility will have been decided upon � and the end 
point can be evaluat ed in the light of that informat ion . If incurring worke r 
doses to make the building c leaner is not cost beneficial � then the NRC � with 
appropriate environmental review �  would consider alternative end points based 
on risk-benefit analysis and the state of t echnology at that t ime . Because 
the defueling and c leanup activities p lanned for the next few years would be 
much the same regardless o f  the final dose rat e �  an early decision on this 
point is  not required . 

6 . 3 ENVIRONMENTAL EFFECTS 

6 . 3 . 1  Numb er of Workers Involved in Cleanup ( 3 5 )  

The p recise number of workers that will b e  involved i n  cleanup i s  not 
known . I f  cleanup ends up requiring only the 1 3 � 000 person-rem envisioned i n  
the low e stimate and if each worker averaged 4 rem/yr � 3 250 person-yea r s  
would b e  required . For the high estimat e  of 46 � 000 person-rem �  1 1 � 500 person­
years would be required . Realistically � a large number of workers who are 
involved in c leanup and receive some dose receive much less than 4 rem/yr � s o  
the actual number of worker years will b e  greater than the values given above . 
(These " low-dose" workers are usually involved in preparing procedures � tra in­
ing workers � processing waste � etc . )  

The total number of workers will also be a function of the turnover rat e  
of personnel on the j ob .  Some workers will leave for other j obs , some wil l  
ret ire , and others will be contractor employees who are brought onsite a s  
temporary workers to d o  a specific j ob ( concrete coring , chemical decon­
taminat ion , etc . ) . The estimate of 10 , 000 workers given in the supplement i s  
a s  good a value a s  i s  currently available �  but i t  may be off  by a large 
percentage in either direction . The number o f  health effects estimat ed i s  
independent o f  the number o f  workers assumed . 

6 . 3 . 2  Information to the Workers (35)  

All licensees o f  the NRC are required t o  train their workers in the 
adverse effects of radiation and in the p rinciples and p ractices of radiat ion 
p rotection . The risk information to be included in this training is described 
in Regulatory Guide 8 . 29 ,  "Instructions Concerning the Risks from Occupationa l 
Radiation Exposure . "  The NRC has met with representatives of the bargaining 
unit employees at  TMI on two occasions . The licensee has l ikewise held two 
open meet ings for workers and their families . In addit ion , workers with 
complaint s are free to contact the NRC at any time and are p ro tected from 
adverse actions by the licensee . 
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6 . 3 . 3  Distinct ion Between Worker Dose and Pub lic Dose ( 1 4 )  

Although t h e  NRC is fully aware that radiat ion workers are also p art of  
the general pub l ic ,  radiat ion protect ion regulat ions have his torically made a 
distinct ion between those who are exposed to radiat ion of  their own volit ion 
and those who are not . (A parallel s ituat ion exis t s  in the occupationa l 
exposure limi t s  for workers under OSHA regu lat ions and the environmental 
release l imit s p ermitted by the EPA . ) Radiat ion limits are different for 
workers b ecause radiat ion workers are trained in the principles of rad iat ion 
protection and are c losely monitored to ensure that the regulatory limit s  are 
not exceeded . 

6 . 3 . 4  How Health Effect Estimates Can Be Made When the Mechanism of Cancer 
Induct ion Is Unknown ( 2 7 )  

The staff has p rovided i n  Sect ion 3 .  3 conservat ive estimates o f  the 
number of cancer fatalities that may occur due to the occupat ional radiat ion 
exposures during the cleanup . A range of  estimate s  is a lso provided .  For 
more detailed informat ion on the bases for these est imates , see the referenced 
reports by the maj or radiat ion protec tion organizat ions , e . g . , BEIR 1 98 0  
Chapter I I . 

6 . 3 . 5 Synergistic  Effects  of  Radiat ion and Decontaminat ion Chemicals ( 2 7 )  

With a few except ions ( e . g ,  uranium miner s who smoked) ,  there i s  n o  
reliab le evidence for synergistic e ffects ( s ee UNSCEAR 1 98 2 , Appendix L) . 
Present estimates do no t include the " synergis t ic effect of chemical s "  excep t 
for the fact t hat they do t ake into account t he best  avai lable data on 
radiat ion workers , and these worker s  were , in the main , also expo sed t o  a 
variety of  indus trial chemicals , in some cases probab ly to a greater extent 
than the TMI-2 c leanup workers . 

6 . 3 . 6  "Natural" Radiat ion ( 2 7 )  

Webs ter ' s  New Wo rk Dict ionary of  the American Language , Second Co llege 
Edit ion (William Collins+World Pub lishing Co . ,  Inc . 1 97 6) defines "natura l "  
a s  " 1 . o f  o r  arising f rom nature ; i n  accordance with what i s  f ound o r  
expected in nature . 2 .  produced o r  exis t ing in nature ; no t artificial o r  
manufactured • • • .  " By e ither o f  these two definitions , there i s  mos t  d e f i­
nitely "natural radiat ion . "  The amount of  radiation issuing from the earth ' s 
crust is diminishing , and has been s ince the beginning of  t ime , a lthough the 
rat e of  decrease is so small that it  i s  hardly discernab le during human 
lifet imes . The amount we receive f rom space i s ,  as far as we know , n o t  
varying according t o  any trend other than the sunspot cycle . 

The level of the natural background radiat ion varies widely over d i f f e r­
ent locations , with no apparent health effec t s  to the indigenous populat ions . 
For instance , in some areas of India where people have l ived for thousands o f  
years , each individual receives about 1 000 mrem/yr .  Thi s  radiat ion i s  1 0 0 %  
natural and i s  in addition t o  the approximately 1 mrem/yr received f r om man­
made sources . It results in no apparent adverse heal th effects or increas e d  
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incidences of cancer . However ,  it is very dif ficult to  study this population 
relative to a suitab le control population b ecause o f  differences in cul ture ,  
diet , exposure to disease , etc . 

6 . 3 . 7  Give the Ful l  Range of Health Effec t s  ( 2 0 , 3 1 )  

The text o f  Section 3 .  3 has b een revised t o  show the range o f  health 
effects more clearly . Drs . Pisello and Piccioni enclosed with their comment 
letter (Appendix A ,  letter #20)  a table lis ting a wider range of fatal cancer 
risk estimators . However , as s tated in response to comment 6 . 3 . 25 ,  the NRC 
has based its  risk estimates on report s  prepared by the maj or radiat ion 
protect ion agencies . 

6 . 3 . 8  What Type o f  Genet ic Damage Might Occur ? ( 3 5 )  

The s taff ' s  genetic effects risk estima tes include only those effect s 
which would have a signif icant health impact sometime during the person ' s  
lif et ime . I rradiation has been found to cause in animals the same types o f  
genetic i l l  health and def iciencies f ound in the populat ions not expo sed to 
addit ional irradiation.  In humans ,  these may include such effect s as short­
limbed dwarfism, muscular dys trophy , sickle cell anemia , cystic f ibrosis , 
hemophilia , and color b lindness . Gros s  deformities are quite rare because 
such severe genetic abnormalities are commonly elimina ted by miscarriages and 
similar processes . 

6 . 3 . 9  Do O ther Occupat ions Involve a Genetic  Risk? ( 3 5 )  

Exposure to certain chemicals is known to cause genetic  effects . 

6 . 3 . 1 0 The Effect on the Aging Process Must Also be Considered ( 2 7 )  

No effect o f  irradiation at permit ted occupational levels o n  the aging 
process in people has been firmly established , o ther than the apparent aging 
result ing from the effect s of cancer .  The 1 9 80 BEIR report says , "There is no 
firm evidence that exposure to ioniz ing radiation causes premature aging in 
man or that the as sociated increased incidence o f  carcinogenesis is due to a 
general acceleration o f  aging . " Similar views are given in ICRP Publ ica­
tion 26 and the 1 9 7 7  UNSCEAR report . 

6 . 3 . 1 1  Proj ected Health Effect s Should be Compared With the Natural Incidence 
( 1 8)  

Comparisons of this type have been revised and expanded f or clarity . 

6 . 3 . 1 2 Use First Generation Risk Estimators to  Calculate Genetic Effects 
on Progeny ( 33 )  

BEIR 1 980 , i n  i t s  
effects , shows the two 
estimates for both firs t 
sugge st that only firs t 
generations ignore d .  

concluding discus sion t o  its  chap ter on gene t ic 
methods they used to  provide roughly equivalent 

generat ion and equilibrium effect s .  Nowhere do they 
generat ion estimates should be used and sub s equent 
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6 . 3 . 1 3 The NRC S t a f f  Should Recognize That Occupationa l Expo sure Levels 
in the Range o f  Natural Background Radiat ion are Cons idered to 
Represent Negl igible Risks to Individual Workers ( 1 9 ,  3 3 )  

The text has been revised to indicate that such r isks may be small . 

6 . 3 . 1 4 A L inear Model i s / I s  No t Overly Conservat ive ( 7 , 1 9 ,  20 , 29 , 3 3 )  

The revised text explains that the risk est imator u sed was s e lected 
primarily because it suitab ly represents the range of estimators pub lished by 
authoritative organizat ions in the field ; it was no t selected primar i ly for 
its linearity , or lack thereo f .  

6 . 3 . 1 5 The Risk Estimates Based on the Linear Mode l As sume No Repair 
of Inj ury in the Human Body ( 1 9 ,  3 3 )  

The 1 980 BEIR report says "Reductions in dose rate may decrease the 
ob served radiat ion effect per uni t dose , particularly for large do ses  of 
low-LET radiation , but not for do ses in the linear port ion of the 
linear-quadratic do se response model . "  The TMI-2 cleanup occup at ional 
exposure s are no t such large do ses that repair of inj ury p lay s a significant 
ro le . The risk estimators o f  Table 3 .  2 were developed for low-do se , low­
dose-rate , low-LET irradiation , and thus are applicab le to the TMI-2 cleanup 
circums tances . 

6 . 3 . 1 6 The Potent ial Cancer Deaths Should be S tated as a Range 
from Zero to  Some Number ( 7 ,  1 9 ,  3 3 )  

Revisions to  the text indicate that zero effects are a pos sib ility . 

6 . 3 . 1 7  Will the Heal th Effects of Workers (or Specific Groups of Worker s 
Such as pregnant Women) Be S tudied? (35)  

Such studies might be  performed if it  appears that there will b e  enough 
data to produce meaningful results . However , a s tudy performed for the NRC , 
"The Feasibility o f  Epidemiologic Inves t igations o f  the Health Effects o f  
Low-Level Ionizing Radiation , "  NUREG/CR- 1 7 28 (November 1 9 8 0 )  indicates t hat it 
is unlikely that there would be enough dat a .  

6 . 3 . 1 8 The Risks o f  Heal th Effect s  From the TMI-2 C leanup Occupat ional 
Radiation Exposures Should be Compared with O ther Risks ( 1 8 ,  1 9 , 3 5 )  

I n  the commercial nuclear e lectric generat ing industry , with an indus try­
wide average annual individual radiat ion dose of about 0 . 8  rem to the who le 
body , the average risk to the worker ( inc luding both the radiat ion-related 
risk and the non-radiat ion related risk) is about equal to the occup ationa l  
risk in the other pub lic utilities and in transportat ion , and is less t han the 
risk in the area of agriculture , fores try and f isheries and in the area o f  
contract cons truct ion . The occupational radiat ion exposures i n  the TMI-2 
cleanup are expected to remain comparab le to others in the commercial nuclear 
electric generating indus try .  
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6 . 3 . 1 9 Public Safety Mus t  b e  Considered as Well as the Safety of the Workers 
( 1 4 ,  3 5 )  

A primary obj ective o f  the defueling and c leanup o f  TMI-2 is t o  assure 
the public safety . The potential for accidental release s of radioactive 
materials has been evaluated in the PEIS for the cleanup . 

6 . 3 . 20 Would an Expo sure to 3 rems in a Relatively Short Period of Time 
Increase the Chances of Cancer? (35)  

A dose o f  3 rems of low-LET (e . g .  gamma) radiat ion is sufficiently small 
that the risk estimators given in Tables 3 . 2  and 3 . 3  are applicable even if 
the exposure occurred in a very short time . 

6 . 3 . 2 1  "No Worker May Average More Than 5 rem per Year for Each Year 
Pas t  age 1 8 . "  Five rem seems high . ( 3 5 )  

The l imits o f  5 rem p e r  year and 3 rem per quarter together with the 
ALARA requirement , have been effec tive in keeping oc cupational exposures at  
low levels for the vas t maj ority of workers . Thus there does not appear to b e  
a basis for reducing these limits .  

6 . 3 . 2 2 Risk Est imates Should be Made Giving Credence to the Wo rks o f  Those 
Who Propos e  Significantly Larger Risk Estimators ( 1 , 5 ,  8 ,  2 9 ,  3 4 )  

The s taf f has chosen to base it s risk estimators o n  those proposed b y  the 
maj o r  radiation protection organizations such as the UNSCEAR , the ICRP , the 
NCRP , and the BEIR Committee . The se o rganizations , in preparing their 
recommended estimators , review and give due cons iderat ion to hundreds o f  
related scient ific papers , including the works o f  those who propose 
significantly larger risk estimators . 

6 . 3 . 23 Use More Recent Information on Health Effec t s  of Irradiation ( 2 9 , 34)  

Appendix Z o f  the PEIS shows that information as authoritative and recent 
as the 1 980 report of the BEIR Commit tee was indeed considered . Sec tion 3 . 3  
has been revised to show more clearly why risk estimators derived from the 
1 97 2  BEIR report were cons idered suitab le . Information f rom the 1 982 UNSCEAR 
report serves to further support this j udgment . 

6 . 3 . 24 The Uncertainties in the Risk Est imates Should be Prominently Presented 
( 3 1 )  

Additional information on the uncertaint ies has b een included i n  the 
text . 

6 . 3 . 25 Both the Range in Potential Cancer Incidence (Morb idity) and Fatal ities 
(Mortal ity) Should be Reported (3 1 ,  35)  

Information on the po tential cancer incidence has been added to the 
revised text . 
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6 . 3 . 2 6 The Range o f  Consequences Due to the Occupational Doses Proj e c ted 
In the Draf t Supplement are Greater Than Indicated Therein ( 2 9 , 3 5 )  

The text has b een revised t o  show the potential range o f  consequences 
indicated by the differences in authoritative estimator s .  

6 . 4  GENERAL COMMENTS 

6 . 4 . 1 "Why Haven ' t  Public Comments Been Used ? "  ( 1 6 )  

One of the NRC ' s  main purposes in issuing the PEl S and the supplemen t  is  
to allow pub lic review of and comment on the environmental issues of cleanup . 
Public comments are taken into considerat ion when the staff evaluate s the 
l icensee 1 s proposed actions and when the commiss ion makes po licy decis ions . 
Comment s that are b enef icial have resulted in specific staff act ions . Fo r 
example , comment s  f rom representatives o f  the bargaining unit have resul ted in 
reviews of the communications channel by which workers can sugges t  improve­
ments in cleanup actions . The modifications in communications channels that 
resulted from the s taff review wil l  ultimately be b eneficial in keep ing 
expo sures ALARA . 

6 . 5  WASTE MANAGEMENT 

(35 ) The Department o f  Energy has agreed to take accident-generated 
waste that it can use for research purpo ses , at no cos t to the utility , and to 
accep t other accident-generated waste for which the utility wil l  reimburs e  DOE 
for the handling and disposal cos t s .  Because o f  this arrangement ,  the inter­
s tate compacts for the handling of waste wil l  probab ly affect TMI less than 
they will other reactors . 

( 3 5 )  The dose to those who will perform research on o r  o therwise hand le 
the waste from TMI is no t discussed because it is covered in the environmental 
and occupational exposure evaluat ions o f  the facilities where the was t e  will 
be dealt with . (Expo sures at these facilities are also required to b e  a s  low 
as is reasonab ly achievab le considering the s tate of t echnology and the 
economics of the situation . ) 

( 3 5 )  The transportat ion o f  the reactor vessel , s team generator s , and 
other component s  that would need to be disposed o f  if the reactor were 
decommissioned is not addressed b ecause this topic goes b eyond the scope of 
cleanup . If decommis sioning were proposed , the evaluat ion of the was te 
transportation and disposal would b e  reviewed at that t ime . 

(35)  The Three Mile Island site has never b een evaluated as a permanent 
repository for radioactive waste b ecause there has never b een an intent to 
make it one . At the t ime TMI-2 was granted a construction permit , it was 
understood that all radioactive materials would ultimately be removed from the 
site . Although the comp lexity of moving those materials has changed s ince 
then , this unde rstanding has not b een altered . 
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BRYN MAWR COLLEGE 
BR'r� MAWR, PENNSYLVANIA 19010 

DEPARTMENT OF BIOLOC'I 
BIOLOC'I BUILDING 6 January 1 984 
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Mr. Bernard Snyder 
TMI Prog:ram Office 
Office of Nuclear Reactor Regulations 
U. S. Nuclear Regulatory Commis sion 
Washington, D. C. 20_5 5 5  

� Worker risk during TMI- 2 cleanup 

Dear Mr. Snyder, 

I have just read the account of your news conference 
yesterday concerning worker risk at T MI - 2  in which it was an­
nounced that estimates of total worker exposure during the clean­
up operation have been increa sed from 2, 000 - 8 ,  000 person-rems 
to 1 3 , 000 - 46 , 000 person- rems . If these inc rea sed expo sure 
estimates exist in some written report, ]: woul'tl very much 
appreciate a c opy. 

The public has been invited to comment on these 
inc reased estimates of worker expo sure during TMI- 2 cleanup. 
I would like to do so here and to attend NRC meetings in the 
Harrisburg area. Plea s e  send me announcements rega rding 
time and place of these meetings.  

Based upon BEIR - m, the new worker exposure 
levels have been estimated to increa s e  the lethal cancer 
burden from one to 2 - 6 fatalitie s and genetic abnormalities 
in future generations from a maximum of two to 3 - 1 2 . A s  
you know , however, there i s  considerable disagreement among 
the scientific community regarding car cino genic and mutagenic 
risks inherent in person- rem s .  Some of this scientific un ­
ce rtainty is adequately aired i n  the BEIR - m  report itself and 
it s appendic e s .  Much more variation in risk a s s e s sment to 
ra diation expo sure is seen if one departs from offi cial docu­
mentation of the National A cademy of Scienc es and the NRC. 

For the record, and perhaps erring on the side 
of human health conc e rn s ,  certainly pres enting a conservative 
extreme in radiation risk a s s e s s ment, I would like to interpret 
new worker expo sure levels in terms of cancer fatalities and 
subs equent birth defects acco rding to John Gofman' s estimates 
(Radiation and Human �. Sierra Club , 1 98 1 ) .  If we apply 
Dr. Gofman' s estimates to the T MI - 2  worker community, we 
can expect 48 - 1 72 additional cancer fatalities and approximately 

Snyder 
6 Jan 84, p. 2 

1 0 0 - 350 a dditional birth defe cts in worker ' s  children. In 
the face of unce rtainty among the s cientific community re­
garding radiation risk a s s e s sment, I feel it is prudent to 
err on the side of caution. 

An additional caveat must be expres sed concerning 
worker safety during the TMI- 2 cleanup operation. This past 
year it has become evident that GPU Nuclear Corporation has 
economized the cleanup operation by sac rificing certain worker 
safety precautions to which they had ac ceded earlie r .  Hence, 
in addition to higher radiation levels than earlier appreciated 
w-ithin the TMI- 2 containment facility, workers are being sub ­
jected to higher radiation �xpo sures than they might had GPU 
adhered to their origmal plan. 

Again, please send me any publi shed information 
or reports on rea s s e s s ment of worker radiation expo sure 
during the T MI- 2 cleanup ope ration and notice of upcoming 
public meetings on the topic in Harri sbur g. 

Yours sincerely, 

Bruce Molholt, Ph. D. 
Lecturer 
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I NTERNATIONAL 
BROTH ERHOOD OF ELECTRICAL WORKERS 

t1r , Lake H ,  Barrett 
Deputy Program Director 
TMI Program Office 

Dear Mr , Barrett : 

LOCAL UNION NO. 143 
...... . 

11501 REVERE STREET 
HARRISBURG, PENNA. 17104 

January 1 0 , 1 9 8 4  

I want t o  thank you for providing me with a copy o f  the 
recent draft Environmental Impact Statement supplement dealing 
with expected occupational radiation exposures during the clean 
up of Three Mile I s land Unit 2 .  I also appreciate your wil ling­
ness to meet with the Harrisburg and Central Pennsylvania Build­
ing and Construction Trades Council to provide a better under­
standing and answer questions on your revised estimates and 
potential health consequences . 

I want to state that this Union continues to be concerned 
that the safety and health of our members ,  and the general public , 
wi ll be the primary consideration during any future c lean up 
operation. Having read the P . E . I . S .  supplement I understand 
the need for increasing the original number of persons-rem required 
for clean up of TMI 2 is based on information obtained during 
subsequent entries into conta inment of TMI 2 .  I a l so understand 
and acknowledge that the level of doses that clean up workers have 
received at TMI 2 are lower than doses received by workers at the 
maj or ity of NRC licensed reactors . I am convinced that those low 
exposure rates are due in part to the incredibly slow pace of the 
c lean up operation , and even t:hough increase<.l clean up activities 
will also mean increased risk of exposure to our members , that 
clean up must proceed at a faster pace in the future because the 
TMI site rs-not suitable as a permanent , or extended , temporary 
repository for radioactive wastes generated by the accident . 

Our acknowledgernen·t that the need for more expeditious clean up 
of TMI will also increase the risk of exposure to our members should 
not be interpreted to mean that we have no fear or concern regarding 
the risk invo lved . My position remains that ALARA programs must 
ensure that an individual ' s  risk from occupational exposure is small 
and 1 s  kept a s  low as i s  reasonably achievable . I look t o  �o�h

. GPUN and the NRC for assurances that increased clean up act�v�t�es 
will not proceed beyond the abi lity to assure ALARA ( e . g .  pro�er 
coordination of activities to assure that one clean up operat�on 
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does not impact on other workers in the same area , and also that 
the clean up procedure never becomes more important than the 
individuals per forming the clean up . 

The members of this Local Union and the Bui lding Trades Counc il 
have participated in the construction of Unit 2 ,  a s  well a s  the 
clean up work since the accident March 2 8 , 1 9 7 9 . Their knowledge 
of the faci lities and systems in Unit 2 ,  and their experiences to 
date , working on the clean up , should be considered to be a vital 
source of information during the planning and engineering phases . 
Full utilization of this knowledge at this stage will result in 
fewe� changes to "ECM ' s " and elimination of unnecessary and/or 
dupl�cated entries into containment which would increase exposure . 

In summary , thi s  Local Union is convinced that the clean up 
of Unit 2 has been delayed too long . We are ready to proceed with 
the task a t  hand . We want the sa fety and health o f  our members , 
and the public , to be the primary consideration during clean up , 
and we seek a procedure that would require our participation to 
the extent that we are able , toward the elimination of unnecessary 
exposure , 

Thank you for this opportunity to comment . 

GAS : mp 

Sincerely , 

Glenn A .  Schaeffer 
Business Manager 
Local Union No . 1 4 3 , IBEW 
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Dr. Ber��ard J .  Sn;yder,  Pro!':T"M: D:l rpetor 
Three Mile leland ProOT� Off 1 c •  
D .  S .  Nuclear Regulatory C.oar.:.l aflioi 
W&ahintton, D.C . 2C5�� 
�ar Mr. Srlyder : 

:Uie J .  Ip. � e i r. 
3� W. Or1011ge l: t .  
Lancaater, PA 17�0� 
Januar;y 1 1 ,  19t"-

After reading "An!nlerl5 to Quefltiona About Updoted E!!timatefl o! 
Oce:.pation�tl Rs tliat ion Lo8ea a t  Three Y.ile lel an d ,  Ur:i t 2", a fe• 
G •efltionfl have arise� in m;y mind and I hop• you ear: answer them. 

Quefltion 1 ,  (p. 4-Q. 18 ) , : The report maintained a l i n� between s 
la ck of fund" and worker l!'afety. liowever, in a mP•ting on May 1 1 ,  191'? 
vi tr. ;yoursel f , Jo11e:pt. Fouchard ann Conuni8sioner John Aheur:e, Contti,.sion.r 
J..hearn� Re:sured me tt·..s t ,  "L!t.ck of !!'lOney heF never b�en a problen . "  l:ie 
al so stated tn11t he �id not foraee a pro<le� re�ul ting from lac� of fun c e .  
lhere is 11 lack of fur.d e ,  and all tl e  while GPiJ continues to U8e :-atepaye: 
c:oney fr:-r nucle!ll' p,-o.,otionfl and advert isel:lentos. Do you fePl a dhersi or. 

of GPU' a fund a fr""' nuclear prorr.otion would faeili tate the clear. up? I!' no t ,  
wha t other pressure CM the NRC exert on GPU an d  the nuclear ineustr;; to 
r�se funds for the cleanup of Unit 2? 

Question 2, (P. 5-Q. 21) , :  The re;>o:-t 8tates that , '":he T".l 8ite 
i8 not suitable as a permanent repo,.i tory for radioact ive vaat es generAte : 
by the accident . " 1 agree . However, there are new federal laws concerr: in£ 
interstate tran..,ortation , interstate compACt" t.ave arisen , 11nd etatee 
vhich once velcomed wastes are having eerinu15 reservations. llov can the 
NRC assure the public that the8e nev developments vill not result in e long 
and 00stly delay in transporting radioactive waste from Three Mile Ia:and? 

Question 3, (p. 7-C(. 27} , :  The report states, "A radiation worker "'"Y 
receive no more than 3 rem of radiation doae in any three-month perioc . No 
vorker "'•1 average more than 5 re"' per year for each yeBT past age 1 8 . "  
In 1934 the government aaid th!lt 50 r em  a year wae a "safe do,.e", by 1956 
the government had reduced the "safe dose" level to 5, rem. Do you feel 
that in the laet lE years teca�ology has increaeed in the nucl�ar fiel d 
!aT enough to varrant a reducti on in the "Nfc dol5e"7 5 rem seemr. very 
high since vorker15 ••ill be expoaed to background radiation an oth�r 
"IIDexpected" radioactive releaael5 from Three Mile leland. AliSO would sr: 
exposure to 3 rems in a relatively short period of time•increaee the chance• 
of canc�r? 

•B, abort time 1 mean any time span vithin the three month period. 

Question 4 ,  (p. 10-Q. 43) , :  The NRC seems eatiafied the GPO ie taking 
every preventative measure to protect woman of chile bearing age . Hac the 
NRC ever done a report concerning the percentage of women who work at TH1 
and have had ai8carriages, st illborn babiee or deformed babie�� 

J· iol<'W your fiCioedule i t  bUIIJ' but 1 vould greatly BpJonCiate II promr t 
' re�lj . , 
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BIOMEDICAL METATECHNOLOGY, INC. 
1 09 MAYNARD DR., EGGERTSVILLE, NY 1 4226 

(71 6)-832-4200 

J a n u a r y  2 4 ,  1 9 8 4  

n r . B e r n a r d  J . S n y d e r  
T l h r e e  M i l e  I s l a n d  P r og r a m  O f f i c e 
u . s .  � u c l e a r  R e g u l a t o r y  Comm i s s i o n 
Wa s h i ng t on , DC 2 Q � 5 5  

n e a r  n r . S n vd e r : 

T h e  e n c l o s e d  l e t t e r  to t h e  �ew Y o r k  T i m e s  i s  a 
comme n t a r v  on t h e  m i s m a n a g e m e n t  by N R C  t h a t  n e e d l e s s l y  
e n d a n g e r s  t h e  h e a l t h  a n d  s a f e t y  o f  r e s i d e n t s  a n d  w o r k e r s  
a t  T M I .  I f  �RC t o o �  t h e t r o u b l e  t o  u s e  c u r r e n t  r i s k  
e s t i m a t e s , i t  wou l d  s e e  t h e  f u t i l i t y o f  i t s p r e s e n t  
c l e a n - u p  n l a n  a n d  wo u l d  l e a v e  t h e  r o d s  w h e r e  t h e y  �e l o n a , 
i n  T H I - 2 .  

I f  �RC wou l d  r e a d  my D I R E CT � S T I HATRS OF LOW- L�VFL 
Q A D I A T I ON P I S � S O F  LU NG C ANC E R  A T  TWO N R C - C OM P L I A N T  

N U C L F: A P  I N S T A L L AT I ONS : HHY "- R f'  T H E  N E H  P I S � ES T I IlATES 

20 TO 2 0 0  T I M ES T H E  OLD OF f i C I A L  8 S T I HATE S ?  ( mv Y a l e  
pape r ( 5 4 , 1 9 8 1 . , 3 1 7 - 3 2 8 , Y a l e  J o u r n a l  o f  8 i o l ogy a n d  
�ed i c i n e )  i t  wou l d  f i n d m o r e  t h a n  3 0  p a pe r s  l i s t ed wh e r e  
t h e r e  a r e  o o s i t i ve h e a l t h  h a z a r d s f r om l ow- l ev e l  r a d i a t i o n .  
I t  i s  impo s s i b l e  t h a t  t h e r e  wou l d  b e  s o  m a n v  i n d e o e n d e n t  
s c i en t i f i c  r e p o r t s  o f  h a z a r d  u n l e s s  t h e  � c t u a l  r i s k s  a r e  
a b o u t  1 0 0  t i mes g r e a t e r  t h a n  t h o s e  u s e d  b v ' N R C  i n  i t s 
d e c i s i o n-ma k i ng .  

V e r �  s i n c e r e ! �  yo u r s ,  

I r w i n  D . 8 r o s s , Ph . D .  
P r e s i d e n t  
8 i omed i c a l  M e t a t e c h n o l oq v , I n c .  



BIOMEDICAL META TECHNOLOGY, INC. 
1 09 MAYNARD DR., EGGERTSVILLE, NY 1 4226 

(71 6  )-832-4200 

Ne1-1 Yo r �  T i me s  
229 W . 4 3 r d S t r e � t  
� e w  Y o r �  C i t v ,  N Y  1 0 0 3 5  

T o  t h e  Pd i t o r : 

J a n u a r y  2 4 ,  1 9 8 4  

Com i n �  a s  i t  � o e s  a l m o s t  � yea r s  a f t e r  t h e Tn i - 2  
a c c i d e n t , t h e  T i me s  e d i t o r i a l  o n  mana qenent f a i l u r e s  i n  
t h e  n u c l e a r  i n d u s t r y  ( Ja n . 2 2 , 1 9 q 4 } s � ows how l o n n  i t  h a s  
t a � e n  f o r  t h e  l e s s o n s  o f  t h a t  a c c i d e n t  t o  s i n k i n .  0 n e  
oo i n t  i s  s t i l l  m i s sed : The r e a s o n  nu c l e a r  m a n a q e n e n t  i s  s o d i f f i cu l t  i s  t h a t  t h e  h e a l t h  h a z a r d s  o f  l ow- l e v e l  
i o n i z i n g r a d i a t i o n  a r e  so s e r i o u s .  T h i s  i s  w h v  a m i n o r  
l e � �  a t  a c o n v e n t i o n a l  nowe r p l a n t  may h e  r e oa i r e� i n  a 
few d a y s  wh i l e t h e  sane l e a �  at a n u c l e a r  P l a n t  c a n  r e s u l t  
i n  a o r o l o n o e d  s h u t down . T h e  h e a l t h h a z a r d s  l ea v e  l i t t l e  
na r g i � f o r  e r r o r :  -ny management m i s t a k e  c a n  b e  a f a t a l  
n i s t a � e . 

P e o p l e  i n  n a n a o e me n t  a r e  no d i f fe r e n t  f r om o t h e r  
h uman be i n g s : N o t  �n l y  do t h ey ma � e  m i s t a � e s  bu t ,  
t o  ma k e  ma t t e r s  wo r s e , t h e y  d o n ' t  l i k e  t o  a d m i t  i t .  
Th i s  i s  why t h e  c l e a n - up a t  T M I - 2  c o u l d  be mo r e  � a n o e r o u s  
f o r  wo r � e r s  a n d  r e s i d e n t s  t h a n  t h e  o r i q i n a l  a c c i d e n t .  
T h e  N u c l e a r  P e o u l a t o r v  Comm i s s i on o l a n  u n d e r es t i ma t e d  t h e  
r a d i a t i o n  e s pos u r e s  by a f a c t o r  o f  a t  l e a s t  1 0  a n d  t h e  
h e a l t h  e f f e c t s  h y  a f a c t o r  o f  1 � 0 . A l t h o u q h  t h e  c l e a n - u p  
h a s  ba r e l v  s t a r t e d , N'JRF'0- l 0 5 0  a d!'l i t s  t h a t  wo r k e r  e x oos u r e  
oa s s e d  1 7 � 0 pe r s o n - r e m  a l t h o u g h  T h e  l ow e r  l i m i t f o r  t h e  
e n t i r e  c l e a n  u p  w a s  o r i g i n a l l y  e s t i m a t ed a t  2 0 0 � . At t h a t  
t i ne , I sa i d  t h e  e s t i ma t e s  we r e  r i d i c u l o u s l v  l o w  a n d  t h e  
M°C ' s  n e w  u poe r l i m i t  h a s  b e e n  r a i se d  t o  4 6 0 0 0  Pe r s o n - r e m ,  
f r om 8 0 0 0 ,  

Howe v e r  beca u s e  NRC c o n t i n u e s  t o  u n d e r e s t i m a t e  hea l t h  
r i s k s  by a f a c t o r  o f  1 00 ,  i t  Pe r s i s t s  w i t h  i t s  o r i q i n a l  
c l e a n - u p  p l a n .  q u t  e v e n  t h e  NRC a c k n ow l e d o e s  t h a t  t h e  
r i s k s  t o  wo r k e r s  a n d  r e s i d e n t s  Cou l d  he v i r t u a l l Y  
e l i m i n a t e d  b v  a n  o p t i o n  ca l l e d  " e n t ombme n t " wh i c h  ... a u l d  
� e e o  t h e  F u e i r o d s  o n  s i t e .  T h i s  opt i o n  wou l d  c u t  b o t �  
� h e  r i s k s  a n d  t h e  c o s t s  b v  9 0 �  h u t  wo u l d  requ i r e  c h a n � e s  
i n  N R C  r e g u l a t i o n s .  F o r  i d e o l o g i c a l  r e a so n s  t h e  r ea u l a -

t i o n s  a r e  s a c r o sa n t  b u t  s e n s i b l e  n u c l e a r  manag ement wo u l d  
c h a n g e  t h e m  t o  s a v e  human l i v e s  a n d  h u n d r e d s  o f  mi l l i o n s  o f  
d o l l a r s .  

I f  N R C  u s e d  t h e  r i s k e s t i m a t e s  o f  n o r ma l  sc i en c e  
i n s t e a d  o f  t h o s e  o f  " o f f i c i a l  s c i e n ce • , c o s t - b e n e f i t  
a n a l y s i s  wou l d  f a v o r  e n t ombmen t .  I n  a c l a s s  a c t i o n  s u i t ,  a 
T h r e e  M i l e I s l a n d  P u b l i c  H e a l t h  F u n d  w a s  s e t  up to d o  
st u d i e s  o f  l ow - l e v e l  r a d i a t i o n h a z a r d s . I f  t h e  S 3 , 0 0 0 , 0 0 0  
wou l d  he u s e d  f o r  t h e  bene f i t  o f  t h e  r e s i dent s ,  i t  c o u l d  
o r o v i d e  d e f i n i t i ve e v i d e n c e  o f  h i q h e r  h e a l t h  r i s k s  w i t h i n  2 
v e a r s  a n �  a v e r t  t h e  r i s k  to T M I  r e s i d e n t s  f r om t h e  
c l e a n - u o _  How e v e r  t h i s i s  u n l i k e l v  t o  h a ppen b e c a u s e  t h e 
Comm i t t �e r u n n i n q t h e  f u n d  i s  d om i n a t e d  by t h e  i de o l o o y  o f  
" o f f i c i a l  s c i e n c e • t h a t  " l ow- l e ve l r a d i a t i o n i s  h a r m l e s s • .  
I t  h a s  j u s t  i s s u e d  a n  p p o  t h a t  v i r t u a l l y  p r e c l u d e s  r e s e a r c h 
t h a t  cou l d  s e t t l e  t h e  i s s u e .  

I t  i s  n r o s s  i n i u s t i ce f o r  t h e  money i s  t o  h e  u s e d  t o  
f u n �  " o f f i c i a l  s c i e �c e "  s t u d i e s  h v  t h e  v e r v  o e r s o n s  w h o  
h a v e  b e e n  t h e  a d v e r s a r i e s  i n  c ou r t  o f  l i t i g a n t s  s e e k i no 
c o m p� n s a t i o n f o r  r a d i a t i on i n j u r i e s ( a s  i s  l i k e l y  at T H I  
i n  t h e  f u t u r e }  i n s t e a d  f o r  t h �  o r o t e c t i o n  o f  t h �  wo r k e r s  
amd r e s i d e n t s  a t  T M I . 

Wh i l e t h e  T i me s  e d i t o r i a l  d e p l o r e s " ma nageme n t  by 
i d e o l o gy " , t � i s  is h a r d  t o  channe b e c a u s e  i t  bene f i t s 
t h e  i d e o l og i s t s  i n  t h e  n u c l ea r a r e a . W h a t  i s  now 
h a p pe n i n n at THI s h ows how t h i s  h u r t s  t h e ou b l i c- - t h e 
T M I  r e s i d e n t s , t h e  r a t e pa ye r s ,  a n d  t he t a xoave r s  a r e a l l  
g o i n g  t o  pay d e a r l y  f o r  t h e  NRC r e f u s a l t o  a d m i t i t s  
m i s t a k e .  

Ve�i n c

,

e r e l�vA s; 

� �/-�9--;1<7 
I r w i n  n . B r o s s , �h . n .  � r e s i d e n t  
q i omed i c a l M e t a t e c h n o l o n v , I n c . 

P . S . : tle t a t e c h n o l o q y  i s  t h e  t e c hno l ooy f o r  t h e  sa f e ,  
e f f e c t i v e , a n d  e c o n om i c a l  u s e  o f  o u r  pow e r f u l  new 
t e c h n o l oo i e s . 



HARRY HUGHES 

GOY[RHOR 

Dr .  Ronnie Lo 
Project Manager 

MARYLAND 
DEPARTMENT OF STATE PLANNING 

301 W. PRI!STON STRI!I!T 

BALTI M O R E .  MARYLAND 21201 · 238!1 

Three Mile I sland Program Office 
U . S .  Nuclear Regulatory Commission 
Washington, DC 2 0555 

Reply Due : 

State Identification Number:  

State Clearinghouse Contact :  

CONSTANCE LIEDER 

SECMTAIItY 

January 24 , 1 984 

February 2 3 ,  1 984 

84-1-294 

Samuel Baker 

� :  Draft Supplement.�eal ing with Occupat ional Rad iation Dose 
- Three Mile Island Nuclear Station, Unit 2 

Dear Dr . Lo :  · 

This is to acknowledge receipt of the referenced subj ect .  We have initiated the 
Maryland intergovernmental review and coordination process as of this date. Yvu 
csn expect to receive review comments and recommendations on or before the reply 
date indicated . If you have any questions concerning this review, please contact 
the staff member noted above . 

The State Identification Number must be placed on any financial assistance 
application form and used in future correspondence. 

We are interested in the referenced subjec t  and will make every effort to ensure 
a prompt review. Thank you for your cooperation. 

GWH/ cw 

TELEPHONE: 301 · 3113· 7875 
OFFICE OF STATE CLEARIN(,nOUSE 

Sincerely, 

or, ryland State Clearinghouse 
for Intergovernmental Assistance 

Oak R1dge 
Associated 
Un1vers1hes 

February 7 ,  1984 

Dr .  Fred Bernthal 
Collllllissioner 

FTS : 5 7 6- 3 1 7 1  
Post Office Box 1 1  7 
Oak R1dge. Tennessee 37830 

U . S .  Nuclear Regulatory Commission 
1 7 1 7 H Street , N.W.  
Washington, D.C.  20555 

Dear Fred : 

lnS!I!U!e 
tor Energy 
AnalySIS 

I note that NRC has modified ita estimate of the number of cancers that will 
be incurred among the 1 0 , 000 workers cleaning up TMI- 2 .  According to the 
newspaper account , the integrated exposure is now set at between 1 3 ,000 and 
4 3 ,000 man-rems , and the new estimate of cancers is between 2 and 6 .  The 
latter figure i s  obtained by assuming the linear hypothesis with 7 , 000 man­
rems per cancer .  

In making this estimate, NRC i s  ignoring the uncertainty in the cancer dose­
response at low dose . According to the BEIR-III report , one cannot exclude a 
lower liait for cancer induction of zero at the low individual doses ( 1 , 3 to 
4 . 3  rems ) encountered here . A more accurate and scientifically justified 
s tatement by NRC would have been "the estimated number of additional cancers 
lies between zero and six , "  not between "two and six. "  Of course , the actual 
difference between a lower limit of 2 and 0 is hardly significant--but the 
psychological impact could be much greater than this . A newspaper reader who 
learns that there may be no extra cancers I should think would be less appre­
hensive than he would be were the NRC to state , categorical�y. that there 
would certainly be at least 2 cancers . 

All of this is by way of urging NRC to re-examine its own position on the 
linear hypothesis : I cannot object to NRC giving an upper limit to number of 
cancers per man-rem ; I object s trongly t o  NRC, or anyone else , giving a lower 
limit different from zero when the individual exposures are no gre.ater than 4 
rems ! 

Best wishes for a Happy New Year ! 

AMW : bc 

Sincerely , 

Alvin M. Weinberg 
Director 
Institute for Energy Analysis 
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8 February 1 984 <J.1.SJ •U·IOO':" 
Dr. Berna rd J. Snyder 
Prosran1 �rector 
Three Mile bland Proaram Office 
O!fice of Nuclea r R eactor Resulatlon 
U. S. Nuclear Reslllatory Commt .. ion 
Wu hinston, D. C. Z0555 

!.!1. Con1n1enta to Draft Sunlement 1 
Prosrammatlc Environmental Impact 
Statement Related to Oecontazninatlon 
and Di•110•al of Radioactive Waatea 
R e allltlns from March Z8 , 1 979, 
A c cident, Three MUe leland Nuclear 
Station, Unit Z (NURE0-0683) 

Dear Or. Snyder, 

Enclo .. d you. will plea a e  find my commenu 
to the draft auppleme11t PElS for TMI-Z cleanlll'. 

A lthoush NRC ata!f haa b:lcreaaed worker 
radiation eJEPOaure expectation• alx-fold for the durat1o12 
of clea12up, the ae maxlmiaed expectation& atlll fall ahol't 
of potel\tlal wol'kar e:cpoaurea due to vaat UDc ertalntlea 
ln atatua of TMI- Z plenwn, low e l'  core &lid reactol' 
vea ael core aupport atructurea . Olaaeetlon of fuaed 
fuel aa aembli ea, plenwn and core aupport atl'uctures 
will contl12uoualy contamlnate primary coolant with 
particulatu and !lnea wblch mu1t be fUtered prlol' 
to cb.eznl.eal deco12tammatlo11 via the aubme rsed de­
mlfterallaer ayatem. Worat caae acenanoa for worker 
a12d e12vlronmental eJEPOaure• have not been taken lnto 
account l12 the draft auppleme12t PElS for TMI- Z cleanup. 

ID addltlon, newer eatlmatea of carcinosenic 
and muta senlc rllk1 hom radlatlon expoaure have not 
been taken into a c coUDt Iince l a auance of the ea rllel' 
PElS Ma rch 1 98 1 .  F mally, the draft P:&:IS ln1i1t1 on 
the eu.phemilm "dafuellDI" fol' the most hazardou1 pha se 
of TMI- 2 cleanup, the delicate removal of 1 00 toni of 
deatroyed core a12d fuel debrh. 

Youn alftce l'�� . . �.'w iLt( r 
�·l'uc e Molb.olt , Ph. D. 

Comment to 
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Department or B1ology 
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!ntro4Uction 
Due to increased estimates of radiat i on risks to workers 

during c leanu� or Three Mila I sland Nuclear Station, Uni t  2 

( T�I-2 ) the u . s .  Nuclear Regul atory commiss ion has bean re­

quired by the Nat ional Environmental Pol icy Act to issue a 

supplement to i t s  original Programmatic Envi ronmental Impact 

Statement dealin� w i t h  the TMI-2 cleanup . Increased doses 

to workers are now eat imatad at 1 3 , 000 - 46 , 000 paraon-rama , 

u� from the original estimates or 2 , 000 - 8 , 000 person-rams .  

In my comments t o  the draft suppl ement PEI S ,  I wi l l  

consider t h e  following i ssue s :  

1 )  Are human r i sk estimates valid for increased 

exposures of 1 3 , 000 - 46 , 000 parson-ram s ?  

2 )  I s  the upper l i m i t  o r  46 , 000 person-rem• 

real 1 1 t i o ?  

3 )  What d o  increased riakl to workers mean 

when translated to nonworkers residing near T�JI-2? 
4) Can the most cri t i cal phala of TMI-2 core 

c leanup accurat ely be cal led "defuel1ng • ?  

5 )  Ara cora decontamina t i on procedures developed 

such that worker and environmental exposure risk& 

are minimal? 

6 )  What are the risks inherent in delayed TMI-2 

core cleanup? 

A l t hough worker r i s k  estimates have bean increased 

in the draft suPplement P�IS , there is every reason to 

bel i eve that these est ima tes are s t i l l  minimal . Bi a ks 
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to persons residing near TNI-2 are n o t  included i n  the 

suppl ement draft PEIS and were inadequately addres sed 

in the original final PEIS of March 1.98 1 . Unlau the 

TMI-2 cora is in danger of assuming ra-eritica l i ty , there 

is no reason from the standpoint or worker or pub l i �  

hea l t h  considerati on& to push ahead w i t h  any of the 

three alternatives out lined in the draft supplement PEIS . 
Are human t11k ontimatcs JAlid tpr ingreatod tJpORHtft' 
or 1 3,000 - 46 000 perggn-rems? 

Despite the fact that rev i s ed  health risk estimates 

exi a t ,  for example from the BEIR- I I I  report ( Bi ological 

Effect s  or Ionizing Radiation, U . S .  Nat ional Academy of 

Soiencea , 1 9 80 ) , the draft suD�lamant PEIS continues to 

rely upon outdated hea l t h  risk est imat e& for human exposure 

to ion1z1n� radiat ion .  In A�pendix S ,  �ge B. 1 ,  the staff 

relies u�on risk estimates from the 1 972 SEIR report and 

i t s  own flawed atat i st ioal analysis of 1 97, , WASK- 1400 , 

which also concluded that a TMI-2 type aco ident should 

happen once every 20 , 000 reactor-years . 

Various ri sk e st imat e s  for human genotoxio effects 

from exposure to ionizing radiation have been developed, 

DaaDi te NRC staff ' s  insi stence that their health affect 

r i sk eat imatora are • tnternationally accepted " ( p . i 1 1 ) ,  

many interna t i onally recogni z ed physic ians and health 

Dhy s i o i s t s  would d1 sagree .  Por example , J o hn  Gorman, M . D. , 

former Director of Lawrence Livermore Laboratori�s , 1n h i s  

authori tative Radiat ion � � � ( Si erra Club , 1 981 ) 
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applies a r i sk e s t imator or one cancer per 268 person-rems 

wn1on would trans late as 1 7 0  cancer deatna from 46 , 000 

person-rem exposure rather tnan tne 6 deaths calculated 

in the draft suoplement PEI S .  I n  addi t i on ,  Gofman ' s  ri sk 

est imates would indicate )40 add i t i onal genet ic defects 

among worker offspring at 46 , 000 person-rem exposure 

rather than 12 as in t he draft supple� PEl S .  
I s  the upptr limit of 46.000 person-rem worker expoauro 
rtal1atig? 

The NBC was r orced to i s sue i t s  draft supplement PElS 

because data accumulated from hundred& of entries into the 

TMI-2 containment bui lding s ince i 980 nave indicated that 

worker exposures were estimated six t ime a too low in the 

ori�inal PEI S ,  Much o f  t h i s  increased worker exposure 

estimate comes rrom rea l i zation that the TMI-2 reac tor 

core i s  largely melted,  crumbled and fUsed , suoh that 

workers in core removal wi ll be exposed to prolonged 

periods or radiat ion which were underestimated in Marcn 

1 981 . Ye t ,  much uncertainty exi s t s  as to the state of 
the TMI - 2  core , as admi tted in the draft suoplement PEIS : 

1 )  Below the upper plenum there 1a a core void or 

about 5 feet where fuel assemblies nave been oompl etel7 

destroyed, Under t h i s  there i a  a rubble bed a t  l east 

1 4  incnes in dept h ,  "The conditions below the rubble 

are not known . • ( p , 2 . 8 )  
2 )  Pi �re 2 , 6 , a cutaway view o f  the TMI-2 reactor 

vessel , s hows this uncertainty as t o  the condit ion of 

-)-

tne l ower reactor vessel more expl i c itly in desori binl 

the three lowest levels of tne ve1 sel : 

a )  CORE AREA - CONQITIQN UMKNOWN 
b )  LOWER GRID - CONDITION UNKNOWN 
c )  FLOW DISTRIBUTION - CONDITION UNKNOWJ ( p . 2 , 9 )  

( Emphases mine ) .  

J )  Decontamination o r  the primary coolant ma7 require 

gri t  blas ting of the reactor vestal an4 piping before 

chemical deconta�ina t ion :  • • • .  the most highly con­

taminated port i ons of the system , such as the reactor 

ve1sel and pi ping to tne pressuri zer , maz requi re 

mechan i cal decontamination by gri t �las ting or other 

methods befor e ,  or in place or, !ull-sy e t em chemical 

decontaminat i on . • ( p . 2 . 1 1 ,  Emphasi s mine ) ,  

4 )  Uncertainty ex i s t s  aa to plenum integr i t7 : 

" Clearance between the pressure vetsel and the pl enum 

i s  onl7 50 m 1 1 1  ( 50 thousandths of an inch ) ,  eo 1nL 

ease or plenum removal i s  s t i l l  open to question as 

the ol enum may be warped. •  ( p. 2 . 8 ,  Emphas i s  m ine ) .  

If the plenum i s  warped , i t  will have to be cut up , 

which would be a potent iall7 " hi gh-dose J ob . • ( p. 2 . t 9 )  

5 )  Considerable uncertaint7 exi s t s  about decontami-

nat i on of the primary coolant by the submerged demine­

ral izer system ( SDS ) ,  Thi s sys t em 1s eas i ly blocked 

b7 part i cula t es , which are planned to be removed by 

fil tra t i on prior to ion exchange adsorp t i on. Yet 

each step of fuel removal requires ext en s i ve cutt ing 

and mechanical s eparation which wi ll reflood tne 



primary coolant w i t h  rine• and o tn er part iculates . 

"The fuel removal pl�na have not y e t  been fin&l1zed 

because inv e s t i gations of fuel c ondi t i ons are s t i l l  

i n  pro�ress . •  { p . 2 . 1 9 )  continual contamina t i on 

and decontam ina t ion of pr imary coolant by rel eased 

fines and o ther part iculates during fuel removal 

could lead to cons iderably higher worker exposure• 

during t h i s  c r i t i cal phase of reactor vessel c leanu p .  

6 )  The mechan i c s  o f  actual fuel removal are very 

poorly art iculated in t he draft supplement PEIS . 

None of the o r i�inal 17? fuel assembl i e s  i s  intact , 

but t he exact extent of fuel pellet fus ion ,  crumbling 

or the s i z e  of debr is to be encountered in the bot t om 

of the reao tor vessel remain unknown: 

? ) 

• l  ' The ruel lL assumed to be in a combina t i on 

of the f o l lowing conf igura t i on s :  

• fused sections--

e core debris-- • ( p .  2 . 1 9 ,  Empha s i a  mine ) 

b )  " Ad jacent pi eces lilA:£. .n&.4li ..t,g.  .he.. unar11.ted 
1n order to be removed. " ( p .  2 . 1 9 ,  Empha s i s  m ine ) 

Finally , there i s  considerabl e  uncertaintY as 

to worker exposure doses wh ich wi l l  result from re­

moval of lower interna l s  at t he core support a s s embly . 

:It condi tions renuire, i t  wi l l  be cut up for removal . "  

( p ,  2 . 20 ,  Empha s i s  m ine ) .  

!he draft suppl�ment PEl S increases poten t i a l  worker 

exposure rrom 2 , 00 0  - 8 , 000 person-reme to 1 3 , 000 - 46 , 000 
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person-rams as a result of decontaminat ion of the T!U-2 

reac tor containment vessel and core,  Upper and l ower 

est imates of dose d1 ffer by a factor ot 3 . 5 .  Iet , as 

outl ined above , for key sec t i ons o f  reactor vessel and 

core c l eanup , e a pecially in the arena now refered to as 

·�erueling , "  con a i derabl e unc&rtainty exi s t s  as to what 

impediments to c leanup w i l l  be encountered once t he reac tor 

vessel i s  breached . Hence ,  it is not known whether sen s i t i ve 

s e«ments of the cleanup operat i on will take week s ,  months or 

even years . These uncerta1n t i el make a riek range e stimate 

of 1 ) , 000 - 46 , 000 oeraon r � 5 _ - ems ,  a � ·  - fo ld range , hi�hly 

unlikely . Rea l 1 s t i cally , t he upper extreme or t h i s  ran�e 

snould be increased according t o the worst case scenar i o  

Wh1cn m1ght obtain during TMI -2 reactor vessel and core 

o l eanup. 

What do increased risks t o  workers mean wnen translated 

to non-workers residing near TMI-2? 
Tne popula ti on res iding near Three M i l e  I s land has 

been per s i stently expo s ed t o  radi onuc lide relea s e •  and 
accompany ing psycho logical s tress as a r e sult of the TMI-2 

acc ident . Upon various occas ions s ince 28 Marc h 1 979 this 

populat i on nas been exposed t o  20 m 1 1 1 1 on curies �enon- 1 ) ) ,  

a t  l ea s t  2 6  curt es i odina- 1 )1 , 2 0 0  curies tri tium ,  4 ) , 000 

curies krypton-85 and other radi onucl ides in t he i r  water 

and u r .  r a  onuc l ides has The oresent core tnventory of di 

a oot en t i a l  hea l t h  t hreat far in •�ce s s  of any prev i ous 

radi onuc l i de e�posures from the acc ident and 1 t 3  afterma t h  
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at TIU - 2 .  In the rad i onuol ide inventory a r e  act inides , 

including 1 50 , 000 curies or plutonium- 24i , stront ium-69/90 , 

c e s ium- 1 J7 ,  cobal t-60 and at least 1 50 other radionucl ide 

apeciea , all or which are dangerous t o  human healt h .  

Considerable uncertainty ex i s t s  as the the s tate o r  

the plenum , lower core and lower int ernals or the core 

support ass embly which will determine the difficulty or 

decontamination and ext ent or worker radiation exposure 

( see previ ous section ,  pp. J-6 ) .  This same uncertainty 

translates as pot ent ial increased non-worker exooeurea 

in res idents li ving near Three Mile Is land , There are 

two potential sources or increas ed radiat i on exposures 

to persona residin� near TMI - 2  as a result or further 

stages or the cl eanun operati on :  

1 )  �om unforeseen mechanical failure to heavy 

equipment during delicate stages or plenum, core 

or core-support remova l .  The s e  mechanical fa i lures 

could include unpredictable lodgings or droppings 

ot large sect ions or t he rused core during attempted 

removal which would have high potential Cor both 

worker and environmental contamina t i on and cause 

semi-permanent breach or the containment vessel . 

2 )  Prom underest imated levels or potent ial en-

vironmental c ontaminat ion even in the absence or 

acc idents due to the uncertaint ies or plenum , 

core and core- support oonri�rations . 

Release of revi s ed worker exposure est imates in draft 

suopl ement or the PEIS has already exacerbated p&ycholo�ical 
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stress or res idents in the TMI-2 community , There would 

be irreparable harm , bot h  to the psychological health or 

the popula t i on residing near TMI-2 and to the regard this 

popula t ion has Cor the u . s .  Nuclear Regulatory Commiss i on 

i t ,  two y ears henoe , a second draft supplement to the PEIS 
were is sued acaording to NIPA mandate ,  because , upon entering 

t he core , worst oaae scenario calculation• presented worker 

exposures well in excess or 46 , 000 person-rams . 

can the most critical ona•• or TMI-2 core cleonup accurately 
be called "defueling•? 

Normally opera t ing nuclear power reaotora are defuele4 

approximately annual ly and generally involve the replacement 

or about one-third or the spent ruel assembl ies with fresh 

fuel rods , The opera t i on  is conducted entirely by remote 

control through a fuel canal adJacent to the reactor ves1el 

and apent fuel rods &re then a tored still submerged in pool• 

adj o 1ning t he reactor.  

Thil  11 rar from t h e  scenario at present at TMI-2 . The 

rual canal cannot be used for 'deruel 1ng• aince none or the 

fuel assemblies which normally pass through this canal are 

intac t .  Inatead , cranes , grappl ing hooks , sawa , torches 

and other separation and removal devices Cor the ent irely 

decomposed core �us t  be ap�l i ed from above through l ifting 

or a potentially warped pl enum after reactor head remova l .  

I t  is euphemistic at be1t , fraudulent a t  worst an d  certainly 

m i sleading t o  rerar to this most hazardous phase or the TMI-2 

cl eanup operat ion as detuel1nf . Perhaps removal � � � 
more accurat ely conveys the real s i tuat i on .  
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Are core decgntam1nAt1on orocedures develo�ed such that 
worker and envirgnmental exnosure risks are minimal? 

In the race or overwhelming ignorance concerning the 

inte�r i t i es or TMI- 2  pl enum , core and core-support , prudence 

dictates proceeding caut i ously IUOh that worker and env i ron­

mental contam inat i ons are kept to a minimum . Thi l  ia not 

the tenor or the draft supplement PEIS : 
1 )  i t  i s  s t i l l  the conclu s i on of the atarr , 

aa it wa1 when the PEIS was compl e t ed ,  that cleanup 

abould orogeed ..u_ exped 1tioualy .Jl.l. pouible to reduce 

the potential ror release of radioac t i ve material• to 

the env ironment .and to an1ure that TMI-2 doe• not be-

come a long-term rad i oact i ve waste d isposal s i te , • 

( pp ,  iv-v , Emphases mine ) .  

Neither reason expressed supports the start ' s  conclus ion . 

• ixpeditioua • cleanup may well release more radionucl ide• 

to the environment than oautiOUI cleanup, for the reaaon1 

outl ined previoualy in the1e comment s ,  Caut i ou1 cleanup 

bY no meana arguea tor es tabl i s hment or T�:I-2 as a perma­

nent repo s i t ory tor high level rad i oact ive wa1tes any more 

than atorage or spent fuel assembl i e a  on- l i t e  at many other 

nucl ear reac tors renders t hem l ong- term radioactive was t e  

di sposal sitea . I n  succumbing t o  this reaeon1ni, N R C  starr 

i l  «U1 l ty or a simpl i a t i c  •now or neve r •  approach ,  whi c h ,  

in t h e  race or consid erable uncertainty s eems imprudent 

at best . 

2 )  • Puel removal delays are conaidered unde a i rabl e 

because the fuel continue• to pose a potential riak to 

workers and the public and because informat i on obtained 
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rrom examing the fuel i a  expec t ed to be useful in improving 

the safety or other nuclear power fac i l i t ies , •  ( p ,  i v ) .  

Here again NRC staff ' s  reasoning tor exped i t i ous c leanup 

seems flawed . or course ruel in the destroyed core is a 

po t ential risk to workers and to the publ i C ,  but that potential 

i s  all the more real i zed upon core decontamination and removal 

or hi ghly hazardous high level radvaates . It nasti ly or 1m­

prudently approached , t hi l  • ootential ri s k •  becomes real r i l k  

and , hence , does not J U1 t 1 f7 removal , *  A e  to t h e  userulne•• 

o r  the hi�hly me l t ed and crumbled core tor didactic purposes 

in imnroving the safety or other nuclea r  power rac i l i tiee , 

this may be a useful argument for o�taining Japanese inves t ­

ment in c o r e  cl eanup , but it is hardly an arKUment that ex­

Qed i t ious c l eanup ie leaat risky ,  which it the subJeot of 

thi s draft supplement to t he PEIS.  
Wbat are the risks 1nherept in delaYed T�I-2 core cltanuR1 

Impl i ed throughout the draft supplement PEIS are the 

dan�ers or delaying core c leanup above and beyond the ex­

pl i c i t  reason stated . Is there a danger or re-c r i t i cal 1ty 

in the core at TMI-2? \</hen thil same que s t i on was pos ed 

during commentary to the in i t ial PElS , the po1aibil i ty was 

strongly den i ed .  It , now, thi s i s  a real danger, o r  i f  the 

NRC starr assesses i t  may become a danger in the near future , 

this dan�er or re-crit ical ity or thA TMI-2 core should be 

rea l i s t ically included in the final euoplement PEI S .  
*Thi s same ploy was used by NBC starr to Just i fy krypton-as 

ventin� in June-July 1 980 , to protect the pub l i c  rrom 

acc idental krypton-as releases ! 
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Conclus i ons 

Despi t e  the fac t that worker dose e s t imates have 

increased s i x-fold s ince the original PEIS on TMI - 2  

c l eanup , t h e  N R C  •tart i n  i t s  draft suppl ement retains 

i t s  original conclus i on that c l eanup proceed as ex�edi ­

t i ou s ly as poss iole . The NRC s tarr ' s reasons ror reten­

t i on or i ts earl ier conclusion appear inval id. The 

potent ial ror release or radioac t i ve materials into t he 

env ironment i s  exacerbated bY core c l eanup rather than 

decreaaed , unl e s s  the core is in danger or ra-cr i t i ca l i ty ,  

a po t ent ial dan�er not addressed 1n the draft suoplement 

P!I S .  A n  al terna t ive cautioua c l eanup procedure which 

max i m i z e s  worker protec t i on would not enhance the chances 

that TMI-2 becomes a l ong- t erm radioac tive waate di sposal 

s i t e . 

Furthermore , new geno toxic human dose a • a easments 

have been made s inoe the last PEIS which were not taken 

int o account in the draft supplement ( Gorman , 1 981 ) .  

These risk assessments when applied to 46 , 000 person­

rams t ranslate at 1 70 add i t ional cancer deaths and )40 

add i t i onal genet i c defec t s  among chi ldren or the 1 0 , 000 

TM I - 2  c l eanup workers . Simi lar higher risk asse ssment• 

mu s t  be aoo l i ed t o  the environment and to the ri sk tor 

al ready aggrieved res idents l iving near TNI -2 . 

In 1 t a  f inal suoplement PEI S ,  1 t  is recommended that 

the NRC s ta r r  sub s t i tute the m i s l eading " detue l in� · w i th 

• removal of rue l debri s "  and seriously consider phased 
pl enum , core and core-suooort removal s t rategies w h 1 c h  

max i m i z e  worker and nearby resident safety . 
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CATHERINE I. RILEY 
3ATH LIGISL.AT1YI[ OfliTMCT 

HAIItii'OIIIO COUNT'Y 

COMMITTEES: 

BUOGCf ANO TAJtA'TlC)foj 

SUB-CC>tli!WITTI:It: 
EOUCA. TlC)floj, H£Al. TH AND HUMAN MSOUIIICI:S 

CI4AJIIIMAN: 
ADMIHI8'nU.TIV!.. [.l(lCUTIVI. AND 

LZGea.ATIVI: MVIEW 

Dr . Ronnie Lo 

SENATE OF MARYLAND 
ANNAPOLIS. MARYLAND 2 1 40 1 · 1 9 9 1  

February 1 3 ,  1 9 8 4  

Three Mi l e  I s land Program O f f ice 
U . S .  Nuclear Regulatory Commis s ion 
Wa shington , D . C .  2 0 5 5 5  
Dear D r . Lo : 

HO�E OFFICE: 
20 OI""I"ICI: STMET 

&n. AIR. MO 2 1 0 1  ..... 3777 

�ONE· 1538-7010 

PHON I:. 838-340 I 

IN ANNAPOLIS; 
301!1 JAMES $[NAT( O,.,..ICE BUILDING 

PHONE: 15 • 1 · 3 1 !58 

I am in receipt of the TMI E I S  dra ft supplement regarding 
occupa tional radiation dos es . C l early I am supportive of util i z i ng 
any methodlogy that provides for the lowest pos s i b l e  person-rem 
doses . 

However , as the representative of a large number of people 
directly down the Susquehanna from TMI , I bel i eve the u l timate 
goal at the TMI clean-up is to accomp l i s h  the clean-up i n  as 
s afe and qui ck a manner a s  f ea s i bl e .  The people o f  Pennsylvania , 
as wel l as those of us downs tream, mus t be v i ta l ly concerned that 
delay i n  the c lean-up pro cess continues to force us toward ev:nt-

. ua l i t i es that none of us want to see . F i rs t ,  the structur a l  1nteg r 1 t y  
of U n i t  2 continues to deter i orate a s  time pass es . Second ly , f a i lure 
to c lea n -up exped i t i o us l y , brings us clos er to the time when , f i nan­
cia l l y , ut i l i zing the TMI s i te a s  a long-term di sposal site will 
appear more a ttractive . Th i s  must not be a l lowed to occur . 

Thus , I would urge the NRC to approve the s a f est methodology 
pos sibl e ,  whi l e  not j eopa r d i z ing the c l ean-up proces s .  

Thank you for your cons ideration . 

S i n cerely , 

&---� Catherine I .  R i l e  
Senator 
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THE JOHNS HOPKINS MEDICAL INSTITUTIONS 
DIVISIONS OF NUCLEAR MEDICINE AND RADIA TION HEALTH SCIENCES 

6/S NORTH WOLFE STREET 
BALTIMOR£. MARYLAND21205-2179 

F ebruary 13 , 1984 
The Hon or ab l e  Arthur E .  Morr i s  
M ayor ,  C ity of L an c as ter 
120 N .  Duk e Street , P .O .  Box 1559 
L an c aster , P ennsyl v an i a  17603 

Dear Art: 

T�Jrphone JOl: 955-JJ5L' 

A n t i c i p a t i n g o u r  meet i n g  l as t  n i g ht at Harr i sbur g ,  the Maryl and Govern­
or ' s  C omm i t t e e o n  TM I m e t  on F e b r u ar y  6 ,  1984 w i t h  off i c i a l s  of the 
D e p a r tm e n t  of N at u r a l  R es ources of the State of M aryl and and approved 
u n a n i mo us l y  the draft response of the State of M aryl and to the S up p l ement 
to t h e  P r o gr ammat i c  Env ironmental I mp act Statement ( NUREG 0683 ) . A copy 
of the M aryl and op i n i on is  attac h e d .  

D es p i t e  t h e  f a c t  t h a t  t h e  meet i n g  i n  Harr i s burg l asted 5 hours , I was 
u n a b  1 e to present th i s  wr i tten op i n i on to the P an e l . Therefore , I wou l d  
b e  m o s t  gr atef u l  to you i f  you cou l d  attach the M aryl and response to the 
recorded trans cr i p t ion of the Harr i s bu r g  me et i n g .  

T h e  M aryl an d response is  a draft in  th at the Governor of Maryl and has not 
yet h a d  t h e  o p p ortun i ty to rev i ew the ac t i on s  of his adv i sory comm i ttee 
wh i c h  I chai r .  

S i n c e  I wi l l  not be ab l e  to attend the v i s i t  to TM I on March 8 ,  1984 ( our 
M ar y l a n d  g roup has inspected U n i t  II f i ve ti mes over the past four years 
a n d  f o u n d  t h e  v i s i t s to be mcst in struct i v e ) , I wou l d  apprec i ate your 
r e a d i n g the Maryl and respon s e  to the Adv i sory P anel on March 8, 1984 as I 
had pl an ned to do l ast n i ght if I had been gi ven the opportun i ty. 

I h o p e  t h a t in the future a mct·e bal cinced d i s c u s s i on of the i s sues wi l l  
be pos s i b l e . 

S incer e l y  yours ,  

_ .  · - ·  ....... . 
I 

Henry N .  \lagner , Jr . ,  M . D .  
Professor o f  Med i c i n e ,  R ad i o l ogy 
and E n v i ronmental  Health Sc i ences ; 
Director , D i v i s i o n s  of N uc l e ar Med i c i ne 
and R ad i at i on Hea l th Sc i ences 

kc  

c c :  Dr. N un z i o  J .  P al l ad i n o  
Dr . B ern ard J .  S nyder 

February 6, 1984 

Dr. Bernard J.  Snyder 
P rogram D irector 
Three M i l e  I s l an d  P rogram Off i c e  
Off i c e  of N uc l ear Reactor Reg u l at i on 
U .S .  Nuc l ear Reg u l atory C ommi ss i on 
W as h i ngton ,  DC 20555 

RE : Progrillllllatic Env ironmen tal Impact Statement rel ated to decontaminat i on 
and d i sposal of rad i oact i ve wastes res u l t i n g  from March 28, 1979 acc i den t 
Three M i l e  I s l an d  N uc l ear Stat i on , Un i t  2· oraft Suppl ement Deal i n g  w i t h  
Occupat i on a l  R ad i at i on Dose (NUREG - 0683 , Suppl emen t 1 )  

Dear Dr. Snyder : 
• 9 • •  

Thi s  l e tter i s  to forward the State of M aryl and ' s  comments on the Suppl ement 
to the P rogrillllllati c  Env i ronmen tal Impact Statemen t .  As l ead agency for the 
State of M aryl and for rev i ew of cl ean u p  act i v i t i es at-Three M i l e  I s l an d ,  the 
P ower P l an t  S i t i n g  P rogram has coord i n ated State rev i ew of the Suppl emen t .  

Maryl and ' s  princ i p a l  concern c on t i n ues tobe the hazard posed to i t s  pop u l at i on 
an d  resources by th e presence of h i gh l evel wastes , i n c l ud i n g  spen t fuel , at 
Three M i l e  I s l an d .  Maryl and ' s  pos i t i on has been that the " c l ean up shou l d  pro­
ceed as exped i t i ous l y  as reason a b l y  poss i b l e  to reduce the poten t i a l  for uncon ­
tro l l ed rel eases of rad i oact i ve mater i al s to the en v i ronmen t• ( P E l S ,  1981 ) .  
That pos i t i on h as not changed . 

The ev i denc e  presented in the S uppl emen t i n d i c ates that the total  rad i ati on 
exposure to th e work force dur i n g  the c l ean up wi l l  be hi g h er than ori g i n a l l y  
es timated . Whi l e  we i n  Maryl and are concerned about worker exposure an d  advo­
cate strict adherence to the ALARA pri n c i p l e , we note th at the doses to the 
i n d i v i du al workers wi l l  be w i t h i n  the l i m i ts of 10 CFR 20 , that i s ,  n o  work er 
wi l l  rec e i ve more than 3 rem/q uarter or 5 rem/year . 

Maryl an d is al s o  con cerned that the sel ect i on of the c l eanup pl an cou l d  del ay 
the cl ean up proces s .  We have reviewed the an a l ys i s  of the current pl an as 
we l l  as the three al ternati ves . Al tern ati ves 1 an d  2 wou l d  res u l t  in a del ay 
of fuel remov al wh i l e  res u l t i n g  in no s i gn i f i c an t  sav ings in occupat i on a l  
expos ure.  Because of th i s  de l ay,  an d  the fact that l i tt l e  o r  no dose s a v i n g s  
wou l d  b e  ac h i eved, Maryl an d con s i ders both o f  these al tern ati ves unacceptab l e .  
A l tern at i ve 3 i s  more attrac t i ve because of the projected redu c t i on i n  occupa­
t i on a l  exposure wi thout de l ay i n g  fuel removal . It does , however, s i g n i f i -
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O r .  Bern ard J. Snyder -2- Febru ary 6, 1984 

RE : P rogr�at i c  Env i ronmen tal Impact Statement rel ated to decon t am i n at i on 
and d i sposal of rad i oac t i ve wastes res u l t i n g  from M arch 28, 1979 acc i dent 
Three M i l e  I s l and N uc l ear Stat i on ,  Un i t  2 Draft Suppl emen t Deal i n g  w i t h  
Occupat i on a l  R ad i at i on D o s e  ( N UREG - 0683, Suppl em.ent 1 )  

cant l y  del ay the overal l  c l e anup wh i l e  M! l y i n g  on the specul a t i on that robot i c  
c l ean up technol ogy wi l l  b e  avai l ab l e  at some time i n  the future . Maryl and is  
opposed to de l ay i n g  even post-fuel removal e l ements of the . c l ean u p ,  and there­
fore con s i ders th i s  al ternat i ve unacceptab l e .  For these reasons , the State of 
Maryl an d  is opposed to the three al tern ati ves presented, an d  stron g l y  favors 
the current c l eanup p l an .  

We apprec i ate the opportun i ty to prov i de these comments and hope you find them 
usefu 1 .  

S incerely, 

Thomas E.  Magette, Admi n i s trator 
N uc l ear Eval uat i on s  

'-I dml 



....... G. c. �-
Henry H. Grillll Consul tinoJ Sciontiu 

or . ser�ara J .  Snyaer. Program Director, Three Nlle Island Program Office. � . s .  Nuclear Regulatory commission, 
·�'lsnlngton, D . C .  ZOSSS . 

32 Valley Drive. R03, 
Amville, PA, 17003. 
Feoruary 21, 1964 . 

> At 
_

or·e time
_
: reaa some of tne literature accoflllanv1ng tne d1Si0ute ;cout :�'e <:ll �c��g� or raa1oactive material in an acc1aent of tnis sort . As I !'o>!T'€'1'('e:: ir, ,_. ,:n� ,rlt:w /ork T�mes puol1snea material rrom a Broo�<:naven reoort . rn r.n1s re!)ort .; co :a-cula.ion '»�s maae to assess tne effeo:t of <Jlstriouting nalf tne raaia<.ctive at��� in tne containment area, or tneir transl!l.Jtea proc:ucts, oy •»ina -oorne •:l;:�r il:.'u�ion, over a large area . rne person IJII10 •»rote cnis part of r.ne •:locurnent �· 'J .. e a 1etter of protest to Pnysics Toaay, I believe . cne 1jf 11iS c::;rr.:; laints >�as ,:1;; ·:e::y f,�c; rna� ne oeHeveo tnis distritution vf 11a1 r tne rac!loac':i"e 1c:a •• ,;.�l·j �= " ��a Prl-Dcoly t..,Culc net :;apper . 7MI cemcnst:at r;c t.�at .��i s  cel!e� .Jas ·:s:�:ec� . · :_'�-':::'"'er�� pu�li� •Joes not 1.Jnaerstand t.t'�at. cr::r � 1�:3l -::ci��"'�r:e ·:·=l•:'Jl=��·:n5 �:sr. t;e ·�?�: ���r 1..:u':Pl�t.�J.-� erroneous assumpt1cns ... 5r-.G t�· . .5t ::�·.� :·�- �tJl ::s :f �l .. c-. :u.cu_otion� repr e�ent ony�lcally cjnreal1sd0le e•,enr.s . 

;t;C'•.Jt. 3 ::eBr a90 I 3t.tenoj8d 3 Syn'pOSium :3t Cap Hal Campus Of PSU . Thi: :':311'€ c;ues t!.�::n ·.�.,as t.mcer a1sc�J� s1on In a pr1va� c.  • or·,.::r·�o� .. . - .- .�.�· - - - .- - · • :�··-:- .:, �'·ie:· 
;Jart1c1osnts, =n anti -nuClear · 1naiv1oual, ···r 3s�·e,J .;1� ... ��·�' t:e tt��)�on� tne '"'�3vy 
.... ranium .jtoms could becorre a1roorne . i11s reply JJOS, o; �� .. �nsm\Jts:i�:.r. ·:� �·�c!c-cc: : ·,t: '"'OOle 1J2SSes ·3nc1 �-0 1ocir"'e 3tcms . I pre suiT'€, fr,:m sl:. tr"�e '.11 S':tjSSi·.Jf"'! ::Dr:·ut  ... !.'/l'�cn ... .. , .. �� -·� ···· · ·· � ...,� -s:.::-:-:� es��:T1Cte �c�:·c•t 'X·'.:.' :T:t .. c-, ::st:-!·:�:. .::.;s ::·�t:-s.�u�eG �c.·� 
-:::··:;no:o��r�-?'J ::<>: �.r·e�.e '1'��,.-: . ·JJt? '3t"'it)'.Jl'j :3:1 ::0 ).. /f:"ltl � ���-r �CC·.·� -:ne oo::��- :�!_ , ��� :·:•; ::r-.. � 
·:·::,··sc::�·� : •  : ·::G!t�-e . -:·.:s :::· .... es:�;:-r: sr-oL.o:c :..;� �G::!:·9s s�c . :s t:.e :.c�.-s:·. �·:: :·s s :. ::��c � .... �·---�? ·:,;r'l':3lnfT'II?n': '3�1"1.JC�ure ��on'Si Sl;ent'"' 1111 �n 3: or��Jlc�:=:1n :;f ·;e::tn� c�� ':'f""B :::� ... -:·c,·:.-: _ :·o� ... . -.c'!l Ttl)(..-! ·;r.C:!.1lU �.!'"o!. �- est.1:"!"::3Jt.8 je �·eGuc�c .... 

32 v�lley Drive, RD3, 
AmVille. PA. 17003. 

can . It nas alreaay suggestea tnat tne 1110rst of me preaictea pnenomena •:lo not 
occur . can we go on to prove tnat all tne pnenomer a tnat can occur are manageatle? 
Answers to some of tnese auestions coula even oe uortn a Dillion or even several 
Dillion collars in effort . 

People in tnis area snould oe looking for more signs tnat tne rest of tne worla is 
•••1ll1ng to nelp sustain tne THI-2 clean-up effort . we 1110u1a nave oeen •11ell aavi sea, 
rlgnt after tne acciaent, to try to sell opportunities to ao some vital researc� 1n 
a unique situation . Nownere else in tne �J�Crla is tnere an equal opportunity to 
stuoy some pertinent large scale proolems . All tnose going to learn from it, and to 
use tne results, snoula nelp sustain tne effort . 

Glass1fiea scientific literature is not avanaole to me .  It seems to me tnat :ne 
government agencies in cnarge of nuclear electric power aevelooment st1oulC r"ave r.aa 
ana snoultJ no•» nave a suostant ial aevelopment pro·�ram to prove tnat severe 
ac:cicents can oe containea. I nope tnat sucn programs exist tnat are not kno••n to 
me .  Clearly it nas oeen sno111n tnat tne •Jeneral population ·;an oe starrceojed into 
policies tnat can nave aisasterous long time result s .  It is also clear tnat 3 ;roup 
tJf pe•Jple ex i s t  wnose primary oojective is to •:leny tne oeoole or tnis sountr'' "ne 
oenefits Of nuclear •:Jeneratea electric power . ·�e snou10 ce sr.ow1ng tne •Orlc :nat 
energy inoepenaence is possiole for a f'ation 11111icn nas inadequata t1yojocaroon snd 
caroon fuel resources . Insteaa we grovel in fear, aemanaing :ero risk processes, 
•mien are pnysically unreal1zaole . In our aemanas, •»e rro:quently reacn tne state 
wnere we cause ceatns ana economic narasn1p ratner tnan releav1ng troem. Political 
pressure cannot cnange tne laws of tne pnysical universe . In fact, w11at ·-e ao �now 
says tnat tne pnysical worla cannot even sense, mucn less react to, our political 
pressures . 

The THI-2 cleanup delays are giving more time for tne processes of diffusion ana 
corrosion to taKe nola in tne containment ouilaing . If ��e are ever going to 
cle:n-up tne 3CC1aent resiaue, aelav can cause tne loss of �orne THI-2 ·�orf:er ' > 
life, necause tne orocesses of d1ffi;sion anc corre;s1cn are lne:<oran l� ::.no •;c r:.�nt 
on �t tne same oace no 'll6tter wn�t POlitical processes are doing . Tnose ·:l::!.rning �o 
!Je protecting lives ny cont1nuir>g oelay can, ana procao:!.1 are, .:ausing t!·,a :c:;s .;• 
life r!.gnt no'11 . �e �.unole c lean-l.JP process requires tne cest cornoeterce 1;r.3t �:an ::e 
�bta1rea ... to ac!i!e\Je ·3 rn1n:!.rP.Jm expend1�ure of 1::ves and effort . ce:::a:.n:y :!'""!at 
corrcetence is r>ot going to be �s3e!TOlea •;sing only decisions maae by a crowrJ 
mir.aful only vf political consicerations .  
I t  is my 1mpress10r. tnat tne 'JRC 1s o:ar�,;ec �i e n  t�e ::egLU:tisn of  :r.e ''')C:e5r 
electric oo"•er ir<custry . It is  �uccose·j to ma1ntain tl1is if'OUStl'ial f•Jnction ·::s ·:'"" 
of tne oot:C!flS cva1:.:c:e .:o: :��e ,�enerst!::n .:If e:ec:r�c :.;c:�!ler, fc:" :�"'.e c!t�::;r. s 
t.r�1s ')J'Jntry . . �r"'y ��P.C ��m:er-s 'J.It"'lo �e r'ot ·!_tlll!.!,Q to '-'-'0!''- �01.'-'2!'0 �� ... ��-? �:;�:�s -:;f 
OCjt:-ct!�,es sr:o1,;lO �e reqLJ&Stea to :es1Gn ,jnc: forceo �o cc so : f  ··:ec8s-s:::r: .. . ·Aa··J :,f 
t:ne •:lelavs t;!1·3t nave occurred are reallv notnin•J less �Mn oaootaae, ;:lll'ed •j1ro:>ctl 'l 
at �iie ;J8Dple or tnls nation ana t�e1r (.pportunit1es . :..et · s �&t :Fe -:-:�:-: c:eon-·.;o­
�oo (10r"le . 
Tl":�re is one �·;nd�IT'e!"'ltal 0b2�-t:icn ':'J ':!"'� ·�ay "':t"'e :-i:;\<( �e�ul-t:s �r'= r�cr;r��a ir ::0r ,..,. 
>!CRE�-0683 �rc- :C60 . r.e use of �alculatea �:!eatn risks .. �ace :n -::1e =-r:a:�:;-- a: :�::::-: 

�:.c: c��:�� ·�;:;;c�;ed;���:.J�u�c��v��.-�ige;�;�e o�;f�i �{;" ��;�;" �;��' -����·;��;� 
�t. ail . �nese rnarainal risK fiourl3s �ncula ce civen 1uitt1 -� �::nl: for rnarair::3l r:.t;v.� ·JJnicr� ;::esents tne impor:.:nt ·JP:�or.s a\lai:ac::.: .. :c �-d . N�er1 .:Je :e:�c: a ::S�:�e o� 
:±C�j.On tr:at f•)r-:es ��e !J-S"e •Jf r:ome f1,�ei,. :11 ,;eatns ·�Jrt1Ctl r:Ot.Jl!J ce :3VC"i.Cetj r;y '?0!T'i€' 



,.,_ \.3.. '-'· .:>. 
Henry H. Grinln 

Consulting Sci.ontist. 
32 valley Drive. RD3. 
AnnVille, PA. 17003 . 

•Jtner plan of action, snould be cnarged ro tne use of tne ft�el , cnosen . F•Jr example, 
1f 111e elect to replace nuclear •»1tn coaL tne different ial :narg1no:.r c:eatns snwla 
be cnarged to coal. A small marginal increment in deatns can be generated covering 
the main alternatives .  This taole need not oe large, because tne worthwni:e 
alternatives are· few in nuntJer no•- . Future events may constrain tnern even furrl'er, 
events sucn as anotner middle-east oil cut-off . 

Sucn a marginal deatn rate matrix neeas to include all of tne aominant death risK s 
associated witn eacn metnod of electric power generation . me entire process needs 
to oe descrioed oy tne main contriOutors to deaths 311long electricity c:�:>tc�2rs o.nd 
tne suopliers . Three contriOutors tnat would surely oe neeaed •»ould t:e mining ':ne 
fi.Jel. processing it for use in tne convertor. and converting it to elect::.c er:ergy . 
Pert"laps tnese •»oula provide au tne significant contrioutors ano .. ould be enougn to 
adequately represent tne situation as far as aeatns and safety are ccncernea . 

me present method of presenting the situation is completely inadequate, primarily 
because 1t encourages tne presu�Tption tnat -:�voiaing me •Jne 3C'::ivi cy •.;nCler 
•.:!iscussion will nave tne net result of zero marginal deatns . Anotner c11o1ce amen:;; 
tt1e options ava11ao1e may lea•J to negative marginal deacns, tnat is, ttle ::�"ir'·Q ·Jf 
lives . 
Prooaol1st1c RisK Assess�rent can generate rnaro1na1 :·isk :nat.r1ces ·�i1.!.c·· •:an ···elp · .. s 

::t:> to assess tne relative safety of our tretrods fOr generating electric cc•"er . I� .!.s 
._. certainly pos siOle that tnere is enougn safety data r1ow avanaole to :l'<:ke cetter 
1.0 juoge�rents .  Deatns tnat t1ave already oeen occurring over an extendea per.!.od srHJ•Jld 

not De permlttea to oe orushea as1ae oecause some policy aovocate coes not like 
tnern . All of tne main co�Tpetitors nave a oore tt1an trivial t1i story now . ·�e may �e·.:l 
to Keep Knowing aoout all of the a1ternat1 ves . we snould certainly oe very caref•Jl 
aoout allow1r1g any of tne main ones to be discaraea. particularly 1f tMse ••antiPg 
to •)iscaro it are ignoring some dominant pnysical constraint . 

This country needs to require advocates of specific policies in scnnect'-on :::::n 
safety oeoates to nave marginal aeatn matrices generate<:l . It st101Jld be re(:uued 
tnat tnese rest on estaol1sned data in tne case Of all e:<1St:!.ng ;:rc:::es:;e� . :-rey 
!ll.ASt also nave some •»ell oefined co�leteness oroperties . Processes ::na <Jat.o tiY:.t 
are cov:!.ouslv incciTIOlete snould oe oar:ed . ::nt1rely ne•» prcce:ses ,c,J:c: ::e :no:-e ,jifi'icult to· nanole

·
. They �t10uld not be aroitrarily thrown a;ro::·ng e':taolLr�·J 

processes . For tne mment. 1t �oula oe enougn :o try to nand:e es;:.::o::s:�,.� 
orocesses in tne •»ays outlined aoove . I tJnoer'ltano tMt some tentathe •"'J'te� ":::ve 
Oeen !!lade toward originating :egal1ties to :;e .�pl::.ed cO cur concentiO:"'S .:,::;,�: .. t 
oafety , Suct1 procedures onculo oe 9iven a lot •)f ne•• attention . � rn�ct',•:"� ,·,e-=·:J� ':o 
�e :..e<;ally ::.!ef!.ned recu1ring a re!dUlati�Q :�Qency :J =-� :ec:. �rcce::::e:: -:�:.�: :::: ·� 

inf�rior to some !'eference risK m�.(im.Jm arc to -::cc�ar. r..�.c·-:� t·�t::��r �:::=:· ·:c�"� ·;�'ie:· 

:eference risK . Guaranteed zero risKs in all s::::,�at:ons, Jr even :.� :;:'�' ; :-:: ... :': :(·', 
is '�Ot any citizen ' s  birtnrignt . 

·:·)!"t�tiCf"\'S �ocut �aretv rr�Jst oe re�olvec. il'"'��?y· •:8:ul·:: ..: !il �l"'l:; na��,:,n . �·-=- ��;.: =�·"�! 
}:::e: agencies rn;st �anQ in �;:ere . 

TRI-COUNTY REGIONAL PLANNING COMMISSION 
(CUMBERLAND, DAUPHIN, and PERRY COUNTIES) 

2001 NORTH FRONT STREET 
BLDG. 112 SUITE 221 

HARRISBURG, PENNSYLVANIA 1 7 102 
Staff Telephone 234-2639 

February 2 3 ,  1 9 8 4  
REF E R : F i l e #  1 9 8 4 - 1 2  

U . S .  Nuclear Regulatory Commi s s ion 
Office of Nuclear Reactor Regulation 
Three Mile I s l a nd Program Office 
Washington , D . C .  2 0 5 5 5  
Att n :  Dr . Bernard J .  Snyder 

Program Director 

RE : ncvi cw/Co�mcnt TMI Unit # 2 ,  PEI S :  Supplement # 1  
Dear Dr . Snyder : 

At their February 2 3 ,  1 9 8 4  meeting , the Tri-County Regional 
Planning Commission reviewed the above noted supplement and offers 
the fol lowing comme nt s :  

0 

0 

0 

c c :  

The proposed refocusing o n  reactor disa ssembly and de fueling 
as soon as pos s ible appears to be in the bes t  intere s ts o f  
long term

--
occupational and pub l i c  s a fety 1 

Concurs tha t the monitored interim s torage , as proposed i n  
Alternative 3,  is unacceptable due t o  t h e  unre l i a b i l ity o f  
robotic techno logical advancements i n  the forseeable future , 
the i ncrease o f  total decontamination di f f iculties resulting 
from de lay s , and potential health and safety ha zards 1 

The TMI s i te is not suitable as long-term repository for 
the accident generated radioactive waste . The Commi s s ion 
therefore concurs with NRC staff conclusion that decontamin­
ation activities shou l d  "proceed as expeditiously as 
pos s i b le while ensuring the hea l th and safety of the workers 
and the publ i c . "  

Dauphin County Commi s s i oners 
PA Intergovernmental Council 

840��80388 840223 PDR ADOCK 0�000320 P PDR 

Very truly your s ,  

€. � 
• Zei Qs ,  AICP 

cut ve Director 

[}vtf '/fl 



February 2),  1984 

Dr. Bernard J ,  Snyder 
Program Director 
Three Mile Island Program Office 
Office of Nuclear Reactor Regulation 
Nuclear Regulatory Commission 
Washington, D . C .  20555 

Dear Dr . Snyder • 

Please consider and respond to the following comments 
on the draft supplement 1 to the Programmatic Environmental 
Impact Statement related to decontaminati on and dispo�al of 
radioactive wastes resulting from March 2 8 ,  1979 , Acc1dent , 
Three Mile Island Nuclear Station Unit 2 ( NUREG-068J ) •  

1 .  

2 .  

J .  

4 .  

Why should the general public accept draft Supplement 1 as 
valid when Supplement 1 is an open admission by the N . R . C .  
Staff that they c an  only estimate the radiation doses the 
public will be exposed to , and that their estimates are 
( 1 )  too low ( 2 )  little more than mathematical hypotheses 
(J ) not based upon any actual experience ( 4 )  a continuation 
of the errors , poor policies , lack of understanding , poor 
supervision, mistakes , and c ontinuous underestimation of 
the serious radiation hazzards to which the general public 
is being exposed? 

How can you justify the intentional radiation exposure of 
10, 000 plus workers under ALARA requirements by selecting 
any decontaminating method other than Alternate three•  
defueling followed by delayed cleanup using robotics . 

Why didn ' t  the NRC forsee the incredible decontamination 
difficulties created by and compounded by failure by the 
lieensee to seal all exposed concrete surfaces and to require 
that the seal be renewed as required? 

Why did the NRC allow hollow-concrete-block walls within 
any building subject to contaminated liquid exposure when 
dec ontamination is impossible? 

Inasmuch as nearly five years have passed since the TMI 
"accident , "  and the NRC is only in the discussion and 
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"estimating" stage of radioactive dec ontamination, (which 
has already proved incorrect )  why wouldn ' t  robotic cleanup 
provide the necessary time to proceed in safety with due 
care to minimize human radiation exposure? 

6 .  How can the NRC gain the public confidence and rectify all 
of its past mistakes , many of which caused the TMI inc ident , 
when krypton-85 was regularly released into the atmosphere 
during "normal " operation and purposely vented into the 
atmosphere after the TMI incident? 

7 .  Public safety must necessarily concern the radiati on exposure 
of any human whether voluntary ( occupational ) or involuntary 
(non-occupational ) - the public safety cannot be divorced 
from employee safety . All employees are part of the public 

8 .  

and must be considered as such in any radiation dose measurement . 

The c onsistent inability of the NRC to oversee , supervise , 
forsee,  plan or execute Nuclear plant construction, operation, 
or decontamination casts serious doubt upon its ability in 
those areas . The NRC has to date ( 1 )  d•sregarded public 
safety resulting in the 1979 TMI incident ( 2 )  underestimated 
substantially the theorectical radiation exposure of employees 
( J )  failed to establish any dec ontamination schedule five 
years after the TMI incident ( 4 )  been unable to supply the 
technical skills or knowledge necessary to decontaminate the 
failed nuclear reactor although that possibility existed long 
before the c onstruc tion of TMI was begun. Wouldn ' t  it be far 
more use ful to have an independent group of nuclear scientists 
study the TMI problem and release their findings for public 
scrutiny and c omment? 

Inasmuch as the TMI reac tor was c onstructed to be a source of 
radiation exposure to the public for at least 40 years and 
inasmuch as the five-year delay in beginning any significant 
decontamination by the NRC has maximized the extent D6 total 
contamination at this point in time , the only item left that 
can be minimized is public radiation exposure ( including 
e.mployees ) .  Alternate three is the only alternate proposed 
by the NRC ( although there may be others ) which considers this 
item and therefore is the only alternative worthy of any 
serious consideration. 

10 . GPU Nuclear licensee decontamination proposals should not be 
considered , reviewed or approved in any respect by the NRC . 
Many of the problems that caused the TMI incident can be 
traced to the NRC approval of GPU proposals without adequate 
evaluation or follow-up as a matter of rec ord . Only independent 
studies and evaluations made by independent nuclear scientists 
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· d who are willing to put the ir 
skilled

.
in the�r ar��s an

on the line should be utili zed 
profess� onal reputa �ons 

by the NRC . 

I trust that you will give my comments full and c��� 
and that Your response will so demonstrate . 

c onsideration 

you .  

Louis M .  Busch 
1610 Cherry Lane 
Macungie ,  PA 18062 

:':J �he ::1c :o�missioners : 

:·!r . Jerrick , in the enclosed reprint , has expressed our feeli:'':;'S 1:�tter 
�han �e c ould , but would like to add a few thoughts of our owr.. 

:i�c :>l� freed the slaves rnany yea._-s ago . :.:he . ..,ill �::-ee us f:-'Y'l � 

:;:ove:'!'_'l!er.t ·•ho:se _?rOtectio!'l 1\g!!ncy does not _:Jr:>tect a!'ld «hose resulator:' 
�d:r does r.ot :-egulate ?  

··.-�at h2..?9f!:'lS when the lid i s  lifted , providi� the crar..e wor'-:::: "'! _ _  =; 

it should =�.nd there is no sr.a.fu ? :'o what exposure >rill the ""rkers o� 

s'.lbjected tod,.y? !r. five more years? ·;;' ill workers fa.'".ilies evacuate� 

· •her. will a cancer study up-date be done ? '.<hy will this r.ot 

inc lude all. worl::ers , including "sponges" of T�I? 
:'he ost::-ic h syndrome does not eliminate any problem . After 5 yea:::-s 

t!'\e Peo?le of �! are still here , asking why you woul.a con:sider re:sta.rt ir.g 

'c!'lit l before the original accident i:s cleaned up. Ne ither re:sta...-ti::g :!r.it 1 
in 198� r.or re�o��ng the fue l and entombing Unit 2 will be effective ir 
alleviating the fea...-s of the Peo?le ?f ':'hree :-!ile :Csland. 
at!.ve . ..,ou.!.� 'be �'..!st a!lot!"'.er evasion ?f respo�!!i bili t:r. I�ere �-•�::.1:! the 

f!r�nc ial support for 'I!Onit oring Unit 2 be found , especially sir.ce :?J:� 
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MY VIEW one reader's------------­
opinion 

SCOTT S. DERRICK 

A udve ot tbe Goldsborv area. 
Scou s. Derrick ca1reall)' w writ.. lq I cllaenadoa ill Amaicu IJc� 
eraaan llld !elelalq com,_ad� 
at tbe UllivenltJ·ol Peul!lvula. 

Officials must speak for people on TMI 
RECENT EVENTS llldlc:ate that the Three Mile Island nuclear faciUty may opea uader the worst � 

llble coaclltlolll: with questloas ot the Integrity aad 
reU.biUty of plant operators lett unresolved. Certabl­ly, there wu DO reuon for tbe recent NRC vote If the 
plan lsa't to reopen TMI rador I. AB a result, it Is 
absolutely es&eaUal that.ltate pubUc officials speak 
with a clear, stroll I voice In lllfeiUU'diDI the Interests 
of the people of Peiiiii)'IVIIIla. 

The laue w DO loaier jult the laiUal nuclear ICC!·· 
dent In 1979. Had the respo111e of government and 
Industry to that ICcideat • been suftlaeat. bed the 
clean-up of TMI reaaor 2 been u etndeat u the 
people of Pelllll)'lvaala bad a rlgbt to expect, the ea:i· 
dent would DOW be a fadln1 memory. Central Pelllll)'l· 
vaalaal would ll&ve the &S�n��ce of knowing that 
the nuclear reactor in their midst wu in the baadl of 
safety-coasc!OUI. reU.ble management and that be­
bind this man&�emeat stood government !'fllllators 
whose chief concern wu public welfare. Public anxie­
ty would bave been eased to the point that uadamaled 
ualt reactor I could be safely restarted. 

NEEDlESS to say, however, the ensuin1 five years 
bave been anything but reassur1n1. 

We have learned tbat lncllviduals with grave pubfic 
responslbiUtles have been guilty of fies and negUgence. 

We have been faced with a Nuclear Regulatory 
Com mission which often seems most anxious to sweep 
important questions under some bureaucratic rug, a 
commission so deeply divided that members chaJ'Ie 
each other with negligence! 

We have watched as problems at other plants con· 
vince us that our own accident was not some horrible 
aberration. but something which could well happen 
a1aln if the plant is not operated with real care and 
decllcation. 

We have learned that we are expected to recommit 
Three Mile Island to the same careless hands, as if 
after repeated violations, public trust can be re1ained 
by simply asking for it 

We bave learned that we are expected to display a 
patience wblcb we would find lucllcrous if we were 
dealiDI with. say, a d.ruak driver who repents after 
every offense. 

We have seen the folly of faith In private industry 
llld the federa1 1overnment because, five years after 
the accident. a workable plan bu still not been COD· 

structed to eUmlaate tbls danlerou& health problem li! our mlcllt. 
Wblle radlaUoa seeps Into coatalnmeat buiiCIIIIg 

walls. we have learned that rlak to workers bu .beiclll· 
&llalfiCIIItly uaderestlmated. · ··t 

What about the risk to ounelves? To our cblldnill­
and famiUes? Psycbolollcally, most of the damaJe bu been done to us aot durlna. but slace, the 1979 a� 
dent 

AU. OF these tblnp. I am convinced. have -loft 
scan In the hearts and minds of Pennsylvanians wblcll 
won't beal for many yean. Most of us. after the laiUal 
accident, U8UIDed that the restart of Three Mile Island 
wu inevitable. We inade ounelves be calril, beUeviDI 
that lmtional panic and hysteria would only make>a bad situation worse. I now believe, however, that pubUc . anxie!T'li 
nearly u bad u it can get, and that notblnl CIJI ·w 
1alned by pretenc1In1 a matter-of-factness we dO:IIilt 
feel. It a referendum were held in Peansyivania,·ttie 
populace would overwbelmlnllY, statewide, vote 
aplnst th�.restart of- the Three Mile Island reactor 
under any c:Oa4itions. To restart uader current concll· 
lions is really unthinkable. Yet, we are tole!, tbe opln· 
ions of Pennsylvaalans count for nothing, and eveli 
our leaders seem to shake their heads helplessly wbell 
confronted by the power of the NRC. . 

We were initially hospitable hosts to the nuclear 
industry in our miclst. Our hospitality bu been abused; 
We now are victims of an outrage all too common in 
recent years: industry and 1overnment falling to safe­
iWlf.l the interests of private citlu!ns. . 

We must be victims no more; now is the time for 
all who love Pennsylvaala to come to her defense. The 
people of Pennsyivaala must speak with a unified 
voice, with postcards and letters to their public offi· 
cials. What they must say, to Governor Thornbur1h. 
Senators Specter and Heinz, congressmen, state sena· 
tors and lelislators is this: we want you to defend us 
with a unified, bipartisan voice, from the organiztid 
power of the nuclear industly and the federal govent­
ment, who seem to care so Uttle for our welfare;tJ 
need be, you must come up with plans of your owJrfo 
resolve tbls dreadful state. of affairs: for too l0111,'we 
have placed our safety in the bands of those wbo seem 
to hole! it lightly. You must give voice to our fear iJid 
anger. if you do not represent us now, why are yoirhl 
office? Now is the time to act 

l!rr patriot, ...._,._ r..,. fll 7. 1114-AS 
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WILLIAM H. HAMILTON 

Dr. Bernard J .  Snyder , Program Di rector 
Three M i l e  I s l and Program Offi ce 
Offi ce of Nuc l ear Reactor Reg u l at i on 
U . S .  Nucl ear Regul atory Commi ss i on 
Was h i ngton , D. C .  20555 

Dear Dr . Snyder:  

4601 BAYARD STREET, APT. 307 
PITTSBUaGB, PENNSYLVANIA 1 5 2 1 3  

TBLBPBONB : 412-683-8826 

February 27 , 1 984 

The Technical Advi sory Group has revi ewed the Nucl ear Regul atory 
Commi s s i on ' s  draft Suppl ement 1 to NUREG-0683 , Programmatic  Envi ronmental 
Impact Statement ( PE lS )  on the Three M i l e  I s l and cl eanup acti v i t i es . 

Our concerns are centered on the Section 3/3 di scuss i on of hea l th 
effects. We consi der the draft section somewhat mi s l eading and recommend 
the spec i f i c  changes di scussed bel ow to provide a more rea l i st i c  and 
comprehend i b l e  focus :  

1 .  NRC ' s  estimate for cumu l a t i ve occupat i onal rad i at i on doses as soci ated 
with the Current Cl eanup P l an is 1 3 , 000 to 46 , 000 person-rem ( Tab l e  3 . 1 ) .  

To provide some perspecti ve on th i s  cl eanup dose,  whi ch i s  expected to 
occur over a five to ten year period ,  we recommend that the text incl ude 
a compari son with several exampl es of common radiation re l eases i n  the 
area . For i nstance, ( 1 ) persons l i v i ng i n  the v i c i n i ty of TM I recei ve 
approximately 24 ,000 person-rem each year of addi ti onal exposure through 
the use of natura l ga s in the i r  homes ( Reference 1 ) ;  and ( 2 )  the total 
exposure to area res i dents due to potassi um-40 in the bl ood and t i s sues 
of the i r  bodi es is approximatel y  43 , 000 person-rem/year ( References 2 
through 6 ) . These doses as sume a popul ation of approximately 2 . 1 6 mi l l i on 
withi n a 50 mi l e  radius  of the s i te .  Hence , the annual exposure due to 
the c l eanup wi l l  be about an order of magni tude l es s  than the l ocal 
radi ati on exposure due to these common sources .  

2 .  I n  Section 3 . 3 ,  the fourth paragraph states : 

" . . .  For the mi n imum-col l ecti ve-dose case ( 1 3 , 000 person-rem) i t  
i s  expected that 2 add i t i onal fatal cancers woul d  b e  caused . For the 
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maximum-dose case ( 46 , 000 person-rem) , 6 addi tional cancer fatal i ti es 
woul d  resu l t . Al though i t  i s  pos s i b l e  to compute a range of probab i l i ti es 
for cancer i nduction among average i nd i v i dua l workers based on the above 
figures,  the resul ts of such a ca l cul ation may not bear a cl ose rel ation­
shi p to actual r i sks s i nce the work force s i ze and col l ective dose 
associ ated wi th the vari ous tasks can di ffer by l a rge factors , renderi ng 
i nappl i cabl e  the concept of an average i nd i v i dua l worker . "  

These mortal i ty figures were derived based on a factor of 1 31 fatal cancers 
in the exposed workers per one mi l l i on person-rem . 

We recommend the del etion  of th i s  di scus s i on .  Wi thout cons i dering such 
factors as the work force s i ze and the col l ecti ve dose associ ated wi th 
i nd i v i dual  tasks , statements such as "6 add i t i onal cancer deaths wou l d  
resul t" are mea n i ng l es s .  Di scus s i ons o f  l i censee admi n i strati ve control s 
and the r i s ks to i nd iv idual s as soc iated with the maximum al l owab l e  doses 
dur i ng g i ven time peri ods (as provi ded in subsequent paragraphs ) present 
a much cl earer pi cture . 

3 .  I n  the l a st paragraph o f  Sect i on 3 . 3 ,  the probabi l i ty o f  geneti c  effects 
among the offspring of the work force shou l d  be expressed in terms of 
i ncreased r isk  to the i ndi v i dua l worker, rather than as a fl at  number 
based on 260 geneti c effects per one mi l l i on person-rem. 

We apprec i ate thi s  opportun i ty to rev i ew on the draft Supp l ement to the 
PElS and trust that our comments wi l l  be properly consi dered in the final  
document. 

WHH/ep 

cc: Mr . Bahman K. Kang a ,  Di rector 

S i ncere l y ,  

'JU-£ uO. m... )l Ji a_ :m-�tT;_�r_.., 
-yc..--

Wi l l i am H .  Hami l ton 
Cha i rman 
Techni cal Ass i stance and Advi sory Group 

General Publ i c  Uti l i ti es Nucl ear/Bechtel TM I-2  

Mr . Haro l d  M.  Burto n ,  Manager 
EG&G Idaho , Inc.  

Mr. Adrian Roberts 
E l ectri c  Power Research I nsti tute 
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Reference s :  ( 1 ) 
( 2 ) 

( 3 ) 
( 4 )  
( 5 )  

( 6 )  

EPA Report EPA-520/ 1 / 73-004 , pages 2 9  through 3 1 . 
Page 57 of "The F i g ht over Nuc l ear Power" by Drs .  Boda n s ky 
and S c hm i d t .  
EPA 520/1 -77-00 9 ,  P a g e s  29 and 34 . 
Dr Edward Tel l er ,  Wa l l  S treet Journa l ,  J u l y  3 1 , 1 97 9 .  
J .  · M . Smi t h ,  J r . , GE , " Na tural  Background Rad i a t i on and 
the S i gn i f i cance of Rad i a t i on Expo sure" . 
N a t i o n a l  Coun c i l on Radiati on Protecti o n  and Measurement 
Report N o s .  45 and 56 . 
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Dr. Bernard J .  S nyder 
Program Di recto r ,  Three M1 1 e Is 1 and 

Pro gram Offi ce 
Offi ce of N u c l ear Re actor Regu l a ti on 
U . S . Nucl ear Regu l a tory Commi s s i on 
W as h i n gton , D. C .  2 0555 

Dear Dr . S nyde r :  

The S a fety Adv i s o ry B o a rd o f  TMI - 2 ,  w hi c h w a s  con s t i tuted early i n  1 980 
to provi de expert s c i en ti fi c ,  e n g i n eeri n g ,  and medi c a l  advi ce for gui dance 
for the s a fe cl ean up and recovery of the damaged nucl ear power p l an t ,  
h a s  had the opport u n i ty t o  re vi ew the December 1 983 draft o f  S u pp l ement 
No . 1 to the Programmati c Envi ronme n t a l  Impact S t atement ( N URE G 0683 ) .  
The S a fety Ad v i s ory Bo ard o f  TMI - 2  ( S AB )  w i s h es to s u bmi t the fo l l ow i n g  
comments concern i n g  the Report i n  genera l , a n d  S u p p l ement N o .  1 i n  
part i cu l ar.  

1 .  The S AB  is in fu l l  agreement w i th the NRC S t a ff re commenda t i o n  that 
there s h o u l d be an i n crea s e  in  the esti mate of the co l l ecti ve dose equ i va­
l en t  for workers e x pected to occur in the course of the TMI - 2  recovery 
operati on s .  The new range o f  the S u p p l ement of 1 3 , 000 to 4 6 , 000 person­
rem appears to represent a far more real i s ti c a s s e s sme n t  than the es timates 
proposed in the ori g i n a l  P E l S , parti c u l ar l y  s i nce s o  much more v a l u a b l e  
d a t a  o n  t h e  s tatus o f  t h e  damaged p l ant are now avai l a b l e .  

2 .  The S AB  bel i eves that as the c l ean u p  progre s s e s , the ranges o f  
uncerta i n t i e s  w i l l  narrow dependi n g  on the engi neeri n g  techn o l o g i e s  
deve l oped a n d  appl i ed to the t a s k s , a n d  as add i ti o n a l  data becomes avai l ­
a b l e  t o  defi ne s u bsequent t a s k s . W i th care fu l p l an n i ng a s  these procedures 
are carri e d  thro u g h ,  the re s u l ts wi l l  impact on the proposed co l l ecti ve 
dose e q u i v a l e n t  as s i gned to each s u b s equent o r  concurrent major act i v i ty .  
Thu s , whi l e  the present v a l ues proposed re f l e c t  the curre n t  s t atus , i t  
may b e  nece s s ary t o  re v i s e  o r  a t  best  narrow the range o f  e s t i mate� a s  
the c l ean u p  o f  the p l ant prog resses sa fe l y  t o  compl et i on .  

8402240 1 73 840227 PDR ADOCK 05000320 p PDR 
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3. The S AB  agrees that the conservative esti mates o f  potenti a l  de l ayed 
heal t h  effects as carri ed t h rough by the N RC S t a ff appear to be in accord 
w i t h  current sci enti fi c and medi cal knowl edge , and are con s onant w i t h  
t h e  methods of ri s k  assessment u s e d  b y  the I nternati onal Commi s s i on o n  
Radi o l ogi ca l  Protect i o n ,  t h e  Un i ted Nati ons Scient i fi c  Commi ttee on the 
Effects o f  Atomi c Rad i at i on ,  the Nat i onal Counci 1 on Radi ati on Protect i o n 
and Po'eas urements , and the Nat i on a l  Academy of S ci ences- Nat i on a l  Research 
Counci l .  The Board recogni zes that the NRC Staff esti mates are stati s­
t i ca l l y  derived numerical  v a l ues a nd are i n tent i onal l y  conservati ve wi thi n 
the prudent phi 1 osophy of radi o 1 ogi ca 1 protecti on o f  the workers and the 
general publ i c .  The Board ' s  a s s es s ment of the est i mates as cal cul ated 
compe l s  the sci enti fi c concl us i on t h at based on current radi obi o l ogi ca l 
knowledge and theory the numeri cal val ues cou l d  be con s i dered as an uppe r  
bound , and that t h e  uncert a i n t i es ass oci ated wi t h  s u c h  ri s k  estimates , 
deri ved as they are us i n g  l i near extrapo l a ti on from the epi dem i o l ogi c 
data at h i gh doses , embrace the s tati s t i cal probabi l i ty that no de l ayed 
he a l t h  e ffects cou l d  occu r .  

4 .  Gi ven t h e  N R C  S ta ff esti mates for carci nogeni c and gene ti c ri s k s , 
the ques t i on ari ses as to how t h i s  i n formati on can be used as a bas i s  
for radi ati on protect i on gui dance i n  the very uni que s i tuati on o f  the 
TMI - 2  clean u p .  Lo gi ca l l y the gui dance o r  s tandard s hou l d  b e  re l a ted 
to ri s k .  W hether the magn i tu de of the ri s k  s ho u l d  be consi dered acceptab l e  
o r  not depends l a rge l y  o n  how avo i d a b l e  i t  i s ,  and t o  the exten t not avo i d­
abl e ,  how i t  compares w i t h  the ri s k s  of a l ternati ve opti ons and those 
norma l l y  accepted by the i ndi vi dual o r  by soci ety i n  eve ryday l i ft .  

Accord i n g l y , the S AB  embraces t h e  ph i l os ophy that eva l uati on o f  the adequ a cy 
of an occupat i o n a l  he a l th s tandard , re gul ati on , or gu i de l i nes mu s t  cons i der 
whether the poten t i a l  i n cremental ri s k  i mposed is regarded as acceptab l e  to 
the worker , both in the work p l ace and in h i s  way of l i fe .  W h i l e  we re cogni ze 
s uch judgments are neces s ari l y  subject i ve ,  we be l i eve t h at the curre n t l y  
proposed e s t i mates of co l l ecti ve d o s e  equ i v a l en t  i mpose potent i al he al th 
ri s ks to the work force that s ho u l d  be accept a b l e  to them, and to society 
i n  genera l , s i nce the ri s ks ,  i n  perspecti ve , are ex treme l y  smal l in com­
pari son to other ri s ks that are now read i l y  accepted. The SAB is pl eased 
that the N R C  S taff has care fu l l y  expl ai ned the re l at i onsh i p  of these com­
pari sons in the PE l S  s u p p l emen t .  
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5 .  I n  thi s regard , the S AB  wi s hes t o  draw attention to recen t l y  ava i l a b l e  
rad i o l ogi cal  protection data for the cl ean u p ,  1 97 9 - 1 98 3 .  Duri n g  the 
fi ve-year pe r i od s i nce the acci dent , appro x i mate l y  1 6 ,750 worker-years 
have been i n vo lved in the cl ean up process res u l t i ng in a col l ecti ve dose 
equi val ent of l es s  than 1 7 00 person- rem. Of the 1 6 , 7 5 0  worker-ye ars , 
two- thi rds recorded no measurable radi a t i o n  expo s u re , and 85% i n vo l ved 
doses o f  l e s s  than 0. 1 rem per ye a r ,  that i s ,  less t h an the average ann ual  
whol e-body dose recei ved by al l persons from natural  sources of i on i z i n g  
radi a t i on . Moreover , a dose rate of 0 . 1  rem per year i s  con s i de ra b l y  
l es s  t h a n  th a t  received from a l l sources ( i ncl ud i n g natural background 
radi a t i on , medi cal and dental radi ati o n ,  commer ci a l  a i r  trave l , etc . ) 
other than occupa t i onal  expos u re .  

The S AB urges that the N R C  S taff recogn i ze that occupati on a l  exposure l e ve l s  
i n  the range of natural background rad i ati on are con s i dered t o  represent 
negl i gi b l e  r i s ks to i nd i v i dua l workers . For examp l e , a dose rate o f  0 . 1 
rem per year i s  on l y  one-fi ft i et h  of the annual  maximum permi ss i b l e  dose 
for occupati on a l  exposure recommended by national  and i nternati onal standa rd­
sett i n g  bodies ( i n cl udi ng the N R C ) . The Board recommends that the N R C  take 
cogn i z ance that the annual col l e cti ve dose equ i va l en t  to the workers con­
s i s ts p r i mari ly of val ues cons i derably l es s  than 0 . 1 rem. The r i s k  of 
deve l op i n g  a del ayed hea l t h  effe c t ,  such as cance r ,  from4a dose of 0 . 1 
rem i s  con s i dered to be about 1 i n  1 00 , 000 ( or about 1 0- per rem) and 
that t h i s  order o f  ri s k  is genera l l y  con s i dered by society as a ne g l i gi b l e  
i ncremental ri s k  t o  t h e  i nd i vidual . 

The recorded data a l s o  demonstrate that approxi mate l y  96% of a l l TMI - 2  workers 
have rece i ved l es s  than 0 . 5  rem per ye a r ,  or l es s  than 1 0% of the annu a l  per­
mi s s  i b 1 e do s e .  O f  the rema i n i n g  4% o f  the worker-years of expos u re ,  n o  worker 
rece i ved more than the maximum permi s s i b l e  dos e .  The SAB recogni zes thi s 
achi evement as a part i cu l arly excel lent record cons i deri n g  the immense 
engi neeri n g  probl ems encountered and the uni que nature of the work i n vo l ved 
in the cl eanup process . 

6 .  The S AB  w i s hes t o  draw t o  t h e  attent i on of t h e  workers and o f  the publ i c  
that the N RC PElS Suppl ement has determ i ned that the re v i s e d  esti mates o f  
worker exposure necess ary for the cl ean u p  process ( range 1 3 , 000 to 4 6 , 000 
person- rem for a popu l a t i on o f  some 1 0 ,000 workers ) wi l l  res u l t  i n  " from 2 
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to 6 addi t i o n a l  deaths among these workers due to cancer and from 3 to 1 2  
addi tonal genet i c  defects among the i r  offspri n g" . The S AB be l i eves there 
i s  reason to expect that over the enti re peri od of the cl ean u p  proces s , 
the dose commi tments associ ated wi th the recovery wi l l  be no greater than 
those stated , and that the numer i c a l  va l ues for potenti a l  he a l th ri s ks 
estimated most l i ke l y  represent an upper bo u n d ,  and wi l l  be l es s .  The 
stat i s ti cal l y-derived val ues presented by the NRC S taff may denote a l eve l 
o f  preci s i on that i s  not warranted ; i t  shou l d  emphas i ze ,  p re ferabl y ,  the 
nature and reasons that , w hi l e  the estimates are conservat i ve ,  they are 
a l so extreme l y  sma l l .  Furthermore , these fi gures must not be taken to 
represent more than crude estimates of ri s k ,  based on the i n complete 
nature o f  the data at present avai l ab l e .  Several factors , not taken i n to 
account in t he cal cu l at i on of these estimates , exi st wh i ch compound the 
uncertai nty of these numbers . Fi rs t ,  the s c i ent i fi c  evi dence i n d i cates 
that some experi mental and human data , as wel l as theoreti cal con­
s i derations , su gges t that for exposure to l ow- LET radi ation at l ow doses , 
the l i near model pro bably l eads to overes timates of the r i s k  o f  most 
cancers , but can be used to defi ne the upper l i mi ts o f  ri s k .  S-econ d ,  
i n  these ca l cu l a t i ons , n o  a l l owance h a s  been made for the l i ke l i hood 
that the carcinogen i c  or mutagen i c  effectiveness o f  1 ow- LET radi ati on 
i s  reduced at l ow dose rates through the acti on of b i o l ogi cal  repai r 
processes . Thi rd , the indi v i d u a l  cancer ri s ks used in the deri vati on 
of these numbers may ri s e  or fa l l  as the fol l ow up of the epi demi o l ogi ca l  
study groups i s  extended t o  l onger peri ods . Fourth ,  the ri s k s  have been 
derived for the mos t part at hi gh total doses (whi ch may have been s u f­
fici ent to i n acti vate potenti a l ly-s-uscepti b l e  ce l l s  from whi ch a cancer 
mi ght res u l t ) , and l i near extrap o l a t i on cou l d tend to overes timate ri s k  
o f  l ow-LET radi ati o n .  Fi ft h ,  the numeri cal  val ues o f  t h e  r i s k  estimates 
derived from rad i oep i dem i o l ogi ca l surveys are themse l ves crude and uncer­
tai n and o ften have w i de st ati s t i ca l  confi dence l i mi ts . These uncert a i n ­
ties are made even wi der b y  uncertai nty about t h e  dose-response re l ati on ­
s h i p  and t h e  r i s k  proj ect i on model . 

However,  the uncert a i n t i es tend i n  the mai n to emphas i ze the conservati sm 
o f  the r i s k  esti mates as presented by the N RC S taff. Th i s  is cl early the 
s i tuati on where the l i near hypothes i s  is app l i ed and no a l l owance is made 
for b i o l o gi ca l  repai r  proces s es ; where age-di s tri buti on re l at i ve to 
potenti a l  reproduct i ve performance is not cons i de re d ;  and where upper- l eve l 
uncert a i nt i es derived from h i gh-dose and h i gh-dose rate data and extrapol ated 
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to the re gi on of l ow doses and l ow dose-rates tend to a mi l t i p l i cati ve 
effe ct i n  the cal c u l ati on of ri s k  estimates . These overestimates may 
serve to offset any cal cu l ati ons that argue that these numbers re fl e c t  
cancer deaths , and d o  n o t  therefore represent the number o f  i nd i v i dua l s  
affecte d ,  or that they are based o n  absol ute r i s k  proje cti on mode l s  
rather than rel at i ve ri s k  projecti on mode l s for predi cti n g  future 
ri s ks to an exposed worker popu l at i o n .  If  expressed i n  terms of cancer 
i n c i dence , i n c l u d i n g  non- fatal cancers , es timates of ri s k  cou l d  be 
h i gher by a factor of roug h l y  1 . 5 con s i dering the predomi nance of men 
in the workforce. And whereas wi thi n a parti cu l ar homogenous popul a t i on 
the pro j ect i on of future ri s k  may proba b l y  bes t  be done on a re l a t i ve 
r i s k  bas i s ,  as yet no fi rm concl usi ons can be drawn at the present as 
to the appropr i a teness of ei ther model for projecti on forward in time 
wi thout further years o f  obse rv a t i on of i rradi ated popu l at i ons . However , 
the current evi dence i ndi cates that estimates of l i fetime excess cancer 
ri s k  may vary only by a factor of 2 or 3 ,  depe nding on whi ch projecti on 
model is chosen . 

7 .  The S a fety Adv i s ory Board i s  aware that di ffe ri n g  v i ewpo ints may be 
s u bmitted to the N RC - whi ch oppose the current N R C  PE l S  Suppl ement in an 
effort to ch a l l en ge the range of the ca l cu l ated estimates of the worker 
co l l ecti ve dose eq u i v a l en ts or the potenti a l  del ayed hea l th effects that 
cou l d  occu r .  These pos i t i ons are not uni que to t h e  c l e an up o f  TMI - 2 ,  
but rather tend t o  app l y  t o  many o f  the s ocietal  acti v i t i es i nvo l vi n g  the 
use of i o n i z i n g  radi ati on . The Board recogni zes that frequen t l y  these 
v i ewpoi nts are not predicated on sound s c i enti fi c  ev i dence , but rather 
on controver s i a l  or i ncomplete reports o r  personal s tatements .  Several 
such reports have been pu b l i s hed , some recentl y ,  seemi n g  to c l a i m  deg rees 
of carci nogen i c  radi ation effects at l ow doses in humans that wou l d  be 
i n compati b l e  w i th the l i near hypothes i s  be i ng conservati ve , and may even 
underes timate the effe cts at l ow doses and dose-rates . Many of these 
studi es are l i mi ted due to i ncomp l ete data bases , i n adequ ate dos i metry , 
confound i n g  factors , unconvent i on a l  s t at i s ti cal  methods , or unconfi rmed 
res u l ts .  The s i tuati ons i ndi vi du a l l y  or col l ecti ve ly are not conv i n c i n g  
enough to argue agai nst t h e  cons e rv at i sm ass oci ated wi th the l i near 
hypot hes i s  nor do they provide evi dence that the ri s k  of cancer from l ow 
dose radi a t i on is greater than i ndi cated by conven ti on a l  estimates . The 
S a fety Adv i s ory Board stron g l y  endorses the view that these c l a i ms compel 
no s c i enti fi c reason for nati onal  and i nternat i o n a l  st andard-sett i n g  
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groups to abandon the bo dy of epi demi o l o g i c evi dence on radi a t i on-i nduced 
canc�r that , a l t ho u gh based on greater expos ures , y i e l ds con s i stent and 
s t at1 sti cal l y  stabl e r i s k  est imates . 

8 .  Th e  S AB  concurs w i t h  the N R C  S t aff obse rvati ons that extended del ay 
i n  the cl eanup can l ea d  to both i n creased costs and i n creased col l e cti ve 
dose equi val ent . Fu rt h e r ,  the e ffects of i n creased costs can exacerbate 
del ays w hi ch can i n crease ri s ks of further col l e ct i v e  dose equ i va l en t  
i n c l u�i �g t h a t  t o  t h e  publ i c .  Therefo re , t h e  S AB  be l i eves that t h e  m�re 
exped1 t1 ou s l y  the cl ean up can be comp l eted , w i t h i n  current s a fety stand­
ards , the l es s  the long term ri s ks to both the workers and the publ i c . 

JCF/j f 

Board r-Embers 

Dr . John A. Auxi er 
Dr . Merri l Ei senbud 
Dr .  Jacob I .  Fa bri kant 
Dr . Robert S. Fri edman 
Dr .  Bruce T. Lundin 
Prof. Howard Rai ffa 
Prof. Norman Rasmussen 
Mr . Lombard Squi res 
Dr . W i l l i am R.  S t ratton 

/ 

Si ncere l y , 

I ...-- · '  - ·  .. , ·-- - ·· �-
James C. Fl etche r ,  Chai rman 

Safety Advi s ory Board 

Accord Research and Educational Associates, Inc. 

314 West 91st Street New York, N.Y. 10024 

Phone: (212) 580-3889 

28 February , 1984 

D r .  Barnard J .  Snyder 
Prograa D i rector , Three M i l e ! e land Prograa O££ice 
O££ica o£ Nuclear Regu l ati on 
U . S .  Nuclear Regulatory Coaa iaaion 
Waahington D . C . 20555 

Dear Dr . Snyder : 

In NUREG-0683 , Supplaaant No . 1 ,  Dra£t Report , cancer 
daatha raau l t ing £roa who l e - body expoaure are calcu lated uai ng 
val uaa o£ 1 3 1  and 1 35 daatha par a i l l ion peraon-raa axpoaura o£ 
workara and the general popu l at i o n ,  respect ivel y .  Table I 
C ancloaad > praaanta a apactrua o£ auch valuaa £roa the recant 

acient i £ i c  l i terature . In each caaa , the aathodology racoaaandad 
by each author waa uaad £or ca lculation o£ axcaaa cancer daatha , 
aaauaing doaaa in the range 0 to 50 rada . 

The w ide di screpancy in the valuaa £or the nuabar o£ 
£atal rad ia t i o n - i nduced cancara raaulta i n  large part £roa 
adoption or re J ection o£ a l i near doaa/raaponaa relation i n  the 
axpoaura range cona idarad . It ia a viewpo i nt aharad by a large 
portion o£ the aciant i £ i c  coaaunity that l i near i ty o£ raaponaa 
down to vary low doaaa i a the only aodal conaiatant w i th 
epidaa i o l o g ical raaulta in huaana C aaa ra£arancaa below > . 
Uncerta inty in the alopa o£ the doaa/raaponaa curve in the 
low-doaa range haa bean wi del y d iacuaaad , w i th highly di vergent 

opiniona hav ing bean reached by the authora o£ the ra£arancea 
ci ted i n  Tabla I .  

Tranal ated into the expected a££acta £roa the updated 
eatiaataa o£ 1 3 , 000 to 4 6 , 000 paraon-raa < wh i ch we do not 
andoraal the range o£ aat i aataa o£ nuabara o£ £atal cancara 
rangaa £roa laaa than one to 270 . 

Bacauaa o£ thia broad range o£ poaa i b l a  conaaquancaa , the 
ata££ ahould report a l l  aatiaataa o£ the nuabar o£ £atal cancer• 
par u n i t  o£ population rad iat ion axpoaura i n c l u d i ng thoaa which 
di ££ar £roa aatiaataa aatab l i ahad by the NRC or other 
organizations and individuals w i th daaonatrable a££ i l i ati on w i th 
the nuclear induatry . 

Rotblat , J . , '"The r iaka for rad iat ion workara'" , Bul l .  Atoa . 

Sci . ,  34 < 1978 > 4 1 -44 . 



Radford , E . P .  ''Huaan H•a l th Effacta of Low Doaea of I o n i z i ng 
Radiat i o n :  The BEIR I I I  Controversy" , Radiation Raaaarch , 84 
( l980 l 369-394 . 

Brown , J .  Mart i n ,  "Li nea r i ty va . non - l inear ity of doaa 
raaponae for rad i at ion carcinogeneai a , "  Health Phyaica , 34 
( l976 l 231 -24� . 

Encloaure < 1 >  

r -, / ) r 4- J. .C. "-- , _  - . 

Dr . Daniel Piae l l o , Ph . D .  
Director o f  Raaearch 
A . R . E . A .  

Dr . R i chard P iccion i , Ph . D .  

Sen ior Staff Scientiat 
A . R . E . A .  

Aaaiatant Profaaaor 
Departaent of B i o l og i cal 
Sciancaa 
Hunter Co l lege 

69� Park Avenue 
New York , NY 1 00 2 1  

P I SELLO AND P I CC I O N I :  COMMENT ON NUREG-0683 , Supp . 1 ,  ENCLOSURE 

TABLE I .  ESTIMATES OF WHOLE-BODY CANCER DOSE OF LOW-LET 
RADIATION FOR POPULAT IONS OF M I XED AGES . 

Fatal Cancera 
per M i l l ion 

P•raon- reaa 

RSS < 1 97� > Doae ratea below l raa/day ; central 
eatiaate of cancer r i ak . < a >  

BE I R < 1980 l 7� y r  expoaure at l rad / yr ; l i near 
quadrat i c  aode l ; abaolute r i ak pro J ect i o n ;  4 , 7� 1  
cancer death& per a i l l i o n  peraona i rradiated . ( b l  

ICRP < l 977 > < c l  

RSS < l97� > Upper eatiaate of cancer r i ak . < d >  

BE I R < l980 > 75 yr expoaure at l rad / y r :  l i near aode l :  
abaolute riak protect ion ; 1 1 , 2�0 cancer deatha per 
a i l l ion paraona irradi atad . < b >  

BEI R < l98 0 l  7� y r  expoaure at 1 rad / y r  l i near-quadratic 
aodel ; relative r i ak pro J ection ; 1 1 , 970 cancer deatha 

per a i l l ion paraona irradiated . < b >  

Radford < l980l Lower eatiaate o f  cancer incidence 
< 260 and ��0 par ai l l ion paraon rada for aalaa and 
feaalea , repaact ive l y l averaged and converted to 
aorta l i ty < approxiaataly one-half incidenca l . < a l  

BEI R < l980 > 7� yr expoaure at l rad / y r :  l i near aode l : 
relative r iak proJect ion ; 28 , 690 exceaa cancer death& 

per a i l l i on paraona irradiatad . < b >  

62 

1 00 

1 2 2  

1 �0 

1 60 

179 

38� 

Radford < l980 l Upper eatiaata of cancer inci dence ri ak �88 
< 880 and 1620 par a i l l ion peraon rada for aalea and 
feaalea , reapacti ve l y l  averaged and converted to 
aorta l i ty < approxiaataly one - h a l f  incidence > . < • >  

Morgan < l98l > Two-fold increase i n  BEIA < 1 980> r i a k  770 
< l inear aodel , relative r i ak pro J ection > due to rav i ai on 

of ah i e l d i ng factor& in H i roahiaa and Nagaaak i . < f l  

Rotblat < l978 l < g >  800 

Gofaan < l 98l l Central aatiaate of cancer doae . < h l  

Kneale a t  al . < l978> Doub l i ng doaa for cancer aorta l i ty 
aati aated aa 33 . 7  rada for aalaa d i v i ded by apontaneoua 

cancer death rate of O . l 98 . < i >  

- 1 -

3730 

�880 



PISELLO AND P I CC I ON I : COftftENT ON NUREG-068 3 ,  Supp . 1 ,  ENCLOSURE 
conti nued 

a. Reactor Safety Stud y ,  An Aaaaaaaant of Accident Ri aka in U . S .  
Coaaarcial Nuclear Power P l anta , WASH- 1400 < NUREG-74-0 1 4 > , 
United Statea Nuclear Regulatory Coa a i aai on , Appendix V I , 
page 9-33 , Tabla VI 9 - 7 ,  October 1975 . 

b .  National Raaaarch Counci l ,  Adv i sory Coaai ttaa on the 
Biological Effacta of Ionizing Rad i at i ona . The Effacta on 
Popu l ation• o£ Expoaura to Low Lavale of I o n i z i ng Rad i a t i on . 
page 1 4 6 ,  Tabl a  V - 3 ,  Waahington , D . C . : National Acadaay o£ 
Sciencaa , 198 0 .  

c .  I ntarnation Coaaiaaion o n  Rad iological Protect ion . Racoaaan­
dation a .  ICRP Pub l i cation 25. Ox£ord : Pargaaon Preaa , 1977 . 

d .  Reactor Safety Stud y ,  Appendix VI , page 9 - 34 , Table 9-4 . 

a .  Radfor d ,  E .  P .  ""Huaan Health Effacta of Low Doaea of I o n i z i ng 
Rad i a t i on : The B E I R  I I  Controversy"" , Rad i a t i on Reaaarch , 84 
( 1 980 > 369-394 . 

f .  ftorgan , K . z • •  Letter to Science , 2 1 3 ,  < 1 981 > 604 . 

g .  Rotbl at , J . , ""The r i aka for rad i at ion worker a"" , Bul l .  Atoa . 

Sci . ,  34 < 1 978 > page 44 . 

h .  Gofaan , J . W . , Rad i a t i on and Huaan Hea l th . Sierra C l u b  Booka , 

San Franciaco, 1 981 , page 294 . 

i .  Knea l e ,  G . W . , Stewart , A .  and ftancuao , T . H . ,  ""Raanal yaia of 
data rel a t i ng to the Hanford atudy o£ cancer riak to 
rad iation"" , in Proceed inga o£ the Intarnation Atoa ic Energy 
Agency aaat i ng on Lata B i o l ogical E££acta o£ Ioni zing 
Radiation , Vienna , 1978 , 387- 4 1 1 ,  IAE-Sft-22 4 / 5 1 0 ,  page 404 . 
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MARYLAND 
DEPARTMENT OF STATE PLANNING 

. 
' 301 W. P R ESTON STREET 

B A LT I M O R E .  M A R Y LA N D  21 201 · 2345!5 
HARRY HUGHES 

GOVERNOR 

Dr . Bernard J. Snyder 
Program Director 
Three Mile Island Program Office 
Office of Nuclear Reactor Regulat ion 
U . S .  Nuclear Regulatory Commission 
Washington, D . C .  2 0555 

SUBJECT : REVIEW AND RECOMMENDATION 

State Identificat ion Number : MD 84 -1-2 94 

Applicant : U . S .  Nuclear Regulatory Commission 

Approving Author ity: Same 

.. ........_,... £ --t...-.1 -
- , ---. 1 -

CONSTANCE LIEDER 
SECRETARY 

February 2 9 ,  1984 

Description: Draft Suppl ement Dealing with Occupat ional Rad iat ion 
Dose - Three Mile Island Nuclear Stat ion, Unit 2 

Recommendat ion: Endorsement with Comments 

Dear Dr . Snyder : 

The State Clearinghouse has coordinated the int ergovernmental r ev iew of the 
referenced subj ect .  Ac ting under Art icle 88C of t he Annotated Code of Maryland 
and Code of Maryland Regulat ions 1 6 . 02 . 03 ,  the State Clear inghouse received the 
following comment s :  

Cecil County, Regional Planning Counc il and its member j urisd ic t ions ,  Department 
of Transportation, Department of Economic and Community Development including 
their Maryland Historical Trust section, Department of Natural Resources Office 
of Environmental Programs , and the Department of State Planning indicated that 
the statement appears to adequately cover t ho se areas of interest to t he ir 
agencies . 

Regional Planning Council noted (copy attached) that the current clean-up 
procedures should cont inue as exped itiously as possibl e .  They ind icat ed  that 
the alternatives described in the report would furt her delay t he removal of 
radioactive materials from the island and would not significantly reduce the 
occupat ional exposure .  The Counc il al so noted support for the recent IRS 
decision to allow tax deduct ions for ut il ity cont ributions to the clean-up 
fund . 

The Environmental Office advised (copy attached) that this response is a 
coordinated one generated by t heir office and the Department of Natural Resources . 
The Office further noted that both agencies (DHMH and DNR) support the current 
clean-up plan; however , there are reservations about the various alternatives 
out! ined in the draf t .  

TELEPHONE: 301 - 383· 1875 
OFFICE OF STATE CLEARINGHOUSE 
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Dr .  Bernard J. Snyder 
Page 2 
February 29,  1984 

Department of Natural Resources letter o f  February 17 , 1984 (copy attached) 
indicated that Maryland ' s  principal conc ern continues to be the hazard posed 
to it s population and resourc es by the presence of high l evel wastes, including 
spent fuel at Three Mile Island . The Department noted that Maryland ' s  position 
has been that the "clean-up should proceed exped itiously as reasonably as 
possible to reduce the potential for uncontrolled releases of radioac t ive 
materials to the environment " .  That po sition ha s  not chang ed .  The Department 
indicated that Maryland is also concerned that the selection of a clean-up plan 
could delay the clean up . They have reviewed the analysis of the current clean­
up plan as well as the 3 alternat ives .  Maryland consid ered alternat ives 1 and 2 
unacceptable as they would result in a delay of fuel removal and show no signif­
icant savings in occupat ional expo sure. Alternat ive 3 seems to be more attrac t ive 
due to the reduct ion in occupat ional expo sure without delaying fuel removal . 
Their agency concluded that Maryland favors the current clean-up plan. 

In response to the review r equest , this letter with attachments constitutes the 
State process recommendat ion . The comments and recommendations made in this 
review should be consid ered and addressed in the develo pment of the f inal 
statement . 

The State Clear inghouse should be kept informed of any d ec is ions made with regard 
to this subj ect . The Clearinghouse recommendat ion is valid for a per iod of three 
years from the date of this letter . If a decision regarding the subj ect has not 
been made within that time period, informat ion should be submitted to the 
Clearinghouse requesting a r eview update. 

We appreciate your attention to the intergovernmental review process and look 
forward to cont inued cooperat ion . 

GWH/cw 

Attachments 

cc : Herbert Sachs 
Clyde Pyers 
Lowell Frederick 
Max Eisenberg 
Wilson Horst (84-024) 
Scrib Sheafor 
Michael Pugh 

S incerely, 

Da te: February 28, 1984 

j i r e� t C' r  
:·�ar yland S t a t e  C l e a r inghou se 

for lr.tergvvernmen :al As s is tance 
301 West Preston S t reet 
Bal t imor e ,  !·to 21201-2365 

SUBJECT : REVIEW CO�ffiNT �� RECOMMENDATION 

S tate I d entif ication Number : 84-1-294 (See 81-8-158) 

Applicant: U . S .  Nuclear Regulatory Commission 

Description: Draft Suppl ement Deal ing with Occupat ional Radiation Dose 
- Three Mile Island Nuclear Stat ion , Unit 2 

Responses must be returned to the State Clearinghouse on or before --�2�/�2�2�/�8�4 ______ � 

Based on a review of the notification informat ion provided , we have det ermined that : 

1) It is consistent with our plans, programs, and obj ec t ives (and when 
applicabl e, with the Coastal Zone Management Program and Historic 
Preservation Standards) . 

XXXXXX%) It is g enerally consistent with our plans, programs, and objectives, 
� the qualifying comment below is submitted for consideration . 

----- 3) It raises problems concerning compatibility with our plans, programs, 
or objectives, or it may duplicate existing program ac tivities, as 
ind icated in the comment below. If a meettsg with the appl icant is 
requested, please check here ---· 

4) AdditionaU information is required to complete the review. The 
information needed is .. identif ied below. If an extension of the 
review period is requ:ested, please check here __ _ 

___ 5) It does not require our comments .  

COMMENTS: ___ See __ A_t_ta_cturen __ ts __ ___ _ 

(Additional comments may be placed on the back or on separate sheets . of paper) 

cc: _yr. MaX Eisenbl!rg ,.¢t_lTr:;L_ S ignature: __ �--'------------------------
Name: ______ w_i_l_l_i_am_M_._E_ichba __ um ____ _ 

Organization: Office of Enviromental Prograrr5 

Address : ______ 2_
0
_

l __ We __ s
_
t_Pr __ e_s_t_o

_
n 

__ str __ ee __ t __ __ 

Ba ltimore, Maryland 21201 



STATE OF MARYLAND • DEPARTMENT OF HEALTH AND MENTAL HYGIENE 

·�-{ 
David L. Resh, J��... 2/28/84 

llc!"10R.AHDUM 

TO Dr. Max Ei.senbei9 Fra• 
�·--• "-"'-:tial Ooee - Three Mile 

Draft Supplement Dealin;J with OccuPa....,. ..... � 
S•bjlal 

Isiaiil NUclear statliii, unit 2 

Inpect statarent related to decXzltaminatioo and disposal 
'nle �waste resultin;J fxan the accident at the Three Mile Island of �............, ..... ve reviewed by this PJ:ogram' s Divis:i.al of 
NUclear Statioo, Unit 2, has been -.. ttached represents a RadiatiOn Q:ntml Power Plant Sitin;J Program. �·., a 

coordinated � generated by l:x>th progLCiiii to the NUclear RegulatoJ:y 

camlissioo. It should be noted that l:x>th agenc:ia:u��tives 
clean-up plan; b::Jweller, there are reseLVati<XlB 
outlined in the draft. 

OIR:cat 

�1&�� 
FEB Z 7  1984 

ONISION OF , 
ftADIA 1'\0N CON1'ROC 

Dr. BcnaJ:d j. Sr¥dec  
. .Progr:- � . 

STATE OF MARYLAND 

.IONN ... C•IP'P'IN 
..... " .""" .... 

DE,.ARTNENT OP NATURAL ltltSOUitCES 
ENERGY AoMINISTRA T10N 

POW&I I'I..ANT SITING PIIOGitAM REC��· 
FfJJfi· . TAWIS STATE OfFICI IUII.DING ANIW'OI.IS �1401 

13011 21 .. 2211 

FelzuaJ:y 17, 1984 

· · 9Jrae rdl.e Island Progral � 
Office of Rlclear lll!llctor Begulaticllt 
D. S. l!lx:lear lle9JlatoEy Qmpi ss1 ca 
*.abington. D.C. ..28555 

Dear Dr. Srrldaa 

Be: Programmatic Environmental Imp;�ct:. stal:allent 
related to dealntamination and disposal of 
radioactive wastes resulting frcm March 28, 
1979 accident '.rhree HUe Island NUclear station, Dal.t 2 Draft SUpplaaent Dealing with 
OCcupational Radiation Dose (tiJREG - 9683 , 
SuiPE11111111t lJ 

'l'his letter is to foLVard
' 

the State of Hlu:yland' z Wl1111181lts· on the 
SUppl.eaent to tbe Programratic EnriroDDenta1. llaplct Statement. A& lead agency 
for the State of Macyland for review of cleanup activities- at '.l'hree Mile 
� the Power Plilqt SH:ing Proglllll baS Q)Ordinated State review af the s..Wt&Dent. . ' . 

Jlllcyland' • pn.ncipill" alnoem alDt.iDues to be th� ·hazard posed to its 
population and re&Qurces· 1¥ the pa!81!1lce of higb lerel wastes, including spent 
fuel, at �ree Mile Island. MaEyland' s p:laiticn bas teen that: the •cleanup 
should � as expeditiously as reUcmabl.y possible to relilce tbe patential 
for unalnt.rolled releases af mdloactive materials to the emimrment• (PEIS, 
1981) • 'ltlllt position � ni;lt c:blnged. · 

�e . evidence presented in the Supplement . indicates that the total 
radiation exposure to the work force involved in the THI cleanup will be higher 
than originally estimate4. Wbil.e we are concerned that the IZ"incipl.e af 
keepl.ng the dose to these workers as 1011 as reasonably achievable be strictly 
aChered to, and the oose red.lcticn 1£ogrBil be properly enn:hasized, we note that 
the ooses to the workers will alntinue to be within the fedeLally al.la.ted 
limits of 18 CFR 29, that is no illdividlal. worker will receive a oose in excess 
of 3 reD per quartec or 5 ran per year. 

· ' 



�lr. St¥der -2- Februaxy 17 , 1984 

Maxy1and is alSl concerned that the selection of a cleanup plan could 
delay the cleanup. we have reviEwed the analysis of the current cleanup plan 
�s well as tbe three alternatives. Alternatives 1 and 2 would result in a del.ey 
of fuel removal while resulting in no significant savings in oc:cupltional 
exposure. Because of this clel.ay, ana. the fact that little or no dose savings 
would be ac:hi.eved; Kltyland considers both af these alternatives l.Wlccept:able. 
Alternative 3 lllllJ1' seaa mare attractive because af the projected reduction in 
occupational exposure without del·aying f� raaoval. It does, bollever, 
significantly · delay the overall cleanup while relying on the uncertain 
possibility that robotic cleanup tecbzr::ll.Cigl,' � beocate wailable at s:me time 
in the fUture: HUyland is opposed to delaying even post-fuel rE!IIO'Ial portions 
af the cleanup on the tasla af mel:e speculation. Por these reuons, tbe state 
af J�Uyland favcn the curreat cleanup plan. 

)::o 'lUI: aap 
w cc: Rk:bard M:r.aa � JlaD!y llcd8" 

Bemy WIIIJI*' Dllri.c! X....BMIL SIIIIJel BllkBr. � 

RegiO'nal Planning Council 
222$ North Charles Street- Bollimore, Maryland 21218-$767 (301) 383-$838 

J. Huah Nichols, Ch11irnum 

Department of State Planni�g 
301 w. Preston Street 
Baltimore, Maryland 2 1201 

Walter J. Kowalczyk. Jr., Ex«utiw DirrctOT 

Date: February 1 7 ,  1984 

RE: Metropolitan Clearinghouse Review 
and Referral Memorandum, Proj ect : 
84-024 Draft Supplement to tis­
Occupational Rldiatign Dose Tbree 
Mile Is1and Nuclear Station. Unit 
2 

State Clearinghouse I 84-1-294 

Dear Mr. RagH: 

The attached review and :referral memorandum is certification that the above 
referenced project has undergone review and comment by the Regional Planning 
Council and a recommended action has been determined baaed on the Council ' s  
findings. 

Comments on this project were requeated from: Anne Arundel County, Baltimore 
City, Baltimore County, Carroll County, Howard County , Harford County . 

£ommenta from the following jurisdictions are included with the Clearinghouse 
review� Baltimore City, Anne Arundel County, Carroll County, Howard County. 

We appreciate your attention to Metropolitan Clearinghouse procedures. If 
you have any questions, ·please contact us at 383-7110. 

0'1.%/JlY � Wi�on .Hurat, Coordinator 
Metropolitan Clearinghouse 

Attachment 

Baftomore Coly Anne Arundel County Banom01e County Carroll County HarfOid County Howard County State ol Maryland 



J.ICl O!V.l. Pl-V-");UIC C:O'U);Cn. 
,,,, �or t h  Charles  Stree t 
� h uore , Kor,lU�d 21.218 

RJ'C Mee t ine February 17,  1 984 

w (JT 

Proj ec t :  84-024 

Referral Source; 

llecollllllendation: 

Draft Supplement to EI S-Occupa t ional Rad iat ion Dose, Three 
Mile Island Nuclear Station, Unit 2 .  The EIS Related to 
Decontamination and Diapoaal of Radioact ive Waste for the 
1 979 Accident at Three Mile leland Nuclear Station Unit 2 
has been aupplemented. Informat ion indicatea that cleanup 
will entail more occupational radiation dose to the clean-
up work force than anticipated , ,  Only one of three addit ional 
alternatives considered in t:.he supplement would result in an 
appreciably lower occupational dose, but significant dis­
advantages ate associated with this alternative, 
Department of State Planning 

� 
The current clean-up procedure should cont inue as exped i t iously 
as possible. The alternatives described in this report would 
further delay the removal of radioact ive materials from the 
island, and would not significantly reduce the occupational 
exposure. Any and all addit io�al funding should be pursued to 
ensure the removal of contaminated materials and damaged fuel. 
The recent IRS decision to allow tax deductions for utility 
contributions to the clean-up fund ia a step in the right 
direction. 

EI\'DORSDmfr IS RECOMMENDED SUBJECT TO THE Al!OVE COMMEXTS . 

I HEREBY CERTIFY that· at ita 234th •••tin&, bald February 17,  1984 

the ae,ional Plannin& ·eouncil concurred in thia -.view_and Rafa�al 

Me:orandUJD an<l incorporated it into the .tnut .. o! that •eettn&. 

DA £ 
WHT£R J. KOWALCZYK, JR. 

Valter Xawalcayk 
Executive »iract� 

FRm! : Mr. Larry Reich, Direct� 
Dept . of Planntnc 

DATE: January 2 5 ,  1984 

R p C Meeting: February 1 7 ,  1984 
222 E. S3rato&a Street 
Baltimore, Maryland 21202 

0 Joint RPC/C·IHSA Review Cycle (up to 60 dayt.) 

SUBJECT: REFEIUIAL COORDINATOR REVIEW SllMMAII.! 
App'•can• • Referral Source: Department of State Planning 

Proj ect :  Draft Supplement to !IS-Occupational Radiation Dose, Three 
Mile Island Nuchlear Station, Unit 2 

R & ll Fila Number: 84-024 
eo-ante ahould ba returned byr- 2/10/81. 

Thia project haa bean forwarded to the followina local departmenta or aaenciea 
·(c�ap�. appropriate blanka and attach caa.enta from the reviawin& agenciea) : 

a!;lanning __ Public Worka 

--Environmental Protactioa --Buman Ralatioas 

-dothan (Specify) Bal t imo re C i t y  Health  Department 

JURISDICTIOt1'S  CCfiMDt'T$ 

V�ia jurisdiction has no c-enta on this propoaal. 
--Thia project is conaiatent .vith or coatributaa to the fulfillment of local 

C(!llprahendva plaDa, &oala .and Obj acU.vaa, 

--Thia proj ect rataaa probl ... coacarnina c�atibility vith local plana, or 
inuraovalliiMIItal, envirOIIIIIental or civil t'1ght a issues and a •uting vitb 
the applicant .!!. raqu .. ted. 

--This proj ect raiaaa probl ... coacarnina compatibility vith local plana, 01 
intaraovarnmanul ,  envir01111antal or c1vU ri&bta iaauaa; however , a •••tina 
vith the applicant is .!!£. requested. 

--This project is. aanerally coaaiatent vith local plana, but qualifying c-.nta 
tlra nacaaaary (attach c-ent a) . ___._,tl.� 

U1'lJliH TO: Sipatura � 
Coordinator, Metropolitan Clearinghouae 
Regional Planning Council 
2225 North Charlaa Street 
Jal tillora, Maryland 21.218 

Title ____________ _ 

Aaency ____________ _ 

Dat•--------------------------



w (J) 

TO: Hr. Larry Reich, Director 
Depertaent of PlanniD& 
222 E. Saratoga Stree� 
Balt1110re, ¥.aryland 2120% 

Date: Janaury 25, 1984 

SUBJECT: PROJECT REVIEW FODI 

Check One 

A;plis;anP Referral Source: Department of State Pl&llllinl 

Proj ect : Draft Suppl-t to EIS-occupaU.onal Radia_tiOII Do .. , Three 
Mila I�alnd Nuclear Stati0110 Unit · 2  

R&R File Number: 84-o� 

Co111111ents should be" retarued by: 2/10/tf. -

-ll_Thia agency haa no comments 011 thia proposal. 

This project is consistent vith or contributes to the - fulfillment of local 
--C OI!Iprehensive plans, aoall aa4 objectivaa.. 

�' 
This project raiaaa iaauea concerning compati�ility vith local plana or inter­

--sovernmental problems and a ueting vith the applicant ..!!. re,.uaatad. (Explain 
belov) 

__ This project raiaea iaauea c�cerning compatibility vith local plana or inter­
aovernmantal problema ; hovevar, a aeeu.na vith the applicant ia � requested. 
(Explain belov) 

__ Thia proj ect 1a aenerally c011aiatant vith local plana, :but qualifyin& comments 
are neceaaary . (Explain belav) 

Commentaa ______________________________ �--------------�----------------------------------

RETURN TO LOCAL REfERRAL COORDINATOR 
IWIED ABOVE 

AJency Bal timore 

�Ro:-J : Celia Wilson 
Anne Arundel CoiDlty 
Office of Plannin& and ZoniDI 
Arlmdlll Center 

DATE: ' January 25, 1984 

I P C Keet1nar February 1 7 ,  1984 

Annapolis, MD 21401 0 Jo:I.Dt IPC/Q·IHSA Reviav Cycle (up to 60 days) 

SUBJECT: UFERRAI. COORDINATOR IEVIEW SIJHHAJrf 
��Referral Source: Department of State Plaunins 

Project: Draft Supplement to EIS-Dccupatioaal Radiation Dose, Three 
Mila leland Nuclear StatiOII, Unit 2 

a.& R Fila Number: 

Comment& ahould be returned by: 2/10/U 

· ' 

This project baa bean forwarded to the follovin& local departllanta or qenciaa 
(C!Iac!t .. propriate blanks and attach .cODDenta fro. the ravievin& aaanciaah 

·' LPlaJIDing 

____ Enviroamantal ProtactiOG 

__ Public Vorka 

_lluuD Ralat10118 

__ Others (Specify), _____________________________ _ 

JURISDICTION 'S  CQMM�� 

Check One 

___ Thia jurisdiction baa no c,_.enta 011 thia propoaal. 

_LThia project ia conaiatant "'th or c;:oatributaa to the fulfillaent of local 
comprehensive plana, aoala and �bjattivea. 

Thia project raiaaa problema coacarnin& caapatibility vith local plana, or 
----interaovernmeDtal, anvironaantal or civil- riahta iaauaa and a •aetillg vith 

the applicant ..!!. reguaatad. 

Thil project rains probl•• concam:illc cmapatibUity vith local plana, or 
--1ntaraovarn.ental, anvironaental or civil ri&hta iaauaa; hovavar, a •eatillg 

vith the applicant ia � raquaatad. 

____ Thia project ia canarally �onaiatant vith local plana. but qualifyiD& comments 
are naceaaary (attach c-ant a) . 

llETUBN TO: 

Coordinator, Metropolitan Clearillabouaa 
Ra&ional Plannin& Council 
2225 North Charlaa Street 
lalt:t.ora, Maryland 2Ul8 

Sipatura c�.t�.W�...-­
Titla fe.ft:w:d Coc<d\Mjz-C 

I 

Aaancy D(.() 'c eH'Iam'\ii)?J t Woi a� 
Data Z j1 leq -



fRO:·! : Mr. Edmund Cueman DATE: January 25, 1984 

R P C Meeting: February 17 ,  1984 
Director, Planning Commiss1aa 
County Office Building 
Westminster , Maryland 2llS7 

0 Joint RPC/C·IHSA Review Cycle (up to 60 days 

SUBJI:CT: REFERRAL COORDINATOR REVIEW SUMM.UY 
App3taeAC lteferral Source: Department of State Plannin& 

Proj ect : Draft Supplement to EIS-Qccupational Radiation Dose, Three 
Mile Island Nuclear �tation, Unit 2 

R & R File Number: 84-Q24 

Comments should be returned by: 

Thia proj ect bas be!n forwarded to the following local departm.Ors or agencies 
(Check appropriate blanks and attach comments from the revie.wing agencies}: 

__ Planning ___ Public Works 

__ Environmental Protection __ Human Relations 

__ Others (Specify) __________________________________________________ __ 

� -----------
w "-.1 JURISDICTlOK' S CO:·I:!-ID>"TS 

�'·�:"'''''"' ... .. ...... , . .. .... ........ . 
This proj ect is consistent with or contributes to the fulfillaent of local 

--comprehensive plana , goals and objectives. 

__ This proj ect raiaea problema concerning compatibility with local plana, or 
intergovernmental, environmental or civil righta iaauea and a meeting vith 
the applicant 1! requested . 

__ This proj ect raises problema concerning compatibil��y with local plana, or 
intergovernmental, environmental or civil righta iaaues; however, a meeting 
with the applicant ia � requested. 

---�ia proj ect is generally consistent with 
are necessary (attach comments) . 

RETURN TO: 

Coordinator, Metropolitan Clearinghouse 
Regional Planning Council 
2225 North Charles Street Agency Department of Planning 

lalt illon ,  Maryland 21218 
Date February 6, 1984 

c-nta 

FRO�!: Mr. Thomas G. Harris, Jr . 
Director of Plannina 

DATE: January 25 , 1984 

R P C  Meet ing : February 1 7 ,  1984 3430 Court House Drive 
Ellicott City, �is ryland 21043 0 Joint RPC/C·IHSA Review Cycle (up to 60 days)  

SUBJECT: REFERRAL COORDINATOR REVIEW SUMMART 
�-��Referral Source: Department of State Planninc 

Proj e.ct : Draft Supplement to EIS-Qccupational Radiation Dose, Three 
Mile Island Nuchlear Station, Unit 2 

ll .& R File Number: 

Comments should be returned by: 2/10/84 

This project has been forwarded to the followina local dapartmenta or agencies 
(Check appropriate blanks and attach comment�om the reviewiD� agencies} : 

__ Planning LPublic Works 

__ Environmental Protection __ Human Relations 
__ Others (Specify) _________________________ _ 

JURISDICTlOK' S CO:�IE!i'TS 

� �This jurisdiction baa no comments em this proposal. 

___ This project is consistent with or contributes to the fulfillaent of local 
comprehensive plazul, ·&oala and obj ectives. 

___ This proj ect raises problema concamin& compatibility with local plana, or 
intergovernmental, environmental or civil �ighta iafU•• and a meeting with 
the applicant .!!. requested. " 

___ This project raises problema concerning compatibility with local plana, or 
intergovernmental, environmental or civil rights issues; however, a meeting 
with the applicant is � requested. 

___ Tbia proj ect is generally consistent with local plana, but qualifyin& comments 
are necessary (attach comments} . 

RETURN TO: 

Coordinator, Metropolitan Clearinghouse 
Re&ional Planning Council 
2225 North charles Street 
.Baltillon ,  Maryland 21218 



w 

TO: Mr . Thomas c. Harris,  Jr.  
Director of Planning 
)q)Q Court House Drive 
Ellicott City , Maryland 21043 

Date: January 25, 1984 

SUBJECT: PROJECT REVIEW FORM 

_Applisant: Referral Source: Depart.ent of State PlanniD& 

Check One 

Proj ect: Draft Suppll!lllent to EI5-0ecuaptional Radiation Dose, Three 
Mila Island Nuclear Station, Unit 2 

R&R Fila Number : 84-0Z' 

Comments should be returned by: 2/ 10/84 

_JL_Thia agency baa no comments on this propo .. l. 
_____ This proj ect ia consistent with or contributes to the fulf illment of local 

comprehensive plans,  goals and objective.. 

____ This project raises issues concerning compatibility with local plana or inter­
governmental problems and a meeting with the applicant !! request ed . (Expla1a 
below) 

CO _____ This proj ect raiaea iaauaa concerning c0111patibility with local plana or inter-
governmental problems ; however , a meetin& with the applicant ia � requested. 
( Explain below) 

____ This proj ect ia generally consistent with local plana, but qualifying comments 
are necessary. (Explain below) 

Comments. ______________________________________________________________ _ 

RE111RN TO LOCAL REFERRAL COORDINATOR 
!WIED ABOVE 

Agency Department of Publis Works 

Fll�l : �� lobart S. l.ys�ch 
�tractor of Plannina 
45 South Main Street 
Bel Air , Maryland 21043 

DATI: January 25, 1984" 

II. P C Kaatins: February 14. 1984 

D Joint llPC/CMHSA laviaw Cycle (up -to..,60 day� 

SUBJECT: llEFERRAL COORDINATOR llEVlEW stJKKAR .. " i  
, ·· · -1 

'ppUaaac !Referral Source: Department . .  _..J 

Project : Draft Supplement to !IS-occupational ladiat 
Klla bland Nuclear Station, Unit 2 

REQIONAL PLANNING DOlle, CAu�IL 
� fDa· a. 

R & R Fila Nuabar : 84-024 

Comments should be returned by: 2/10/84 

This proj ect baa bean forwarded to the followin& local lapartaenta or asanc1aa 
(Check appropriate blanks and attach comaenta fra. the raviavins asanciaa) : 

.!_Planning 

____ Environmental Protection 

_Public Vorta 

__ llullan llalationa 

___ Othara (Specify), _________________________ _ 

JURlSDICTlON' S C��� 

Check One 

_x ___ Thia juriadictioa baa no co=aanta oa tbia proposal. 

Thia project ia conaiatnt with or coatri'butaa to the fulfillllant of local 
-ca.prahenaiva plana , aoala •d objacU•••· 

This proj ect raiaaa problDa concarnin& cc.patibili�'J' with local plana, or 
-intaraova�tal , environmental or c1Yil ri&bta iaauaa and •- •aatinl with 

tha applicant .!!. raquaatad. 

Tbia proj ect raiaaa problDa concarnin; CDIIJ'&tibilit'J' with local plana, or 
-intarsovatiiiDSntal, anvir-ental or civil ri;hta iaauaa; bovavar, a •aetin& 

with the applicant 1a � raquaatad. 

____ Thia project ia ;enarally consistent with local plaDa, but qualifyinl comments 

era nacaaaary (attach ca.aenta) . 

UTURN TO: 
Coordinator, Metropolitan Claarinahouea 
lla&ional Plannina Council 
2225 North Charles Street 
laltillora, Maryland 21218 

Sipatura lk ��. MrtN 
Robert S. Lynch 0 . t Title 1rec or 

qency• __ ..,!P;.:l�a:!n:!n�i;!!n:!g...!li_Z::;o:,:n::,:i:.:n:!g:.----

Data _ _:.Ziw1�4:L./.::.B4;:_ _____ _ 



TO: Hr .  Robert s .  Lynch 
Director of Planning 
45 South Main Street 
Bal Air, Maryland 2 1 043 

SUBJECT: PROJECT REVIEW FOltK 

Data : January 25,  1 984 

applteaut:--Referral Source: Department of State Planning 

Proj ect: Draft S�pplement to !IS-occupational Radiation Doae, 
Mile Ialand Nuclear Station, Unit 2 

a&R Fila Number : 84-024 

Commanta ahould be raturaad by: 2/10/84 

Check One �Thia aaancy haa no commanta on thia propoaal. 

Thia project ia coaaiateat vith or contribute• to the fulfillaant of local 
----comprahanaiva plana , goala and obj activaa. 

Thia proj ect raiaaa iaauaa concaraina compatibility vith local plana or inter­
----a:ovanuDental problaa and a aaatin& vith the applicat � ra�uutad. (Ezplaia 

balov) 
)> � ----Thia project raiaaa iaauaa concaraina compatibility vith local plena or inter­
� aovarnmental probl ... ; however, a aaatin& vith the applicant ia � raquaatad. 

(Explain balov) 

Thia project ia aanarally conaiat811t vith local plana , but qualifyin& coaaanta 
----.ra nacaaaary. (Explain below) 

�ta. ______________________________________________ ______________________________ ____ 

1tETURN TO LOCAL REFEIUW. COORDINATOR 
XAMED Ali017E 

Ti�l•·----�������---�t== 
Agency�.J..l!.;.;.::.::...�.!:::.:!;.....J,-I.._......,.;.o....""'":l-

Mr. James Hoawell 
Office of Plannina & Zonin& 
County Courta Buildin& 
401 Boalay Avenue 
Towaon , Maryland 21204 

SUBJECT: PROJECT REVIEW FOltK 

Data: 
•::6 22 r REGIONAL PLANNhG 

-1----' 

COUNCil 
f£8 11 1984 

Jppl•can•• Referral Source: Dapartaent of State PlanniDa 

Proj ect: Draft Supplaa811t to EI5-0ccupational Radiation �-e • .  .l;llr .. 
Mila Iaalnd Nuclear Station,. Unit 2 

R'R File Number: 84-024 

Comment& ahould ba returned by: 2/10/84 

Check One 

�This acency has no comment& on thia propoaal. 

This proj ect is conaiatent with or contribute• to the fulfillment of local 
----conprehans ive plana , aoala and objactivaa. 

This proj ect raiaes isauaa concernina compatibility with local plana or inter­
----,overnmental problema and a aeatina vith the applicant 1! re�uaatad. (Explain 

below) 

____ This project raiaaa iaauaa concaraina compatibility vith iocal plana or inter­
aovernmental problema; however, a aeetin& vith the applicant ia � raquaatad. 
(Explain balovY 

This project ia a•nerally conaiat811t vith local plana , but qualifyina commanta 
--.re nacauary. (Explain belov) 

Coc=ents Insu f f i c i ent � i me to review . When personnel i s  ava i l ab l e  

impact statement will be reg¢ apd comments made . Hopeful ly this 
can be done within the next 30 days . 

REI'IlRN TO LOCAL REFERRAL COORDINATOR 
IWIED .UOVE 

cc : Mr . Ian J .  Forrest 
Mr . J .  J ames D i eter 

Sianature [�-/.-?, /f- �;-t"/(:1. 1./ 
Di rector 

title Waste & Water Quality Management 

Agncy, _____ .;.H;.;e:.;a:.;l:..t:.;h:.:...::;D.::;e.r:.p�a:.::r-'t�m,.e::;n.,.t..._ __ _ 

· ·-........ ......,"111'1 MOwarO Counrv C::f:::atont a •  .... ,A_ .. 
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� :t.B 2 7 1984 
"'V\S\ON OF ..& , : \OiATlON coNiKJJ� 

�=. Beclard j, Scyder 
. .::>rograa Di::ecta: . 

STATE OF M.O.RVU.NO 
O E PA'ITMENT OF NATURAL RI!SOURC£$ 

E.'ERGY AOMINISTRATlO!'t 
POWER PLANT SITING PROGRAM 
TAWES STATE O�Ra IMI.DING ANNAPOuS 21.01 

13011 28!1-2281 
Februaiy 17, 1984 

�ee !!l.le Island Progra:!l Offlat 
C'ffic:e of Nuclear Reactor Regulatio11 
·:. s. �ear J!e9llatory Cmmissicn 
:ashington, D.C. _.2ll555 

Re: Programmatic Envirolllllental Impact. St:at:anent 
related to decontamination and disp:�sal of 
radioactive wastes resulting frtm Mazc:h 28 ,  
1919 accident 'fbree Mil e  •Island Nuclear 
Station, IJDit 2 Draft SUppleiaed: Dealing with 
Occupational lladiation Dose (lllREG - 1!683, 
Slgll.EIIII!nt lJ 

�s letter is to forward
· 

the State of Maryland' s COI!IIIents on the 
3�erent to the Programatic Envirormental llllf:ect Stat!!llent. As lead agency 
for the State of !iaryland for review of cleanup activities at Three !tile 
� the Power .Plao,t Siting Progam baS coordinated State review of the 
s�Einent. 

·!3.ryland' s principal concern continues to bi! t!le hazard posed to its 
:opulation and resourc:eJ· by tbe 1%e&enc:e af high level wastes, illcl.uding spent. 
!uel, at Three Hile Island. Hatyland' s plsiticm has been that the "cleanup 
should �oceed as ex;t!ditiously as reasonably PJ&sible to redlce the potential 
tor uncontrolled r el eases  af z:adioactive materials to the emimrment• (PEIS, 
19!!1) , 'fr.:J.t plsition bas not changed. · 

·: � . c·iicence presented in the Supplement indica.tes that the total 
radi..li:!�n exPOsure to t.':e work force imolved in the !:-II cleanup will be hig.'ler 

':han originally estimat�. Whil e  we are concerned that the pcinciple of 
k�q the d:lse to these workers as l<Y as reasonably achievable be strictly 
_.c:;,ered to, and the dose reductim �ograra be �=tOFerly l!nJ;hasized, we note that 
':;:e C.Oses to the workers will continue to be withln the federally allowed 
limits of lB Cffi 23 , that is r'li irxiiviiiual. worker will reoeive a d:lse in excess 
of 3 ran per quarter or 5 rem per year. 

· 

l!aryland is alw concerned that the sel ection of a cl ea..'1:.l? plan coulC: 
delay the cleanuP. We Mire reviaied the arely!:is of the current clP..anup plan 
as well as the t:h:-toe alterratives. Alternatives 1 and 2 would result in a delay 
of fuel removal whil e resulting in no significant savings in occumtional 
exp:lsure. Because af this delay, and the fact that litUe or no dose -savings 
would be achieved, Kuylend considers b:lth of these alternatives una=Ftable • 

Alj:ermt;tve 3 flJZl'j seen more attractive because of the projected reciuction in 
•c:upational exposure without delaying fuel removal . It cbes, however, 
significanUy ·delay the 011erall cleanup while relying on the uncertain 
possibility that robotic cleanup tecbnQlogy rDirf bea::me available at s:me t11r2 
in the fill:ure:. Maryland is opp:lsed to delaying eren PJst-fuel re:lO.ral portions 
af the cle!lllllp on the t:asis of mere speculation. Fer these reasons, the State 
af lmy� fi'"rors tbe current cleanup plan. · 

. m.t:enp 
cc: R1c:hard M:teaa 

RaD3y IID19. . 
Bemy Wi!gnl!!r Dli!:'lid X....llesh 

, Sallllel Balcer� OSP 

Sincer�­

��=a-
Nuclear uations 



RrgiO'naJ Plannin� Council 

222' North Charles Strw Baltimore, Maryland 2 1 2 1 8-,767 (301) 383-,838 
J. Hugh Nichols, Cha1rman 

Department of State Planni�& 
301 W. Preston Street 
Baltimore , Maryland 2 1201 

Wahrr J .  Kowalczyk. Jr . , Ex«uliYt DirK/or 

Date: February 1 7 ,  1984 

RE: Metropolitan Clearinghouse Review 
and Referral Memorandum , Proj ect : 
84-024 Draft Supplement to tiS­
Occupational Radiation Dose three 
Mile Island Nuclear Station. Unit 
2 

State Clearinghouse I 84-1-294 

Dear Mr. Hager: 

The attached review and referral memorandum is certification that the above 
referenced project has undergone review and comment by the Regional Planning 
Council and a recommended action has been determined based on the Council ' s  
findings. 

Comments on this project were requested from: Anne Arundel County,  Baltimore 
City, Baltimore County , Carr�ll County, Howard County, Harford County .  

Comments from the following jurisdictions are included with the Clearinghouse 
review: Baltimore �ity, Anne Arundel County, Carroll County, Howard County. 

We appreciate your attention to Metropolitan Clearinghouse procedures. If  
you have any questions, please contact us at 383-7110. 

........ ,, � {Jjj;i'"· eood:.� 
Metropolitan Clearinghouse 

Attachment 

UClOIIAl. PlA.h")(lMC COUNC2l. 
'225 North Charlaa Street 
.. B t.ore, Mar"J'lcd 21211 

RPC Meet'in8 February 17,  · 1984 

Proj ect :  84-024 

Referral Source; 

Draft Supplement to !IS-occupational Radiation Dose, Three 
Mile Island Nuclear Station, Unit 2 .  The EIS Related to 
Dacontaaination and Dispoaal of Radioactive Waste for the 
1979 Accident at Three Mila Ialand Kucl .. r Station Unit 2 
baa been aupple.ented. Info�tion indicataa that cleanup 
vill. entail· aora occupational radiation dose to the clean-
up work force than anticipated • •  Only one of three additional 

, alternatives conaidared 1D �ha supplement would result in an 
appreciably lover occupational doae, but aicnificant dia-

. advantaaas ate associated vith this alternativa, 
. �epa�t of State Plann1Dt 

, �  

Recommendation: 

The current clean-up procedure should continua sa expeditiously 
aa possible. The alternatives described in this report would 
further dalay tbe removal of radioactive material• from the 
ialand, anll voulll not aicnificantly reduce tba occupational 
axpoaure. Any ano:l all additio�l fundin& should be pursued to 
enaure the r..oval of contaminated matariala and damaged fuel. 
The recent IRS dec:iaion to allow tax deductions for utility 
ccmtr:tbutiona to the clean-up fwd ia a atep 1D the ri&ht 
dirac�loa. 

ENDORSEMENT IS RECOMMENDED SUBJECT TO THE ABOVE COM!iE!>'TS. 

t IIEliil CEattn that ot ica ;234tb ... cilia. lieU February 17 1984_ 
the ae,ional Plannua CowcU COIICUrrad" til tllil -lrtS .. _od lafana'l 
Mnorandua anrl ucorporata4 St tll&o tile 8intu ol daot ... u.a,. 

Ec��� 171 1984 WJ1.T£R J� KOWALCZYK. JR. 
Valtar 1Dvalc17l 
lllecutSYI M�ac&M 



Dr . Bernard J .  Synder 
Program D i r e c t or , TMI P r o gram O f f ice 
O f f ice o f  Nuclear Reactor Regul a t i o n  
U .  S .  Nuc lear R e g u l a t o r y  Commis s io n  
Was h i n gt on , D C  2 0 5 5 5  
Dear Dr . Synder : 

Bechtel National .  Inc. 
E ng1neers - Constructors 

Oak R1dge Off1ce 

Jackson Plaza Tower 

BOO Oak A1dge T urnp1ke 

Oak A1dge. Tennessee 

M�l Adr1f•n P 0 Bo• 350 Oo�ll Rtdg• ffV 37830 

Febr uary 2 9 , 1 9 8 4  

P l e a s e  r e v i ew t h e  f o l l o w i n g  comme n t s  o n  NUREG 06 8 3 ,  S upp leme n t  No . l 
D r a f t  Report . 

I T E M  l 

I n  my c o l l e c t i o n  of data and i n f ormat ion for t h i s  E I S  s uppleme n t , 
I comme n t e d  on t h e  o r i g i n a l  numbers t hat were p ub l i s hed regarding 
Aux i l iary and Fue l Handling Building c leanup . Some were corre c t e d , 
howeve� d a t a  on Page 1 . 4  T a b l e  l . l ,  I b e l ieve is in error . 

As S i t e  Manager for V I KE M ,  I was very cons c ious of pers o n n e l  radia t i o n  
expos ure a n d  ma i n t a i ned d a i l y  s t a t u s  for e qual d i s t r ib u t i o n  o f  work 
and rad i a t ion expo s ure . T o t a l s  were con s t a n t l y  main t a in e d , weekly 
s umma r i e s  c a l c u l a t e d  and pos t e d b i -weekly as Me t - Ed c r e w s  had two 
week a s s ignme n t s  a t  TMI . 

P l e a s e  peruse t he a t t ached expos ure s he e t s  and you w i l l  note t h e y  
far exceed t he oubl i s hed f i gure . For your in f o rma t i on , t he y  do n o t  
i n c l ude expos ur� for CNS I and H e a l t h  P hy s ics p er s o n n e l  w h o  mo n i t or e d  
the c le anup . 

My records ind icated as f o l l ows : 

I T E M  2 

V I KE M  
ME T - E D  
CATAL Y T I C  

1 9 7 9  
2 8 . 1 6 1  
3 6 . 2 8 5  

5 .  3 7 l  

1 9 8 0  
5 2 . 5 8 8  Pers o n - Rem 
3 3 . 1 4 6  

Page 2 . 2 1 S e c t ion 2 . 2 1 . 5  L a s t  paragraph 

I cannot agree w i t h  t he s t atement c o n c l u d i n g  h i gh p r e s s ure hydro ­
b l a s t in g  is n o t  e f f e c t ive in reducing d o s e  rat e s . I n s t ances in 

Dr . Bernard J .  Synder 
February 2 9 ,  1 9 8 4  
Page 2 

AFHB where dos e r a t e s  were in t he 5 - 1 0  R / Hr r a n ge were reduced t o  
low m R / Hr b y  rap i d  d is pers ion and f l u s h i n g  o f  highlv c on t am i n a t e d  
d irt f r o m  f l oor , w a l l s , pump b a s e s , e t c . 

• 

A p a r t i c u lar examp le would be Aux i l iary Sump Room where accumula­
t i ons of d ir t  r e s u l t e d  in contact f loor reading o f  1 0 - 2 0  R / Hr w i t h  
wa i s t  h i g h  leve l ge neral a r e a  o f  5 R / Hr . The a r e a  w a s  hydr o b l as t e d  
t w i c e  in s uc ce s s i o n  and p r o j e c t  comp l e t e d  i n  l e s s  t han o n e  hour . 
T o t a l  exposure f o r  f our men b l as t in g ,  crew remov ing h igh rad debr is , 
pad and s upport crew was < l pers o n  rem . Res u l t a n t  room d o s e  rate 
was waist h igh o f  1 0 0 - 2 0 0  mR / H r  and f loor c o n t act o f  3 - 5  R / Hr . 

The s e  h i g h  readings are a t t r i b u t e d  t o  t he s l udge b u i ldup in t h e  
s ump approxima t e l y  3 f e e t  b e l ow . 

There are many o t he r  examp les of s uc h  hydro b l a s t i n g .  I n c luded are : 

FHB - 2 8 1  E l  Annulus 
Bleed Tank C u b i c l e s  
Makeup Pump C u b i c l e s  A ,  B ,  and C 
Decon Heat V a u l t s  
C o n t a i nme n t  S p r a y  Vau l t s  

I cannot comme n t  on t h e  procedure a n d  te chn ique ut i l i z e d  i n  t he c o n ­
t a inment ; howe ver , I b e l ieve t h i s  s t ateme n t  s ho u l d  be c l ar i f ied . 

Should you have a n y  comme n t s  a n d / o r  que s t i o n s , p l e a s e  do n o t  he s it a t e  
t o  c o n t a c t  m e  at your c o n v e n i e n c e . 

S incere l y ,  

Valmore F .  Bouchard 

VFB : cdw 

A t t a c hme n t  



AUXILLARY & FUEL HANDLING BUILDING EXPOSURE FOR DECON 

� EXP .  (mr) PERSONNEL 

April 27 - June 30 13 ,424 37 

July 1 - Sep t .  30 6 ,985 28 

Oct .  1 - Dec . 31 7 , 752 2 8 , 1 6 1  15 

Jan. 1 - Feb . 26 '6 , 901 17 

Feb . 26 - March 16 9 76 17 

March 17 - March 30 2 , 610 21 

March 31 - April 13 2 , 059 21 

April 14 - April 27 1, 560 20 

April 28 - May 11 2 , 072 16 

May 12 - May 25 1 , 655 15 

::J::> 
26 - June 16 1 , 407 17 May � w June 16 - June 30 1 , 299 17 

July 1 - Aug .  10 3 , 378 17 

Aug .  1 1  - Sep t .  7 5 , 695 18 

Sep t .  8 - Sep t .  15 642 16 

Sept . 16 - Sept . 28 1 , 419 12 

Sep t .  29 - Oct . 13 1 , 473 3 3 , 1 4 6  13 

AVG . EXP . 

362 Man mRem 

249 Man mRem 

517 Man mRem 

409 Man mRem 

57 Man mRem 

124 Man mRem 

98 Man mRem 

78 Man mRem 

130 Man mRem 

110 Man mRem 

83 Man mRem 

77 Man mRem 

198 Man mRem 

316 Man mRem 

40 Man mRem 

118 Man mRem 

113 Mam mRem 

AUXILIARY & FUEL HANDLING BUILDING EXPOSURE FOR DECON 

MET-ED EXP . (mr) PERSONNEL 

May 30 - June 30 9 , 919 118 

July 1 - Sept. 30 12,982 164 

Oct .  1 - Dec . 31 1 3 , 384 3 6 , 2 8 5  159 

Jan. 1 - Feb . 26 7 , 988 65 

Feb . 27 - March 3 831 31 

March 4 - March 16 3 , 376 36 

March 17 - March 30 3 , 207 32 

March 31 - April 7 1 , 59 2  3 1  

Ap ril 14 - April 27 2 , 765 32 

April 28 - May 3 , 420 31 

May 12 - May 25 2 ,890 31 

May 26 - June 8 1 , 302 30 

June 9 - June 22 3 , 605 28 

June 23 - July 5 1 , 562 29 

July 7 - July 20 2 , 666 32 

July 21 - August 3 2 , 515 28 

August 4 - Aug. 18 2 , 203 31 

August 19 - August 31 3 , 559 27 

Sept.  1 - Sep t .  14 5 , 324 32 

Sept • 15 - Sep t .  28 1 , 201 24 

Sept . 29 - Oct . 12 2 ,582 5 2 , 5 8 8  2 1  

AVG . EXP . 

84 Man mRell 

79 Man mRem 

84 Man mRem 
122 Man mRem 

27 Man mRem 

94 Man mRem 

100 Man mRem 

51 Man mRem 

86 Man mRem 

110 Man mRem 

9 3  Man mReru 

44 Man mRem 

129 Man mRem 

54 Man mRem 

83 Man mRem 

90 Man mRem 

72 Man mRem 

131 Man mRem 

166 Man mRem 

50 Man mRem 

122 Man mRem 



AUXILLARY & FUEL HANDLING BUILDING EXPOSURE FOR DECON 

CATALYTIC EXP . (mr) PERSONNEL AVG. EXP. 

APRIL 27 - MAY 17 5 , 371 28 192 Man mRem 

United States Department of the Interior 
OFFICE OF THE SECRETARY 

WASHINGTON, D.C. 20240 
ER 84/45 

Bernard J. Snyder, Program Director 
Three Mile Island Program Office 
Office of Nuclear Reactor Regulation 
U.S. Nuclear Regulatory Commission 
Washington, D.c. 20555 
Dear Dr. Snyder: 

' '984 

We have reviewed the draft supplement to the program matic environmental impact 
statement related to decontamination and disposal of radioactive wastes resulting from 
the accident on March 28, 1979 at the Three Mile Island Nuclear Station, Dauphin County, 
Pennsylvania, and have the following concern. 

In the booklet entitled "Answers to questions about updated estimates of occupational 
radiation doses at Three Mile Island, Unit 2" there is a brief reference to "a small chance 
that the fuel could begin a sell-sustaining chain reaction" in the answer to Question 56 
(p. 13). However, there are no follow-up questions on that important concern. The 
possibility of recriticality of the core is also mentioned in the draft supplement (p. 2.14, 
last line), but only briefly and parenthetically. This concern should be more fully 
addressed in the final supplement. 

We hope this comment will be helpful to you. 

8403020277 840301 
PDR ADOCK 0:5� 
p 

Sincerely, 

��;: '�• •///� J �r:_-��-u, �.P' �- .t · ' " 0.::. -7,Bruce Blanchard, Director 
Environmental Project Review 



UNITED STATES 
NUCLEAR REGU LATORY COMMISSION 

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS 
WASHINGTON. D. C. 205115 

March 21 , 1 984 

Mr. Wi l l i am J .  D i rcks 
Execut i ve Di rector for Operati ons 
U . S .  Nuc l ea r  Reg u l atory Comm i ss i on 
Was h i ngto n ,  DC 20555 

Dear Mr. D i rcks : 

SUBJECT: REVIEW OF GPU NUCLEAR CORPORATION ' S  CLEANUP PLAN FOR TMI-2 AND 
THE NRC STAFF ' S  DRAFT SUPPLEMENT TO THE CLEANUP PROGRAMMATI C  
ENVI RONMENTAL IMPACT STATEMENT 

Duri ng i t s  287th meeti ng , March 1 5- 1 7 ,  1984 , the ACRS consi dered the 
recomm�ndati o n s  of i ts Subcomm i ttee on Reactor Rad i ol o g i ca l  Effects 
regard 1 ng the TMI-2 c l ea n u p .  The Subcommi ttee had the benefit of the 
presentations by the NRC ' s  TMI Program Office and by GPU Nuc l ear 
Corporat i o n  personnel duri ng meet i ngs on January 24 and February 24 
1984, respec t i ve l y .  

' 

The ACRS approved forwa rd i ng the Subcommi ttee comments to you for your 
cons i derati o n .  

Enc l osure : 

Sf ncerel y , 

� �..A.-
Jesse C .  Ebersol e  
Chai rman 

Feb. 24 , 1984 Subcommi ttee Comments on TMI-2 
Cl eanup and Rel ated I ssuP.s 

ReferP.nce : 
Progra�ati c Envi ronmenta l Impact Statement P.el atPd to Decontamination 
and Di spo s a l  of Rad i oact i ve Wastes Res u l t i ng from March 2P. , 1979 
Acciden t ,  Three Mi l e  I s l ��d Nuc l ear Stati o n ,  Un i t  2 ( Draft Suppl ement 
Deal i n g  wi th Occupat i on a l  Rad i at i on Dose)  NUREG-0683 , Supp . No . 1 ,  Draft 
Report , 1 2/83 

cc : B. Snyder , TMI PO 
L .  Barrett , TMI PO 
H .  Denton , NRR 
R. Mf nogue , RES 

COMMENTS ON 
GPU NUCLEAR CORPORATION ' S  CLEANUP PLAN FOR TMI-2 AND 

ON THE NRC STAFF ' S  DRAFT SUPPLEMENT TO THE CLEANUP 
PROGRAMMATI C  ENVI RONMENTAL I MPACT STATEMENT ( PE I S )  

ACRS SUBCOMM I TTEE O N  REACTOR RADIOLOGI CAL E FFECTS 
FEBRUARY 24, 1984 

Duri ng a meeti ng on January 24, 1984, the Subcommi ttee heard presen­
ta tions by representa t i ve s  of the NRC ' s  TMI Program Offi c e  on the 
Staff ' s  draft s upplement to the Programma t i c  Envi ronmental Impact 
Statement ( PE I S )  RP.l ated to Decontami nation and Di sposal of Rad i oact i ve 
Wastes Resu l ti n g  from March 28 , 1979 Acc iden t ,  Three Mi l e  I s l and Nuc l ear 
Stati on , Un i t  2 .  Th i s  suppl ement was i s sued for comment in December , 
1983 and dea l s  w i th occupa t i onal  rad i a t i on doses assoc i a ted w i t h  the 
c l eanup effort. On February 24 , 1984 , the Subcommi ttee met aga i n  and 
was bri efed by GPU Nuc l ear Corporat i o n  on its deta i l ed c l eanup p l an for 
TM I - 2 .  Based on t h e  above , w e  offer t h e  fol l owi n g  comments : 

1 .  The TMI-2 GPU Recovery Staff appea red t o  be profe s s i ona l i n  the i r  
approach , and they were thorough i n  thei r  presen ta t i on s .  However , 
they do not appear to have on the i r staff (or serv i n g  as consu l ­
tants t o  them) a n  adequate number o f  peop l e who have had prev i ou s  
d i rect experi ence i n  nucl ear fac i l i ty c l eanup opera t i o n s .  The 
Subcommi ttee bel i eves that the provi s i on of such expert i s e  wou l d  be 
h e l pfu l . 

2. The d i scuss i on s  of the c l eanup at TMI-2 c l early i nd i cated that 
Cs - 1 3 7  accounts for a major part of the extern a l  exposures that are 
occurri ng , and those that are projected in terms of the col l ec t i ve 
occupational  doses for the tota l c l eanup operation . 

Accord i ng l y ,  the Subcomm i tee u rges that GPU obta i n  the SP.rv i ces of 
profess i on a l  personnel  expert i n  the chemica l beh�vior of ces i um so 
that they can effec t i v e l y  address the probl ems represented by th i s  
rad i on uc l i de .  They apparently d o  not now have such experti se . 

3 .  There appear · to be sP.vera l as pects of the recovery operati ons 
where i r.  a better understan d i ng of the rad i a t i on protection probl ems 
and a better kn��l edge of more effect i v e  control measures wou l d  be 
he l pfu l .  ThesP. as pects i nc l ude : 

a .  Nature o f  Ai rborne Rad i onuc l i des 

I n  connect f on with potPnti a 1 f nterna 1 exposures of workers 
w i t h i n  TI' I -2 conta i nment , therP. is a need to spec i fy the 
rad f onu c l ide compos i t i on of thP. various a i rborne part i c u l ates 
accord i n g  to part i c l e  s i z e .  Thi s  has not apparently been 
done , yet it is e s sent i a l  to the assessment of the accompany­
i ng poten t i a l  hea l th hazard . The Su bcommi ttee be l i eves that 
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studies shou l d  be undertaken to more c l early del i neate the 
nature of the a i rborne radi onuc l i des . 

b. Internal Versus External Exposures 

Workers entering contai nment for decontamination and recovery 
operations are currently requi red to wear ful l -sca l e  protec­
tive equ i pment ,  i ncl uding respi rators . Cl oser exami nation of 
the i ncreased externa 1 exposures , because of the impediments 
caused by the uti l i zation of protective equ i pment, mi ght show 
that it woul d  be better to a l ter thi s  approach ( such as 
working faster wi thout protective equ i pment ) .  Thi s  needs 
further eval uation . 

Dr. Ber nard J. Snyder ,.Program 
Dir ectOr 

Three Mile Island Program Office 
Office of Nuclear R eactar R egulation 
U;S. NR C 
W!lshington, D. C. 2 0 555 

Dear Sir : 

Mar ch 24,1984 

R E:PEIS r elated to decontamination 
and disposal of radioactive wastes 

r esulting £r omMarch 28,1979 accident 
at TMl Unit 2 occupational radiation 

dose r evisions NUREG1060 

It isa: stated in NUREG 1060 that r evised, inereased, doee estimates "slightly raise 
the chance�& cancer far the gr oup(warker s exposed to r adia1i:il. in TMI Unit 2 
clean•up} ak a whole"• 

COMMENT : How can the NR C claim "slight raises the chances o£tancer 11 when NO ONE 
Knows what the :bitiatillg mechanism of cancer is? The A mericaif

. 
Cancer "society" is 

only now starting a sur v� to attempt to find out if diet, wark Or other exposur e to 
chernica:U. and/Or far ms of radiation, heredity, etc. , etc. could possibly be the trigger 
fOr the 1 in 5 cancer s our11developed11 societ y can expect. IF, afte;.an these year s of 
collecting money to fight cancer and/Or "to wipe out cancer in our lifetime", the mediaal 
experts still do not know WHAT causes cancer , it seems beyond the s cope of the 
expertise o�e NR C to claim that the r ise in cancer rate will be slight. If the same 
number of war ker s ar e exposed to the new elrtiznated exposur e, the cancer to be expected 
will rise Pr OPOrtionately. IfiK mar e number s ar e exposed at this higher estimated 
r adiation exposure, mar e cancer s can be expected, Either way, ther e will be mare 
cancer (s}. Certainly the medical experts that now claim not to know what trigger s 
cancer will be VER Y r eluctant to admit that radiation {ionizing} causes cancer, since 
they have been Pr Omoting raciation "tr eatment" far cancer for decades. Unfortunately 
no on�teUs the patient, enveloped as they are in pain, emotional tar ment, and financial 
crisis, that that "tr eatment" of radiaticn will incr ease their Gal chances by 27 of 
developingz a secondary cancer as a result of that "tr eatment". 

COMMENT: The increased r adiation exposur e, be it a s s e s sed to the estirated number 
of warker s  Or an increased number of wOr ker s to cut individual exposur e levels, must 
also take int o account the synergistic effects of cheinicals used in this clean•up, 

COMMENT: The incr eased radiation exposure is cunsider ed only k in  light of 
increased cancer • The aging Processes must also be considered that give rise 
to increased kidney disea se, diabetes, and aU the age-r elated diseases. Simply, 
the Pr Oce s ses that cause r eactOr embrittlement must be transposed to human 
embr ittlement. 

IN CONCLUS<IDN: The a s sumption that there is a "natur al" r adiation is fals"' 
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Dr . B er nardJ. Snyder , Pr ogr am Dir ectOr 
Three Mile Island Program Office 
Office of Nuclear R eactar R egulation 
U.S. NR C 
Washington, D. c. 2 0 5 5 5  

Mar ch 24, 1984 

R E:PEIS - elated to decontamination 
and disposal of �adioa ctive wa stes 
- esulting f.om Mar ch 2 8, 19 7 9  a c cident 
at TMI Unit 2occupational - adiation 
dose " evisions NUR EG 1060 

TheEPA 11natu,.al radiation" is based on mea sur ements and/� models and/o­
a s sumption s that . h oldJI no � value in ,. eal life .  The NA T UR A L  �adiation of 
the ea�th has been decaying, with the exception of added -adiation from 
co smic s our ces, UNTIL the advent of the 11atomic age". The MAN-MADE 
,.adiation that has:la been a c c.a,.ulating in the envir onment since then is NOT 
11natu,. al11, but man-cr eated, so the EPA 11mtu,.al radiation" is incOrr ect. 
The only NA T UR A L  radiation basis should be a de clining factOr in ea�th • s  
envi�nment. B ut that ceased when man fir st began t o  extensively u s e  coal 
and then accelellfeted when man started 11cr eating" trans plutonium element s 
mar e  Or les s  fOrty yea- s ago. That fact may well be the ,. eason for the 
e s calating cance� s and birth defects, in s pite of our 11advanced11 civilization. 
With thir teen man-made isotopes now recognized, we a,. e adding a h uman 
(but not humane} facto,. to the 11natu,.al11 r adiation that has not been r ecognized 
for what it is-added r adiation that is not "natu,.al11, but is countedaa: as such 
in a s s e s sing ,.isk/benefit of nuclear a ctivitie s .  Unfortunately the risk is a s signed 
by those in power, and that ,.isk is a�ed for future generations, whUe the 
"b enefit" is a self-inter e sted factor of short ter m duration, to either fulfill 
the11scientific11 curiosity of a few individuals Or sustain the jobs of those invdved 
in "managing" nuclear a ctivitie s .  

Dr . Bernard Snyder 
�rogram D irector , =�o'!!FO 
Office o f  Nuclear aeactor 

Regulation 
U . S .  Nucl ear Regulatory 

C ::!!!mi s s i on 
Washington ,  DC 20555 
Dear Dr . S nyd e r :  

501 '1 :.:-.:e S t:-e e t  
Midd l e t own . FA 1 70 57 
Apr i l  l ,  :!.984 

I attended t h e  Fe bruary 15,  198lJ. , ?lRC me e t ing a t  :�idc!le town Hig!'l 
S ch o o l  to comment on the Draft Supplement related to T:.U #2 
decon/d e fue ling .  

My comments appear o n  pages 7 7  to 9 4  o f  the trans cri�ts . I n  
revi ew i ng my n o t e s  i t  appears there is a n  ·omiss i on o f  t h e  teAt 
of my pres entati o n .  

I asked Be rnard S nyd er why t h e  licens e e  is n o t  submitting the 
?reviously publ i c i z ed plan for evaluating the pos s i b i l ity of 
s t o pping decon work after the fue l i s  removed in hopes that 
robot ics techno l ogy w i l l  be available , in the future . 

Mr . S nyd er said he could not answer my ques tion .  

I find i t  very interest ing that the S tate o f  Pennsylvania would 
s ubmit such a plan when for the pas t 5 years ' the licensee has 
submitted the s e  types of recommendations to the NRC . 

I believe GPU and the NRC should be conc entrating on one i tem-­
the compl ete decontamination and d e fue ling of TMI #2 . Any thought 
of operating TMI #1 would be a seri ous dis trac tion in terms o f  
personne l and fund ing . 

I am very confused as to why the state of Pennsylvania w i l l  be 
submitting the proposal �l luded to earlier and not GPU .  

For the rec ord I feel i t  i s  necessary this b e  added t o  my comments 
and unfortunate the ques t i on was omitted from the trans cript . 

9404060276 840401  POR AOOC� 05000289 
H P DR 

S incere ly , 

/- ' • •• v� •t 
Donald E .  Hoss l e r  



UNITED STATES ENVI RONMENTAL PROTECTION AGENCY 
WASHINGTON. D.C. 20460 

or. Bernard J .  Snyder, Di rector 
Three Mi l e  I s l and Program Office 
Office of Nuc l ear  Reactor Regu l at i on 
u . s .  Nucl ear Regul atory Commi s s i on 
Washi ngton , D . C .  20555 

Dear Dr. Snyder:  

OFFICE OF 
EXTERNAL AFFAIRS 

In accordance with Secti on 309 of the C l ean Ai r Act ,  as amended , the 
u . s .  Envi ronmental  Protect i on Agency has rev i ewed the draft Suppl ement 
No. 1 to the Programmat i c  Envi ronmental Impact Statement �el ated to the 
decontami nat i on and d i sposal of radi oact i ve waste� resu l t 1 ng from March 
28, 1 979 acci dent , Three Mi l e  I s l and Nucl ear Stat 1on ,  Un1t � (NUREG-OG83 , 
Suppl ement No. 1 ) .  Th i s  draft suppl ement addres�es �ew est 1mates for . occupat i onal rad i at i on doses duri ng the decontam1 nat 1 on of the damaged un1 t .  

The draft suppl ement does not consi der th� �port �f �he 1 980 . Nat i onal 
Academy of Sci ences B io l ogical Effects of Ion1 z 1 ng Rad 1 at 1 on Comm1 ttee 
(BE IR-3 ) . EPA has used that report i n  our review to compare the NRC 
hea l th risk est i mates to those deri ved from the BEIR-3 work . EPA suggests 
that NRC i ncorporate the BEIR-3 work i nto the fi nal E I S  suppl ement . 

. Th i s  compari son and other comments are presented i n  the attac�ed deta1 l ed 
comments . In keepi ng with E PA ' s procedures , we have rated th 1s  draft 
suppl ement L0-2.  

Shou l d  you have any quest i ons p l ease cal l  Dr. W.  Al exander Wi l l i ams 
(382-5909 ) of my staff . 

Al l an Hi rsch , Di rector 
Offi ce of Federal Act i v it ies 

Detai l ed Comment s of the Envi ronmental Protect i on Agency 
on the U . S .  Nuc l ear Regul atory Commi s s i on ' s  Draft Suppl ement No. 

to the Programmat ic  Envi ronmental Impact Statement Rel ated to 
Decontami nat i on and D i sposal of Radi oacti ve Waste Resu l t i ng from 

March 28 , 1 979 Acci dent , Three Mi l e  I sl and Nuc l ear Stat i on ,  Unit  2 
{ NUREG-0683 , Suppl ement No . 1 )  

1 .  Projected col l ect i ve doses to workers were est i mated i n  1981 as bei ng 
i n  a range of 2 , 000 to 8 , 000 person- rem . The current project i on i ncreases 
the projected exposure to between 13 ,000 and 46 ,000 rem. I n  the Programmat i c  
Envi ronmental  Impact Statement the ri sk o f  fatal  cancer from the projected 
doses was est imated on the bas i s  of ri sk esti mates u s i ng an absol ute 
ri sk project i on provi ded i n  the 1972 NAS BE I R  report . R i sk estimates i n  
the E I S  Supp l ement are al so based on these 1972 ri sk est imates . 

I n  1 980 , the Nati onal Academy of Sc i ences { NAS ) publ i shed new ri sk 
est imates in the NAS BE IR-3 report . Un l i ke thei r 1 972 report , the 1 980 
B i o l ogi cal Effects of I oni z i ng Rad i at i on ( BE I R )  Committee d i s cont i nued 
advocacy of 30 years as the durat i on of express i on for rad i ogen i c  sol id  
cancers , as used in  the  Suppl ement . The Envi ronmental Protect i on Agency 
{ EPA) has prepared Tabl e  1 ,  bel ow, wh ich  compares 1 980 BE IR  Committee 
esti mates of the risk of fatal cancer due to occupat i onal exposure with 
those used by NRC in the EIS Suppl ement . The BE IR-3 est i mates i n  
Tabl e 1 are for ages 1 8  t o  65.  We note that the NRC est imate uses a 
mi xed mal e  and fema l e  popu l at i on .  L i ke BEIR-3 , we have cons i dered each 
sex spearately. In fact , over 95 percent of the workers at Three Mi l e  
I s l and are mal e .  

L i ke NRC est imates , the BEIR-3 ri sk shown i n  Tabl e  1 i s  based o n  a 
l i near response model , des i gnated L ,  L i n the 1 980 NAS report . The EPA 
bel i eves that a l i near model is appropri ate and not overly conservat i ve 
for eval uat i ng risks  at these exposure l evel s .  From Tabl e 1 ,  it is  
seen that the NRC risk est i mates are cl ose to those obtai ned u s i ng the 
absol ute ri sk projection model for mal es ,  but substanti a l ly bel ow those 
obtai ned on the bas i s  of a rel at i ve risk  project i o n .  

Tab l e  2 ,  bel ow,  compares NRC esti mates of fatal cancer due to a 
projected col l ect i ve dose of 13 ,000 and 46 ,000 persons- rem with those 
for mal es based on the l i near model i n  the 1 980 NAS BEIR  report . EPA 
therefore bel i eves the range of consequences due to the occupat i onal 
doses projected in the draft supp l ement are greater than i ndi cated 
therei n. 



TABLE 1 

onse Model s 

Model S i ngl e coeffi c i ent 

NRC 131  
BE IR-3 Absol ute 163 Ma l e  194 Average both sexes 
BEIR-3 Absol ute 225 Femal e  
BEIR-3 Rel at i ve( a ) 3 1 1  Mal e  359 Average both sexes 
BEIR-3 Rel at 1 ve( a ) 407 Fema l e  

Leukemi a and bone-absol ute risk ; al l other-relative risk . 

This  tabl e shows the estimated number of fatal cancers per mi l l i on 
rem exposure to a popu l at i on for the i ndi cated dose to response 
model s for the i ndi cated popu l at i on . 

Tabl e  2 

Esti mates of Fatal Radi ogen i c  Cancer Among Make TMI Workers ( a ) 
for Exposures of 13 ,000 and 46 ,000 person-rem 

Model 

NRC 
BEIR-3 Absol ute R i sk 
BEIR-3 Rel at i ve R i sk 

Total Cancer Fatal i t i es 

13,000 person-rem 

1 . 7 
2 . 2  ( 2 . 5 )  
4 . 0  ( 4 . 7 )  

46 ,000 person-rem 

6.0 
7.5  ( 8 . 9 )  

14 .3  ( 1 6 . 5 )  

( a ) Averages for both sexes , a s  i n  the NRC anal ys i s ,  are shown i n  parenthes i s .  

( b )  Th i s  tab l e  mu l t i pl ies the response est imates i n  tab l e  1 by the NRC 
estimated exposures to g i ve risk estimates w i th the more recent 
model s .  
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2 .  O n  page 1 . 1  we recommend the typographical  errors a t  the end o f  the 
fi rst paragraph be corrected . 

3 .  GPU Nuc l ear  i ssued a report i n  January ,  1 984 which i ndi cated projected 
occupat i ona l doses as fol l ows : 

Date of esti mate 

1980 
1 981 
1 983 

Estimated occupat i onal for decontami nat i on 

10,000-40,000 person-rem 
9 , 000-24 ,000 person-rem 

16 ,000-28 ,000 person-rem 

EPA recommends that the fourth paragraph on page 1 . 3 be changed to reflect 
a l l  of these estimates . 

Bernard J • Snyder . 

Program Director 

TKIPO 

U.S .N . R . C .  

Dear Sir ;  

Please accept this letter as ay coaments upon the Draft Suppleaent to the 

TMI#2 Progt'IUI!l&tic ElS . I subaitted couents to the PEIS. Included in those 

c CIUI8nts '*ere ay doubts about the low exposures preswaed by ths PEIS . MY 
doubts have shown to be closer to the truth than the optimistic "reality" 

assll.lled by ths IIRC staff . There is no reason to believe that these new 

exposures are still not optimistic, and unrealistic. 

I am enclosing two itens that the staff refuses to assess r.alistie&lly. 

1. zirconiUII fire ' 

2. upgrading of the polisher. 

The chance of a zirconiUII fire iacrsaaes the potential for exposures astronomically. 

It thsre is azirconiWI fire , much radioactive 11111.terial can be loosed froa the 

containment . 'nle fiRe has not looked at the possibility of a sirconium fire in 
an adequate MDI18r. 

I:r' there si a z irconiWl fire and subsequent high exposures , not only will 

this draft EIS be in error ;but also, lives will be endangered . 

This is only one area that is deficient. Because of these concerns , I respectfully 

request that the draft be taken back and work be teaporarily stopped until 

adequate protection for workers is in place. 

Respectfully submitt ed ,  

/-:::;7--z / } /- . �/�c-..:_ J(\tttt·Lu 
M. I .  L E W I S  

6604 BRADFORD TERR. 
PHILA •• PA. 19149 



Chairman Fallidino 
Commissioners Gi linsky , Roberts ,Asselst ineand Bernthal ,  

S irs ; 

Please accept this letter as my petition for APPEAL OF THE NRR DIRECTOR 'S DECISION 
of 2-17-81+ denying •Y request to postpone the headlii't of TM!#2 far good caus e .  The 
Director of NRR recently issued a denial cC Marvin �wis ' Request to .,postpone the 
Headlii't of TM�2 (DD 84-4 2-17-81+) Due to deficiencies in the Director ' s  Decision 

Petitioner asserts his right to appeal for good cause .  

Petititioner asserts that a headlii't a t  TM�2 can result i n  a fire whcih endangers 

workers and the public with radioactive releases /. Further the work done by the 

NRC staff and used as the basis for the Director ' s  decision and denial ignores obvious 

dangers and allows a dangerous headlii't without sufficient assurance for t he  health and 

safety of the public and workers . The staff ' s  research and experilllsntal techniques demonstrat• 

incompetence , ignorance of zirconium properties, and purposeful obsfucations . 
]asis of petitioner ' s  Request to Stop Headlift: 
Petit ioner based his request to stop headlii't upon three major deficiencies in the 

staff ' s  evaluation of the pyrophoricity of.,Um zirconium present . in  the TM!#2 reactor , 

A. Z ircolloy has gone thru an unknown temperatUI!e, time and hydrodynamic stress 

pattern that could easily have harmed a normally present non-pyrophorii'ic 

oxide film. 

B. The presence of hydrogen during the accident could have produced pyrophorii'ic properties . 

c. Contamination present in the accident could have increased pyrophoricity. 
The �!rector ' s  Decision aentions the avove petitioner ' s  concerns , but does not lay them 

to rest. In fact the data that is used to answer the petit ioners concerns increases 

the pecit ioner' s  concern as the arguments are very flawed and deficient. 

Defic iencies and errors in the Director ' s  Denial: 

The most obvious deficiency is the slowness of the Director ' s  Denial. Petitioner sent 

his letter in September 8J .  The Denial was iseued on J-2-84 , over 6 months later . Under 

the rules of the NRC , the issue of pyrophoricity was in limbo until the Director ' s  

Denial , not allowing Petitioner t o  bring any further action until t he  Director ' s  
Denia l .  This delay could very well have proven fatal . both legally and actually 

1i' a fire had broken out at TMI#2 due to uncovering the coDe . 
The Director s tates that the " issue of pyrophoricity was addressed by the licensee 

as part of its underhead ch&raaterization Atudy" and "extensive ly evaluated by the 

NRC s taff . . .  " Although these studies were done , they did not answer this petitioner ' s  
specific concerns . (See A ,  B ,  and C above . )  

" ·  

I n  answer t o  the Petitione;rs concern A that "Zirconium could have gone thru unknown 

temperature , time and hydrodymamic etress patterns that could have easily harmed a 

normally present non-pyrophorii'ic oxide film" , the Director states"(®2) the pri.ary 

system flow dynamics during the TM!#2 accident would not likely have transport�d 

large quantities of pyrophoric -terial ,  1i' foraed , to the top of the pleaua ," 

The deficiencies in the director ' s  answer here include 

a. the flow characteristics during the TM!#2 accident are still an 1Ulknown 1 therefore , 

any conjecture about where and what the fbw could h&ve been during the TMI#2 

acc ident is just that ,conjecture . The "flow characteristics
"

during the accident 

deterained by the staff and repeated by the Director in his Denial is pure 

conjecture and should be given no weight • 

b. The concern that the acc ident conditions could have harMd the norlll&lly present 

oxide film is not explored at all in the Director' s  Denial. This concern is not 

answered or even discussed . At a ainiiiiUII , the Petitioner ' s  coDCsrn about the daD&ge 

to the normally present oxide film sho�ld be discussed in the Director ' s  Denial. 
c. The Director states that" large quantities of pyrophoritic aatsrial" would not have 

been transported to the top of the plenum. However no eY&lU&tion is forthcoaing as 

to what aaount of ���&terial would be needed to start or JrOpagate a fire to the 

z irconiua be low the water line . Once afire starts , it could propogate on its own to 

the zirconiua below the water line . Zirconiua not only burns under water but does 

so very well, once started out of water . This information is very necessary and 

the Commission should order that the amount of zirconium above the water line needed to 

start a propogation of the fire to the zirconiua below the water line be detenined as 

part of the pyrophoricity study at TMI#2. 

The Director also states , " (2) Tbe presence of ste&M ( i . e .  , an oxidizing agent) 

would make it unlikely that significant quantities of zirconium hydride in a pyrophorific 

condition were produced during the accident. "  However The presence of hYdrOgen (H&ttman 
Allegations) , a .  reducing agent , could easily have produced conditions favorable for 

the formation of zirconium hydride. The presence of hydrogen in the RPV during the 

accident is not discussed in the Director ' s  Denial. This is truly unfair and a major 

deficiency to overlook obvious and continuing dangers .· 

Also the Uirector Btated , "Mix ( ing ) w ith core debris • . •  would prevent the developaent 
of pyrophorii'ic conditions . "  The petitioner has pointed out and the lettere fr,;j 

Dr Gulbransen have pointed out that z irconium hydride often beco11ee 11ore dangerous 

w hen contaminated . The Directnr ' s  statement on the contamination to prevent pyrophorific 

development ignores the empirical and COIUlerc ial histmty of zirconium . Contamination 

is used in the fireworks industry to produce zirconiua time delay fuses . 



):::> 
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.ne saapling technique to deteraine pyrophoricity is so devoid of basis that 

critique can easily sound like a harangue . W hy only six saaplee froa the 

core? How were these deter'liined to be representative? 'ihy only two "scra.ppings" 

fron the pleaua surface? 'i hy are these representative? 'ias the problem of a fire 

start-ing above the water line and propogating to zirconiua below the water explored at 

all e ither in expai.Ent or thru research? How did "cheaical aDalJs\s" of filter solids 

and scxappinga deteraine lack of pJrophorific aa.teriala? 'iha.t did · the cheaical 

anlysia deter��ine? Coaposition? Then give the compoaitb n tha t  was found. 

How are the above tests representative and what are they repreaentative of? 

Dr Gulbransen' s  letter of March 2, 1�, to MarVin Lewis points out .any deficiencies 

in the experi��&ntal technique . At aainiaua, Dr Gulbransen ' s  critique should be 

answered. I would also add tha.t tiains is very iaportant in assessing the 

pyrophoricity of z irconiua. Z irconiua left in al.rcan increase or deorease its 

ability to �ite. This depends on conditions such as tiae , teapera.ture and contaainants . 

SOIIB llBntion of the handling tecbni�tuea for experiaental aaaples is indicated and 

not aen�ned . These are all deficiencies in the Director ' s  Denial. 

�11 

Due to the deficiencies cited in the Director ' s  Decision and denial of this 

peti�ners Request , Petitioner appeals his request and the Director ' s  uenial 

to the Co-ission. This is a dire eaergency as the waterline has been lowered at 

. TMI12 and a fire is a present and likely poaaibility. 

L ( TI { I' .  

Respectfully su�itted, 

M .  I .  L EW I S  
6604 BRADFORD TERR. 

PHILA., PA. 19149 

}- <' - J'Y, 

University of Pittsburgh 
SCHOOL OF ENGINEERING 
Department of Mehlllurgical and Moterlala Engineering 

March 2 ,  1984 

Mr. Marvin Lewis 
6504 Bradford Terrace 
Philadelphia, PA. 19 149 

Dear Mr. Lewis , 

I received a copy of a letter to you by Haro ld R. Denton dated 
February 1 7 ,  1984 concerning your request to postpone lifting of the 
reactor pressure vessel head at T .M . I . #2 Power Station. Attached to 
the lette r  was the Director ' s  decision under 10 C . F . R .  2 . 206 denying 
your reques t .  I supported your request with a letter and a short paper 
on the e ffects of oxygen, nitrogen and hydrogen on the mechanical 
properties of zirconium. 

I would like to make several comments regarding the staffs review 
of the pyrophoric reactions of zirconium. 

1) . The zirconium particles were identified as commercially available 
of 62 microns or less . This is very indefini te .  62 microns 
is a rather large zirconium particle , probably covered with an 
oxide film and not very pyrophori c .  Nobody ships pyrophoric 
powders around in bottles • 

2)  The dange rous s i ze of particles are smaller i . e .  3 microns and 
free from oxide films and other impurities on the surface . I 
have hade these ignite at room temperature , 700F in air . 

3) Fresh surfaces of fine zirconium particles or turnings , readily 
igni te . These are the size of particles and conditions I want 
to warn people abou t .  

4 ) TI1e expe ri..,qts described in Mr . Denton' s letter may lead the 
uniformed to false conclusions. 

I am glad you brought this ques tion to the a t tention of the o f fi ce o f  
nuclear regulation. I a m  pleased that they cons idered the p roblem, b u t  I don' t 
feel they have explored the prob lem comple tely . 

Very truly yours , 

Earl A. Gulbransen 
Research Processor 

a.& BENEDUM HALL, PITTSBURGH. PA 15281 
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IE INFORMATION NOTICE NO. 84-18: STRESS CORROSION CRACKING IN PRESSURIZED 
WATER REACTOR SYSTEMS 

Addressee s :  

A l l  nuc l ea r  power reactor fa c i l i ti es hol di ng an operati ng l i cense (OL)  or 
cons truc t i on penai t (CP ) .  

Purpose:  

Thi s i n forma t i o n  not i c e  is bei ng i ssued to remi nd al l hol ders of pressuri zed 
water reactor (PWR) l i cen ses and construct i o n permi ts that PWR systems are 
suscept i b l e  to stress corros i on crac k i ng i n  the presence of vari ous corroda nts . 
I n forma t i on i s  a l so presented on act i ons wh i ch ,  i f  properly and consc i enti ous l y  
i mp l emented , c a n  s i gn i f i cant l y  reduce the l i ke l i hood o f  s uch crack i ng. 

D i scuss i on : 
Stress corro s i on cracki ng i n  bo i l i ng water reactor ( BWR) primary pressure 
boundary p i p i ng is currently recei v i ng c o n s i dera b l e  i ndustry and NRC attent i o n .  
Th i s  c i rcumstance may l ead to an unwarranted conc l us i on t h a t  s i mi l a r  probl ems 
do not occur i n  PWRs . The reactor coolant system <gcs> gf a pwR has a hydrogen 
overpre s s ure ma i ntai ned a s  an oxygen getter d u r i ng power ope r a t i on.  A s  a 
resu l t ,  the p r i mary pres s u re boundary p i p i ng of PWRs have genera l l y not been 
found to be af fected by s tres s  corros i on c ra c k i ng.  

However , there are two cond i ti ons where s i gn i f i cant poten t i a l  ex i st s  for 
i nadvertent i ntroduc t i on o f  contam i nants i n to PWR f l u i d  systems. The f i rs t  
opportun i ty i s  unaccepta b l e l eve l s  o f  contam i nants i n  t h e  bori c ac i d  purchas e d .  
The second i s  t h e  free s u r f a c e  o f  t h e  spent fuel poo l wh i c h  can be a natu ra l 
c o l l ector of a i rborne contam i nants . Du r i ng refue l i ng opera t i ons there i s  
d i rect commun i ca t i o n  between the reactor coo l ant system and the spent f u e l  
poo l , a s  we l l  a s  i ncreased f ree s u r face t o  c o l l ec t  any a i rborne contam i nants 
caused by concurrent ma i ntenance ac t i v i t i e s .  At Three M i l e  I s l and U n i t l ,  
d u r i ng the extended shutdown caused by the Un i t  2 acc i dent , sodi um t h i o s u l fate 
in some way was i ntroduced i nto the reactor coo l ant system and caused exte n s i ve 
s t ress co rros i o n  attack on the I nconel 600* steam generator tube s .  T h e  thi o­
s u l f a te s o l u t i on was norma l l y kept in a s torage tank to be avai l a b l e  a s  an 

* I ncone l 600 i s  an a l l oy trade name of I n ternat i o n a l  N i c k e l  Company. 

IN 84-18 
March 7 ,  1984 
Page 3 of 3 

stea.l i ne brea k ,  and i s  requi red by the pl ant technical spec i fications to be 
operabl e  whenever the unit i s  at power. Extensive stress corros i on crac king 
was identi f i ed duri ng piping i nspections . Unit  1 re.ai ned shut down unt i l  
mid-Apri l 1983 , when i t  was returned to power operati on fol !owing repai rs. 

Meta l l urgical exami nation of sections of pipi ng removed duri ng the repa i r  
effort d i sc l osed extensive stress corrosion attack. A deposit o f  i ron ox i de on 
the i nner wa l l  of the pipe contai ned 79 to 110 ppm of chlori des , 114 to 204 ppm 
of sul fates , and 10 to 84 ppm of fl uorides. The p i p i ng syste. was nor.a l l y  
stagnant and heat-traced t o  180°F t o  keep the concentrated borfc aci d  f n  
sol uti on.  The source of the contami nants i s  bel i eved to be· f11puri ties in the 
purchased boric aci d  which were concentrated under stagnant , heated condi tions. 

PWR acci dent mitigation systems are nonaal ly in a standby cond i ti on and hence 
prov i de a fert i l e  envi ronment for stress corros i on cracki ng. In addition to 
techni cal speci fi cation survei l l ance requi rements to exerci se pumps and val ves 
on a regular schedul e ,  some l i tensees have i ni ti ated -.asures to recirculate 
and test system fl uids for potential  contami nants to faci l i tate prompt removal 
of any i dent i f i ed contami nants. In thi s connecti o n ,  Northern States Power Co. 
at Pra i ri e  I s l and is uti l i z i ng ion exchange chromatography to detect the 
presence of potenti a l l y  hanaful contami nants and reports that thi s  i s  a pract i cal , 
effecti ve techn i que. 

No speci fic  acti on or response is requi red by th i s i nfonnation noti ce. If you 
have any questi ons regardi ng th i s  aatter, pl ease contact the Regi onal Adm i n i s­
trator of the appropriate NRC Regi onal Office , or th i s  off i ce. 

Tec hn i c a l  Contact : J. B. Henderson, I E  
492-9654 

A ttachment: 
L i s t  o f  Recent ly I ssued IE I n format i o n  Not i ces 
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THE ADVISORY PANEL FOR THE DECONTAMINATION OF 
THREE MILe ISLAND UNIT 2 

( .;., � 
April 16 , 1984: �- ' 

Hr .  Nunzio J .  Palladino 
Chairman 
U. S .  Nuclear Regulatory Commi ssion 
washington , D .  c .  2 0 5 5 5  

Dear Chairman Palladino : 

Dur ing the April 1 2 th meeting of the Advisory Panel on the Cleanup 
of Unit 2 at Three Mile I s land , we again discussed the draft 
Supplement to the PEIS . The Panel o f f ers the fol lowing comment s 
on this document : 

l )  The sta f f  should discuss fully the uncertainties 
in the cancer (and genetic ) r i sk coe f f ic ient used 
to estimate the potential health effects to the 
work force a s soc iated with the c leanup of TMI - 2 . 
This

.
discussion should ref lect the range of expert 

opinion and any recent data that could impact the 
e stimates o f  the BEIR Committee or other advisory 
groups or organizations . 

2 )  The reported range in the e stimated potential 
health e f fects to the work force should ref lect 
the uncertainty in the cancer r i sk coe f f icient 
as we l l  as the uncertainty in the radiation ex­
posure to the work force . 

:> '  

4 ) 

�o�� ��e ��n�q !� ��t�� tial � � �=�� !�c!�9��� 
(morb idity) and f a talities (mortality ) should 

be reported . 

The discussion of the unc e rta inty in the cancer 
r i sk coe f f ic ient and its imp l icat ion regarding 
potential health e f f e c t s  should be summa r i zed 
in the front o f  the EIS and not just contained 
in the Appendix . 

5 ) The sta f f  should f urther examine ��e a l ternative 
of curtail ing c leanup e f forts f o l l owing f u e l  
remova l a n d  g r o s s  decontamination of the reactor 
coolant system and reactor bui lding . The PEIS 
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Cha irman Nunzio P a l l adino 
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states that inc reased r isk to the public cou ld be 
expected from this scenar io . Th i s  alternat ive 
should be evaluated (quantitatively where po s s ible ) 
with regard to the r i sk to the public a s sociated 
with leaving some residual radioactivity on-site 
and the potential health impact to the work force . 
The economic cost of the cleanup and the availabil ity 
of funding and t iming shou ld be evaluated, i f  po ssible . 

6 )  Cleanup plan alternatives l and 2 wou ld result i n  a 
�.e!a�· cf �uel :-e::o•.•a.l t--:�:: -�9 :"9a�lti!'lg' i:: :lC s::;·r.!f i::a::t 
savings in occupational exposure . Because o f  thi s  
delay , and the fact that l i ttle or n o  dose savings 
will be achieved , a�ternatives l and 2 should not be 
adopte d .  I should note that relative t o  thi s  comment , 
that of the e ight Panel members pre sent , four voted 
in favor of thi s  item and four abstained . It seems 
to me that more than four members may ag:ee with this 
opinion but the member s  absta ining d id so because they 
did not feel that we should be making a recommendation 
to the NRC regarding which alternative to follow 1  it 
was felt by those abstaining that comments on which 
alternative t o  follow should b� made a f te r  the PEIS 
Update has been f inalized . 

In c lOs ing I would like to of fer the Panel ' s  thanks to the NRC 
sta f f  and the sta f f  of the utility company for providing the expert 
people at our two Panel meetings which al lowed us to better review 
the PEIS Update and make our recommendations . P�ease let me know 
if you have any que stions . 

Sincere ly , 
. .. . .  

Arthur E .  Mor ri s ,  Mayor 
Chairman 

AEM/dk 

cc : Mike Ma snik 
Member s  of the Advisory Panel 



T:li ? rogra.'" O f f ice 
Attn : D r .  B .  J .  Snvder 

Program Director 
OS Nuclear Regulatory Commiss ion 
Washington , _ DC 2 0 5 5 5  

Dear D r .  Snyder : 

GPU Nuclear Corporation 
P.:,s! Qff1ce 80)' -180 
Route 441 Soutn 
Mtddletown. Pennsytvanta 1 705 7 ·0 1 9  • o 
"! 1 7  �4..1·?'321 
TELEX 84-238€ 
Wnter's Ottect 01at Number: 

( 7 1 7 )  9 4 B - a 4 6 1  
4 4 10 - 8 4 -L-0 0 2 9  

:-larch 2 6 , 1 9 8 4  

Three Mile I s land �uclear S ta tion , Unit 2 (T!U - 2 )  
Operating License No . DPR- 7 3  

Docket No : 5 0 - 3 2 0  
Comments o n  Supplement 1 to the Programmatic Environmental 

!:::::: �·= � s ::.a te:r.e!:.t 

��e at tachments to thi s  lette� con tai� GP��!C ' s  cc==.e�ts o� 
the sub j ect document . Attachment 1 contains general comments 
on t�� �oc��e n t .  � � =sc��e�t : � = - - � � �s a a = � i = �  s � 2 = � = �= 
comments . 

I f  you have any questions or desire addi tional c lari =icat ion , 
on any o f  the attached comments , please contact �lr . J .  J .  Byrne 

SKK /JJB / j ep 

A t tachments 

S incere ly , , 

, ., ). 
' - . 
B .  K .  Kanga _I 
Director , TlU - 2  

CC : Deputy ? r o q r 3.m D i re c tor - T�!I P rogram O f : ice , 
: !r . :. _ P. .  Sarrett 

34C3:C003 1 9 40326 PCR ADOC� O�COOJ20 
� ?�R 

.'\. t tachmen t 1 

The discussion in Section 2 . 2 . 1 . 2 ,  " Reactor D i s assembly 
and Defueling " , needs to �e mod i f i ed to indicate that 
a lthough the PEIS supplement was wri tten based on 
current conceptual designs , as more i nforma tion becomes 
a•1a i lable these designs may cha nge . Any change 
would need to be within the dose es timates conta ined 
in the PSIS supplement in order for that ac tivity to 
stay within the scope of tte P E I S . 

The discussion in Section 1 .  3 ,  "R�gulatory and Ad.";;i.nistra.ti\•e 
Contro l s  for Limiting Occupational Dose • , 3hould contain 
sc�e eX?l�na t i v n  o f  the degree to which the NRC intends to 
.. - �:-. :: ? :: : ::  �s :: -: : - : '":. :: �. �. :-. '":.  - -�-- � :-:  � - - : ; :. -. �  : .:. : �  ... 3 � :: 3·.:=�� � � =-. : .s  

. : .; :. ..:. .·. ::  .: -= .: .;. .:....: :-:-. : . .  : - .:  -� � ·.: :: ·: --?- _- · · -.: - _.._ · :. -:: _ A S . 

Al though GPUNC concurs that the e s t imated occuoational 
=a�iaticn dose for the ��! - 2  recovery is aeeq��tely seeped 
�� ��a ?�:s s���:a=e�t , s==s �! t�a tazk s�ecif!� ex��sure 
e s t imates may be low .  For exampl e ,  based on the h i s torical 
expenditures listed in Table 1 . 1  for maintenance , safety , and 
samp ling , Util ity and System Maintenance could exceed 
the doses assigned to this task in approxima tely three 
years which is a shorter time period than the expected 
length of the recovery . Additional l y ,  as shown on 
Table 1 . 1 ,  Waste Management activities have a lready 
expended 1 8 3  person- rem with the greatly increased 
amount of was te to be generated during the cleanup . 
The tot 3. l  dos e  ex-oenCed o� i:h i s  act ivitv coulc! e a s i l'.r 
exceed the 4 8 5  person-rem listed as a� upper range 0� the 
dose est imate . The term "witnin the scooe of the PEIS " has 
particular s i gn i f i cance in the context of contro lling 
:="':.:. ·.·.: � .:. e s  �:: :-:: : - : . :-:-. = =- = = :; = : , : :: c=::e.:- � =- a.·:o ii a:::· 
problems witn dei ����g the cr i t e r i a  for acceptance of a 
speci fic activity by f itting it into a PEIS supp lement task 
and determining how it compares with the PEIS supp lement 
for that task , the PEIS should state that its scope is the 
boundi nq person- rem doses and not the t�s� soec i f ic cas es . 

������f�:-���N���o
� ;;�e�� : ��� ��:� =���:a��� �o� ·:: ���cf��c 

long as the total dose estimate for the T�I - 2  recovery 
proj ect is not exceeded . 

A statement should be added to Table 2 . 1 ,  " L icensee ' s  
Goals for Dose Rate Reduction" , to ind icate tha t these 
goa l s  are only target va lues used a s  a bas i s  for an 
e s t imate . They may not be a t t a ined a nd are not a 
constraint for mov ing in to another per iod on the 
cle� nup . Add i t i ona l l y , the per iods l i s te d  in t h i s  
t a b l e  a re not cons i s tent w i th t h e  pe r iods s hown o n  
F i gures 2 . 1 0 t� rough 2 . 1 3 ��c a s  d i s cu s s e d  i n  S e c t ion 
2 .  6 - 3 .  

task as 



A ttach�ent 1 ( cont ' d )  

Alternative 3 ,  as des cribed in Sect ion 2 . 5 ,  i s  a purely 
hypothetical option with no practical viab i li ty .  I t  is 
very unlikely that a general purpose robotic device 
capable o f  performing all of the reactor bui ld ing 
cleanup activities wi l l  be developed in the foreseeable 
future . GPv�C continues to look at remote technology 
to aid in various cleanup tasks , but to date each task 
!!as required the design ·:J f a unique too l .  I t  i s  not 
practical to develop robotic devices for each task 
us ing current techno logy and i t  is not like ly that the 
techno logy for general purpose devices w i l l  be available 
to aid cleanup on any researchable time schedu:e . 

GPUNC recognizes that the risk est imates in the draft 
?� : =  :=·:.:: :: : ::-:-.: :-: ":  ::2:": ': ::. :! :� :-:-: :-.g::-::=�:: ::-::::� :. ;.�� ;: . .  ��-= 
.. :. : _ ; _-: ;. �  .:. .: .i .: ::::�- =- �  ; ..;;. : .: .: .: .:  : :, 7 :  2:::: : :=� .:..::::.-::i ':�s: . - · · -
B E : �  :�==i t�e s  ra:o= ts a=e ==�s idered t o  b e  a�o�; t�e best 
available scienti fic references on the hea l th e ffects of 
ioniz ing radiation . However , the Company cons iders that the 
�iRC risk es timates of the potential hea lt.lj, effects in the 
.:�:ra::':. �=a ! t.  ?Z::6:.S arc �·.;a:a.st�u,a ted d:Je to t:::a ccnser\ra t ive 
assumptions use d .  These assumptions include the followi ng : 

Risk estimates of health e f fects are calcula ted 
statistically from observed hea lth e ffects fol lowing 
exoosure to hiah-dose radiation . Hea l th ef fects have 
rarely been observed at low-dose levels ,  such as those 
received from occupational expo sure . S ta ted another 
way ,  the health e f fects fr�m low-level exposure occur 
very rarely , have not been reliably demonstrated and 
can only b� i�!er=ed statistica l ly . 

The most conserva tive mode l , the l inear no-threshold 
dose-response mode l ,  was used in deriving the number o f  
� = � : ":� s � ! e ::":s :. �  ��s ::�: ? E : s . ��is =odel as s�=e s a 
straight line projection downward from observed ef fects 
at high leve l exposure , and i s  considered by most 
scientists to overestimate the r isks of potential 
health e f fects . 

:�--= :- .:. .: . : a .s -: .:. :7  ..  :::. : $  = =- s s .:.  - · ·  - - .:ll :. .: :-.e=..:- :::= ,::e 2.  .a s s ��a r-.o 
repair o f  injur y  in the human body . Evidence exists 
that e ffective repai r  o f  injury can occur and this is 
particular ly the case when the dose is rece i ved over 
a oeriod of time . The �ational Council on Radiation 
Protection and Measurements in Report No . 6 4  ( 1 9 8 0 )  
s tates that there i s  substantial decrease i n  the e f fectiveness 
o f  rad i ation at low doses and low dose rates ; there fore , 
the radiation risk may be reduced by a factor o f  between 
two and ten . 

�o radiation- induced genetic e f fects have been observed 
in man , no t even in the progeny of the Japanese survivor s 
of the atomic bom b .  R i sk e s t imates of potential qene t i c  
damaged are �ased solely on laboratory an ima l s tud ies w i th 
genetic cons titutions un l ike man . 

Attachment 1 ( cont ' d )  

The NRC P E I S  health effect esti�ates are presented 
as a range wi th upper and lower bounds . However , 
because of the statistically inferred nature of the 
health e f :ects and because the levels of expo sure to 
the workers will be so low , there is a statis tical 
orobabi l i tv that no health effects will occur . 
S tated another way , the actual radiation health 
effects from the TMI - 2  recovery could pos s ib l y  be 
zero . Therefore , ��e potential addi tional latent 
cancer deaths should be stated as zero to some number 
as opposed to the range given in the PE I S  of 2 to 6 .  

:-:-: : - 2  �.o�o rker ex?osures are r::a i n t a i ned 'Ne l l  !:.elow 

;�;���; ������a �����
��::s�;�;i; ·

�==��=u��=f ��:s
:����ived 

less than 0 . 2  rem per year , or about 1 / 2 5  of the 
federal limit .  This is about the amount of natural 
background radiation an individual would receive 
:::-::::- ! :!.·: :.ncr in Denver , Colorado . !'he potential for 
any health - e f fects occurring at such low-level 
exposure is co�sidered neg ligible . 

GPU Nuclear Corporation acknowledges that the NRC PEIS estimates 
of potenti a l  health e f fects are based on current knowledge . 
However , while the evidence i nd icates that there may be potential 
health risks based on conservative assumptions , the mos t  current 
scient i f i c  and medical evidence i�dicates that these conservative 
assumptions overestimate the risk and that the actual heal th 
e f fects from the TMI- 2  c leanup w i l l  be relatively sma l l . 

-:he aadia tion Protection Progrwu -at ':':·II - 2  was developed to ensure 
that worker exposures during the TMI - 2  c leanup are maintained we l l  
:: e :c·.-: :!?.C � =-�:.. -t s  :.!1� t�a t  t!:e � e a !. �!: !" i sks t �  i:'ldi.�r:..-=.ual tYorkers 
ara maintained low when compared to risks in o ther occupations . 
G ? C  Nuclear cons iders the health and safety of the workers to be 
of :ore�o s t  importance and w i l l  take a l l  appropr iate steps to 
minimi z e  potential radiation exposures dur ing the course of the 
T�I - 2  recovery . 



Attachment 2 

The fol l owing spec i fic comments are prov i ded on the Draft Suppl ement to 
the PElS : 

Page 

Cover Sheet 
and Abstract 

i i i  
2 . 2  

l .  l 

1 . 1  

1 . 1 

1 . 1  

1 . 2  

! . 4 

1 . 4  

1 . 4  

Paragraph 

4 

2 
6 

2 

2 

3 

1 . 2  

Tab l e  1 . 1  

9 

3 
1-2 

1 5  

5 

12-13 

15 

2 
3 

3 

Comment 

Change " 1700 person- rem to read 
" 1814 . 1  person-rem based on 
sel f-reader data . requ i red . "  

Change "August 1983 to " December 1983" 
and " 1700 person-rem" to " 1814 . 1  
person-rem " .  These chan ges shoul d 
be made throughout t h i s  Suppl ement 
::  :':: ':'�:s 

Change " ther" to " th e i r" and ·• suppl ents' 
to "suppl ements " . 

Change " i mpact statement" to read 
'?EIS " .  

Change "August 22 , 1983" to 
"Deceniler 31 , 1983" and " 1 700 
person-rem• to " 1814 . 1 person-rem " .  

Change " i mpact statement" t o  " PEIS" . 

Change "280" to "310" . 

Change " 1982" to "!9�3'' 
Change "August 1983" tc "!lecember 19e3 " .  

Change " 1 700 �e:"'SC� - re:.: ' : �  '' !S.l� . !  
person-rem " .  

Del ete tabl e and rep l ace w i th new 
tab l e  ( Attachment 3 ) .  Thi s  rev i s i on 
:""''J': ; �e s  ir·, •�.,-a � � '=" -=� �""e r::; :.; '� : ·  
of iN I - 2  tn rcugn the ena of 1983 . 
The da ta are mare represen tati ve 
than those prev i ou s l y  pro v i de d .  I t  
wi l l  b e  n oted that t h e  tota l s  have 
not changed s i gni ficantl y .  Deta i l ed 
descri p t i ons of the exposure categor i e s  
and sub-groups a r e  ava i l ab l e  from TMI-2 
Rad i o l og i c a l  Eng i n ee r i n g .  

1 . 8  

1 . 8  

1 . 9  

2 . 1  

2 . 3  

2 . 3  

2 . 3  
2 . 4  

2 . 4  

2 . 4  

2 . 4  

2 . 4  

2 . 4  

2 . 5  

2 

3 

Fi gure 1 . 3  

1 3  

Section 2 . 1 . 1  5 

2 

2 7 

2 9 

2 9 

3 

5-6  

Change " the work" to read "each tas k " .  

Change "done " to "performed" . 

Del ete fi gure and repl ace wi th new 
fi gure from data in Attachment 4 .  

Change "430 mrem/hr" to " 0 . 430 person-rem/ 
person-hour " .  

Change "140 mrem/hr" to  "0 . 145 person-rem/ 
person-hour " .  

Change t o  read " . . .  wh i ch i s  current l y  
reached . . .  " .  

Change "240 mrem/hr"  t o  " 0 . 240 person- rem/ 
person-hour" . 

Change ·• 110 mremt nr ·· to "0 . 1 10  person-rem/ 
person-hour" . 

Change " 1 20 mrem/hr" to " 0 . 120 person-rem; 
person-hour" . 

Change "80 mrem/hr" to "0. 080 person-rem/ 
person-hour" . 

Add : Dose rates on the reactor ves se l /  
sar� i ce s : ruc:ure a�eraaed O . C5 5  
person -rem/person-hour. - The 
Jverage a i rborne ac� i v i ty w i th i n  
t h e  reactor b u i l di n g ,  based on BZA 
ra s � 1 t� , i s  :5  . .!. ::? : - r.:�rs ,: --:� :.; r .  
The rad i o i sotopic m i x  i s  a s  fo l l ows : 

Sr-90 
Cs- 1 34 
C s - : ;; 

6 . 5  MPCs 
0 . 9  MPCs 
? . 0  M°Cs 

Change the word "pu r i fied"  to "proces sed " .  

Del ete : "Al though . . .  have been made " .  

Add : "One i nd i v i dual  descended to the 
bottom step to col l ec t  a s amp l e  
o f  s l udge from t h e  fl oor o f  the 
282 - ft e l eva t i o n .  However , there 
are no rou t i ne entri es  made on 
th i s  el eva t i on at th i s  t i m e "  
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(J1 
1.0 

2 . 6 

2 . 6 

2 . 6 

2 . 7  

2 . 7  

2.8 

2 . 10 

2 . 10 

2 . 10 

2 . 14 

2 . 15 

2 . 15 

2 

4 

9- 10 

2-5 

2 2 

3 14 

Section 2 . 1 . 2  20 

3 

3 !-6 

5 6 

4 

2 

Section 2 . 2 . 1 . 1 

Change to read "282-ft el evation · and above . "  

Change to read "The sump i s  not readi ly  
acces s i b l e  for dose rate measurements ; 
however, samples have been col l ected 
for ana lys i s . "  

Del ete : "The sl udge . . .  smal l . "  

Add: "On l y  a smal l  amount of the 
radionucl i des from the s l udge 
have l eached into the 
decontamination water and have 
have been removed . Therefore , 
the sl udge acts as a pl ane 
source which contri butes to 
��; -:ose ,.a:: . " 

Change "done" to "perfonned " .  

Change "puri fied" to "processed" . 

The quoted estimate of 45 , DOO Kg 
of rubb l e  and fines ha s not been 
verified in any way . The document 
shoul d refl ect more strong ly the 
fact that thi s  i s  merely an 
estimate based on engineering 
judgement rather than a defi n i t i ve 
nuamer.  

Change to  read "of  tile rema i n i ng 
63 l ead screws . . .  " . 
Chance "A test . . .  head 1 i ft . " to read 
"Radiat ion measurements have been 
made to determine the radi ation 
contribution from the parked l ead 
screws . "  

Change "aux i l i ary and fuel -handl ing 
bui l di ng"  to " fuel handl i ng bui l di ng " . 

Change " schedul e" to " program" . 

Change "schedu le "  to " program" . 

Rev i s e  in i t s enti rety . In keeping  
w i th the  l i censee ' s  commi tment to the 
ALARA concepts and princ i pl e s , dose 
reduc tion is a major pa rt of  the 
recovery effort . To th i s  end , the 
Di rec tor of TMI - 2  estab l i shed a Dose 
Reduc t i on Task Force to  eva l ua te and 

recommend a course o f  a c t i on .  A s  a 
resul t of th i s  e•for� . the Techn i c a l  

2 . 15 

2 . 26 
2 . 29 
2 . 33 
3 .2  

3 . 2  

3 . 3  

Sect ion 2 . 2 . 1 . 1  
( Conti nued) 

Tab l e  2 . 3  
Tab l e  2 . 4  
Table  2 . 5  
Tabl e  3 . 1  

Tabl e 3 . 1  

Section 3 . 3  

Plann i ng Department has i s sued a 
Pl ann i ng Study on Dose Reduc tion 
TPO/TMI-039 . Th i s  plan describes 
both the overa l l  program and detai l s  
some speci fi c  actions to be taken for 
dose reduction. The l i censee con s i ders 
thi s plan as the most represen tative 
source of information on thei r dose 
reduction program and , as such , i t  
shou l d  b e  the gui del i ne in  the di scuss ions  
on  the objecti ves and goa l s  of the dose 
reduction program. TPO/TMI-039 was 
previously provided and shoul d  serve as a 
basi s  (source document) for the dose 
reduction of the PEIS Supp l ement , Secti on 
2 . 2 . 1 . 1 ,  Page 1 5 ,  and Table 2 . 1 .  

C�ange " l ;oo ·· t o  ' ia i4 . l " .  I t  snou 1 d  
be no ted that tili s change in  person -rem 
to date wi l l  impact on estimates tha t 
have been made . Add i t i onal information 
f s  attached on systems in the auxi l i ary 
and fuel handi in9 . bu i l di ngs that re.99 i re 
decontamfnation ,.illtachment 4 ) . ·.n: i s  
estimated that 1 t  w11 1  take � 3 1 ,680 
person-hours to complete for � 317 
person-rem. Appropri ate adjustments 
shoul d be made to the estimated 
person-rem so that the total person-rem 
va l ues  are not changed. 

No uni ts are g i ven . 

Data on heal th effects for exposure to 
ion i z i n g  radiation shou l d  be based on 
';�e �o s t  r"ecen t s c i e� t; i fic  •t�o rk when 
it i s  ava i l ab le .  Al though BEIR  I l l  
( 1980 ) and UNSCEAR ( 1982 ) were not 
ava i l ab l e  when the PE lS  was ori g i na l ly  
prepared,  they shou l d  not  be  ignored 
at th i s  t i me .  

The N R C  genet ic  r i s k  est imator i s  very 
m i s l eading .  S i nce on l y  a fraction o f  
one generat ion wi l l  b e  exposed during 
the TM I -2 recovery effort , and s i nce 
for fi n i te popul ations the geometr i c  
mean of  the equi l i br ium r i s k  estimator 
actua l l y  overest ima tes the genet i c  ri s k ,  
i t  i s  more appropriate t o  use f ir s t  
genera t 1 on r isk  es t i ma tors to cal cu l a te 
gene t i c  e ffec ts on progency . 
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3 . 3  Section 3 . 3  (Conti nued ) It i s  unreal i s t i c  to carry out the 
ca lcu l ation for a l l time w i thout at the 
same t i me  prov iding  a numerical  estimate 
of the genetic  di sorders expected due 
to the natural inc idence. In the 
equi l i bri um case both parents are 
exposed and the denominator goes to 
i n fin i ty ,  thus making compari son s 
impossi bl e .  

It i s  appropriate to estimate inc idence 
of geneti c effects in progeny by 
adjusting for parental age , sex of 
the exposed worker, and al so for the 
fraction of the 30-year generation exposed. 
The NRC shoul d put genetic r isk  
: : : i  ... ! � i on in"':o =��s J : : : .; · : .  = � � a 
<nown popul ation , i t  i s  �or� appropriate 
to use first generation effects and 
compare wi th the lOS natural incidence 
in the geQeral popu l at ion .  

Statements wh i ch appear i n  Page 8 . 1  
regarding the perspect i ve o f  these ri sk 
estimators regarding natural i nci dence 
need to be ampl i fi ed and moved into 
the main text. It wou l d  be useful to 
gi ve examples of impacts us i ng the TMI-2 
popul ation which wi l l  have occupational 
exposure compared to natural incidence. 

Exampl e :  

[ 10 ,000 workers =I 11 __!!L -, .r
_ 260Xl0-• effects-, r 1 proaeny ' • 2 6 - worker -' rem -· - worker .... · 

��'7.oared to nor.�al i n c � :e�cl� cf 1070 
i n  10 ,000 progeny . 

2 . 6/ 1070 - 0 . 25% increase over natural 
i nc i dence from 1070 to 1073. 

:! is appropri a �e �o �!.J.: : : .:;. ::- : 3 �  
estimates by stating that i f  a n  
o lder than average work force i s  
i nvol ved and i f  doses are , i n  fac t ,  
l es s  than 1 rem per person o n  the 
average , effects wi l l  be reduced 
cornnensurate l y .  

3 . 4 5 

5 . 2  

A-2 

4 Chan�e • . . .  (exc l usive)  . . .  " to 
• . . .  (excl u s ive . . .  • .  

Add : " Dose Reduction Planning  Study , 
1983 , TPO/TMI-039 " .  

Add : "James A .  F l an igan  GPUN Radiolog i c a l  
Eng ineeri n g "  



A t ta c hme n t  3 A t tachment 4 
Ta b l e 1 . 1  Occupati on a l  Exposure a t  TMI -2 Based on Sel f- Reader Data from NUMOER Or RADIAT I ON WORKERS V ERSUS YEARLY OCCUPAT I ONAL DOS! RANGE 

11arch 2 8 ,  1 97 9 ,  through December 3 1 , 1 983 
FOR TH I -2 RECOVERY 

lill 1 980 1 981 1 982 1 983 ----- �---· · -

Decontam i n a t i o n / Do s e  Reduc t i o n  
1 38 . 0  

NU'f!ER OF PERSONNEL B Y  WIIOLE BODY llti:.[ RANGE 
Reactor Bu i l d i n g  1 2 . 1  53 . 6  1 81 . 3  ,---- -
Au x .  Fuel !! .  Bu i l d i :-�') 97 . 3  87 . 7  2 . 6  1 4 . 5  27 . 3  Who l e  Body Oose 
Systems 0 . 5  1 . 8 3 . 1  4 . 9  2 . 2  ( Rem ) 1980 1 981 1902 1983 

··· - -- - - � - ---
less than 0 .  I *  1 , 586 734 516 4 1 7  204 

Reactor D i s a s semb l y  & Defuel i ng 4 . 3  1 1 7 . 6 1 3 3 . 9  

0 . 100 - 0 . 250 507 296 177  1 1 7  52 

0 . 250 - 0 . 500 281 167 1 1 5  BO 58 
Rad i o a c t i v e  W a s t e  Mana gement 

8 . 9  7 . 6  1 4 . 6  Sol i d  Waste 1 3 . 6  2 3 . 2  0 .  500 - 0 .  7fll l  9 7  3 3  35 50 37 
L i qu i d  Waste 2 9 . 5  1 0 . 8  1 7 . 6  1 2 . 4  1 5 . 8  ' '  
'.� a s t e  Tra n s po rt 0. 570 - 1 . OOil 42 19 19 49 34 '-•  

1 . 000 - 2 . 0111) 50 28 2 5  109 96 

Ro u t i ne Operat i o ns & Surv e i l l ance 
7 8 . 4  

2 0 000 - 3 . 0111) 6 37 29 )::> P l ant Opera t i o n s  7 3 . 2  80 . 7 32 . 4  36 . 1  

P l ant Ma i ntenance 82 . 4  3 1  . 3  31 . 1  1 9 . 6  37 . 7  3 . 000 - 4 . 001 !  3 0 0 0 C"\ Su pport Systems 95 . 2  33 . 3  9 . 5  4 . 1 4 . 4  I-' 
4 . 000 - 5 . 01 ll l  0 0 0 0 0 

Other 94 . 8  32 . 2  0 . 1  0 . 9  u . o  - � � - - - -'---� - -- --

TOTALS 486 , 5 31 3 . 1 1 63 . 2  399 . 0  �52 . 3  *Does no t inc l ude "no ml!a s u rdb l e  dose " .  

CUMULAT I V E  TOTALS 7 9 9 . 6  962 . 8  1 361 . B  1 81 4 . 1  
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BIOMEDICAL META TECHNOLOGY, INC. 
1 09 MAYNARD DR., EGGERTSVILLE, NY 1 4226 

(71 6)-832-4200 

F e b r u a r y  1 3 , 1 9 8 4  

or . 9e r n a r d  J . Snyd e r  
:''1 r e e  :n l e  I s land P r o g r am O f f i ce 
u . s . Nuc lea r Regu l at o r y  Comm i s s i o n  
•·Ta s h i ng t on , D C  2 0 5 5 5  

!)ea r D r . Snyde r :  

S i nce I have r e c e i ved a r e m i n d e r  not i ce on comme n t a r y  
f o r  NUREG- 1 0 6 n  a n d  - 0 6 8 3 ,  i t  wou l d  anpe a r  t '1 a t  my 
i n t en t i on s  in �Y l e t t e r  of J a n u a r y  2 4 ,  1 9 8 4  ( a nd i t s  
e n c l osed l e t te r ) have been m i s unde r s t ood . T h i s  mat e r i a l  
was submi t t ed a s  c ommen t a r y  and t '1 i s  i s  s t a t ed i n  t h e  f i r s t  
s e n t e n c e  o (  t h e  l e t te r .  I t  wa s mv i n t en t i on t h a t  t h i s  
m a t e r i a l  wou l d  b e  u s ed a s  m v  comme n t a r v  and I t h i nk t h i s  
shou l d  b e  done . T h i s  l e t t e r  i s  f u r t h e r  commenta rv . 

My o o i n t  is t h a t ,  as I had p r e v i o u s l y  t o l d  NRC , t '1 e  
exoo s u r e  e s t imates we r e  u n d e r e s t i m a t e s  by a f a c t o r  o f  a t  
l e a s t  1 0  a n d  t h e  r i s k e s t ima t e s  oer u n i t  o f  exposu r e  a r e  
s t i l l  unde r e s t i ma t i ng t h e  a c t u a l  hea l t h  e f fe c t s  b y  a 
f a c t o r  o f  1 0 0 .  Thus t h e  new e s t i m a t e  of 4 9 , 0 0 0  0e r son 
rem for wo r k e r s  r e p r e s e n t s  over 1 0 , 0 0 0  dou b l i nq doses f o r  
l e u � e m i a - - a  v e r y  s e r i ou s  h a z a r d  w h e n  t he d i r e c t  n e w  r i s k  
e s t i � a t e s  o f  m y  Y a l e  oaoer ( c i t ed i n  t h e  l e t t e r  o f  J a n u a r v  
2 4 , 1 9 9 4 ) a r e  u s e d  i n  p l ace o f  t h e  o b s o l e t e  i n d i r e c t  � E i q  

r i s k s  used b v  NRC . T h i s  m a k e s  i t  impe r a t i v e  t h a t  Nqc 
r ec a l c u l a t e  t he cost-be ne f i t  r a t i o s  for the two v i a b l e  
o n t i o n s  h e r e , r emov a l  o f  t h e  f u e l  r o d s  vs . f i x i ng t h em 
i n  c o n c r e t e  i n s i d e  TM I - 2  ( ' entombment " ) .  

The c o s t s  o f  e n t ombme n t ,  bo t h  t h e  d c l la r s  c o s t  a n d  
t he c o s t  i n  a e ne t i c  damage t o  w o r k e r s  and r e s i d e n t s  a t  
T" I - 2 , a r e  o n l v  about 1 0 '  o f  t h e  pr ooosed c o s t s  a n d  t h e  
same ends a r e  a c h i eved w i t h  e i t h e r  n o t i o n . I t  is a b s u r d  
t o  endanger t h e  oub l i c  h e a l t h  a n d  ba n k r u o t  t h e  u t i l i t i es 
me r e l v  t o  preserve an NRC regu l a t i o n  wh i c h  c e r t a i n l y  cou l d  
he mod i f i e d  i n  t h i s  i n s t a n c e  t o  perm i t  e n t ombme n t .  

V3;i n c e r e l y�s ,  , 

� -- � � � ;��
s
�

d
;�:r os s ,  _ . D .  

� i omed i c a l  � e t a t e c h n o l ogy , I n c . 
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Conunent s Re ce ived at the Feb . 1 5 ,  1 9 84 Pub lic Mee t ing 

ERIC EPSTEIN [ Tr-1 7 ] :  My name is Eric Ep s tein .  I had sent a copy of f our 
ques t ions I had to you in certif ied mail , and never received a response , 
so this may be redundant to you , but I will address the ques tions to you 
anyway . I don ' t know if you ever received it or not . 
[ Discussion ] 
The f irs t que s t ion I have is , in the report , you seem to maintain a l ink 
between lack of funding and worker safety , however direc t or indire c t . 
In a mee ting I had with yourself , Mr . Dushare and Connniss ioner Ahearne 
las t  May , Commissioner Ahearne maintained that a lack of money has never 
been a p rob lem. Well ,  it seems to be a prob lem , and I was wonder ing how 
you plan on at tacking that prob lem ,  what pressure can the NRC exert on 
GPU and the nuclear industry to raise funds for cleanup of Unit 2 ,  so 
that the extended radiat ion dosage to workers can be mit igated somewhat . 
[ Discussion] 
When you say "sub sequent delays , "  and you correct me if I ' m wrong , I 
believe ALARA in their safety code says what you had said b efore , 
cost-effective of e conomically f easible . What is meant by economically 
feasible o r  cost-effective? When you s tart trading off , you know , 
radiation exposure for cost-effectiveness 
[Discussion ] 
My s econd question is -- I ' ll paraphrase it -- the TMI site is not suit­
able as a permanent repository for radioactive wastes generated by the 
accident , which I agree . However , there are few federal laws concerning 
interstate transportation , and there are new inters tate compac t laws 
which have arisen , and states which once welcomed was t e  are starting to 
have serious reservat ions . How can the NRC assure the pub lic that these 
new developments will not result in a long and cost ly delay in t ransport ­
ing radioactive wastes from Three Mile Island? 
[ Discus sion] 
I ' m not talking about the history . I ' m proj ecting into the future what 
would happen if things become more stringent about moving the was tes . I 
was just wondering if there would be any guarantees that the wastes would 
be removed , no mat ter what . 
[ Discuss ion ] 
What I ' m  asking , is  there any guarantees the NRC can give the people l iv­
ing around Three Mile Island that the wastes will be taken away no mat te r  
what?  
[ Discussion] 
Question three , again paraphrasing ; a radiat ion worker may receive no 
more than three rem of radiation dose in a three month period . No worke r  
may average more than five rem p e r  year pas t the age of 1 8 . I was j u s t  
wondering i f  f ive rem a year i s  a high dosag e ,  because I ' m wondering if  
you take into account the background radiation somebody may receive . 
[Discuss ion] 
A radiat ion worker may receive no more than three rem of radiation dose 
in a three month period . No worker may average more than five rem p e r  
year past the age of 1 8 .  I was j ust wondering -- i t  would seem that f ive 
rem a year is a high dose , since a worker may be receiving other radia­
tion from background radiation from other sources . Do you feel that f ive 
rem is an acceptable do se per year for a worker at TI-ll , is what I ' m 
asking . 
[D iscussion ] 
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Is five rem a ccep table for a woman that is pregnant , in you op inion ? 
[Discuss ion] 
And also , you may receive as much as three rem in a three-month period . 
Is  there any time period where you receive an excess?  What I ' m saying 
is , if you receive three rem in a day or if you receive three rem in 
three months , is that too much in the time schedule where you may receive 
a certain amount of dosage ? 
[Discussion] 
My o ther question ,  are there any studies p lanned to look at -- more in 
the future t o  look at what has happened to women who may have been p reg­
nant during the cleanup or were pregnant during the cleanup or had been 
pregnant during the accident? Do you p lan any s tudies of that nature? 
[Discus sion] 
Why wouldn ' t  the NRC be doing that ? Why would that be up to the S tate of 
Pennsylvania ? 
[Discuss ion] 
I ' m talking about on-sit e .  
[Discuss ion ] 
Radiat ion doses rece ived by women who may have been pregnant during the 
c leanup , and on-s ite doses . Why is there no s tudies p lanned or why have 
there not been studies?  
[ Discuss ion ] 
Why do you have to look at detectab l e  ef fects? 
[Discuss ion] 
Is  that an op inion , though , that the dose is not that great at f ive­
tenths [ of a rem] , or is that an es tab lished scientific fac t ?  
[Discussion] 
Is  it possib le to look in another report and that report would say that 
that level is a damaging level? What I ' m asking is , isn ' t  that b a s i cally 
a duty you have? 
[ D iscussion ] 

MARY OSBORN [ Tr27 ] :  Mary Osborn , from Swatara Township . I have two ques­
tions . On the chart , you show two to six additional fatal cancers .  I 
was wondering , how many peop le there that work get cancers that t hey will 
be living with? You only mention the fatal cancers . 
[ Discussion] 

My other question : are the dose records that are kept on the GPU workers 
-- do they also keep records on , like , the people that I call sponges , 
that j ust come in and do cleanup work? I know that GPU is b ragging about 
how low their doses are for the workers , but they don ' t  seem to take into 
consideration all the o ther people that are not their employees .  
[Discuss ion] 
Do employees also get copies? 
[ Discussion ] 

JOHN MURDOCH [ Tr-3 1 ] : Dr . Snyder , my name is John Murdoch , from Camp Hill , 
Pennsylvania . I have approximately four questions , addressed to variou s  
members o f  the pane l .  Ms . Munson said that there were some r emaining 
unknown areas in the c leanup . I would appreciate knowing in g ene ra l 
what those might be . 
[Discuss ion] 
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Secondly , you had said that various alternatives had been considered in 
preparing this draft supplement . Was entombment o f  Unit 2 one o f  those 
a lternat ive s ?  And that has been sugges ted for possib le study , sugges ted 
by the Commonwealth of Pennsylvania to the NRC , or is to be short ly . 
[Discuss ion ] 
The third ques t ion , and I ' ll address it to D r .  Snyder , is : has this draft 
suppl�ment been discussed with TMI workers themselve s ?  If  so , where and 
when? And if it was discussed with them , did the workers exp ress  any 
particular concerns over the f indings o r  the matt ers included in the 
supplement? 
[Discussion ] 
I ' m compelled to make a comment in answer to that , Mr . Barret t ,  and that 
is , certainly if I were involved in an industry where my health was in 
question , I would want to attend any meetings to learn as much as I could 
about it . And if  I interpret your answer correctly , it is  that the 
emp loyees do not appear to be overly concerned about this . Am I correct? 
[Discuss ion ] 
Finally , it was estimated , I believe , in this draft supplement that 
app roximately 1 0 , 000 workers in toto will be involved in the cleanup 
before it is c omp leted , is that correct? 
[Discussion ] 
The estimates o f  unfavorab le results healthwise f rom that c leanup were 
estimated then in general as six to ten , in the rat io of those to 1 0 , 00 0 ;  
but i s  it not t rue that a number o f  those workers will b e  emp loyed for 
considerab ly l onger periods than others will be , and wil l  be involved in 
more hazardous types of activit ies down there ; so that a genera lizat ion 
of six to ten to 1 0 , 000 does not , to my mind at leas t , give a true 
picture of the adverse effect s .  It would seem to me that 5 , 000 or some 
other f igure might b e  a more realistic app roach . 
[Discussion] 

ED CHARLES [Tr-3 7 ] :  Ed Charles , Mechanicsburg , Pennsylvania . Thank you for 
leaving us have the opportunity to present some o f  our comments . Mos t  of 
my questions deal primarily with something I f ound absent in the last 
environmental impact statement , at least in a quick reading . It  is 
rather technical to me , but I find very little on the idea of t ransporta­
tion mentioned . There ' s  a footno te related back to the original environ­
mental impac t s tatement with the comment s  Linda made this evening . With 
the additional time , the additional ent ries needed , additional waste  
accumu lated from clothing , et cetera , there will  b e  a lost  more t rans­
portation trips . Also , in the same l ine or related to the same 
transportation issue , the latest technology in the decommis sioning or 
removing materials from the Shipp ingsport reactor requires a load limit 
to be shipped down by barge down the Mis sissippi River up through the 
Panama Canal to Washington . I am wondering , to remove that type o f  
material from a much larger reactor than the Shippingsport reacto r ,  how 
we ' re going to move that type of weight limits . 
[D iscussion] 
Would it be t imely or cost-effective to make those decis ions now? 
[ regarding ultimate disposit ion of the plant ] 
[ Discussion ] 
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Is it a poss ibility ? 
[Discussion] 
How is that decision made , and how far down - ­

[Discussion ] 
And that is approximately how many years down the road ? 
[D iscuss ion ] 
That gets into some o f  my t ransportation are a .  On 2 .  22 of the new 
environmental impact statement , all you have footnoted under the chart 
2 . 2  is Waste Management and Transportat ion with a little footnote down to 
see the original environmental impact s tatement . There is no s tatement 
on the amount of transportation occurring . I don ' t see anything in the 
s tatement regarding additional needs for t ransportation of waste in the 
statement of fhand . I might have missed it • 

[D iscuss ion ] 
But in your quest ion-and-answer b ook , next t o  last ques t ion , number 9 4 , 
truck drive rs taking a 60 mile trip to Washington o r  Richland are 
receiving not above normal radiation , but they are receiving s ignificant 
amounts . It says here , "For an extreme case , consider a truck driver who 
spends 2000 hours per year driving , half o f  that hauling rad ioactive 
material . "  He may receive various amount s  of radiat ion on those t rip s to 
Washington or e lsewhere . Those trip s ,  even if they may be small , are not 
being added into the lengthy d iscuss ion I heard at the panel meeting the 
other night . Where does all this waste go , and is it b eing counted again 
and again as it ' s  being packed , shipped , transported from one p lace to 
ano ther? 
[Discussion ] 
So , you ' re not using dose accumulations o f  p eople in Han ford or 
Albuquerque or Utica --
[ Discussion ] 
Can you give me a number , roughly , how many t rip s to Washington? 
[Discussion ] 
I d idn ' t  see anything in the new one 
[Discussion ] 
Only proj ections in the o riginal . 
[Discus sion] 
Well , j ust a little calculat ion f rom your update , I have 2 1 9  loads p lus 
16 loads going to Washington at about $5 , 000 a trip . I have rad ioactive 
materials going from the is land to 19 different s tates in shipmen t s . I 
calculate roughly , by looked at a map plotting those various p la ces , that 
that material has reached j us t  about every s tate but nine in the United 
States . So , I ' m saying , the waste  is  no t only a p roblem in Middletown 
and Central Pennsylvania ; ; that waste is being handled again and again , 
and where it ends up , how many times it ' s  being handled --
[Discussion] 
If it goes to Albuquerque 
[Discussion] 
I have 939 shipment s  leaving the island . 
[Discuss ion ] 
I ' m referring to the log of waste  transportat ion o f f  the island . 
[Discuss ion ] 
That ' s  not in the update , because there wasn ' t  that much leaving 
[Discussion ] 
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I unders tand , a lot of these are very small shipmen t s , samp le s .  
Nevertheles s ,  it is posing somebody else handling that materia l , 
unpacking , t e sting , relaying -- Albuquerque , it  has t o  be t ransported 
someplace else , a low-level was te site . How many times or much is this 
was te going t o  be handled before it  reaches its  dest ination? 
[Discuss ion ] 
You have 6 7  t rip s to Idaho already? 
[D iscus sion ] 
You calculat e  400 trips ; that ' s  to Idaho , and in that it ' s  be ing hand led 
as research material . The re fore , it will be researched , hand led , and 
then deposited someplace for a little b i t  of time? 
[Discussion ] 
From the mining to the end result , and to realize j us t  the whole p icture 
of -- not j u s t  the little picture of TMI , but the whole picture of this 
fuel cycle and exposing , researching , and how many cancers or how many 
gene tic defec t s  this whole process has --
[Discuss ion ]  
But that was not including the accident ? 
[Discussion ] 
So , once it  leaves the island , it ' s  no problem to anyone else? 
[Discu ssion ] 
How many dif ferent s ites do you ship to? 
[Discu ssion ] 
No , I ' m  talking low-level and high-level .  
(Discussion ] 
But right now you have , s ince the t ime o f  the accident , shipped to 3 9  
diff erent locations ?  
[Discussion] 
So , you don ' t  feel any need for updating your estimates of the number of 
trips and locations and your upgrading of map s from the or iginals ? 

BEVERLY DAVIS [ Tr-50 ] :  My name is Beverly Davis . I feel that we ' re get t ing 
to be on a first-name basis with all the people that are on this tab le , 
so I know at this point that you are all very professional and all very 
concerned and very human people . However ,  I find this whole s tatis ti ca l  
exercise very macabre and , I mus t  say , obscene , because thinking o f  i t  in 
human terms , I ' m asking real ly , if I had to pinpoint and point out -- I 
am go ing to say that there are going . to be six people , in Middletown , 
probab ly ,  or Hershey , that I ' m p icking out and giving a sentence . When 
I ' m talking about genetic effect s ,  I ' m talking about no t only this 
generation but many , many generat ions to come . And I find that the who l e  
exercise a s  a commentary on the nuclear industry i s  a very inhuman kind 
of thing to do . Now , I realize your res tric t ions , and I realiz e your 
ass ignment . However , I have to make that comment .  I also , a f ter  
lis tening until midnight the o ther night to the experts in  the fie ld , I 
have t o  ask the quest ion as to whe ther , when we get down to these 
figure s of two to six fatalities and three t o  twelve gene tic defec t s , if 
We I re actually talking abOUt Only the middle Of  that bell CUnre ,  Or 
have we somewhere in the se f igure s accounted for these ends of the b e l l  
curve which are not a s  highly probably but are still pos s ib le . 
[Discus sion ] 
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I also was rather disturbed by the kind o f  d iscuss ion that was given 
there in that these were -- certainly some of them had to be , f rom the 
sound of the discuss ion , had to be some of the most outs tanding experts 
in the country , the peop le who prepared the BEIR report , in fact . And 
those peop le admi tted that they didn ' t  really know . Their figure s are 
based on Hiroshima and Nagasaki which , having at tended the health con­
f erence las t March here in Harrisburg or in Middletown , I find that those 
are certainly incomp lete . And they ' re a lso based on some studies of 
mic e ,  but t hey are not based on direct b io logical data o f  human popula­
tions . I f ind it very dis turbing to be making decisions based on that 
kind of data . I realize that it may be inevitab le and there may be no 
other way to do it , but I have to ask something , as very much an amateur . 
What ever happened to things l ike the Mancuso s tudy , which were s tudying 
workers?  
[ Discussion ] 
Wel l , I still come back to my original ques t ion about the Mancuso s tudy , 
which -- their discussion the other night really seemed to hinge upon the 
fact that t here was that BEIR report ,  which is the one they ment ioned 
most or s eemed to be talking about most , which was based on a computer 
model . I t  was based on , as you say , geneticis t ' s  proj ections and s o  on , 
but it was not based on bio logical data in general . With s tudies l ike 
Mancuso ,  and certainly your knowledge of -- point ing out that there are 
others , I don ' t understand why that is true and why we ' re making 
assumpt ions based on the computer mode ls and p roj ections ins tead of 
basing i t  on studies of workers .  
[ Discussion ]  
The question , o f  course , i n  my mind is , why wouldn ' t  there b e  - - I 
understand you ' re saying human populations . Obv iously , Hiroshima and 
Nagasaki is a human populat ion . But the rate of worker exposure would 
seem to be in this case so much more relevant or so much greater , that I 
would think that that would be the overriding kind of data on which you 
would base your conclusions , rather than s imply on the b road , genera l  
p icture which takes i n  a comp lete range of people or animals or what ever , 
you know, the hundreds o f  different settings seem to b e .  
[ Discussion ] 
One of the things that I find in the draft supplement , there was a f lat 
statement made , and it was made again tonight , that obviously the island 
is a poor p lace for storage of was t e .  I wonder why they didn ' t  think o f  
that when they licensed them, b u t  it is a poor p lace f o r  the s torage o f  
wastes , and that therefore that ' s  the b eginning and the end o f  that 
discussion . But it s eems to me that what we are weighing here is not 
simply how much expo sure I mean , we don ' t  seem t o  b e  weighing 
anything . We ' re j us t  deciding whether to have this much expo sure to 
workers or this much more exposures to workers in c leaning out this core . 
I ' m not say that I know for sure , that I have a sound opinion on whe ther 
or not that core should be taken out , but it seems to me the discussion 
has not been fleshed out on whether we are making a choice that is really 
-- we have b een told that that alternative is ruled out . I would wonde r 
why we have not had more discuss ion about whether there is that much more 
danger . The reason I am concerned about is b ecause D r .  Carl Morgan , when 
he was here last March , had indicated that he felt the cleanup should 
s top immediately ,  and that the only safe exposure to workers was for the 
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p lant to be s t opped at that point . That ' s  a year ago . I have not heard 
other people comment on that , and I realize that there are obviou s ly 
s cientif ic differences o f  opinion . However ,  it would seem that maybe 
that discussion should be fleshed out a little so that if we ' re making a 
choice , that we would know exactly what that choice i s . One o f  t he 
things in this s tatement that you have drawn into the supplement d oe s  
indicate about thinking that half the core could b e  removed and the r e s t  
could be lef t there without danger o f  recriticality . The recritical i t y  
issue is one that we haven ' t  heard enough discus sion about , a�d I th ink 
it would be he lpful . 
[ Discussion ]  
Your s tatement about borated water being a crucial thing in keep ing t h i s  
f rom going crit ical again , there is a statement in this draf t supplemen t 
which indicates that they were supposed to use deborated water.  If  you 
did figure out how to use water which did not contain boron, there was no 
discussion previously and I am wondering if  I ' m  reading this correct ly ,  
and if there should b e  some discus sion of whether putt ing deborated wa t e r  
into that highly radioact ive basement poses a risk o f  crit icality ; a l s o , 
what that would do , if ind.eed tha t is a serious propo sal . 
[ Discussion] 
The last thing that I wanted to say is that I do not unders tand -- I 
unders tand you ' re giving a wide range , but I ' m no sure you answe red the 
quest ion that was asked previously here , whether that wide range includes 
all of the many s cenarios which seem to be indicated but not spelled ou t 
in this draft supp lement . There seem to b e  many , many d if f e rent 
scenarios which -- each one is a building block. If  this happens , then 
we do this ; if this happens , we do this . Do you cut it up ? Does it  have 
a tolerance ? All these questions seem to be remaining here . D oes the 
wide range take into account the ultimate number of s cenarios which mig h t  
b e  suggested by the basic scenario which is  put forth i n  here ? 
[Discuss ion] 
One last thing : this recent f lap over the Bechtel b ill in the s ta t e  
legislatrure indicates that s ome o f  these companies and subcontractors 
would like very much to get  out f rom under the liab ility which t hey 
should rightfully assume . Technicalities or not , it seems to me that 
that ' s  a s t rong quest ion , is  i t  ab solutely positive that the NRC ' s 
control o f  the ALARA and the ultimate exposure extends to  all these 
sub contractors as wel l  as  GPU itself? 
[Discuss ion ] 

JANE LEE [ Tr-64 ] :  My name is Jane Lee ,  Et ters , Pennsylvania . I can ' t  believe 
that af ter five years , we ' re st ill going to meetings . I ' ve got meet ing s 
s cheduled for every day this week in connection with nuclear powe r ,  eve ry  
day this week . Of course , I don ' t  g e t  paid like you do . I view this  
ent ire proceeding as  a mere formality to fulfill the le t t er o f  the l aw ,  
j ust as you constructed the EIS {phonet ic ) ,  and j us t  a s  I knew when y o u  
used that as a guideline f o r  what you ' re doing right now . No t t o o  much 
has been said about the o ff-site exposures , those people who have n ' t 
volunteered to go into that p lant and work . In view o f  the fact that you 
don ' t  know the methods and procedures that you ' re going to use to  c l ean 
up that p lant , you therefore have no idea how much you ' re going to 1 o s e  
to off-s ite , the innocent victims who live near Three Mile Is land . I 
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might s tate r ight here , too , that you ' re the same kind o f  exper t s  who 
told us before the accident happened how safe and c lean and cheap it all 
was . It ' s  l ike ashes , not only in your mouth ,  but ours , too . So , you 
see , your credibility isn ' t  any bet ter today than it was yeste rday or ten 
years ago . As for all those studies you talked about , Dr . Branagan , I 
know about s ome o f  those studies , too . I know how they skewered the 
reports on atomic veterans . I know how D r .  Tokahata ( phonetic) skewered 
the infant mortality rates that he submitted to the federal government 
and very conveniently dropped 88 infants '  deaths ; and when an inves t iga­
tion was never done on the huge increase in the crib deaths -- clus tered , 
by the way , c lustered in Lancaster County along with the hypothyro idism 
cases ; clus t e red , by the way , in the exact same geographical location 
where the chickens are now dying by the millions b ecause of a mutant 
growth . Incidentally , avian f lu is a very common disease among chickens . 
The difference today is , it ' s  now a mutant . And anybody , including many 
of our laypeople in this room ,  know that radiation will mutate . I t  wil l  
cause a mutant . Prove it?  Of course w e  can ' t  prove it , any more than 
we ' re going t o  be able to prove that we ' re going to be vic t ims of cancer 
because of what you have done , or are doing . I ' m going to ask you a 
ques tion, hypo thetically . Supposing I was in an accident and I needed a 
victim to correct the accident , and I took the names of all f ive o f  you 
up there and put them in a hat , and I drew one of your names ; and then I 
came back to you and I said very b lunt ly , "I ' m  sorry , but I have had an 
accident , and it ' s  going to cost you your life . "  Now , ladies and gentle­
men , what you ' re doing up there on that s tage is determining who is  going 
to die and who isn ' t  going to die . This is a document of premediated 
murder , that ' s  what it is . In the mos t  b lunt terms , that ' s  what it  is . 
I cannot believe that we live in a society today that we parade b efore 
the world and we tell the whole world how free we are , and that we are 
concerned about human lif e ;  and then we promot e  this kind of mons trosity . 
The dimens ions , the moral dimensions o f  your propo sal are mind-bogg ling . 
You ' re willing to sacrifice unborn childre n ,  unborn children who have 
ab solutely nothing to say , who will be brought into this world retarded , 
who will no t be a proud individual , who will no t b e  ab le to earn an 
income . How can you do this ? Do you feel comfortab le with yoursel f ?  Do 
you ? There ' s  got to be something wrong with a person ' s  conscience some­
where . Never mind me ; as far as I ' m concerned , I ' ve lived my life . 
That 1 s not important . I ' m no t pleading here for myself . I ' m talking 
about a lot of innocent men , women and children , unb orn , and you 1 re 
willing to sacrifice them to j ust to boil wate r .  That ' s  a l l  i t  is , j u s t  
t o  boil water . And you come in here with your s tatistics ; well , I ' ve 
been down that road a thousand times , and you know what you can do with 
your s tatist ics , because I know very well what the experts have done with 
the s tatistics .  Do you depend on GPU to report exposure levels to the 
emp loyee s ?  Do you depend on GPU for those figures for worker expo sure? 
[Discussion] 

You are there when workers are being exposed? 
[Discussion ] 
You are right on site? 
[Discussion] 
You know about some o f  the employees who sat in contaminated areas 
unaware that the area was contaminated? You are aware of that ? That ' s  
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even b efore your time , but I haven ' t  f orgotten . My files are full o f  
incidents at  Three Mile Is land where workers were exposed - - not f ive 
rems ; way b eyond . Don ' t tell us about worker exposures .  Don ' t tell  us 
about your good , clean , typewrit ten pages and how neat ly it ' s  going t o  
f it in to your proposal b ecause we know better , we know bette r .  And the 
idea that the Nuc lear Regulatory Commission would s till , after f ive 
years , rely on a company who has lied , who has been guilty of fal s if ica­
tion of leak rates -- not j us t  at Unit 2 ,  but Unit 1 -- lied repeat edly 
about everything ; and you think they ' re going to tell you the t rue dose 
of the exposure to workers? You really believe that?  You 1 r e  only 
fooling your self ; you ' re not fooling us , but for a second . Do you know 
if there are s trict , accountable records of each employee at each nuclear 
power p lant in this company and all o f  the dose rates that they have 
received in their entire life , the X-rays , the CAT scans , the bomb test s ?  
Are they a ve teran? Were they in bomb tes t s ?  Every do se i s  an overdo s e .  
Don ' t  use the word " safe , "  Mr . Barret t .  There ' s  no such thing as a safe 
dose o f  radiation . 
[Discussion] 
There is  no such thing as a safe dose of rad iation . Every dose is  an 
overdose . Not only i. s it an overdose , it ' s  cumulative . 
[ Discussion ] 
I think you should strike the word " safe" f rom your conversation whenever 
you ' re discussing this type of a subj ect . 
[Discussion ] 
I asked a ques tion . Do you keep records on the ent ire dose that a worker 
has got ten in his lifet ime ? 
[Discussion ] 
Do you agree that tho se doses are cumulative? 
[Discussion ] 
So that , all dental X-ray s , all medical X-rays , CAT s cans , anything at 
all that a worker is  exposed to on the domestic scene is cumulativ e ?  
[ Discussion] 
So that , we only compound the p roblem , do we not , by allowing workers 
five rems a year? 
[ Discussion ] 
Do you feel comfortable allowing workers in there with that risk? 
[ Discussion ] 
You think that ' s  perfectly all right , to damage the genes o f  an 
individual who ' s  going to pas s that on to their o ffspring? 
[ Discussion] 
I hear you , but I can ' t  believe what you ' re saying . Another thing that I 
found rather surprising , al though at this point nothing really should 
surprise me , and that is the methods by which you intend to clean up the 
p lant have not even been determined . 
[ Discussion ] 
We s t il l  don ' t  know the procedural methods , exactly?  
[Discussion ] 
We live in an era of robot s .  Have you considered robots in the c leanup ? 
[Discussion ] 
Question 2 7 :  I would like to make a recommendat ion . "Do NRC regulat ions 
spell out how much radiat ion a worker can receive? "  The resp onse :  "Ye s . 
A radiation worker may rece ive no more than 3 rem of radiation dose in 
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any three-month period . No worker may average more than 5 rem per year 
for each year past age 18 . "  I resp ect fully request that the part of the 
sentence "for each year past age 18" be stricken . And I do that knowing 
how GPU operates ,  that you could j uggle the figures , send them to work in 
a power plant at age. 18 -- more like 35 , 40 , and so you could inc reas e  
the amount o f  exposure to a worker and b e  within the letter o f  the law .  
[Discus sion ] 
Well , if you believe that , then you ' re a bigger fool that I thought you 
were . There isn ' t  anybody in this room who bel ieves that , ·  including you , 
not really , you say what you have to say because you have to say it , b u t  
there isn ' t  anyone that b elieves that . I ' ve concluded my s tatemen t s  for 
this sham .  That ' s  what it  is , a big sham. 

MARY MITCHENER [ Tr-72 ] :  My name is Mary Mit chener , M-I-T-C-H-E-N-E-R . I liv e  
here in Middletown , after the accident . I was very happy I wasn ' t  here . 
What type of genetic changes do you think might occur , what bas ically , a 
coup le of examples? 
[Discussion ] 
Such as without a hand or something of that nature ? 
[D iscussion ] 
Se condly , you have on there the table that shows d if ferent occupat ions 
and their dangers ; and a fireman may b e  a very dangerous occup a t ion . 
Down at the bot tom ,  it says , nuclear workers ,  people working at TMI . A 
fireman doesn ' t  have to worry about whether or not his kid and h i s  
child ' s  child o n  down the line is going t o  have a gene tic problem .  
Chemists  might have a prob lem , I don ' t  known , but firemen and a lot o f  
other workers don ' t  have the unknown , and that i s  the prob lem here , that 
it is unknown . You canno t see radiation , you cannot feel it , and that i s  
the prob lem . I f  you can ' t  trust people , like a lot o f  us here d o  not  
believe you can trust Met-Ed -- f igures do get changed , b ecause t o  
somebody who doesn ' t  read behind the lines , i f  you j ust looked a t  the 
surface and say , "Gee , this is a good j ob to have because it ' s  safe . "  
But you look b ehind the lines to your children and their children , it ' s  
no t as  it appears . 
[ Discussion ] 
But don ' t  you think there are other j ob s  that would b e  listed as  much 
higher in occupat ional hazard as what you list nuclear workers here ? And 
there really isn ' t  any genetic effect . There is nothing that ' s  as h idden 
as it is with radiat ion . 
[Discussion]  
You also say that things are compounded , okay ? Right here in Midd letown , 
we got TCE in our water , okay? There ' s  talk of EDB in f ood . It ' s  a l l  
compounded . We have fallout 'f rom the tests in the sixties . W e  h ave 
fallout from the tests s till go ing on , tests that now aren ' t  as stated as 
they used to be;  underground tests which once in a while leak like they 
d id in ' 75 ,  I think it was . It gets compounded . People back in the 
1 800 ' s  said , "Gee , look at this great b ig river . It isn ' t  going t o  hur t 
to pour the wastes of this factory into it . "  And they did it and they 
did it and they did it until the Potomac was dead . Ten years ago , 1 5  
years ago , the Potomac was considered dead . I went there with other 
people and we tested it . It was dead , okay? But 100 years ago , they 
said , "Gee , it ' s  okay to keep pollut ing it . "  And the same thing i s  
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happening to our atmosphere .  The same thing is happening to our water . 
And I ' m saying , it ' s  compounded . My kids have a better chance of having 
cancer than my generation and the generat ion before them , not j ust 
because o f  TMI , but because of the water problem ,  because of the p roblem 
with food . And for you to sit there and say , "Gee , it ' s  acceptab le , "  it 
isn ' t acceptable to  me . And it ' s  not accep table to  a hell of a lot of 
people who never came here.  There ' s  a lo t o f  people who won ' t  stand up 
here and talk , because they don ' t  know that it ' s  so doggone easy . They 
don ' t  unders t and you can read these things without being a s c ient is t . 
And it makes me very angry and it makes me upset that you drag things on , 
A ,  to s top people f rom coming b ecause if you have meet ings all the t ime , 
a lot of peopl e  aren ' t  going to be like Jane Lee , and willing to come and 
willing to donate their t ime . A lot  of people l ike me who have four kids 
don ' t  have that much t ime . So , if it ' s  dragged on , it ' s  not really fair 
to  us . You people have the t ime , because it ' s  your occupation . I don ' t  
want it for my second occupat ion , but I live near that p lant . And 
people tell me , "Why don ' t you move? "  To where ? Where are we going to 
move that there isn ' t  fal lout or radiation , that there isn ' t  radiat ion 
f rom a p lant accident or -- it ' s  not fair to us . And to say may , maybe 
we won ' t  decommission it , well , I hope that it never comes to mayb e that 
it won ' t be decommissioned , because I hope the people in this town won ' t  
s tand for it ever opening again , especially Unit 2 ,  b ecause it was called 
the worst nuclear reactor acciden t , righ t , commercial reactor accident in 
the country , correct ?  
[ Discussion] 
Then how come the Enrico Fermi p lan t , which also had a very bad accident , 
was shut down and decommis sioned , and they ' re still saying this one might 
run? Enrico Fermi in Detroit . 
[Discussion] 
Wasn ' t  it also shut down because if  there had been another accident , 
there would have b een more people upset and the nuc lear industry would 
never have got ten as far as it has ?  And it ' s  gotten on our backs . We 
pay the taxes that support the dump that ' s  going to be in U tah or 
wherever it ends up . We ' re the ones who support it . Our children will 
support it . But really , we weren ' t  told 20 , 30  years ago what was going 
to be ahead of us down the l ine . You ' re talking abou t ,  "Decommissioning , 
we ' 11 face that problem when we come to it ; "  it should have been faced 
before the l icense was given out . I t ' s  not fair to postpone it . I t ' s  
j ust  l ike the other things that were postponed and put on our children . 
It ' s  not right . 

DONALD HOSSLER [ Tr-7 7 ] : My name ' s  Dona ld Hossler,  f rom Middletown . I got 
here kind of late . I had a Little League basketball game , so I didn ' t  
get dressed up . If I ask a question that may have been asked , p lease 
straighten me out . When I received the draft in the mail , I started 
reading through i t .  And then I read in the paper where the Commonwealth 
is  going to make a recommendation that other alternatives b e  looked at , 
and I sort of los t  intere s t . But anyhow , I ' ve got some o f  my notes here , 
and I j us t  have a couple ques tions for you , really . I note in the draft  
that you talk about 1 0  millirems per  hour as what you consider a normal 
do se rate for a normal operation . I think they ' re talking about the 305 
foot level -- or is  that for the ent ire reactor building? 
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[ Discussion ] 
And do you real ly believe that eventually TMI-2 , the containment building 
would eventually be gotten down to 1 0  millirem? 
[ Discussion ]  
Again , I understand that that ' s  your concern , defueling and decont amina­
tion , but you have to rememb er that as a res ident living in the area , 
that 1 0  mil l irem per hour looks pretty goo d .  After you ' ve comp leted the 
defueling and decontamination , you talk about the marginal value of the 
c leanup . I guess you ' re talking about robotics techno logy to t ry to get 
it down to 1 0  millirem eventually ? 
[ Discus sion ] 
On page 2 .  5 ,  you talk about the 282 foot level , which you call the 
basement . I t  looks l ike that is a very highly contaminated area,  and it  
looks l ike that ' s  going to be a very difficult area to really get at ; 
j ust making some comments as I look through it . Also on page 2 . 7 ,  you 
talk about the airborne radioactive material that becomes redeposited on 
clean surfaces . Are there certain areas that were b eing cleaned , and now 
you ' ve stopped cleaning them because of this ?  
[ Discuss ion ] 
What specif ic areas , what foot levels of the building are they go ing to 
decontaminate?  
[ Discussion] 
On page 2 . 9 ,  it looks l ike there ' s  about seven foot of core area there 
that ' s  unknown , something like that . What do you think is in there ? Do 
you have any idea? 
[Discus s ion ] 
On page 2 . 1 0 ,  you talk about the uncovering of the lead screws , that the 
handling of these could be very signif icant in terms of radiation dose or 
expo sure to the workers . Can you give me some idea of -- when you handle 
these , do you handle them one at a time or thre e at a time , and what ' s  
the pos s ible total dose at one j ob ?  
[Discus s ion ] 
On the top of page 2 . 1 1 ,  it looks like you talk about mechanically remov­
ing fuel particles f rom the reactor piping sys tem. It looks to me l ike 
you ' re probably go ing to leave the part icles in there for future tearing 
apart of the reactor p ip ing . Is that right , you can ' t  get to it?  
[ Discussion] 
On the top o f  page 2 . 1 4 ,  what 1 s really t roub ling to me , one of the 
things , is we read the glowing General Pub lic Utilities reports that talk 
about how well the c leanup is going ; yet I no te in that f irst paragraph 
that the auxiliary and fuel-handling building s t ill has maj or decon­
taminat ion effort s which are still required . You may not be aware of it , 
but I know when the ut ility talks o f  things , they usually refer to the 
reactor building . It looks l ike it is  going to require a maj or e f fort to 
get the halfway feed building decontaminated . And then I go over to 
page 2 . 1 5 ,  and I notice that in tasks and sequenc ing that the last  two 
items of the f ive with large periods -- you say , "reactor building and 
equipment c leanup , to proceed as resources allow , "  and then the next one , 
"cleanup o f  the auxiliary and fuel-handling building , presently underway , 
concurrent with that reactor building work . " What percentage o f  the 
radioactivity would you say is in the auxiliary fuel-handling building 
compared to what ' s  actually in the containment building? 
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[ Discussion ] 
If  its ' a small percent , why -- it must b e  maj or decontamination because 
of the cub icles --
[ Discussion ] 
They are hard to get to . 
[Dis cussion ] 
Would robo t ic t echnology be a good idea for those cubicles? 
[Discussion ] 
The fuel canis t ers and part iculate filters you talk about on 2 . 20 ,  are 
those readily availab le now , and how many do you estimate -- I didn ' t 
b ring my f inal PEI S with me -- but how many do you estimate will b e  
necessary? 
[ Discussion] 

Would they be the same thing they might use for Shippingport? 
[Discuss ion ] 
And particulate f ilters , would you transport those in the same fuel 
canisters , or do you have some way to t ransport those?  
[ Discussion] 
Now , I ' m wondering on page 2 . 2 3 ,  the third paragraph , how likely i t  
really is that the immers ion decontamination would b e  suggested by the 
licensee . I know you do say that it was no t evaluated due to limi ted 
knowledge of it s effectivene s s .  I wonder if you j ust didn ' t  through that 
in there j ust for the sake of throwing it in . Do you think it ' s  likely , 
that they would want to f ill it up with water and do some more proces s ing 
on that magnitude ? 
[Discuss ion ] 
On page 2 . 3 1 ,  I notice something that was already ment ioned.  It looks 
like the NRC may well be willing to let half the fuel b e  removed and the 
other half to remain b efore you put it into what ' s  considered a monitored 
interim storage . Would i t  b e  fair to say that ? 
[Discussion ] 
The third paragraph on page 2 . 3 1 ,  you talk about the fact that only about 
half the fuel would have to be removed before the chance of criticality 
would be inconceivable . Is that what that says?  
[Discuss ion ] 
Now , the next quest ion would b e ,  why didn ' t  the licensee propose the 
thing the Commonwealth is  going to propose , this other alt ernative ? Why 
didn ' t the l icensee -- they seem to be proposing everything through t he 
years .  Why did the Commonwealth o f  Pennsylvania have t o  --
[ D iscussion] 
Why wouldn ' t  GPU advance that?  
[Discuss ion ] 
This proposal that the Commonwealth is going to present , then , do you 
think this would decrease the need for immediate funding , or do you think 
the funding level would remain about the same? 
[ Discussion ] 
The commonwealth ' s  alternat ive would not b e  accepted several years f rom 
now , so that ac tually the estimates for funding which we ' re looking at 
now would probab ly be low. 
[Discuss ion ] 
Fina lly , I know you ' re all concerned about the cleanup , but I would j us t  
like to give you this s cenario . I know the push i s  on t o  restart TMI-1 . 
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I know we are not here to speak about that . But I think that one 
considerat ion that those of us living around here through this , you know , 
back in 1 9 7 9  and 1 980 -- I remember I went to the Forum . And you asked 
me , Dr . Snyder , you said , "Well ,  Don , do you want it c leaned up or don ' t  
you ? "  I said , "Sure , I want it cleaned up . "  And now we ' re get ting some 
different s tories here about things get ting lengthened out , certainly 
through no fault of ours . And one of the rea sons why -- when I s tarted 
reading through the draft after I heard about the Commonwealth ' s  thing , I 
thought that the possibil ity of getting it comp letely cleaned up was 
being secre tely cons idered or however you want to say it . The thing I 
want to j us t  remind everyone about is that if T}!I- 1  would ever restart , I 
personally can see a scenario coming about where GPU would say , "Gotta 
buy new s t ream generators . We can ' t  comp lete the c leanup unt il we ' ve 
bought new steam generators and had them installed , "  particularly if the 
tub e prob l em does not work out like some people think it wil l . And I ' d  
j us t  like t o  relay to you that I believe we would be a hos tage again if 
No . 1 were allowed to start , b ecause any kind of mechanical problems 
there , be they s team tubes , s team generators or whatever , I could see GPU 
saying -- and I think you know that your self -- saying to the NRC , "Well ,  
we ' ve got mechanical problems here with TMI- 1 ,  and we have to keep it in 
the rate base , because that ' s  going to allow any c leanup . "  And so , all 
of a sudden , we ' re hostage again . And I believe it ' s  very important that 
-- I know some of the ladies have used this idea b efore of the spilled 
milk . You know , when a ch ild has spilled a glass o f  milk , you have to 
get it c lean up . If  you don ' t ,  the milk might ruin the f loor , the tile , 
or somebody might slip in it . Also , you really haven ' t  taught the child 
how to handle things responsibly . I think peop le s ome t imes think of this 
issue as a nat ional nuclear issue . It really isn ' t ,  for me or for  a lo t 
of people in this auditorium . I think it ' s  here in TMI . I think the 
thing we really want to do is for the industry to prove that this can 
really be done . And we have to leave TMI-1  out of i t .  And I read the 
Harrisburg paper , I guess in early February , an editorial the Patrio t 
wrote on February 7 .  Tom Jerusky was saying about the Commonwealth ' s  
idea that if they were to do this proposal , that right about the t ime 
TMI-1 would be f ini shing its operation , that it woulci be time to take 
care o f  both the p lants . I ' m really surprised that the Commonwealth 
would come up with a comment l ike that . The point I ' m trying to make 
here is that I think we need to j us t  f orget about T}!I- 1 .  You ' re p robab ly 
sitting here wondering , why am I telling you this . I think the reason 
why is because you talk with the NRC staf f , you might talk with the 
Commiss ioners and maybe informa lly give them ideas on how the people 
feel . I personally feel that probab ly about 85 to 90  percen t of the 
anxiety about this whole cleanup and everything would be gone if GPU and 
its board of directors would j us t  decide to seek some other way to get 
TMI- 1 taken care of , working with the Publ ic Utility Commis s ion o r  some­
thing other than restarting it . I really believe tha t .  And I believe 
that we would be concerned about the cleanup ; but I think you need to 
relay that for me to the people at the NRC . I really believe that T}!I- 1  
i s  a tremendous s tumbl ing b lock and has always been .  And now that this 
cleanup is  being lengthened , it  appears -- and some cynics , I suppose , 
are wondering whether the fuel wil l  ever get out ;  they wonder whe ther it 
will ever be completely decontaminated -- it j us t  is unconsc ionab le , in 
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my mind , to re start No . 1 unt il the industry has really proven that TMI -2 
can be taken care of . So , I app reciate the answers to some of my que s ­
tions . And l ike I said , in going through , I was go ing to put some thing 
in writing . But when I read the Commonwealth ' s  possible proposal , i t  
sort o f  stunned me in a way . I was very surprised . But I wish you wou l d  
carry that mes sage back to the NRC . 
[ Discussion ]  

ELIZABETH CHABEY [Tr-94 ] : My name i s  Elizabeth Chabey . I have b e en 
approached many times by people who live nearby , and they would like t o  
know what would happen i f  the ul timate test o f  the crane fails . 
[ Discuss ion ] 
We ' d  also like to know if the pub lic will be notif ied when this ultima t e  
step is taken . 
[ Discussion ] 
Do you think that this possib ly could be scheduled for a weekend , s ince 
our emergency evacuat ion crew said that the only t ime that they could 
really func t ion is on a weekend? 
[ Discussion ] 

JANET LEE [ Tr-96 ] :  Will we be no tif ied in advance [ about the polar c rane 
test ] ? 
[ Discussion] 

PAUL SHOOP [ Tr-97 ] :  I ' m Paul Shoop , S-H-0-0-P , representative of the Int e r­
national Brotherhood o f  Electrical Workers . I know the Internat ional 
Brotherhood of Electrical Workers is concerned . \ve have members no t only 
in our utility b ranch -- which the local union is here in Middlet own -­
we also have members in our building t rades , which is  located in 
Harrisburg . The members are concerned . They have reviewed the 
supplemental PEl S . As you stated earlier , you don ' t  hear a lot f rom the 
workers . They are very well educated . They are very well trained . They 
know what they ' re doing . They ' re not very vocal when things like this 
meeting come about . However ,  they do raise concerns . I am here b e caus e 
they are concerned , and they requested that I be here . The IBEW has 
about 1 1 , 000 members permanently assigned to all the nat ion ' s  operat ing 
power reactors . We have tens of thousands of members in the build ing 
trades , from vendor specialty crews , and members of the utility and o ther 
sites that rotate through the plants for maj or maintenance or refue ling . 
The IBEW is very concerned about the exposure they get . The great e s t  
hazard to the IBEW member is not radiat ion . I t  is not a lot o f  the 
things that they have in there . The biggest threat to the IBEW memb er is 
electrocution . Every year , between 40 and 50 IBEW members are electro­
cuted on the j ob because o f  one reason - we work equipment ho t .  The 
pub lic demands uninterrupted e lectric service . We pay the penal i t y , 
because of what society wants . We know what risks are . This is the r isk 
that we pay , we f orfeit with out lives . So , we do understand r i sks . 
Society wants us to work equipment hot so they have e lectricity ; they 
have electricity . So ciety demands that as radiat ion workers that we wo rk 
in radiation fields ; we know that we have to receive radiat ion . C ompared 
with electrocution , all other threat s  pale . Another way of looking at 
the total man-rem -- and pardon me , I st ill use "man-rem" ins tead o f  
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"person-rem; " I ' ve never been converted -- if you look at the man-rem for 
1 98 2 , the las t  published f igure s from the NRC , it was slight ly over 
50 , 000 man-rem for all power reactors . The proj ected max for the nine 
year period is about 46 , 000 . So , we are talking about the same risk to 
radiat ion workers in power reactors for the nine year period as we have 
during 1 98 2 .  Another way to b reak that over -- you know, it ' s  not go ing 
to b e  even increments over the nine years -- but if you look at the 
highest record man-rem for any s tat ion for 1 9 8 2 , it  was almost 4 , 000 in 
Quad Cities . This , on an average over the nine years , it wil l  be about 
5 , 000 , so they ' re somewhat equal . It should no t be any greater risk a t  
one station than at the other s tat ion . You ' re going to have a large 
number of people involved . Again , j us t  in the supplemental PEl S , these 
are estimates based on the best you had available to you at the t ime . We 
will not b e  surprised , we would not be shocked if you have to rev ise the 
figures upward . We know these things happen . You get in there and get 
better data ;  it could go up or it could get lowe r .  If  robotics come in , 
if -- and we ' re no t counting on robotics coming in within the next nine 
years -- if it would happen , exposures to people would be a l o t  less . 
Robots can taken an awful lot of  exposure . I t ' s  not unlimited , because 
they ' re e lectronic , and certain thing s happen to electronic devices 
because o f  radiation .  Worker are concerned . You don ' t often hear us 
comment on it , but the IBEW memb ers in the building trades , the IBEW 
members in the ut ility branches in the area who are go ing to b e  doing the 
work there are very much concerned , and they have rev iewed it . We can 
work with the figures that they have . And incidentally , we ' re not 
sponges . All exposures at all power reac tors are ALARA. This i s  one 
thing -- you do hear from us when we ' re convinced that they are not ALARA 
exposures . So , the 5 2 , 000 man-rem we had for 1 9 8 2  were all ALARA . I am 
convinced that all the exposure for TMI-2 cleanup will all be ALARA . 

MARY OSBORN [ Tr-10 0 ] : My name is Mary Osborn . I have a comment to make 
regard ing Mr . Shoop . I had a friend who was an e lect rical worker at TMI . 
He quit before the accident , the year before . The reason why a lot o f  
union peop le d o  not come t o  these meet ings i s  fear o f  being b lackballed 
by the unions . When people work 10 , 12 hours a day , seven days a week a t  
a nuclear power plant , you become fat igued and then y o u  become 
electrocu ted . Another thing -- before the acc ident , the men who worked 
there didn ' t  wear their badges .  They had them in their boxes . So , a few 
things have happened and a few people have f inally wised up . But it ' s  
good that the man was here to speak . But the men are not here because 
they don ' t want to learn -- they ' re afraid to show their faces be cause o f  
all the harassment they get from the unions .  I have a lot more to say , 
but I ' ll say it elsewhere . 
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Comment s Re ce ived at the Apr i l  _ 1 2 ,  1 984 TMI Advisory Pane l Meet ing 

BRUCE MOLHOLT [ Tr- 1 1 2 ] : My name is Bruce Mo lholt . I ' m a Ph . D .  I te.ach 
genetics at Bryn Mawr College . I have done cancer research in the past , 
and I am presently doing re search on the molecular mechanisms of muta­
genesis , in DNA . I appreciate the opportunity to represent at leas t one 
segment of pub lic opinion in the Panel discussion tonight ; however , I 
don ' t  think this is a very effic ient forum f or expression of p ub l ic 
op inion , in that it seems to be more of a dialogue between the Pane l and 
the NRC . The refere , I wil l  try to limit my comment s .  I certainly wil l  
not reiterat e the written comments that I have already submitted t o  the 
NRC . I wil l  j ust try to comment in terms of perspect ive , at least my 
perspective on what I ' ve heard tonight . And one of the reasons I want t o  
l imit it , t o o ,  is that I ,  among my teaching ob liga t ions , have one early 
in the morning , and that means that , like many of you , I ' ll have a t ight 
s chedule . I heard and read the expeditious cleanup philosophy supported 
in terms of the NRC ' s  mandate , again and again -- and I believe I ' m 
quoting from a numb er of sources , because it ' s  reiterated -- as " t o  
ensure the long-term health and safety of the pub lic . "  Now ,  that 
particu lar rat ionale to support expeditious cleanup has a dej a vu for me , 
because I heard the same things being said four years ago , when var iou s 
alternat ive s to decontaminat ion of the containment building atmosphere 
were being considered , and , again , the rat ionale was for the hea l t h  
safety of t he pub lic , what would be the mo st rat ional app roach . I 
believe that the approach that was taken at the t ime , supported by the 
NRC s taff , and not  contes ted by comments to the environmental impac t 
thereof , wa s in released beneficial considerat ion of pub lic healt h  and 
safety , and the rat ionale was a strange one , and I believe has bear ing on 
what we are trying to consider tonight , and what you ' ve been considering 
for quite s ome t ime . The rat ionale was that perhap s these materials 
inside the c ontainment building atmosphere , whi ch were mainly , at that 
t ime , Kryp t on-85 gas about 43 , 000 curie s of Kryp ton-85 , that those 
materials migh t accidentally leak out and cause some typ e o f  harm ; 
therefore , expedit iously , they were int ent ionally re leased into that same 
atmosphere over a two-week period , without much regard f or metero log i c  
conditions , although the Environmental Impact Statement said that those 
conditions would certainly be monitored . I see us in the same pos i t io n  
now , but with a much more serious potential pub lic hazard ; and that i s , 
we are expeditiously recommending decontaminat ion of , not any l ong e r  
43 , 000 curie s ,  b u t  a half-million curies . Now , I ' m going to dire c t  
almost all o f  my comment s  t o  the core cleanup , per se , and hope that a t  
the end o f  my comments I might have t ime for a few questions that , 
partially may be answered by the NRC s taff and part ially by memb e rs o f  
the Panel . The half-million curies that are in the core include a l l  o f  
the fiss ion products o f  uranium , include many byproduct s  from neutron 
bombardment and other radiat ion of cladding and other reactor componen t s , 
include 150 , 000 curie s of p lutonium ,  and I b elieve there has b een a 
somewhat cavalier assumpt ion that defueling o f  that contaminated core i s  
going t o  proceed in some manner or fashion similar to what defuel ing 
conno tes ; that is , an ef ficient underwater removal of 1 7 7  fuel packe ts in 
easy-to-remove , bundled f orm . The cond ition o f  the core , of course , i s  
quite a b it different , much o f  i t  unknown . No probes , a s  far a s  I know , 
have b een taken lower than four feet above the bot tom -- that i s , the 
exac t condition of the four f eet of rubble on the very bot tom of the 
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r eactor ves sel is s t ill an unknown ent itity . As far as I know , all 
evidence indicates that there is not one fuel rod that has sustained the 
thermal shock at the time of the accident , and there is every reason to 
believe that 90 to 95 percent of the fuel is crumb led , fused and in one 
coherent mas s ,  that would be rather diff icult to remove from the reactor 
vessel . Now , I would like to address some of that difficulty in removal 
a little b it later . But my point is this . If the rat ionale for 
exped itious removal of that core is to protect the pub lic , is to  protec t  
the pub l ic health and safety , then b y  n o  means should we s tart t o  d o  that 
operat ion p rior to unders tand ing whether the head and plenum are warped 
that once we open them we will never be able to reseal them . Indeed , we 
find scenarios  more dif ficult than the worst case scenario that I see in 
the supplemental PEl S .  Se condly , if we find that the fused fuel in the 
bottom of the core is in such a state that it requires excis ion by e i ther 
robotic or manually operated separat ed device s , that will entail much 
more than the -- as I unders tood it tonight -- 500 person-rems in 1 984 
for b eginning that operation . If we find that dissection by sawing or 
acetylene t orches , or whatever devices wil l  be used to  separate that core 
underwater , in order to remove pieces of i t , is considerably more 
complicated than I see addressed in either the original or supp lemental 
Environmental Impact Statements , then I would sugges t that it  is not in 
the best interes t  of the pub lic health and saf ety to start removing those 
p ieces , but that , indeed , the pub l ic is in danger for exposure to that 
whole whooperie of radionuclides that exists  within that core material . 
In addition , as has been b rought up before , there i s  no safe reposit ory 
for that ma terial at present . So I -- if that ' s  the only reason to b e  
expeditious , I think it  is not in the b e s t  intere s t  of pub l ic hea l th and 
safety . Now ,  in order to help me to assess whether that is the reason 
for expedit ious approach to the core cleanup , I have a few ques t ions that 
I 1 d l ike to ask , if the Chair will tolerate these questions . I ' m 
addressing them to anyone who is knowledgeable about the nature o f  the 
core at present . 
[ Discussion] 
The f irst question is , is the danger is the core , at p resen t , in 
danger of a ssuming recriticality . 
[Dis cussion] 
So , as I unders tand it , then , the poss ible recritica lity of that core is 
not a reason , then , for expeditious cleanup . I s  this correc t ?  
[Discussion ]  
I also understand that one curie of Kryp ton-85 i s  being released f rom the 
TMI-2 facility per day , on an average basis . Is that correct ? 
[Discussion ] 
I s  that per entry , or is it  j ust --­

[Discussion] 
per day? 
[Discuss ion] 
Okay . My rough calculat ion shows that if one curie of Kryp ton-85 is 
being made -- and I believe that can only b e  made through the f i s s ion 
process -- that that is equivalent to abut . 2  percent critical ity . So my 

[Discussion ] 
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My physics te l ls -- and you ' re the physicist , Dr . Cochran , but my phy s ic s  
tells me tha t  if this were residual , that you would not have a cons tan t  
amount on a daily basis over such a protracted period of t ime . Plus the 
fact that Krypton-85 would be eight time -- I believe eight years -- o r  
i s  i t  8 . 3  - - I ' m sorry ; I don ' t  remember that . 
[Discussion] 
And I would assume that both from the standpoint o f  decay and f rom t he 
standpoint o f  pollut ion operations , b leed-and-feed type operations , as 
was used in vent ing , that the amount per day ought to decrease qui t e  
markedly , b u t  it seems to b e  s t eady . The real question i s  has the - - has 
the core , in its present state , any port ion which is not being prot e c t ed 
from neutron bombardment and , therefore is in a crit ical o r  sub-crit i ca l 
state --
[Discuss ion ] 
Now , I ' d  like to return , then , to the issue of public health and sa f e ty 
with respect to  decontamination of that core , and ask a few more ques­
t ions about how the various portions o f  the core are to be removed . I 
understand that the process will first require removal o f  part iculat e s  
from the primary coolant , feed a filtration apparatus , part of a fil t ra ­
t ion apparatus ,  and then the solub le rad ionuclides will b e  removed b y  t h e  
submerged demineralizer system .  My comment , then , addre ssed t o  the -­
what happens to  that particular filter , doub le-f ilter system ,  upon 
dissect ion of  the core , upon dissection o f , like 100 tons of fused 
material?  I f  appears to me -- and I mus t  admit that I ' m looking at this 
in a lay capac ity -- it appears to me that for every dissection opera t io n  
o f  that fused core , that you ' re going t o  release many more particulates 
and many more soluab le radionuclides into the primary coolant , and t h a t  
this operat ion may take longer than visualized in ei ther the PEIS o r  its 
supplement ,  and that this will result in  much higher worker expo sure 
levels than f ound in the supplemental PEIS . 
[ Discuss ion] 
Each t ime that there is a d issection operat ion you ' re going to have this 
cloud of part iculates re-entering the primary coolant . 
[ Discuss ion ] 
Are you taking up the primary coolan t ?  No . He ' s  taking up the par­
t iculates that are released that have crumb le sides . You think that the 
vacuum operat ion will be able to  remove all those part iculate s ?  
[Discussion ] 
I feel that we ' re working in a arena of uncertainty , b ecause this type o f  
cleanup operat ion has never b een . 
[ Discussion ] 
Well , I think I can save the Panel some t ime by j ust merely making a 
conclusory statement ; and that is that I keep hearing answer s  o f  
certainty , when it ' s  a t  leas t admitted throughout the document I have i n  
front o f  me , the Supplement PEIS , that there are huge uncertaintie s , and 
I don ' t  see those uncertainties taken into account in get t ing a ran g e  o f  
dos e  estimates . The condition o f  the core i s  now know in much more 
detail , although , certainly , not by any means well enough , compare d  t o  
what we know a t  the t ime o f  the final PEIS , which was previous ly is sued . 
That caused the approximately six-fold increase in worker exposure ir.t the 
supplemental PEI S .  My caveat is that I don ' t think we s t ill know er.tough 
to dilemma what worker exposures will b e .  And I endorse the Par.te l '  s 
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discuss ion heretofore of what those final person-rem exposures will b e , 
whatever the range will be -- and I 'm suggesting , at the moment , it ' s  
conservative . I endorse the Panel ' s  discussion and the recommendations 
that those person rems be translated with a wider range of uncertainty 
into human genotoxy editions , either carcinogenic or mutagenic .  I have a 
lot of other fine point questions , but I will not b elabor those . I gues s  
I s t il l  have time t o  put down some o f  those into another f inal s tatement 
by Apr il 2 0 . Thank you . 
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