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UNITID STATU 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D. c. .:zosas 

.. FEB 2 9 19Bq 

MEMORANDUM FOR: Chairman Ahearne 
Commissioner Gilinsky 
Commtssioner.Kennedy 
Commissioner Hendrie 
Commissioner Bradford 

FROM: 

SUBJECT: 

William J. Dircks 
Acting Executive Director for Operations 

REPORT OF SPECIAL TASK FORCE ON THREE MILE ISLAND 
CLEANUP ' 

Attached is the report of the special task force that I formed on February 
19 to evaluate cleanup activities at Three ~iile Island. 

1 strongly endorse the main thrust of the report -- a call for prompt 
action to restore forward motion to the cleanup process. Consistent 
with the findings and recommendations tn the report. I intend to direct 
the staff immediately to: 

establish interim criteria and the proper level of 
authority for staff decisions to permit releases 
associated wfth plant maintenance or data-gat~ering 
actfvittes; 

assign high priority and necessary resources to 
ensure the Programmatic Environmental Impact 
Statement is soundly based and completed on a 
schedule accelerated to the extent practical; 

increase permanent staffing of NRC's Middletown . 
office and Onsite Support Group. including a full 
time spokesman. and transfer a~signments to 
prepare environmental assessments to Bethesda; 
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finish the necessary assessments on the proposal 
to vent Krypton-85 from ·the containment building 
so the Commission has all information needed 
for a prompt decision; and 

complete any technical studies needed to confirm· 
or supplement the preliminary risk ·assessments 
and health and safety judgments in the task force 
report. 

I also intend to direct the staff to prepare ~ plan and schedule of 
staff and Commission activities for proceeding with the Three Mile 
Island cleanup and for implementing each of the task force recommendations. 

~~)._~v 
Williim(J. Dircks 

Attactrnent: · 
Evaluation of the Cleanup 

Activities at Three Mile Island 

cc: w/attachment 
OPE 
OGC 
SECY 
Office Directors 

Acting Executive Director for Operations 
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UNITID STATII 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D. C. 20111 

Februar,y 28, l98C 

MEMORANDUM FOR: William J. Dircks 
Acting Executive Director for Operations 

FROM: Nonman M. Haller, Chairman 
Special Task Force on Three Mile Island Cleanup 

SUBJECT: R£PORT OF SPECIAL TASK FORCE ON THR£E MILE ISLA'iD CLEAHUP 

Nine days ago you formed our task force and asked that we perfonn a quick evalua­
tion of cleanup operations at the damaged Three Mile Island reactor. Our evalua­
tion report is attached. We reconmend that you endorse our report and forward 
it to the Commission. 

The main thrust of our' findings and recommendations is that prompt action is 
needed by NRC to restore forward motion to the Three Mile Island cleanup process. 
During our meetings with NRC staff, licensee management, and Pennsylvania State 
officials, we 9bserved frustration with the pace of the cleanup, the lack of 
criteria, the tedious decision process, and the erosion of what once was & high 
priority program. We have not observed strong initiatives to change these con­
ditions. However, ?ennsylvania's Lt. Governor has recently issued a report 
calling for the cleanup to proceed expeditiously within careful safety guide­
lines. 

Analyses provided to us did not identify any serious physical threat to health 
and safety of the offsite population that might be occasioned by the current 
pace of cleanup -- a process that may not end until the mid-1980s. However, 
we recommend further study regarding one aspect of risk posed by the damaged 
reactor. It was clear that the potential for unplanned releases which mfght 
alarm the public, increase worker risk, and complicate the cleanup will grow 
as time passes . Also, until the cleanup is finished rfsk to onsite workers 
wfll be higher than normal. 

We believe the Commission should announce quickly a commitment to proceed as 
expeditiously as possible with the cleanup. Under t'he general urmrella repre­
sented by this commitment, we would expect to see increased priority given to 
cleanup-related activities and some re~llocatfon of resources into these 
activities. We also urge that the staff quickly complete the necessar,y 
analyses and that the Commission then make a prompt decision on the licensee's 
proposal to vent Kr.ypton 85 from the reactor containment building. 

soostoot~S 



Wfll11111 J. Of rcks - 2 - February 28, 1980 . 
With respect to the November 1979 Commission Policy Statement and Notice of 
Intent to Prepare a Programmatic Environmental Impact Statement -- a policy 
some think is the root cause of the delay -- there appears to be sufficient 
flexibility within the policy to do what is needed while still observing the 
legal requirements of the National Environmental Policy Act. We are recom­
mending that this flexibility be exercised promptly by establishing interim 
criteria to permit necessary data gathering and maintenance operations. We 
also believe there is merit to reexamining the schedule for completing the 
Impact Statement to see if it can be shortened. 

At all stages of our review we were impressed by the strong impact public 
opinion is having on the cleanup operation. Some of our recommendations are 
aimed at improving dialogue with the public so there is a better understand­
ing of the cleanup and the need for timely action. Finally, we were concerned 
about the possibility the licensee could go bankrupt before the cleanup 1s 
finished, an event that may require government intervention to ensure the job 
is completed. Accordingly, we recommend that NRC and other government agencies 
begin to plan for this contin~lncy. · 

Attachment: 

. Evaluation Report 

'7L'~ .... :-n?.C7t .. ~ 
~n H. Haller, Chairman · 

Special Task Force on Three Mile 
Island Cleanup 
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I . INTRODUCTION 

A. Background 

The accident at the Three Mile Island~ Unit 2, nuclear reactor occurred 
on Hare~ 28, 1979. Since that time the re~ctor and its damaged nuclear 
fuel have been maintained in a stabl~ condition -- currently the pri­
mary system is at about 280 psi pressure and about 150°F average 
temperature. (See Appendix 1) 

Manned entr,y into the highly radioactiv~ containment building housing 
the reactor has ' not occurred since the accident. The building contains 
roughly 500,000 curies of activity in ap~roximately 600,000 gallons of 
water more than 7 feet deep on the floor . How 1111ch more radioactive 
material may be clinging to the walls or equipment or submerged under 
water inside the building will be uncertain until personnel can enter 
and make measurements. A relatively small amount of the total activity 
within the containment is in Krypton 85 gas (44,000 curies) which is 
dispersed throughout about 2 million cubic feet of atmosphere in the 
building. {See Appendix 2) 

• On November 21, 1979, the Nuclear Regulatory Commission published a 
statement of policy and notice of intent to prepare a Programati c 
Environmental Impact Statement (PEIS) on the decontamination and dis­
posal of radioactive wastes resulting from the accident. This state­
ment established the overall policy framework within which cleanup 
operations are to be planned. 

Current objectives of the cleanup -process at the reactor are to ensure 
the reactor is maintained in a safe state, to decontaminate the plant 
and dispose of the radioactive waste, and to achieve safe remeval and 
disposal of the damaged fuel. However, at the current pace it is 
unlikely that (a) any significant decontamination within the contain­
ment will occur by the second anni~ersary of the accident, and. (b) the 
damaged fuel will be removed before the mid-1980s. 

The containment building and surrounding structures hcve been success­
ful since the accident in preventing significant releases of radio­
activity. Estimates are that about 65-80 curies of radioatfve gas 
escape into the environment each month due to maintaining the reactor 
in its current cooling mode and due to sampling -- less than lOS of 
the normal radioactive gas releases from a similar operating nuclear 
unit. 

As tong as the damaged fuel can continue to be immersed in water and 
kept subcritfcal, and as long as the containment building does not 
leak significantly, public hea~th and safety can be maintained. How­
ever, the longer the damaged fuel and radioactive waste remain in the 
present state, greater is the possibility that some unplanned event 
could trigger a release that would increase risk to workers, campt i ­
cat~ the cleanup process, and be of concern to the public. Also, 
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worker risk in the contaminated environment st~s higher than 
normal until the radioactive waste is cleaned up. 

Following two small and unplanned releases from the reactor during 
the week of Februa~ 11, Victor Stello, Director of NRC's Office of 
Inspection and Enforcement, was sent to the site by Ac~ing Chairman 
GtlinskY. Mr. Stello was to evaluate not only the releases but also 
the progress of cleanup. Upon Mr. Stella's return, he told the Com­
mission it would be desirable to assign a team to assess quickly the 
pace of the cleanup operation, particularly institutional delays that 
may be causing cleanup to proceed more slowly than it should. 
Mr. Stello was also concerned about the envelope of release criteria 
under which thfs particular reactor was being forced to operate -- an 
envelope that fs perhaps more restrictive than normally operating 
plants. 

At about the same time Mr. Stello reported to the Commission, Mayor Reid 
of Middletown, a state legislator, and an anti-nuclear group sent 
President carter a telegram asking that the Health, Education and 
Welfare Department monitor radiation at Three Mile Island. Mayor Reid 

• was quoted as sayfng "We want someone in there to tell us the truth ••• 
someone we can put faith in~" · 

On Februa~ 26, 1980, Lt. Governor Scranton of Pennsylvania published 
the report of a special Commrtssion to Governor Thornburgh on Three Mile 
Island. Among other things, the Lt. Governor urged that cleanup proceed 
as expeditiously as possible, within careful safety guidelines, to avoid 
the significant public health risk that further deterioration inside the 
facility could cause. 

B. Purpose 

On February 19, Mr. Dircks, NRC's Acting Executive Director for Operations, 
met with a specially appointed task force he had chartered "to evaluate the 
cleanup operation at Three Mfle Island, how they are being accomplished, 
and the rate at which they are being accomplished to insure that the ~ublic 
health and safety is being protected." 

The task force also was to assess plans for future activities, critically 
examine potential problems which could adversely impact public health and 
stfety and make recommendations for avoiding or minimizing such problems, 
and identify legal requirements and appropriate actions to respond to them. 
8oth lfcensee and NRC activities were to be covered. 

The complete scope of the review is enclosed (Enclosure 1). 
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C. Approach 

The task force approached its job through meetings with key licensee 
and NRC personnel directly associated with the cleanup. To the extent 
time permitted, special technical analyses were also conducted. Mem­
bers of the task force also met with officials of the Pennsylvania 
State government and the CEQ staff, and the task force chairman met 
briefly with the Mayor of Middletown. 

A list of key meetings is in Appendix 5. Other separate follow-up 
conversations by individual members of subgroups of the task force 
also took place with knowledgeable persons. Reference documents 
used by the task force are listed in Appendix 6. 



II. SUMMARY OF FINDINGS 

A. The maintenance of TMI-2 in a stable condition cannot be accomplished 
with zero radiation releases. At present, between 65 and 80 curies -­
primarily Krypton 85 -- per month are being released in maintaining 
and conffnnfng stability of the plant. (See Sections IV-C and J) · 

B. The November 21, 1979 Policy Statement of the ~ission fs being 
interpreted by the NRC staff as a "zero release" requirement insofar 
as it affects cleanup. Sfnce cleanup cannot be done with zero releases, 
there is a trend toward sending all proposals for cleanup-related 
releases of radioactive materials, however trivial, forward for prfor 
approval by the Commissioners. (See Sections IV-C and F) 

C. Both t~RC and the lfcensee have allowed what was once a relathe.ly high 
priority on developing and implementing ~-2 cleanup plans to erode. 
(See Section IV-G) 

D. The full extent of approval authority of the NRC TMt Support Staff is 
unclear. lSee Section IV-CJ 

E. The staff' s interpretation of current Commission orohibitions hamoers 
the licensee's ability to obtain timely information and data to plan 
for later cleanup steps and handle unforeseen contingencies. (See 
Sections IV-C, I, J, K and H) 

F. The Commission's Policy Statement provides sufficient flexibility so 
that prompt actions which are shown to be in the best interest of the 
public health and safety may be undertaken by the Commission prior to 
completion of the PEIS. There is a need for prompt actions that are 
not specifically mentioned in the Policy Statement {e.g. opening the 
airlock door or entry into containment). If such prompt actions 
become numerous and must go to the Commission for approval, delays 
will be introduced. (See Sections IV-A, 8, and E) 

G. Neither the NRC staff nor the licensee has proposed a set of cri t eria 
that would provide an intertm envelope for the conduet·of day-to-day 
activities (e.g. maintenance and data gathering) oendinq completion 
of the PEIS. (See Sections IV-C, G and H) 

H. A preliminary assessment made for the task force by NRC's Probabilistic 
Analysts Staff has not identified any substantial threat to health and 
safety of the offsite public. However, the recritfcality aspects of 
this assessment need to be confirmed. The major. problems associated 
with the plant in its present state are (a) the possibilities of 
equipment failure or human error leading to increased difficulty in 
the cleanup, exposures, and some offsfte releases, and (b) the concern 
which such occurrences would evoke in members of the public. (Set 
Sections IV-J and K) 
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I. Occupational exposure is a significant concern. Existing high levels 
of radioactivity have hampered and continue to hamper maintenance of 
systems and locating and repairing leakage paths. Delays in cleaning 
up TMI-2 will increase occupational exposures. Delays also increase 
the probability of non-radiological hazards to workers (e.g. due to 
having to work with awkward protective clothing). (See Sections IV-J 
and K) 

J. The licensee has correctly identified the major steps that will have 
to be completed during the cleanup. Planning for these steps is based 
on current perceptions of release levels that wfll eventually be allowed 
for each step. (See Section IY-8) 

K. Neither the precise decontamination sequ~nce nor the precise radiologi­
cal impact of the individual steps of the THI·2 cleanup process can be 
predicted with certainty at this t~me. (See Sec~ion IV-B) 

L. The completion of the PEIS has become an important milestone in the 
·cleanup of TMI-2. However, the Commission's . intended use of the PEIS 
after completion is not clear to the NRC staff. There would be benefit 
in defining more clearly the document's end use now because such defi­
nition could influence the content of the PEIS. (See Section IV-N) 

M. Insufficient resources have been allocated to assure the compl~~~~n of 
the draft PEIS and final PEIS on or before the scheduled dates and ~ith 
high quality. (See Sections IV-I and N) 

N. Neither NRC nor the licensee has given sufficient consideration to con­
cerns related to the waste form for ultimate disposal of THI-2 waste 
off site. (See Sections IV-0 and 0) 

0. There exist strong feelings of fear and anxiety among citizens about the 
activities at TMI-2. Many local citizens and officials do not hav~ con­
fidence in what they are told either by the licensee or NRC. Except 
for a few organized citizen groups and some local officials, citizens 
near the plant have little knowledge about the need to clean uo THI-2, 
the nature of the cleanuo operations, and the impact these operations 
will have on their health and safety. (See Sections IV-J and L) 

P. Local and state officials are not satisfied with the effectiveness or 
accuracy of the channels bv which thev are informed of planned and 
unusual events at THI-2. (See Section IV-P) 

Q. Insufficient permanent qualified staff exists at the Middletown NRC 
office and on site to perform adequately present THI-2 duties. (See 
Sections IV-G and I) 

. . 
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R. The current NRC decision-making process hampers effective use of the 
limited financial resources of the licensee. _(See Sections IV-I and H) 

s. There is some risk that the licensee may go bankrupt and may not be 
able to complete the cleanup. There are ·no known plans to cover this 
contingency. Delays contribute to this possibility. {See Sections IV-G 
and H) 

T. The report of the Governor's Commission on Three Hile Island (Pennsylvania) 
has called for expeditious cleanup of TMI-2 and for a prompt NRC decision 
on controlled venting of the containment building. (See Section IV-P) 

u. The CEQ staff believes that interim actions for data gathering and equip­
ment maintenance prior to completion of the PEIS are consistent with the 
COmmission's responsibilities under NEPA. However, controlled venting 
of the containment building prior to completion of the PEIS would prob­
ably be viewed by CEQ as undesirable segmentation of the total cleanup 
process. (See Section IV-0) 



Ill. RECOMMENDATIONS 

A. Commission announce a commitment to proceed with the cleanup of THI-2 
1n as expeditious a manner as poisible. Schedules for staff and licen­
see actions should be established and closely monitored by EDO. (Based 
on Findings C and T) 

B. Staff immediately propose for Commission approval rational, conservative 
interim criteria to permit releases associated with plant maintenance 
and data-gathering for future cleanup requirements while awaiting com­
pletion of PElS. An environmental assessment would be prepared for 
establishment of these criteria, and CEQ would be consulted. The need 
to provide opportunity for public comment should be considered. (Based 
on Findings, A, B, E, F, G, K, R and U) 

C. Staff require licensee to submit promptly revised plans and schedules 
reflecting interim criteria plus current status. The revisions should. 
focus on actions needed prior to estimated completion of the PElS (i.e. 
for maintenance or data-gathering). (Based on Findings J and K) 

o, Commission decide that, pending completioft of PElS, environmental assess­
ments need only be prepared for proposed cleanup operations that fall 
outside interim criteria. EDO establish schedules for completing 
assessments and reaching decisions. (Based on Findings F and G) 

E. Staff promptly complete the environmental assessment of the licensee's 
November 13, 1979 proposal to vent the THI-2 containment. Upon com­
pletion of the assessment, the Commission make a prompt decision on 
thfs matter. (Based on Ffndfngs C and T) 

F. Comnrlssion establish and EDO enforce priority system that places cleanup 
and PElS preparation higher than issuing new operating licenses. (Based 
on Finding C) 

G: EDO require that (a) NRC Onsite Support Staff be permanent (i.e. assign­
ments of 1-2 years); (b)~ full-time spokesman be selected and assigned 
to the site staff to communicate with the public; (c) environmental 
assessment preparations be accomplished in Headquarters; and (d) the 
onsite staff be increased as required (estimated 5 to 7 additional 
positions) to handle their assigned responsibilities. (Based on 
Finding Q) 

H. Commission provide sufficient funding and management attention to ensure 
timely comoletion of the draft and final PElS. In addition, EDO should 
reexamine current schedules for the PElS to determine if completion can 
be accelerated. (Based on Finding M) 
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I. EDO ensure cleanup has adequate review for long-term waste impact by 
having full staff coordination on all waste disposal actions. (Based 
on Finding N) 

J. Commission, fn conjunction with other government agencies, prepare 
contingency plan for cleanup in case of financial failure of licensee. 
(Based on Finding S} · . 

K. Staff take positive actions to ensure local citizens are (a) informed 
of the need for timely cleanup of TMI and the steps to be taken to 
clean up the plant, including evaluation of alternatives; {b) alerted 
when particular planned releases are to be made, with advice on pre-· 
cautions the public should take, if any; and {c) provided data promptly 
about radiation levels fn their communities during the course of any 
release. (Based on Finding 0) 

L. Staff ensure effective channels are established for accurately notif.y­
ing local and state officials about both planned and unusual events 
during the cleanup process. (Based on Finding P) · 

H~ Staff provide an on-going avenue for public input in development of 
the PEIS. Consider foMmation of citizen's advisory committee. (Based 
on Finding 0) 

N. Staff recommend soon for Commission approval how and by whom major 
cleanup decisions will be made after PEIS is complete, and the expected 
role of the PEIS in making these decisions. EDO ensure PElS fulfills 
intended purpose. {Based on Finding L) 

0. Staff continue to assess the risks to the public and to workers from 
THt-2 which might arise from causes such as deterioration of equipment 
or human error during the future course of cleanup operations. In 
additi on, Staff reevaluate the potential for recriticality and ensure 
that adequate procedures and equipment are availa~le to orevent its 
occurrence. (Based on Findings H and I) 
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IV. KEY QUESTIONS & ANSWERS 

A. What is the overall poli~ fra.evork for cleanup, and how are broad 
dec1s1ons tO be •adi wit n that f~a.ework? 

The NRC C~issioners have set the polict framework for cleanup of TMI-2 fn a 
series of policy statements and.orders published in the Federal Register and 
in lette~s to Congress. 

On Novelber 21, 1979, the Coaafssion issued a "Stat .. ent of Policy and Notice 
of Intent to Prepare a Prograa~atic Environ~ental Impact State~ent (PElS)" on 
the decontaaination and dispos1l of radioactive waste resulting froa the TMI-2 
accident. The Co.aission expressed the jud~nt that this overall process 
would assist the co .. ission in carr,ying out its regulator,y responsibilities 
under the Ata.ic Energy Act and further was consistent with the purposes of 
the National Environ.ental Policy Act (NEPA). The PEIS will provide the basic 
planning tool for analyzi~g environ.ental i~sues a~d alternatives before 
making co .. itments to specific actions for the decontaaination and disposal of 
radioactive wastes. This PElS wfll serve as a planning tool by providing an 
overall description of the planned activities and a schedule for their comple­
tion, a discussion of the alternatives considered and the rationale .for the 
choices .. de. However, because current infonaation related to cleanup is 
inco~p)ete, the PEIS can be expected to have gaps which will be filled by 
supplemental analyses as more fnfor.ation beco .. s available. 

The scope of the PEIS is being detenained with the benefit of public scoping 
.. etings which have already been held ~t Harrisburg, Middletown, and Baltimore. 
Public .. etings will be held to solicit ca..ents on the appropriateness of 

.applying effluent limits established for nor.al operations to THI clean-up 
· activities. 

Under the terms of the November 21, 1979 policy state .. nt, the Co .. issfon 
stated that development of the programmatic statement would not preclude 
prompt Co..ission action when needed. If the need to take such pra.pt action 
arises, the Co-.ission stated that it would consider the advice of the Council 
on Environmental Quality (CEQ) as to the C~ission's NEPA responsibilities 
and, moreovef, as stated in its "-Y 25, 1979 statement, will not take such 
action until the activity has undergone an environmental review with oppor­
tunity for public ca.ment. The Coa.ission further recognized that there~ 
be emergency situations, not now foreseen, which could require rapid action. 
In these situations, the Com~ission indicated its intention to consult with 
CEQ to the extent practicable. 

Another key ingredient of NRC policy is the NRC Order to Met. Ed., dated 
Februar,y 11, 1980. This order i•poses several require .. nts upon the Licensee, 
effective i..ediately and set forth in a set of proposed technical specifica­
tions attached thereto, which reflect the actual ,ost-accfdent condition of 
the facility. The Order explicitly prohibits venting or purging or other 
treatment of tht reactor building atmosphere, tht discharge of water decon­
taminated by the Epicor-II system, and the treatatnt and disposal of high-level 
radioactively c~~ta.inated water in the reactor building, until each of these 
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activities has been approved .by the NRC, consistent with the Co..fssfon's 
Novelber 21, 1979 policy statement. It is explained in the combined Safety 
Evaluation and Environ.ental Assessment attached to the February 11 Order 
that these activities could have been all~d under the sa~e effluent li•fta· 
tions as would apply in the case of a normally operating facility had the 
Ca..ission not dettnaintd the public interest warranted prohibiting these 
undertakings ptnding co8pletion of an environmental review. The order provides 
that the existing Appendix 8 Technical Specifications, imposed for the protee· 
tion of the environment, including the established li•itatfons on effluent 
releases and discharges contained therein, are unchanged and would remain in 
effect except as providtd in the Order. 

As a· related matter, in a letter dated Februar,y 4, 1980 to Senator Hart from 
Chainaan Ahearne, the Commission stated that the regulator,y·criteria and 
guidelines to be used for the recover,y program at TMI-2 are those embodied in 
existing Com.issfon regulations. He also indicated that the Com.issfon had 
expressed an intent to solicit public comment,•within the context of the draft 
progr&mDatic ~tatement, on whether these li•its, which were .developed for 
.effluents resulting froe nor.al operations, are appropriate for the TMI-2 
cleanup activities in light of the differences in the volUII and duration of 
the release of such effluents. Moreover, fn a December 31, 1979 letter from 
Chairman Ahearne to Congressman Ertel, the Commission decided that conctrned· 
citizens should be given the opportunity to present their views orally at a 
public meeting prior to any approval of proposals to·dispose of radioactive 
gases in the TMI-2 containment. 

Commission approval is presently required for most, if not all, stages of the 
cleanup operation. Such approvals are required in advance of licensee actions 
to treat the containment building atmosphere, discharge of water decontaminated 

· by the EPICOR·II system, and treatment of ra~ioactfve water in the containment 
building under the terms of the Com~ission's May 25, 1979 Policy Statement. 
In addition, solidification of EPICOR-II system resins is required before 
off-site shipment, under the Commission ' s October 16, 1979 Memorandum and 
Order regarding EPICOR·II operation. 
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lan for clean-u and how are the se uential ste s 

The licenstt's plan for deconta.ination and dtfueling at TMI-2 is contained fn 
a report by Metropolitan Edison Company dated December 12, 1979, entitled -
"Su.ary Technical Plan for TMI-2 Oeconta.ination and Oefue11ng. " Although 
the NRC Staff has not reviewed the varfous decontaafnation processes fn 
detail, nor has the PEIS been completed, it is the general view of the TMI 
Support Staff and the technical ..-bers of the Task Foret that Het Ed has 
correctly identified the aajor steps that will need to be coapleted. These 
•ajor steps are listed below. 

Oecontamfnatfon of Auxiliary and Fuel Handling Buildings. This activity 
includes reaoval of the approxi.ately 400,000 gallons of contaainated 
water, deconta.ination of the interior building surfaces, the exterior 
surfaces of equipaent installed in the building, and the interior of 
ventilation and pipfng s'ystetDs installed in the buflding. (Already 
substantially ca.pleted.) 

Deconta.fnation of Contain.ent. This activity includes r..oving the 
radioactive gaseous atmosphere (prf.arfly Kr 85) free the contafn.ent 

·building, re.aval of the approxi.ately 600,000 gallons of contaainated 
water fn the containaent building SUIP, and decontaaination of the 
interior building surfaces and exterior surfaces of equf~nt. 

Reactor Examination and Oefutlfng. This activity includes inspection of 
the reactor core and upper internals prfor to reactor pressure vtssel 
head .reaoval, r..oval of the reactor pressure vessel head and upper 
internals, and re.oval and encapsulation of the fuel . 

Decontamination of the Reactor Coolant Syst... This activity Involves 
re.aval of radioactivity deposited on the pri .. ry syst .. internal 
surfaces. 

Radioactive Waste Processing. This activity involves the EPICOR-II 
syste• for decontaaination of the approxiaately 400,000 gallons of lfqufd 
in the Auxiliary and Fuel Handling Buildings (currently in progress), a 
Sublerged De•fneralized Syste• for deconta.ination of the approxi .. tely 
600,000 gallons of lfquid in the contain.ent bufldfng SUIP and the approxi­
.ately 90,000 gallons of liquid fn the reactor coolant syst .. , and an 
Evaporator/Solidificati on Syst .. for decontaaination of as yet unknown 
amount of l iquids that will be used during the overall deconta.inatfon 
process. 

Solid Radioactive Waste Hanage .. nt. This activity involves the accuaula· 
tion, processing, and packaging of the solid radioactive waste in preparation 
to transportation off site. 

The Mtt Ed objectives of the process are to: 
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Maintain the reactor in a safe state. 
Decontlafnate the plant. 
Process and f..obilize dispersed fission products. 
R..ove and dispose of the reactor core. 

This represents a logical sequence for acca.plishing the aajor essential steps 
of the deconta.inatfon process and follows the generally acceptable process .of 
first cleaning areas of lesser conta.ination and working toward cleaning areas 
of hfgher and higher conta.fnation. The sequence also results in first 
i..abilizing cont .. ination that could inadvertently be released. 

lt is 1~ortant to recognize t hat neither the precise deconta.ination sequence 
nor the precise radiological impact of any of the individual steps of the 
process can be predicted with certainty at this time. Generally, each •ajor 
step of the deconta.fnatfon process will require the previous step to be 
completed before specific detailed plans for the next step can be aade. This 
is because each aajor decontamination operation requires data that usually . 
cannot be obtained until the previous steps of the process are essentially 
completed and personnel access is possible. For instance, the specific 
deconta.inatfon process for cleaning the interior surfaces of the pri•ary 
system cannot be established until samples of these surfaces are available for 
analysis and develop .. nt of the optf•um process. This will require completion 
of alf previous steps in the clean-up process. · 
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C. What are the current criteria for conducting cleanup activities? 

The current criteria are contained in the Commission's Order of Februar.y 11, 
1980. This Order establishes new Technical Specifications governing operation 
of the facility in what is called a •Recovery Mode." The specifications for 
release of radioactive .. terial froe the site and for occupational exposures 
are consistent with (and no .are stringent than) existing Commission regulations, 
guidelines and criteria applicable to a normal operating facility. However. 
the Order "prohibits venting or purging or other treatlent of the reactor 
building at.osphere, the discharge of water deconta.inated by the EPICOR-11 
systt.. and the treatment and .disposal of high-level radioactively conta.inated 
water in the reactor building, until each of these activities has been approved 
by the NRC." These prohibitions effectively preclude the planned release of 
any radioactive ltquid or gaseous aaterial fro• TMI-2 without prior Ca..ission 
approval. Low-level solid waste (rags, clothing, etc.) generated during 
cleanup operations in the auxiliary building are peraitted to be transported 
off site. 

Notwithstanding the February 11, 1980 Order, there continues to be a lack of 
well-defined criteria to govern the day-to-day activities that involve handling, 
and planned or unplanned releases, of the .. terials covered by the prohibitions. 
Such criteria, which could be based on existing Technical Specification li•its 
with an upper bound on allowable total quantities to be released, are essential 
to the continued conduct of the cleanup operation. The task force found no 
evidence that the Staff or the licensee was preparing such interi• criteria 
for Com.fssion consideration. Without th .. , the cleanup operation is being 
unnecessarily prolonged, and •inor unplanned releases that would be inconse­
quential in a normal operating plant are elevated to an unwarranted significance. 
An example of the former is the perceived need to obtain Commission approval 

. to open the outer personnel air lock door which would release about 0. 05 curies 
of Kr,ypton-85 (see Appendix 4). An example of the latter is the occurrence on 
February 11 in which the incidental off-gassing of about 0.3 curies of 
Krypton-85 from sOMe leaked pri•ary syste• water caused considerable public 
concern. To put these releases in perspective, TMI-2 has been releasing 
between 65 and 80 curies of Kr-85 per month in recent •onths; a nor.al 
operating facility of this type ·~ release over a thousand curies of 
radioactive gasses per month. In 1978, TMI-1 released an average of 1300 
curies of radioactive gasses per •onth. : 
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D. Do these criteria differ from criteria for operating nuclear plants, and 
if so, how? 

The technical criteria, in terms of allowable concentrations of radioactive 
material discharges, are the same as for operating nuclear plants. However, 
the prohi~itions mentioned above are much more restrictive than for 
operating facilities. There is no established envelope within which the 
licensee, the on-site NRC staff, or the Headquarters NRC staff can operate for 
day-to-day activities. Approval authorities are not specified. Host actions 
are handled on an ad hoc basis. When in doubt, the inclination is to refer 
decisions to higher levels, even to the Commission. 

For the longer term, the criteria that will govern the ultimate disposal of 
the radioactive materials generated by the accident are not yet developed and 
may well be different than what has been previous operating practice. The 
licensee does not know if the eventual criteria for liquid and gaseous releases 
are going to be the same as, or more restrictive than, existing regulatory 
criteria for normal plants. In addition, there is uncertainty as to the 
cri~eria for and destination of ultimate disposal of solid wastes. 

The s~lid wastes resulting from THI-2 cleanup operations must eventually be 
shipped from THI-2 as the THI site would not meet the site criteria for 
permanent disposal of radioactive waste. The assumption behind the licensee's 
current planning is that all such solid wastes, except for the reactor core, 
could be disposed of by shipment to an existing commercial shallow land burial 
sfte for low level radioactive waste. To date, the solid wastes have been 
shipped to t~e commercial low level burial site located at Hanford, Washington. 
However, the continued availability of the Hanford site to low level radio-

. active wastes from outside the State of Washington is tenuous. 

Furthermore. the characteristics of the solid wastes resulting from subsequent 
cleanup operations may dictate disposal as high level waste.· For example, the 
waste resulting from cleanup of the contaminated water in the containment 
building, using the submerged demineralizer system planned by the licensee, 
will produce waste with higher specific activity than previously disposed of 
as low level waste, and higher than wastes presently identified as high level 
waste. The method of processing these wastes·must not preclude the option of 
providing the waste to the Department of Energy for subsequent processing and 
disposal as high level waste. 

Such concerns regarding ultimate form of the solid waste will be addressed 
in the PEIS but must also be communicated to Met-Ed in their ongoing planning 
effort to ensure their planning does not preclude options necessary to permit 
ultimate disposal of the solid waste. As Met-Ed continues the planning for 
operations which will result in solid wastes close cooperation and coordination 
must be maintained between NRC personnel who are responsible for waste process­
ing operations on site and NRC personnel who are responsible for waste disposal . 
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a technical considerations 

Technical considerations - The TMI-2 accident has created a decontaaination 
effort of unprecedented proportion. Because of this, the cleanup operation 
must be carefully planned and closely monitored. Accordingly, it fs 
appropriate that the 11criteria11 include detailed NRC revi~ and approval 
of all significant operations to a far greater extent than normally 
conducted for operating reactors. In terms of radiological health and 
safety, there is no known technical reason for the release criteria to be 
.are restrictive than has been acceptable at normal operating facilities . 
However, because of the unique characteristics of the cleanup operation 
that were not considered and evaluated in the safety revi~ of the plant, 
there is a need to determine what is 11as low as reasonably achievable" 
with respect to offsite releases and occupational exposures. The PEIS 

· should provide the basis for making that determination. 

Legal and policy considerations - There are no r·eadily identifiable legal 
requirements of the Atomic Energy Act of 1954, as amended, that would 
require that different criteria be applied to the cleanup of THI-2 than 
•re applied to operating plants . In keeping with the purposes of the 
National Environ.ental Policy Act, the Commission has decided to prepare 
a PEIS on the decontamination and disposal of THI-2 radioactive wastes . 
It has also decided essentially that any Commission decisions to authorize 
specific cleanup actions -- other than emergencies -- prior to completion 
of the PEIS will be preceded by an environmental revi~ and opportunity for 
public comment. 

The existing policy framework governing consideration of the clean-up 
process is described in Part IV.A of this report. The Co.-fssion's 
intention to reconsider the applfcabf lfty of existing effluent criteria 
to the cleanup oper,tion apparently derives from the unique post-accident 
situation. 
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F. ~hat is the process for deciding whether an individual cleanup operation 
can proceed? 

Once Met-Ed has decided that an individual operation should proceed. the 
written procedure covering that operation is provided to the NRC site office 
for review and approval . No operation can proceed without the NRC site office 
approval of the procedure. The on-site NRC personnel are kept informed of 
Met-Ed ' s thinking and progress leading up to the submittal for approval. If 
the NRC site personnel have a proble• with the procedure. this is communicated 
to Mtt·Ed and changes are negotiated. If approval of the procedure is considered 
within the authority of the NRC site office. approval is granted when the 
procedure is acceptable. In the early stages of recovery from the accident 
the NRC site office understood that procedures which met existing regulations 
for environmental releases for operating plants could be approved locally . 
However. in view of the Commission decision process which has evolved to date. 
as summarized .in Section IV.A. the NRC site office now considers that they do 
not have authority to approve procedures which would involve ·the potential for 

•environmental releases. 

A chronology is given in Appendix 4 detailing the licensee's development of a 
proposal to enter the airlock and NRC's actions to review this proposal. 
This cnronology clearly shows current pitfalls in reaching prompt decisions. 
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G. What is the relative priority of cleanup for NRC and the licensee? 

The actions of the NRC and licensee shortly after the March 28 accident had 
high priority in each organization {e.g., design and installation of the 
EPICOR II system). However. this initial high priority has eroded as ti•e 
elapsed. 

The licensee's senior vice president, Mr. Robert Arnold, stated to this task 
force that, due to financial difficulties, cleanup of TMI-2 is fourth priority. 
GPU has placed ahead of TMI-2 cleanup in their list of priorities: maintenance 
of a safe condition at TMI-2; preparations for restart of TMI-1; and refueling 
and restart of the Oyster Creek plant. Mr • . Arnold further stated that if the 
priority of TMI-2 cleanup were raised above that of TMI-1 and Oyster Creek 
refueling and restart, an accelerated TMI-2 cleanup schedule could be pursued. 
He pointed out that GPU/Met. Ed are concerned about the Pennsylvania Public 
Utility Ca.miss ion ' s actions on proposed rate ·increases. Mr. Arnold expressed 
concern that unfavorable action by the PUC will further exacerbate Met. Ed ' s 
financial position, causing further delays in TMI-2 cleanup. 

It is the Task Force's opinion that NRC has also placed a low priority on 
TMI·2~1eanup, relative to review of operating plants, developing and i~le­
menting the TMI Action Plan, and taking action on near-term operating licenses. 
A very limited staff has been assigned to the TMI Support Group both at Head­
quarters and on site. Te~orary assign•ents of staff continue to be made to 
the on-site group which has a permanent core group of only 3 to 4 professionals . 
Although the Commission itself has not specifically placed a lower priority on 
reaching decisions for TMI-2 cleanup activities, the Conaission's lack of 
ensuring that definitive cleanup criteria are established and the need for 

. Commission approval of all activities which could provide releases has led to 
the staff's perception that the Con.issfon considers this to be a low priority 
activity. 
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H. What has been the pace of cleanup to date, and how much ~f the licensee's 
plan has been accomplished? 

The Het-Ed Summary Technical Plan for THI-2 Deconta.ination and Defueling 
dated December 12, 1979, identifies a total time span for decontamination and 
defuelfng of approximately 2 to 2-1/2 years from working entry to contain~ent. 
The HRC site staff. consider this time span will be on the order of 5 or more 
years . To date, the pace for those operations actually underway (i . e., cleanup 
of the auxiliary building and processing of the conta.inated water fro• the 
auAiliary building through EPICOR-II) has been determined by availability of 
equipment and personnel . Operation of EPICOR-II has resulted in processing 
100,000 gallons of the 400,000 gallons of contaminated water in the auxiliar,y 
building. Met-Ed' s schedule for remaining work indicates completion of this 
effort by September 1980. Decont .. ination of the auxiliary building i s 
substantially compl ete and is scheduled for final completion by the end of 
1980. The pace of these efforts to date would tend to reinforce the site 
staff estimate. There is a consensus among the l i censee, the HRC site and 
State representatives that the pace of subsequent operations will be further 
reduced due to the decision-making processes for subsequent operations. 

The l icensee has not yet submitted a plan for solidification of the resins 
resulting from EPICOR-II operation. The pace of thi s effort does not seem 

• consistent with the Commissi on ' s Memorandum and Order dated October 16, 1979 
di recti ng the l icensee to expedi t iously construct a facility for solidifi­
cati on of these res ins . 
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I. What factors have influenced the pace and how have the licensee, NRC and 
others affected the effort? 

The principal concern is whether the schedule of the clean-up effort has been 
adversely influenced by the variety of resource, policy, legal, and technical 
factors associated with, and influencing the clean-up schedule, and whether 
these factors adversely affect the public health and safety. Such factors 
include: 

Law suits by the Susquehanna Valley Alliance and the City of Lancaster, 
et.al . , regarding disposal of waste water. 

The NRC staff interpretation of the Coaaission policy statement to 
prepare a Progra.eatic Environmental Iepact State•ent (PElS). 

The size and auth~rity of NRC THI·Support Staff ~n site. 

The strength and resolve of Met Ed to deal with the outstanding technical 
issues. 

The Februa~ 11, 1980 Order revising THI-2 Technical Specifications. 

The lack of specific perfonaance and release criteria for the decon­
taMination activity. 

The public, local official, state, and press interest and the need to 
accom.odate the interests of these groups. 

It is the opinion of the Task Force that through late 1979, given the 
uncertainties associated with the first few aonths after the accident, the 
pace of the clean-up activities was as rapid as reasonably can be expected. 
The principal coastraints have been the lack of sufficient professional staff, 
both Ked Ed and NRC, to prepare all needed actions, studies, and reports in a 
timely aanner, concurrent with a continual need to attend .. etings and briefings 
and to be physically available on site as needed. 

I~ is the Task Force opinion, however, that these constraints placed on the 
THI Support Staff and Met Ed have now begun to create delays . Actions such as 
the perceived need to obtain Com.ission permission to vent 0.05 curies of 
Kr 85 fn the contai~nt building air lock is both time consu.ing on the part 
of the THI Support Staff and improvident fn view of the normal releases of 
65·80 curies of Kr 85 per month and in view of the insignifica~t health and 
safety impact to the public. (A detailed chronology on development and NRC 
action on the air lock ent~ proposal is given in Appendix 4.) The Task Force 
believes that freedom fro• this type of constraint is vital if the deconta.ina· 
tion program is to move on at a responsible pace. Thus, setting of specific 
criteria, below which re)eases would be allowed without prior Commission 
approval, is essential. 

Th~ ComMission decision to prepare a PElS, and the schedule that this effort 
is on, .ay result in so .. delay in decisions that affect the eventual clean-up 
of the facility. The ft .. that fs on the critical path at this ti .. is 
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obtaining the licensee's proposal, Co-.ission staff approval, and proceeding 
with procurement and installation of the clean-up system for the containment 
sump water and the prima~ system water, the Submerged Demineralizer System 
(SDS). The current schedule calls for this equipment to be operational by the 
end of 1980 although Met Ed has yet to provide the safety analysis of operation 
of this equipment for staff review. Thus the entire activity, at this time, 
associated with the SDS is being done by Met Ed at its own risk with only 
approval of the individual component design criteria by the NRC staff. Syste• 
performance criteria have not yet been sub•itted for NRC approval . Neverthe­
less, the schedule roughly dovetails with that of the PElS which would be the 
precursor of this and all subsequent clean-up activities. · 

The current schedule of preparing a PEIS by the end of 1980 and use of the 
findings of this document as a basis for approval of future clean-up activities 
will allow the clean-up to proceed on a schedule roughly commensurate with the 
technical evaluation, procurement, installation of necessa~ equipment, and 
the interests of public health and safety is long as the licensee made correct 
assugptions in the design of needed equipment. On the other hand, the lack 
of defini~ive release criteria hampers the planning and engineering activities, 
and the need to obtain specific Commission approval for activities that have 
insignificant impacts has resulted in a dilution of personnel resources. 
Specifying acceptable release criteria that must be observed prior to comple­
tion of the PEIS would be a significant step forward in improving the quality 
of the overall decontamination process. 

Additionally. it would seem prudent to place a greater sense of urgency on the 
coDpletion of the PEIS, since it can directly influence ultimate cleanup 
schedules. Even though some design. procurement, and fabrication is going on 
in parallell with the PEIS development, the findings of the PElS may dictate a 

.different design requirement than is presently being pursued. 
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J. What have been the problems associated with cleanup operations to date, 
and what has been done to solve these problems? 

To date, the problems can be classified into four major categories. These 
are: 

1. Health and Safety 
2. Public perception of health and safety 
3. Decisional process 
4. Technical issues 

Health and safety problems can be subdivided into off~site (public) and on 
site (occupational). Under the present conditions, and for the forseeable 
future, the judgment of those who have evaluated potential population doses 
have concluded that the cleanup operations have posed no real physical threat 
to the health and safety of the public. While there were substantial risks at 
the time of the accident, they have decreased with time as the radioactive 
materials have decayed , reducing both the potential for additional core damage 
and the inventory of radioactive materials which could be released. Presently, 
these risks appear to be very low even in the event further degradation should 
lead \O loss of coolant in the core. 

Occupational exposures have been a significant concern, and continue to hamper 
maintenance of syste.s and the location and repair of leakage paths in those 
areas that contain high levels of radioactivity. 

The current orohibition against the discharge to the environment of any wastes 
associated with the Unit 2 cleanup introduces additional effort to the cleanup 

. process. 

The public concerns for health and safety appear to stem from a lack of public 
confidence in either the licensee or NRC, coupled with a conviction on the 
part of a substantial fraction of the population that releases of any quantity 
are dangerous and/or that the magnitude of releases is consistently understated. 
These concerns have led to a high degree of stress for a seg•ent of the popula­
tion, which needs to be alleviated. 

The decisional process is beginning to affect the cleanup activities, largely 
as a resul t of the interpretatioo of the Commission's November 21, 1979 
Statement of Policy. This statement 1s being interpreted to require a pro­
hibition of any releases to the environment of "accident generated radioactivity" 
without prior NRC approval and consu)tation with CEQ. While such a decision 
is unquestionably a conservative one, it makes planning for~leanup very 
difficult, since it is not at all clear what the ul ti111ate criteria for release 
will be. Some releases are inevitable. Without clear criteria , the design and 
procedure preparation for cleanup is speculative at best. The current best 
estimate for completion of the PEIS is December 1980 (a draft by June 1980), 
thus progress toward cleanup will remain very slow unless some interim criteria 
are established prior to that time or at least until there is deff~ftfon of 
discharge limits for radio~ctive materials . 
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The technical issues really cannot be separated from the decisional process. 
It appeers that the licensee has been constrained by not being able to use the 
same release criteria as operating units, or at 1east to have articulated for 
him the limits that will be used. Since the design of equipment is to a large 
degree dependent upon the criteria selected, planning is limited. So.ething 
of a "tatch 2211 exists in at least two areas. The first fs the absence of 
criteria to use for design of equipment. The second involves the inability to 
develop a comprehensive cleanup plan until some prelimina~ investigations of 
the actual conditions inside containment are completed. 

Additionally, it should be noted that deterioration of equipment will continue 
under existing conditions. While the time-to-failure of equipment cannot be 
known with certainty, the concern for failure is real. For example. the 
containment coolers must operate to maintain a negative containment pressure. 
These units have already operated well beyond their design specification 
without maintenance. Since they are now inaccessible, nonaal maintenance 
cannot be p,erformed. Their failure will eventually lead to a positive contain­
ment pressure, and an increased rate of release of the gases in containment. 
There are hundreds of feet of piping now under water, which are directly 
connected to the prima~ system. The uncontrolled chemist~ of the water 
increases the potential for failure of these pipes. Only one channel of 
nuclear instrumentation remains operable, and nearly all of the flow and 
pressure instrumentation has failed, although much of the temperature 
measuring instrumentation remains operable. With these conditions existing, it 
seems prudent that cleanup proceed as expeditiously as possible. 

To solve these problems, efforts have been made to limit releases and to 
inform the public of those releases that have been made. These efforts have 
obviously not been completely successful, since public concern remains high, 

. and apparently unintended releases still occur. The decisional . process has 
remained as stated in the policy statement, "'ith no vis-ible effect being made 
to alter that process. The lack of final criteria for disposal makes resolu­
tion of desig~ and planning difficult to achieve. 
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K. What are the more severe problems that could occur during future cleanup activities? 

The more severe problems that could oecur during future cleanup activftes include 
difficulties in maintaining a subcritical configuration for the core; ~int~"ance 
of proper core cooling; and controlling the containment integrity. 

There is great uncertainty about the geometry of the damaged core and the location 
of the control rod material in i t. It is believed that some of the control rod 
material melted during the accident and may now be drained out of the core. The 
licensee is relying on boron in solution in the reactor coolant to maintain the 
subcriticality of the core. It is not likely that the boron. concentration will 
vary enough that criticality could occur. But it is prudent to monitor the boron 
concentration closely and be prepared to add boron if needed. Only one ·nuclear 
instrument channel is presently operating. If this instrument fails there will 
be no direct measurement to provide assurance that the reactor core is not going 
critical again. In order to rePlace any of the damaged nuclear instruments the 
licensee needs relatively free access to the upper operating deck areas in the 
reactor building. 

Maintenance of core cooling is important as well. At the present time, the core 
is betng cooled by natural circulation flow through the damaged core and the steam 
generator where subatmospheric steaming is still taking place. The reactor decay 
heat is now less than 200 Kw thermal. Even without flow through the core it appears 
that with water in the system enough heat could be transferred by conduction and 
local convection in the reactor vessel out to the structure of the vessel itself 
and the reactor building atmosphere to keep the core in an acceptably cool condition. 

There is a question, however, of maintaining the water around the core. At the 
· present t ime, there are literally hundreds of feet of tubing, piping, and other 

instrument lines, most of which cannot be isolated, that are connected directly 
to the reactor coolant system and submerged under the water in the bottom of the 
reactor buildfnQ. The water level in the reactor building is at an elevation just 
above 290 feet HSL which means that the water in the bottom of the reactor building 
has already submerged the bottom end of the steam generators as well as the cold 
leg piping. The bottom of the reactor pressure vessel is still about 3 feet above 
water. The water in the bottom of the building is contaminated with chloride and 
other impurities. Even though this water fs not extremely corrosive, and the 
reactor coolant system is at relitively low temperature and pressure, there is 
always the possibility of degradation, cracking, and leaking. The licensee would 
be forced to provide makeup flow adding further to the inventory of water in the 
reactor building. Unless one was will i ng to continue addfnq water to the bufld­
fng, there would be a need to establish a recirculation flow throuqh the auxi liary 
building. This would circulate the highly radioactive water out throuqh the 
auxil iary buildinq, greatly i ncreasin~ local dose rates in the auxiliary buildinq. 

The licensee wil l soon be able to ooerate a low flow decay heat removal system. 
This system, which is attached to the normal decay removal system, will provide 
very low circulating flow from the reactor coolant system and back to it, to 
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remove the small amount of decay heat remaining in the core. The system will 
require, Just as the normal decay heat removal system does, that the containment 
sump drain valves (OHVl and DHV171) be opened in order to open the system to 
the reactor coolant system. These valves are located in the reactor building 
with their electric motor ooerators about 1 foot above the water level. 
Further addition of water in the reactor tuildinq would probably render them 
inooerable. The licensee has not opened these valves against that contingency 
because if they do they would open a path for the hiqhly radioactive reactor 
coolant to the auxiliary building. This would somewhat increase the already 
hfgh levels there and would further complicate the work that still goes on in 
the auxilfar,y building. The licensee is using electrical resistance measurement 
or •meggerfng• weekly to check on the operability of these valves. The present 
intent is to open these valves if they are further threatened by submergence. 

The reactor containment building atmosphere has been held at a pressure somewhat 
below atmospheric for essentially all the time slnce the high pressures experi­
enced during the accident itself. The pressure is controlled by reactor building 
fan coolers which are located inside the reactor building. These fan coo1ers 
have been operating continuously for almost a year since the accident. They are 
not rated for such long service unattended. Soon they should be thoroughly 
inspe~ted, lubricated, and checked; if not, there is a danger that they will 
begin to fail from lack of preventive maintenance. 

Access to these coolers requires access to the reactor building itself for a 
.reasonable period of time. If the coolers fail, there will be an increase of 
the reactor building pressure. This in turn would result in increasing the leak­
age rate of Krypton 85 gas from the reactor building to the atmosphere. The 
leakage of the Krypton 85 gas in this unintended way would be le~s desirable 

· than deliberate venting through the stack, but would in itself cause no great 
risk to offsite personnel. In addition, without the atmospheric control of the 
.fan coolers the interior temoeratures during the summer could be quite high. 
Sustained decontamination efforts then would require reoair of the reactor 
building coolers before anv substantial activity could be carried forward. 

Another problem associated with maintaininQ containment integrity is found at 
the sump leading out into the auxiliary building. The reactor building has 
about 600,000 gallons of radioactive water in it and this water is connected 
to the auxilfar,y building through large suction lines drawing from the reactor 
building sump and leading out to the reactor building spray pumps and the 
decay heat removal pumps in the auxiliary building. Those pumps ara located 
fn the lowest levels of the auxiliary building for purposes of drawing the 
most reliable suction under accident conditions. As a result the large volume 
of radioactive water in the reactor bufldfng fs standing above that location 
and provides pressure on those valves and pipes inside the auxiliary bufldfng 
which are connected to the sump. One of the large valves in these lines fs 
opened on every shift to provide a direct pressure measurement to determine 
the level of water in the reactor building. The licensee is planning to 
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replace this system with a manometer which would not require the frequent cycling 
of this valve. The difficulty with cycling this valve is that a failure of it in 
the shut position might frust~ate use of the line for withdrawal of the water at 
a later time; and its failure in the open position would leave this pressure of 
reactor building water continually on other valves downstream, possibly leading 
to increased leakage and increased dose rates fn the auxilfar.y building. 

As long as the 600,000 gallons of radioactive water lie in the bottom of the 
reactor building there is a substantial risk of spills, leaks and radiation 
exposures fn the auxiliary building. The Submerged Oemineralizer System (SOS) 
is intended to treat t~is water. Delays in the development and use of the SOS 
will prolong the exposure to the risks associated with this water. The licensee 
told us that the sos might be ready for use later this year with the appropriate 
NRC approvals. 

Examination of the problems which can be encountered in the cleanup indicates 
that ft would be prudent to expedite access to the containment and removal and 
treatment of the radioactive water from fts lower level. Urgency or priority 
should be based on the likelihood of presenting unnecessary and undesirable com­
plications in the cleanup. As described in Appendix 3, there appears to be no 
subst\ntial risk to the offsite public which would justify urgency. 

Additionally, other problems could arise. Of sigAificance among these are the 
concerns for various kinds of accidents that can occur to workers encumbered 
with extra lavers of clothing, breathing apparatus, and hostile environments. 
Until the Krypton is removed from the containment building and the or.ygen con­
tent of the air increased to normal levels, workers entering containment must 
wear clothing which is relatively impervious to gas, and u~~ self-contained 

· breathing equipment. Even after removal of Krypton, self-~ontained breathing 
equipment will likely be required, but with normal OXYgen levels the risk of 
asphixiation or fainting would be greatly reduced. Less cumbersome clothing 
will also be permitted once the Kr.ypton is removed, resulting in less poter.tial 
for falls or other industrial accidents. (See also Appe~dix 2) 
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L. What has been ~ublic perception of the cleanup activities, and how can 
confidence in 1censee and HRC actions be i!proved? 

Public opinion is an intangible concept to a great degree. Accordingly, 
public perception and degree of public confidence in th! Licensee and NRC in 
the cleanup effort is difficult to gauge since there is no monolithic "public." 

The level of public awareness of the recove~ process and degree of confidence 
therein is dependent on a myriad of factors, including philosophical persuasion, 
proximity to the site, education, and so on. Some or all of the task force 
were able to meet with Licensee, NRC technical support staff, and State and 
locaJ officials. Others were provided the opportunity (independent of this 
task force) to observe several public scoping meetings occasioned by the 

·preparation of the programmatic environmental impact statement. An 
unmistakable impression emerges from this that there is an appreciable level 
of anxiety over the condition of the plant and its plans for recove~ and ~ 
mistrust of the Licensee as well as the NRC in that connection. 

The on-site HRC support staff feel that there had been considerable improve­
ment in the public's confidence in the licensee during the past 10 months, but 
that this confidence was severely eroded by the events that took place at 
THI-2 ~nd were so widely publicized during the week of February 11, 1980. The 
Hayor of Hiddlet~~n expressed a similar view. 

Four important points regarding public confidence were identified during this 
investigation and the public scoping meetings held to date: 

1. Hany local citizens have a deep-seated fear of radiation at any 
level . 

2. With regard to planned releases of radioactivity from THI-2, the 
general public does not have a clear perception of the need for 
timely (and in some cases any) cleanup of THI-2, the steps involved, 
and the extent of risk< they face. 

• 3. With regard to unplanned events, local officials P?int out that they 
are ·frustrated in their efforts to help their communities unless 
they are ~romptly and accurately apprised of the situation so that 
they can respond to citizen~• inquiries. 

4. Local citizens have such a low level of confidence in what they are 
told about releases of radioactive material by the licensee and NRC 
that they would like to have a local source of data about radiation 
levels in their communities during the course of either planned or 
unplanned releases. 

It is clear from these points that a more concerted effort is needed to cope 
with pubiic fears and lack of confidence. This effort should include the 
followin;: 
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1. Infor. the local citizenry about the need to clean up TMI-2 in a 
timely and safe manner. 

2. Provide knowledge about the steps to be taken for cleanup including 
evaluation of the alternatives considered. 

3. Alert citizens when particular planned releases are to be made with 
advice on precautions the public should take, if any. 

4. Provide instrUifntation in the hands of trained local individuals to 
furnish data about radiation levels in nearby communities during the 

· course of any releases. 

5. Establish formal means to obtair. input fro• the public on the overall 
cleanup plan and the individual steps to be taken before they are 
made final and are implemented. This could take the form of a 
citizens' advisor,y group to ~ontribute to development of the 
programmatic state•ent as has been recommended at several scoping 
meetings. 

6. E'tablish an effective process of communication between the licensee, 
NRC, and local and state officials to advise th .. accurately about 
events at the plant that might have an impact on the public. 

7. Provide the local NRC office with a full-time public affairs 
spokesman who is knowledgeable about THI-2 to help with the 
informational process. 

It must be recognized that without local public understanding and acceptance 
· of the cleanup operation at TMI-2, an orderly and expeditious cleanup will be 
difficult, if not impossible, to accomplish. Public fears and stress can be 
expected to persist until the plant is cleaned up. 

Perhaps the best prospect for restoring public confidence in the cleanup 
process is for the principals--the Licensee, NRC, State ·and local officials 
and civic groups--to recognize their integral roles in the recover,y process 
and the protection of the public health and safety. These roles should be 
performed in a cooperative and responsible manner which will lead to sound, 
reasoned decision-making, with a mini•um of discord. Salient facts regarding 
the process must be candidly presented to the public enabl ing them to appreciate 
the relative risks presented at each stage of the process and the overriding 
need to accomplish the cleanup safely and di l igently. Hopefully, this will 
permit the cleanup of THI-2 to be carried out with a maximum of publ ic safety 
and a minimum of public doubt. 
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H. H~ does the~ace of cleanup or thl sequencing of cleanup activities relate 
to these prob ems? · 

The pace at which cleanup is accomplished will have an impact on a nuaber of 
aspects of THI-2. These aspects include: 

l. Ability to .aintain the plant fn a stable condition to avoid a major 
accident that could lead to unsafe off-site releases of radioactive 
material . This ability depends on a ver,y limited number of instruments 
(e.g., only one neutron detector is now available) and ite.s of 
equipment, some of which are not accessible for maintenance or 
repair; their continued integrity over long periods of ti .. under 
existing conditions is questionable. 

2. Ability to avoid small unplanned releases of radioactive material as 
a result of minor equipment failures and routine operations needed 
to keep the plant stable. 

3. Continued radiation exposure to workers in the plant. 

4. Complication of eventual . cleanup as in·plant equipment deteriorates • . 
5. Prolonged public stress. 

6. Ineffective use of limited financial resources of the licensee and 
the possibility that the )icensee could go bankrupt and not be able 
to complete the cleanup, an eventuality for which no contingency 
plans have been identified. 

· with regard to sequencing of cleanup steps, in addition· to the foregoing 
items, special provi sions must be aade to all~ the licensee to obtain timely 
information about the status of the plant (such as the extent and nature of 
contamination in the reactor containment) so that detailed procedures and 
equipment can be developed for later steps in the cleanup process. This is 
especially important because a number of the cleanup operations involve 
appl ication and evaluation of procedures and techniques not pr~viously used in 
this type of undertaking. 

To permit maintenance of a reasonably well-paced cleanup plan and to permit 
the obtaining of data for detailed planning of and designing of equipment for 
later cleanup steps, some interim reasonable allowance for controlled but safe 
radiation releases must be estahlfshed prior to completion of the PElS, since 
just about ever,y step involves ~ome modest releases. The NRC staff should be 
given the authority to approve procedures and backup analyses that will stay 
within these limits. Once an Environmental Assessment is prepared for these 
interim criteria, additional assessments need be prepared only for cleanup 
steps outside these criteria. 
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H. Are pace of and resources for the PElS satisfactorv. and is its end use 
well defined? . 

The completion of the PElS is an important milestone in the cleanup of THI-2. 
The PElS needs to be completed as a high quality, comprehensive statement as 
close as possible or prior to the scheduled dates for the foll~ing three 
reasons: 

1. There must be expeditious cleanup of THI-2 within procedures that 
assure no undue risk to the health and safety of the public. In the 
plant's present state, the contamination in the auxilia~ building, 
the reactor containment building, and the primar,y system impose a 
continuing potential risk to the health and safety of t~e public via 
uncontrolled leakage path that can' develop as a result of equipment 
deterioration and failure. Any such releases, even if of no health 
significance, alarm and distress the local public. 

2. 'oelays in cleanup will result in increased radiation doses to the 
THl-2 work force who must continue to attend to and monitor the 
plant. Furthermore , the deterioration of equipment will lead to 
higher doses to workers both during cleanup and during efforts to 
cope with the consequences of interim failures. 

3. The cleanup of THl-2 cannot be accomplished with zero radiation 
releases. Just maintaining the plant in a stable condition and 
taking samples to confina this stability bring about releases of 65 
to 80 curies per month. 

During our discussions, individuals working on the PElS indicated that there 
· could be significant slippage in the June 1980 completion date for a draft 
PElS and the December 1980 date for completion of the final PElS. Funding for 
Argonne National Laborator,y (AHL) runs out this April. l'he Task Force found 
no current basis that assures additional funding to car~ on this work. We 
believe that, for the reasons given above, it is important for the PElS to be 
completed by or before the prescribed dates and that sufficient manpower and 
resources must be provided to do so. 

While the PElS is being prepared, attention should be given to how the PElS 
will be used fn the decision-making process. The Commission's November 21, 
1979 Pol icy Statement indicates the PElS will be useful as a planning tool . 
However, the steps that the Commission plans to take upon completion of the 
PElS are not now clear, especially as they relate to the allowaule radiation 
release limits to be used for cleanup of TMI-2. It would appear essential for 
the Commission to use the PElS, among other things, to reconfirm the Appendix I 
(10 CFR SO) release limits or to establish other appropriate limits. 
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0. What are CE?'s current views on the NRC's NEPA responsibilities for 
cleanup act ons? 

The Task Force met with members of the CEQ staff to obtain its views on the 
Com.ission's responsibilities under NEPA. CEQ staff views NRC's approval of 
total cleanup operations at TMI as a major federal action which legally obligates 
the Com.fssion to prepare an Environ.ental Impact Stat.-ent. By total operations, 
CEQ staff means actions extending fro• the reactor cf1anup through to ulti•ate 
disposal of the wastes resulting from that cleanup. - Until that Statement is 
prepared, CEQ staff believes that NRC approval of certain actions, such as 
purging the radioactive gas fro. the contain.ent, would be a se~ntatfon of 
the entire clean-up program in a manner inconsistent with NEPA. However, CEQ 
staff recognizes that NEPA permits the NRC to approve certain actions which 
could resul~ in li•ited radioactive effluents prior to completion of the 
Programmatic Statement. These actions include steps to obtain .ore information 
and data relevant to further clean-up activities. and actions necessa~ to 
maintain THI. in a safe and stable condition. Maintenance to ensur.e continued 
operation of the fan coolers inside the containment was specifically referred 
to as an example of permitted interim maintenance operations. 

!/ The task force was informed that, under current plans, the PElS would 
cover delfve~ of the waste to a waste disposal site, but would not 
address the environmental impact of disposal of the waste at that site. 
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P. What art current State and Local government views? 

The Commonwealth of Pennsylvania has, fro• the first day of ~~ THI-2 accident, 
aaintafned an intense interest and involveaent in matters affecting the well 
being of its citiz•ns as a resu1t of the accident. a~ May 14, 1979 
Governor Thornburgh of Pennsylvania established a special coaaission under the 
chainaanship of Lt. Governor Scranton to stu~ and evaluate the consequences 
of the accident. The results of that commission's work were released on 
February 26, 1980 in a report entitled, "Report of the Governor's Ca.mission 
on Three Mile Island." It contains a number of recommendations and findings 
aiMed at protecting public health and safety in the wake of the TMI-2 accident. 

One of the recommendations submitted to Governor Thornburgh is that Unit 2 be 
promptly deconta.inated, under proper safety controls, in order to avoid possibly 
serious and uncontrolled releases of radiation. The Lt. Governor stated that 
Commission members felt that a failure to address the difficult and sensitive 
decisions regarding cleanup would only serve to perpetuate THI's present · 
status as an unintended nuclear waste dump, posing seriously potential dangers 
for the citizens. 

Lt. Governor Scranton also said that the Governor's Coa.ission would not oppose an NRC 
deciston to begin controlled venting of radioactive gases fnto the at.osphere 
under strict safety guidelines. Such gradual venting should however be 
accompanied by strict public notification procedures, concurrence by state 
officials with venting plans, independent state Monitoring and careful 
attention to weather conditions. However, Mayor Reid of Middletown, Pa., a 
member of the Governor's CGB~ission, voiced displeasure with venting, urging 
instead that NRC and the licensee should seek another solution to thfs 
problem. 

In a meeting with Hr. Haller, Mayor Reid indicated that "credibility" was his 
major concern. He was concerned because the original information he said he 
received from the licensee about the February 11 release fro• the plant was 
later contradicted by press notices. Thus the Mayor was in the unco•fortable 
position of providing conflicting infor.ation to citi:ens who called hi• for 
infonnation. This ,affected his own credibility. The M~or did say that 
notification of the Februar.y 13 release was satfsfactor.y. His overall view 
was that the licensee must notify the public promptly and correctly about what 
is going on fn order that credibility be restored and maintained. 
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APPENDIX 1 

Current Plant Situation 

1. Most of the equipment and surfaces in the Auxiliar,y Building have been 
decontuinated. 

2. About 100.000 gallons of the 400.000 gallons of water from the Auxiliar,y 
Building has been processed by the EPICOR II clean-up system. The processed 
water is being stored on-site. 

3. The used resins from the EPICOR II clean up system demineralizer are 
being stored on site. 

4. The Reactor Building. which currently contains about 44.000 c~ries of 
gaseous radioactivity (primarily Kr-85) has not been entered since the 
accident. The building pressure is being maintained at slightly less 
than ~tmospheric pressure by the internal fan coolers. 

5. 1he Reactor Building sump contains approximately 600.000 gallons of water 
in a 7~ foot deep pool at the bottom of the building. This is within one 
foot of the motor operator of one of two valves that isolate the sump. 
The current leak rate of water from the reactor coolant system to the 
containment building is estimated at 0. 1 to 0.2 gallon/minute (corresponding 
to about 1" rise fn the water level per month). 

6. The reactor and prfmar,y system is fn a natural circulation mode using 
core decay heat (currently estimated to be 200 KW) . The coolant is 
pulsing at a period of 10 to 18 hours due to loss of natural circulation 
driving force . Pressure is being maintained at 280 psig by the Standby 
Pressure Control System. The average temperature of the primar,y system 
is 154°F. The highest in-core therMocouple reads 195°F. A single neutron 
monitoring channel i s operable. 

7. Met Ed has spent approximately $10o.ooo.ooo on the decontamination and 
maintenance of THI-2 since March 28. 1979. There currently are about 
1000 people on site associated with THI-2. · 

8. THI-2 is releasing gaseous activity (primarily Kr-85) at a rate of 65-80 
curies/month from a variety of sources. 

9. The exposure experienced by the Met Ed and contractor employees has been 
about 40 person-rem per month at Unit 2. 
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APPENDIX 2 

OFF·SITE DOSES FROM KR·85 

Individual Doses at Sfte Boundary Population Dose 
Skin Whole Body (50-mf. radius, 2.2 million people) 

1. With controlled 
purging as pro· 
posed by Met-Ed 
(2 ~onths) 0.005 R 

2. With uncontrolled 
release • over 
2·hour period, 
worst meteorology 0.019 R 

3. Natural Background 
- over 2-month 

period as fn 
Ite• 1 above 

• over 2·hour 
period as in 
Item 2 above 

• 

0. 0001 R 0. 75 person-re• 

0.0002 R 20 person-rem 

~ 46,000 person-rem 

~ 64 person-rem 

PERSONNEL ENTRY INTO CONTAINMENT 
. 

The number of planned entries is unknown at present. Each 112-hour entry is 
estimated to result in a dose of 0.3-0.5 R if the Krypton has not been purged. 
If the Krypton is purged, the co~parable dose is 0.2·0. 4 R. Therefore, failing 
to purge the Krypton would add to each individual a dose of about 0. 1 R for 
each l/2·hour entry. 

Each entry is assumed to involve two people. Therefore, about 0. 2 person-rem 
fs attributable to Krypton for each entry if the Krypton has not been purged. 
Four such entries would, therefore, incur about the same person-rem dose from 
the Krypton as would be received by the population if the Krypton were purged 
fro~ containment (estimated to be 0.75 person-re.). 

With the added protective equipment needed when working in a Kr15 atmosphere , 
worker risks are increased because of the increased chance of stumbling or 
falling and because of the loss of efficiency in perfon.ing nece~sary chores, 
thereby increasing stay·times (estimated to be a factor of two greater than if 
the Krl5 were purged) . Marginal levels of oxygen fn the building atmosphere 
ftaY also be hazardous for breathing. 

... 
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APPENDIX 3 

The Urgency of Cleanup 

Thfs Appendix was prepared on short notice at the request of the task force by 
staff •eabers in HRC 1 s Probabilistic Analysis Group fn order to provide illustra­
tive bounding calculations. As such, this Appendix should only be considered 
to represent a rough approximation of possible offsite consequences for various 
hypothetical scenarios involving the da.aged reactor at Three Mile Island. 

The analyses presented fn the Appendix were performed by R. Blond, H. Taylor, 
J . Murphy and H. Cunnfngha., of NRC along with R. Denning and P. Cybulskis of 
Battelle·Colu.bus. They ha~e not been subjected to independent review. 

The Probabilistic Analysis Branch evaluated the plant in its present state for 
ways in which it might .fail an~ what the re,ults o~ such failure would be. In 
addition. calculations were obtained of the possible consequences of some 
specific accident scenarios of a conservative bounding nature in order to · 
define an upper limft to offsite consequences •. This analysis is ~iscussed in 
the following sections in the categories: 

0 

0 

loss of Core Cooling or Coolant 

loss of Containment 

loss of Criticality Control 

There follows a description of the accident cases analyzed and a summary of 
the conclusions which can be drawn. · 

loss of Core Cooling or Coolant 

As shown in Figure 3·1. the reactor building is isolated with about 600,000 
gallons of water in the lowest part of the building. One can see from the 
general arrangement in the figure that this water level is sufficient to cover 
a great deal of equipment in the building with water. The items thus flooded 
include: 

0 

0 

0 

0 

0 

0 

the reactor buil ding sump pumps 

portions of the steam generator lower heads 

portions of the reactor coolant system cold legs 

the Reactor Coolant Drain System 

lines leading from the bottom of the reactor vessel which contain 
in-core flux monitor and thermocouple leads. 

portions of the Decay Heat Removal System 
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0 portions of the priory plant insttu~~tntation. 

Thus, there are hundreds of fHt of piping, 110st of it sull diueter and 
unfsolable, attached to the reactor coolant systea, which are exposed to this 
conta.inated water. This water is not highly corrosive to the piping but the 
piping is in an uncontrolled exposure situation that aay accelerate the processes 
that could lead to leakaga. To deal with this uncertainty the systa was 
analyzed for response to saall break loss-of-coolant sequences for a 112-inch 
diueter and a 2-inch di ... ttr. The results of that analysis are contained in 
the description of Case 3 described at the end of this appendix. As described 
in Cases 2, 3 and 4 there, we varied the principal assu.ptfons of these accident 
calculations to allow degradition to core .. tt. (Cast 1 deals only with the 
release of Krypton now held in the contafn~ent.) Even with the containaent 
open the offsitt consequences are tow. The principal reason for thfs is that 
the more volatile and dangerous radionuclidts have relatively short half-lives 
and have decayed significantly since the accident last year. 

Loss of Containment 

The containment fret. volUII is about 2 •fllion cubic feet. In addition to the 
conta.inattd water there, the air space contains about 44,000 curies of Kr-85 
gas •• At the present ti .. the contain~ent air pressure is being held below . 
outside pressure by operating the reactor building air coolers which ~re 
located on an ·~per ~eck of the re•ctor building. Consequently, the pressure 
difference prevents leakage of Kr-85 fr011 the contafn.tnt. SOM of the gas is 
apparently leaking fro• of the plant through the stea. syst... A strong 
vaculll is being aaintaintd in the stea. systa to enable the reactor decay 
heat to generate steam at tov telperature. It appears that Kr-85 f~ the 
reactor building at.osphere is being drawn through the packing of •fscellaneous 

· ste .. valves in contain~ent by that vacuu. and is being released to the 
atmosphere through the plant air ejectors. The rate of release is not large. 
If the packing on one of these valves were to fail , the rate of Kr-85 loss 
could increase substantially over what it is now. If that happened the leak 
could be stopped by isolating the ste .. generator. Suspension of ste .. ing 
would not pose a serious probl .. because two backup cooling .. thods are 
avai lable, the backup water cooling syste. through Ste .. Generator B and a low 
flow decay h~at re~val syst .. which is presently being tested. 

If the reactor building fan coolers were to fail, there would no longerbe an 
installed cooling systel to aafntain containaent pressure lower than the 
ambient pressur~. If the reactor bui lding pressure goes above at.ospheric , 
leakage of Kr-85 to the atmosphere wfll ensue. The fai l ure of a large openfng 
in the containment could lead to an even greater release. An independent 
analysis of such an accidental Kr-85 release usi ng the CRAC IOdeling developed 
for the Reactor Safety Study was ptrfor.ed. Tht result of that analysis, Case 
1, is displayed in a succeeding section together wfth the core .. lt accident 
cases previously described. The risk of Kr-85 release is shown there to be 
very lov. 
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The loss of the reactor building coolers might pose a proble• •ore serious 
than Kr-85 release if they fail . Without those coolers in operation the 
temperature in the reactor building would increase, .. king it difficult for 
work i n the contai nment. Such a situation would require the use of some 
auxiliar,y cooling systea or the repair and restoration of the existing contain· 
ment cooling syste•. Either of these alternatives would certainly entail 
additional occupational radiation exposure. The failure of the coolers is 
considered likely. There are five of these coolers, operating on two separate 
power supplies . They were qualified for several hours operation in the accident 
environment. However , the coolers require periodic maintenance and have 
received none for almost one year of continuous operation. Prudence dictates 
inspection and •aintenance as soon as possible. 

Perhaps the greatest risk of loss of containment is a ~onfined leak of the 
reactor building water to the lower parts of the Auxiliar,y Building. Figure 
3·2 shows an elevation of the Auxiliar,y Building with. the water level in the 
reactor buildfng. Note that the water in the reactor ·building stands almost 
30 feet above the Decay Heat R.-oval pumps (2) and the Reactor Buildi ng Spray 
pu.ps (2) which are not shown but are at the same elevation. These four pumps 
wfll be i~ortant later when the reactor building is to be drained. The 
react~r building sump pumps are already failed. The four pumps just described 
are the only fnstalled pu.ps for drawing out or recirculating water from the 
reactor building su.p. With a th i rty-foot head of water on these pumps and 
lines there is a continuing risk of leakage that could bring high activity 
water down into the spaces where the pu.ps are located. The increased dose 
rate could liait access severely or the water could flood the pump ca.partments. 
Either •isfortune could greatly COMPlicate the final ~leanup operations. The 
r isk of leakage into the Decay Heat Pump area is increased ever,y shift when 

· the decay heat removal suction valve (DHV-6) is opened in one of these large 
l fnes in order to measure reactor building ~ater level using a sensitive 
pressure gauge at a pipe connection in the Auxiliar,y Bui lding. The licensee 
told us that th~y are preparing another way to measure the water level .fn 
order to avoid opening this valve again and again. 

loss of Criticality Control 

Reactor shutdown is now •aintained with about 3850 pp• boron i n the reactor 
coolant. During the accident the core was severely da.aged and soae analysts 
have est~.ated that some of the control rods have melted away fro• the fuel so 
that the di ssol ved boron may be the only means to maintain subcriticality. 
Therefore it is prudent to maintain this high boron concentration and to use 
nuclear instru.ents to 10nitor core reactivity to be sure of shutdown. 

With respect to recri tical i ty concerns , ft is difficult to arrive at precise 
quantitative va lues of the l i kelihood of a recriticality accident at TMI-2 
because of our imprecise i nformation on the status of the core. However, 
qual i tative considerations , presented below, clearly indicate that a 
recri tica li ty accident fs highly unlikely and, even i f i t were to occur , the 
consequence would be bounded by TMI-2 , Case 3 presented on F~g . 3· 3. 



The core is presently shut down, as it has been since March 28, . 1979. The 
reactor coolant syste• is borated to a concentration of 3850 ppa and is slightly 
basic (pH = 7.8). The core is severely daaaged and it is quite possible that 
~ortions of several control and safety rods .ay have .. lted. Any control 
.. terfal whic~ may h~ve .. lted probably has not left the core region, however, 
but has redistributed fn the fashion of resolidified candle wax drippings. 
The best estimate of the keff of the core in its present condition of which we 
are aware was prepared for the President's C~ission on the Accident at Three 
Mile Island and is discussed fn the Technical Staff Analysis Report on 
Alternative Event Sequences where a keff of 0. 862 was estfaated, gfven .a boron 
concentration of 3180 PP•· Because the current boron concentration fs signi­
ficantly higher. the present keff shoul~ be Much lower than 0.86. 

We have briefly considered the possibility that an iMPulse or vibration could 
lead to dislodging a control rod or redistributing the debris bed. Tht core 
is presently shut down by grfater than 14 percent Wk/k. The total rod worth 
fs less than 3 percent. Clearly. even if all rods were lost, the core would 
remain subcritical. 

Similarly, while rearrangement of the debris bed by starting aRCS PUlP or due 
to external forces could cause a local increase in core rea~tivity; we do not 
believe that any geo .. trical arrangement of the i~l-2 core can achieve 
criticality with 3850 ppa b~ron fn the .oderator. 

The only .. thod we can identify which could .lead to recrfticality ~f the core 
is boron dilution. However, the ti•ing of such an accident is very long and 
it should be detected. 

· The nor.al RCS •akeup capability has been disabled due to a leak in an instru­
.. nt line fitting. Ma~eup is presently added using a suppt..entary syste. 
with the rate of .. keup equal to the RCS leakage rate which averages about 0.2 
gpm and has varied as high as 0.4 QPM. The effect of .. keup flow rate on the 
ti.a required to dilute to a critical solution was esti .. ted for a r•nge of 
possible critical bor)n conditions froM 1500·2800 ppa. 1500 ppa approxiaates 
the critical boron condition in a clean cold und ... ged core and fs probably a 
lower bound. Use of the President's COMMission analysts and pre-accident 
boron worths leads to an estfRte of 2150 ppa. 2800 PPII was arbitrarily 
chosen as an upper bound. Results are presented fn Ffg. 3·4. 

Clearly it would require several weeks of continuous boron dflutfon at the 
present .. keup rate to reach criticality. Since the boron concentration is 
checked weekly, a .anotonfc decrease over thfs tt .. period should bt readily 
observed even ff the last operable 8~ fs lost. Thfs analysis is based ~n 
subjective judgMents on the status or-the core and boron worth. It should not 
be regarded as befng deffnftfve but does present an order of aagnftudt estf .. tt 
of the ti•fng involved, f. e. , detection tf .. fs of the order of a .onth or 
acre, rather than a week or less. Thus, a.ple tf .. ts available for detection 
and the accident fs considered hfgr.'iy unlfkely. 
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Because the ti .. could be short if a large makeup flo~ were required, we 
reco..end frequent checks to verify the .akeup syst .. s are lined up to deliver 
borated ~ater (on~e per shift) and, if possible, .ore frequent deter.inJtions 
of RCS boron content , particularly if the nuclear instru.entation is lost. 

The congequencts of a recriticality accident have not been directly esti .. ted. 
Dilution is a sl~ process and the reactivity addition rate is s .. 11 (10·7, 
10-8 Wklk/sec) . To bound the releases that might occur if a recriticality 
~ere to lead to -.lting, a release similar to sequences TKQ in WASH-1400 can 
be considered. This is equivalent to TMI-2, Cast 3, on Ffg. 3-3. 

We were told that only one nuclear instru.ent is still functioning on the 
reactor. Replacement or repair of the nuclear instru.ents which have failed 
requires access to the reactor head area, around elevation 327 feet. We 
speculate that the repair or replace .. nt of one of these instru-.nts ~uld 
take at least several hours labor, a difficult task with the present radiation 
levels in the building which limit access to perhaps 30 minutes per person. 
Although ft is not likely that boron precipitation or stratification ~uld 
lead to recriticality, it is especially desirable to have at least one 
functioning nuclear instrument to monitor the shutdo~n condition • . 
Tht assess .. nt deal i ng with inadvertent criticality for the TMI Unit 2 core is 
i.precise and incoeplete. It represents the best information available on 
short notice. In vi~ of the limited nuclear instru.entation re.aining, i t 
would probably be prudent to request a more thorough evaluation of both the 
probability of criticality and the likely consequences of such an occurrence. 

Accident Cases Analyzed 

As part of this analysis a number of speci fic accident cases wtre analyzed 
us ing .adels and techniques developed in the Reactor Safety Study. 

The results of these analyses are presented ir. Ffgure 3-3 and ca.pared wi th 
with soae of the major core melt accident sequences analyzed in the Reactor 
Safety Study. The resu~ts are sh~n as the conditional probabi lity per year 
of a person a given dfstance from the reactor site suffering a latent cancer 
fatality due to the accident. By conditional probabil i ty we .. an that the 
probabi l ity of the accfdent occurring is not included. For thi s coeparison 
the accident i s assumed to happen. Figure 3-3 also sh~s the probabil i ty of 
Indiv idual fatal i ty from a number of comnon causes for CQ~Parison . It must be 
.-phasfzed that the statistics for these conmon causes art much better kn~n 
than those on which the reactor accident analyses are based. Therefore, there 
is .uch less certainty in the prediction of the reactor accident r i sks . The 
stati stical uncertainty in the predictions of nuclear accident r i sks as sh~n 
fn Figure 3-3 is bel ieved to be no more than a factor of 100. • 
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The following specific eases used the assumptions of the WASH-1400 study, 
appropriately adjusted to account for the conditions which prevail at TMI 
Unit 2. No protective action is assumed to occur except for Cases 2 and 3a 
where contain.ent sprays are assu.ed to operate. Modeling of the events 
studfed also followed the aodels developed for WASH-1400 or .edited versions 
thereof. 

Case 1 

Case 1 approxiaates the accidental release of the noble gases {i.e.,~ 
44,000 Ci of Kr-85) presently residfng inside of the TMI-2 eontain.ent. A 
fairly rapid release of the noble gases was assu.ed to cover possible scenarios 
involving the accidental loss of isolation and purging of the containaent. 
This case predicts a tenfold greater i~act than the controlled discharge of 
contafn.ent at.osphere -- at ti .. s of favorable at.ospheric dilution -- which 
ha$ been proposed as part of the cleanup operations (e.g., to •inimize adverse 
occupational exposures on eventual entr,y to contain.ent). · Figure 3-3 herein 
shows that if an accidental discharge of all the Kr-85 inside of containaent 
were to be assUIId the individual risk of latent cancer fatality frOI such an 
event would be on the order of l0-10/year for any reasonable off-site distances. 

~ 

This case involves an assuaed .. ltdown of the current TMI-2 core inside an 
essentially intact containaent. The current fission product inventories at 
TMI-2 were considered by using established computer techniques {CRAC) to 
estiaate off-site consequences. The containaent itself was assu.ed to be 
leaking during the .. ltdown processes at about 1 volu.e percent per day • 

• Actually driving forces for such high leakage should be quite saall for the 
TMI-2 core ~t its current level of decay heat. 

In certain respects, this scenario parallels those included under Release 
Categor,y 17 of the Reactor Safety Stu~; the aafn differences being that; 

{1) 
"-

the TMI-2 core would not be expected to penetrate the contafnaent 
ba~e .. t, thus loss of containaent integrity due to the .. lt 
processes would not occur. 

(2) The fractional releases of halogens and noble gases (e.g., I, Xe) 
would be negligibly saall due to long decay ti .. s now existing. 

(3) The reduced decay heat level coupled with water levels at the bottOII 
of the reactor vessel .. ke it questionable whether or not the reactor 
vessel would be breached by a .alten core (although the Case 12 
analysts assu.es a breach to occur.) . 

(4) Should the reactor vessel be breached, the presence of considerable 
water in the containMent should result in retaining a significant 
a10unt of particulate aaterial that was assu.ed to beco.e airborne 
for this Case 12 analysts. This latter conservative treat.ent fs 
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not likely to have important overall impact on the consequence 
predictions inasmuch as the containment heat removal and spray 
systems are assu.ed operable (and used) in Case 12. However if the 
water levels below the core succeeded in retaining particulates that 
could become airborne after the molten core breached the reactor 
vessel, the effect of such a conservative treatment would be larger 
as in Case 13. This subsequent case assu.es a meltdown without the 
presence of containment sprays and heat removal and ft also assumes 
the existence of a rather large pathway for leakage from containment 
(> 411 dia. opening). 

Case 12 is intended to estimate public risk from a core melt at TMI-2 
should it occur. It is intended to cover all foreseeable scenarios whereby 
makeup coolant to the core is lost and not recovered. 

The results of Case 12 indir.ate that the individual risk of experiencing a 
latent cancer fatality would be on the order of 10-'/year for any reasonable 
distance beyond THI-2 site. 

Cases 13 and Ja 

Cases 13 and 13a are intended to cover loss-of-coolant accidents leading to 
core meltdown in the presence of an unisolated containment (e.g. > 4" dia. 
,pathway of leakage). Case 13 essentially bounds all foreseeable scenarios 
where (1) no core cooling makeup exists (2) no containment heat removal or 
sprays exist and (3) containment fs accidently unfsolated. 

Case 13a is similar to Case 3 except that the effect of operating the contain­
ment sprays was considered to observe what effects such an action would have 
.in mitigating the release magnitudes. (In general it was found that the spray 
operation would have a benefit of about factor of 2 in reducing the individual 
risk. ) 

In exploring the LOCA scenarios with oo makeup it was decided to use core-meltdown 
~deling developed under NRC/RES sponsorship. This code1 was run for several 
s111a1l LOCA scenarios assuming ""' l/211 and 2" diameter piping failures. To 
bound the Reactor Coolant System draining rates and the timing of core melt in 
these cases, it was assumed that the failures were located in the bottom of 
the reactor vessel . In the case of the""' l/211 dia.eter LOCA, the computer run 
was terminated at ""' 100 hours (calculated) after the LOCA because of the 
inordinate ComPuter running tfme. At this point the primary system was still 
""' 6~ full of water. A drain rate of about 40 lbs . /minute was associated with 
the 1/2 inch dfa.eter LOCA and it was estimated that roughly another 100 hours • 
would be required before the top of the core becaae uncovered. By a rough 
esti11ate, nearly another one hundred hours would be needed to reach significant 
melting of the core. 

t MARCH Co!lputer Code - Battelle Columbus. 



In the case of the. 211 di ... ter LOCA the computer run was continued until 
significant <~ 201) core .. lting was predicted (then the run was terminated 
for econa.ic reasons). Results for this assumed 2" di .. eter LOCA are 
su..arized below. 
0 

0 

AssUied Initial Conditions 

Vessel pressure = 200 psia 
Pri.,~ temperature = 160 F 
Seconda~ temperature = 120 F 
Shutdown ti .. = 300 day 
Priaa~ water invento~ : 685.700 lb 
90 percent cladding oridation in top 4 ft of core 
No coolant .. keup provided. 

Principal Results (2 .. bre~~ located in Botto• head) 

Peak Core 
Time 1 hr T!!2erature 1 F Clad Reacted 

18. 7 220 0. 30 
• 22.2 3~ 0. 30 

33.8 950 0. 30 
62.4 2392 0. 31 
82. 2 4130 0.33 

119.8 4130 0. 36 

Ca..ents* 

Start core uncove~ 

Start core .. lt 
201 core .. lted 

*(Containment conditions were relatively constant at containment pressure 
~ 1. 2 psig. sump temperature~ l20F.) 

If one assu.es that the above lOCA scenarios were to occur the fndfvidual risk 
of latent cancer fatality due to Cases 13 and 13a is estimated (through CRAC 
.adeling) to be 1 to 1 for any reasonably close distance to t.ooo.ooo too.ooo 
the plant (< 5 ailes) . Obviously, the probabi lity of experiencing these 
rather severe scenarios is ~ unity; i t is probably less than 10-2 • 

Case 14 

Case 14 was performed for the purpose of illustrating an upper boundi ng case 
for which no credible aechanisMs exist. In this case it was assumed that the 
THI-2 core was located in the island fie ld outside of its present resting 
place wi t hin the reactor vessel and containaent. The core was then assumed to 
have no heat reMOval ••chanfs•s (e. g • • air cool ing) . Under these conditions 
the core would reach aelting · in about 4 days. The core was assu.ed to continue 
to melt and release ~eltdown fractionsl of the radioactivity that is currently 
res iding in the core. Unlike those retention or deposition mechani sMs that 

t Set Appendix VII to WASH-1400 (Reactor Safety Study) 

• J 

I 
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Figure 3-1 Reactor Building Elevation 
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would exist if the core melted within the reactor vessel and containment, none 
were assu.ed to exist to reduce the Case 14 releases. With the assumption----­
that the Case 14 scenario occurred and the further assumption that no •itigating 
actions were taken in the number of days involved, it is estimated the chance 
of an individual experiencing a latent cancer fatality within S miles distance 
off the island would be 1 to 1 • 

too.ooo ~o 
It •ust be emphasized that there fs no credible way in which the scenario 
described by Case 4 could occur. It is used here only to provide an essentially 
unassailable upper bounding case for core melt for comparison to more realistic 
possibilities. 



• I 
• • 

,. 

T ~· 'H- ·--~ --
! · -~~· _r.;-, I ~- ., . "• I 
L-.,:_...J......_! I . " 

. . I 

···----·----
J , .. 
... •dJ 
" ~ " 'r: ., .J i-l 

~ 

l ' 

. . 

C'l c: -., .... -:::J 
CD 

s.. 
0 .. 
u .., 
~ 
't:l c: 
IV 

C'l c: -'t:l --:::J 
CD 

N 
I 

M 

f 
:::J en .... 

i6o 



-.. . ...... -
- .... ···-··· ·-

.. ······· ....... . 

0 0 o •• 

·- o .... .. 

.... ~·· .......... -.. . ···-·-
• 0 • -. ... .. ~---···. ····- · ..... ... ... ··---····---· .... 

··-.......... ···-·-·· . 

.. . ..... .. .. 

. ..!![-z; CASE l ---
lo-1''-----.....~o-----~-----~~-----"-----' 0 5 10 15 20 

DISTANCE FRO" PtAJrr, MILES . 



I -

c. 

( 

( 

. . 

.. 
• • ,_ 
• -• 
• 

• 

FIGURE 3-4 

.. -
~ 
~ 

.. 

. ..... . . .. . ~ . 

-~~~ __ e ~.;;~..:;; r;p~;'-· -_~_:r._:uo~_I-A'_-=0':=-:JU_.._~"'-~-· _"'-_P_I'Y._"~--=--~---------



A-4·1 

APPENDIX 4 

Chronology of Decision to Approve Afrlo~~ Entrv 

The following chronology traces the sequence which was followed in attempting 
to reach a decision for approval of the licensee ~s proposal to .ake initial 
.anned entry into the contain.ent building airlock. Most of the following 
information was provided by the NRC THI support office at the site. Two 
points should be noted fro• this chronology: 

NRC has not yet ac~ed on a recODDendation to enter the airlock 
although it was presented for approval by the licensee on· 
December 10, 1979. 

Until late on January 31, 1979 (the day entr.y was planned) the NRC 
THI On-Site Support Staff was unaware that approval of this proposal 
\ 'OUld be required by off-site managuent. • 

I t 

July 1979 The licensee presented an overall TMI-2 reactor containment 
building entrance progra. with a tentative schedule to 
their management and to the NRC on-site staff. During 

September 9, 1979 

October 11, 1979 

October 18, 1979 

October 30, 1979 

December 4, 1979 

December 10, 1979 

December 11, 1979 

December 19, 1979 

this presentation they expressed a need for obtaining eir 
samples and dose maps from reactor building personnel 
airlock No. 2 and then entry to airlock No. 2 prior to 
actual containment building entrance. 

The licensee initiated preparing required procedure for 
passage to and from barrel of personnel airlock No . 2. 

The licensee submitted this procedure to their Radiological 
Operations Review Committee (RORC) for review and appraisal. 

The procedure was disapproved with comments by RORC. 

The licensee resubmitted revised procedu~e to RORC 
incorporating comments by RORC. 

Revised procedure was approved by RORC. 

The NRC on-si te staff received the procedure for our 
revi ew and approval . 

The NRC on-site staff reviewed and approved the procedure. 

The Licensee stated i ia reactor bufl ding entry progru · 
meeting that the procedure has been approved by the NRC 
and they expect entry into the airlock No . 2 on January 28, 
1980; The NRC on-site staff was in the m!eting. · 



~ ---- ~ -~---------------------=----.,-------------, 

' . ' 

Januar,y 31, 1980 
(0730 hours) 

Januar,y 31, 1980 
!1720) 

Februar,y 13, 1980 

Februar,y 20, 1980 

A-4-2 

The licensee stated in daily .eeting (plan of day .. etfng) 
that they will .. ke entr,y to airlock No. 2 on this d~. 
The NRC on-site staff was in this .. eting. 

The NRC notified the licensee to cancel the f~l ... ntatfon 
of procedure to ente~ airlock No. 2. This procedure would 
have resulted fn the release of approxfaately .047 Ci of 
Kr-85 in 870 cubic feet of airlock No. 2 at.osphere. 

On-Site THI Support Staff drafted a C~fssfon paper to 
obtain approval for release of Kr-85 gas in reactor bufldfng 
personnel airlock at THI-2. 

Staff paper (SECY-80-105) submitted for Co.mfssion approval. 
Office of the Secretar,y requested co .. ission action by 
c. o.b. Februar,y 29. 



- ----------·-·-·- -·-~-

V. Stello 

..... .. 

... ·: t~: H. Fe1nroth 
4IJ • -:. • 

H. leech 

·. 
Collins 

. ~ . 
• I • 

:.·~ .. · ,'. 
~ R. F. Wilson 

G. Hovey 
J. Thorpe 

Joyce Freeun 
Don Lowry 

T. Gerusky 
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Acting Executive Director 
for Operations, NRC 

Director, Office of Inspection 
and Enforcement, NRC 

Director, TMI Site Support, 
NRC 

Chief of Reactor Evaluation 
Branch, Nuclear Power Develop­
.. nt Division, Office of 
Nuclear Energy Progr12s, 
DOE 

Acting Assistant Director, 
Environmental Projects, Ofv. 
of Site Safety & Env. Anal., 
NRC 

Senior Environ.ental Project 
Manager, NRC 

Deputy Director, TMI Site 
Support, NRC 

Director, THI-2 
Prospective Director, TMI-2 
Director, Envfron.ent, 
Health and Safety, 
Het·Ed/GPU 

Office of Lt. Governor 

Dept. of Envfron~ental 
Resources, Co.-onwealth 
of Pennsylvania 

• • t • 

Reviewed charter of 
ta~k group 

Summarized results 
of his trip to THI-2 
to review the two 
releases of Kr.ypton-85 
which occurred week 
of Februa~ 11, 1980. 

Provided over­
view of THI-2 
cleanup effort 

Reviewed the 
DOE's interest 
and involviiHnt 
in the THI-2 
cleanup. 

Reviewed the 
effort to prepare 
PElS for the 
TMI-2 cleanup 

Described site 
operations and role 
of the site NRC 
personnel • 

Described THI-2 
cleanup effort and 
Het·Ed/GPU per­
spective of 
problea areas. 

Provided review 
of conclusions 

reached by the 
Governor' s THI 
C01111ission 
regarding cleanup 
of THI-2. 
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APPENDIX 5 

List of Key Meetings (continued) 

February 22 

February 25 

R. Arnold 

Robert Reid 

G. Brubaker 
J. Shea 
J . MacKenzie 

A·5·2 

Sr. Vice President, 
Metropolitan Edison 

Mayor of Middletown, PA 

Council on Environmental 
Quality Staff 

Provided overview 
of TMI-2 cleanup 
operations and 
Met-Ed concerns 

Discussed subject 
of credibility 

CEQ's staff 
position on 
TMI-2 cleanup 
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APPENDIX 6 

Reference Documents for the THI-2 Special Task Force 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

Memo from W. Dircks to E. Helminski, dated February 15, 1980, regarding 
establishment of a Special Task Force to assess THI cleanup with attached 
memorandum from W. Dircks to Task Force Members . 

Press Release of February 19, 1980 announcing establishment of Special 
Task Force to study cleanup operations at THI. 

THI-2 Order dated February 11, 1980 imposing requirements of proposed 
tech specs attached thereto wfth accompanying safety evaluation and 
environmental assessment and negative declaration. 

NRC Statement of Policy and Notice of Intent to Prepare a Programmatic 
· Envi~onmental Impact Statement published in the Federal Register on 
November 27, 1979 (44 F.R. 67738). 

Press announcement telegrammed to President Carter from Pennsylvania State 
Legislator, Mayor, and anti-nuclear group (undated) • . 
Letter from G. W. Cunningham, DOE, to W. Dircks, NRC, dated February 5, 
1980, regarding OOE-EPRI cooperative program regarding evaluation of 
THI-2 lessons. · 

Preliminary notification of event or unusual occurrence (PNO-THI-80-03) 
dated February 11, 1980, regarding primary water leak at THI-2. 

NRC press release dated February 13, 1980, regarding release of some 
radioactive gas at THI-2. 

Bechtel Power Corporation Report entitled "Three Mile Island- Unit 2 
Planning Study for Containment Entry and Decontamination" dated July 2, 
1979. 

Letter from R. L. Rider, Bechtel, toR. W. Heward, GPU, dated July 13, 
1979 and accompanying Preliminary Assessment of Potential Cost and Schedule 
for the Recommission of the Three Mile Island Unit 2 Containment Building 
and Systems. 

Letter from R. C. Arnold, Met-Ed, to R. Vollmer, NRC, dated November 13, 
1979, and accompanying document entitled "Three Mile Island Unit 2, 
Reactor Building Purge Program, Safety Analysis and Environmental Report" 
(GQL-1416), dated November 12, 1979. 

12. Summary of Technical Plan for THI-2 Decontamination and Oefueling, Met·Ed, 
dated December 12, 1979. 

• f • • 
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13. letter fro• J. T. Collins, NRC, to R. C. Arnold, Met-Ed, dated Decelber 18, 
1979, trans11itting list of questions on Met-Ed 11Reactor Building Purge 
Progru" report. 

14. letter fr0111 R. H. Vol111er, NRC, t~ ~. c. ~;·nold, Met-Ed, dated Decelllber 18, 
1979, regarding reactor containment building atmosphere cleanup and 
withholding approval of request to purge the THI-2 reactor building. 

15. letter from R. F. Wilson, Met-Ed, to J. T. Collins, NRC, dated Janua~ 4, 
1980, enclosing responses to question raised in Collins' letter of 
Decelber 18, 1979. 

16. TMI-2 Hemorand~ and Order, dated October 16, 1979, authorizing operation 
of EPICOR-II and accompanying enviro~ental assessment (NUREG-0591) 
prepared by NRR, da~ed August 14, 1979. 

17. NRC Statement, dated Hay 25, 1979, directing preparation of environMental ' 
assessment regarding proposals to decontaminate and dispose of radio­
actively t.ontaminated waste water from TMI-2. 

18. Discussion of public comments and staff recommendation on use of Epicor-II 
~t TMI, prepared by NRR, dated October 4, 1979. 

19. letter from Chairman Ahearne to U. S. Senator Hart, dated Janua~ 22, 
1980, in response to November 15, 1979 letter raising questions on TMI-2. 

20. letter from H. Denton, NRC, to Congressman Ertel, dated August 9, 1979. 

21. letter from l . V. Gossick, NRC, to Congressman Ertel, dated November 2, 
1979. 

22. letter from Commissioner Kennedy to Senator Hart, dated October 1, 1979. 

23. letter from Chairman Ahearne to Senator Hart, dated Feburary 4, 1980, 
regarding THI-2 decontamination program. 

24. letters from l. V. Gossick, NRC, to Senators Hart and Simpson, dated 
Janua~ 2. 1980. 

25. Recommendation from H. Denton to NRC Commissioners regarding release of 
Krypton gas in reactor building personnel airlock at THI-2, dated 
Februa~ 20 , 1980. 

26. Internal NRC Memorandum from R. Vollmer to S. Eilpern, dated Janua~ 3, 
1980, regarding proposed draft settlement on City of lancaster, et al. v. 
!!B£. 

27. Internal DOE Memorandum fro11 W. Bfcksby to H. Fefnroth, dated Februa~ 8, 
1980, attaching EPA Report entitled "long-term Environmental Radiation 
Surveillance Plan for Three !4fle Island," dated September 27, 1979. 



28. NRC Staff document entitled, "TMI-2, February 11, 1980 Event Radiological 
Chronology." 

29. Transcript of NRC Commission Meeting regarding status of TMI-2 Minor 
Radiological Release, dated February 15, 1980. 

30. Internal NRC Memorandum fro. V. Stello to E. Case, dated February 20, 
1980, regarding inquiries at THI-2. 

31. Tentative outline for TMI-2 Programmatic Environmental Impact Stateme~t. 
dated January 10, 1980. 

32. Memorandum from Chairman Ahearne to the Commissioners, dated January 15, 
1980, regarding TMI-2 deconta.fnation progra. plan. 

33. Memorandum from R. Kennedy to Chairman Ahearne, dated January 18, 1980, 
re THI-2 Decontamination Plan. 

34. letter from Chairman Ahearne to Congressman Ertel, dated December 31, 
1979, responding to attached incoming letter of October 4, 1979. 

35. NRC press release announcing NRC staff issuance of environ~ental assessment 
of decontaminating Three Mile Island waste water, dated August 14, 1979. 

36. Memorandum from B. J. Snyder, NRC , to the Coaaissioners , dated October 9, 
1979, regarding operation of Epicor-II system at THI-2. 

37. NRC news release, dated February 13, 1980, announcing staff place.ant of 
new conditions on Three Mile Island Unft 2. 

38. Memorandum from E. J. Hanrahan to NRC Com.issioners, dated February 5, 
1980, enclosing report of B. J. Snyder covering two public meetings 
attended in Harrisburg, Pennsylvania, on January 29, 1980. 

39. Three Mile Island Uni~ 2 Radiation Protection Progra• report of the 
Special [NRR] Panel (NUREG-0640), dated Dec~er l979. 

40. letter fro. Senator Hart to Co~issioner Hendrie, dated November 20, 
1979, regarding Nov~er 9, 1979 hearing before U. S. Senate Committee on 
Environmental and Public Works . 

41. Letter from G. Speth, CEQ, to then Chairman Hendrie, dated October 10, 
1979. • 

42. letter from J. Hendrie to G. Speth, dated O~tober 15, 1979. 

43. letter from G. Speth to J. Hendrie, dated October 16, 1979. 

44. Settlement agreeMent fn City of Lancaster, -et al . v. NRC , U.S. District 
Court for the District of Columbia , civil Action No. 7§=1368 

' .. . 
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Proposed stipulation and order of d~s•issal with prejudice in Civil 
Action No. 79-1368 • 

------ -

:; ~· 
' .. :~ · 46. Report of the Governor's Co•fssion on Three Mile Island, Wi111u W. 

~~~t.~ __ r~·~J: .. · · Sa-anton, III, Lt. Governor, Chairman, dated February 26, 1980. 

Internal -..orandu. fro• v. Sttllo to E. Case, dated February 20, 1980, 
. regarding inquiries at TMJ-2 initiation of eva1uation. 

~-2 Reactor Building Entry Program, Attachments, dated February 20, 
1980. 

~lit:'!l·t.:~:::-""·· -·-· Pnss release announcing release of Pennsylvania Governor' s Coaaission on 
~l1~~~;ti· ,; · ~:.Three Milt Island Report, dated February 26, 1980 • 

..... ;··=-·"'~ t• 

r;~~r.~o;~~J50. · ·=i.ette~ fro. Mayor Reid of Middletown, PA, to Lt. Governor Scranton, dated 
· ·-· , F~ruary 22, 1980. 

·-... 
f • • . ... .• 

,51. Letter fro. G. A. Kudner, Met Ed, io staff, dated February 19, 1980, 
~ ·.,_regarding e~~ergency plan He110randU11 11 • 

. ,..,1 ... 
,_..,. :...--·.f Latter fi'OII H. A. Parsont, NRC to Or. E. Stonehil 1, NIH, February 21, 1980, 

·enclosing TMI Dose Summaries. 

I! . 

... 
~~;-:>• .. , .. , ... •• • , ·. . : ., -~ . 
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MEHORANDlM FOR: 

FRI)t: 

SUBJECT: 

UNITED STATU 
NUCLEAR REGULATORY COMMISSION 

WAININGTON. D. C. 20111 

February 15, 1980 

.IIIIL'f"' Hlt~4.S"~ 

Ellwar~ IIIAI'IhiR 
Ja&epll §eiAto :sr~,, fti•·•~ 
Robert Purple 
Robert Browning . 
Carl Seifert 
Robert Bernaro •. -
Nunzio Palladino ~·__.. .s-'f--. 
Sll<l611•~ rtt"IS"rr" 1>4• "'" .,~,.,. • 

Wil,iam J. Oi~cksU~ . 
Acting Executive Director for Operations 

A TWO WEEK ASSESSMENT OF THE ClEAN UP ACTIVITIES AT THREE 
·MILE ISLAND 

tlo.-~•"' '/fa.I/--
You are appointed to a task force to be chaired by EduiF&i llam"ehatt to evaluate 
the clean up operations at Three Mile Island, how they are being accomplished. 
and th~ rate at which they are being accomplished to insure that the public 
health and safety is being protected. 

The scope of the review effort is presented in t~ attachment. 

By copy of this memorandum, I am also directing that the Office Directors 
cooperate fully in these act ivi ties to assure that adequate resources are 
~ade available to. accomplish this task . · 
. . 

I am further directing that the task force have a completed report to the 
Commissi on on February 29, 1980. I wish to emphasize that this date is firm 
and no extens~on will be granted. 

Enclosure: 
As stated 

.· 

8009100\4\ 
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' ~ · . . . .. , . Enclosure 

SCOPE OF REVIEW .· .. . 

The rev1~ should ex .. ine the clean up operit1ons at TMI. how they are being 
ICCOIP11shed; the rate at which they are being accomplished. and assess plans 
for future activities. Potential problems which could adversely impact on 

·. 

the public health and safety should be critically examined. Recommendations 
should be made for avoiding or minimizing any such problem. The ex .. 1nation 
IIUst include both licensee and NRC activities: in addition •. legal requirements 
in the process should be identified and appr:~riate actions to respond to 
the~ should be recommended. 

The review must recognize the need to assure opportunities for public partici­
pation and balance them with the need for expeditious clean up operations. 
Protection of public health and safety must ~~ given first priority. • 

Also to be considered are requirements for adequate maintenance and surveillance 
activities. access to and clean up of various portions of the plant. and the 
schedule by wh~ch these are accomplished. · 

This evaluation 'should incl~de discussions with appropriate licensee and NRC 
staff members who have been directly associated with the clean up operations. 
To the extent possible, discussions with consultants and others who are 
familiar with the clean up operation should be included. 

·. 

: 
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REPORT DATE 
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PURPOSE OF SPECIAL TASK_ EORC ....... E __ _ 

1 BASED ON MR. DIRCKS' MEMOJ FEBRUARY 19 MEETING 

EVALUATE CLEANUP OPERATIONSJ APPROACH AND PACE 

ASSESS FUTURE P~~S 

EXAmNE PROBLEt1S AND MAKE RECOMt·1ENDATIONS 

IDENTIFY LEGAL REQUIREMENTS AND RESPONSE 

1 COVER BOTH LICENSEE AND NRC ACTIVITIES 

. • REPORT TO CDr1~1ISSION IN 10 DAYS 



API'ROACR~--

t ORGANIZE WORK TO f1EET TIME CONSTRAINTS 

t STARTED TECHNICAL ANALYSES <FEBRUARY 20) 

t ~lET WITH NRC.~ DOL. LICENSEE.~ STATE AND 
LOCAL OFFICIALS <FEBRUARY 20-23) 

t MET WITH CEQ <FEBRUARY 25> 

t PREPARED REPORT <FEBRUARY 26-28) 

.. 



K E Y F I N D I N GS 

• ZERO RELEASES IMPOSSIBLE~ BUT POLICY INTERPRETED AS ZERO RELEASES; 

CLEANUP HAMPERED 

• STAFF AUTHORITY UNCLEAR; ALL DECISIONS TO CDr1HISSION 

• LICENSEE CLEANUP APPROACH LOGICAL BUT MANY UNKNOWNS 

• NEED TO USE POLICY FLEXIBILITY FOR DATA GATHERING AND W\ltHENANCE 

PRIOR TO PElS 



• 

• 

• 

K E Y F I N D I N 6 S (coNT.) 

MAJOR TECHNICAL PROBLEMS: 

OI!iE.R.iB.Q.BL: 

OTHER FACTORS: 

PoSSIBLE FAILURES LEADING TO GREATER DIFFICULTY 

IN CLEANUP~ EXPOSURES~ OFFSITE RELEASES~ AND 

PUBLIC CONCERN; DELAYS INCREASE WORKER RISK; 

LACK OF INTERIM CRITERIA 

PERCEIVED LOW PRIORITY; INSUFFICIENT RESOURCES 

(SITE AND PElS); LICENSEE FINANCES~ POSSIBLE 

BANKRUPTCY; WASTE MANAGEMENT; PUBLIC ANXIETY 

PLUS LICENSEE AND NRC LACK OF CREDIBILITY; 

END USE OF PElS 

STATE OF PENNSYLVANIA AND CEQ VIEWS 



KEY RECOMMENDATIONS 

t COMMISSION COMMIT TO PROCEEDING WITH CLEANUP AS EXPEDITIOUSLY AS POSSIBLE; 

PROVIDES UMBRELLA FOR rKIORITY~ RESOURCES1 TIMELY STAFFWORK1 AND PROMPT 

DECISIONS1 E.G. ON VENTING PROPOSAL 

~ STAFF tSTABLlSH INTERIM CRITERIA TO PERMIT RELEASES FOR DATA GATHERING 

AND MAINTENANCE; SUBMIT FOR APPROVAL WITH NECESSARY "ONE-TIME" ASSESSMENTS; 

REQUIRE LICENSEE TO REVISE PLANS ACCORDINGLY 

• ENSURE TIMELY COMPLETION OF PElS (SUFFICIENT FUNDINGI ATTENTION); 

REEXAMINE SCHEDULES FOR ACCELERATION 

t MAKE ONSITE SUPPORT STAFF PERMANENT; PROVIDE FULL-TIME SPOKESMAN; MOVE 

ENVIRONMENTAL ASSESSMENTS TO BETHESDA; INCREASE STAFF 



KEY_ RECOMNENDATIONS Ccatl.Ll 

I STAFF CONTINUE TO ASSESS RISKS; REEVALUATE POTENTIAL FOR CRITICALITY 

AND ENSURE IT CAN'T HAPPEN 

I STAFF TAKE POSITIVE ACTIONS TO ENSURE EFFECTIVE COMMUNICATIONS WITH 

CITIZENS PLUS STATE AND LOCAL OFFICIALS REGARDING CLEANUP, ASSOCIATED 

PLANNED OR UNUSUAL EVENTS, AND THE PElS 

• OtHERS: 

ASSURE ADEQUATE REVIEW FOR LONG-TERM WASTE IMPACT; 

DEFINE BETTER END USE OF PElS AND ENSURE PElS FUL­

FILLS INTENTIONS; AND PREPARE, IN CONJUNCTION WITH 

OTHER AGENCIES, CONTINGENCY PLAN IN CASE OF LICENSEE 

FINANCIAL FAILURE 

EDQ ESTABLISH AND ENFORCE PLANS, SCHEDULES, PRIORITIES, 

RESOURCE ALLOCATIONS THROUGHOUT 



• EDO FEBRUARY 29 LETTER: 

ENDORSES THRUST OF REPORT ' 

ESTABLISHES INTENT THAT STAFF MOVE 

IMMEDIATELY IN KEY AREAS 

--· COMMITS TO PREPARATION OF MASTER PLAN 

AND SCHEDULE FOR CLEANUP AND IMPLEMENTATION 

OF RECOMMENDATIONS I 

I EDQ WILL PROCEED1 BEGINNING TODAY1 WITH STAFF TASKING 
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