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ABSTRACT

Proposed Action and Location:

DECONTAMINATION AND DISPOSAL OF RADIOACTIVE WASTES RESULTING
FROM THE MARCH 28, 1979, ACCIDENT AT THREE MILE ISLAND NUCLEAR
STATION, UNIT 2, LOCATED IN LONDONDERRY TOWNSHIP, DAUPHIN
COUNTY, PENNSYLVANIA

Dr. Ronnie Lo is the Project Manager for this supplement. He may be
contacted at the Three Mile Island Program Office, U.S. Nuclear Regu-
latory Commission, Washington, DC 20555 or at 301-492-8335.

In accordance with the National Environmental Policy Act, the Program-
matic Environmental Impact Statement Related to Decontamination and Dis-
posal of Radioactive Wastes Resulting from March 28, 1979 Accident Three
Mile Island Nuclear Station, Unit 2 has been supplemented. The supple-

ment was required because current information indicates that cleanup may
entail substantially more occupational radiation dose to the cleanup work
force than originally anticipated. Cleanup was originally estimated to
result in from 2000 to 8000 person-rem of occupational radiation dose.
Although nearly 2000 person-rem have resulted from cleanup operations
performed up to now, current estimates now indicate that between 13,000
and 46,000 person-rem are expected to be required. Alternative cleanup
methods considered in the supplement either did not result in appreciable
dose savings or were not known to be technically feasible.






SUMMARY

The Final Programmatic Environmental Impact Statement Related to Decon-
tamination and Disposal of Radioactive Wastes Resulting from March 28, 1979,
Accident Three Mile Island Nuclear Station, Unit 2 was issued by the U.S.
Nuclear Regulatory Commission in March 1981. That document (referred to as
the PEIS) stated that the most significant environmental impact of cleanup
activities at Three Mile Island Unit 2 (TMI-2) would result from the radiation
dose to the cleanup work force. The purpose of this supplement to the PEIS is
to reevaluate the occupational radiation dose and resulting health effects
from cleanup and to address additional alternative cleanup approaches using
information gathered since the PEIS was prepared. As a supplement to the
PEIS, this document should be considered part of the earlier PEIS. For
completeness, reference to the PEIS should be made for all aspects of the
NRC's National Environmental Policy Act review of the TMI-2 cleanup, other
than the radiation exposures and resultant health effects which are the
subject of this supplement.

When the PEIS was prepared, it was believed that 2000 to 8000 person-rem
of occupational radiation dose would be iafyrred during the decontamination
and defueling of TMI-2. Through May 1984, about 2000 person-rem have been
incurred in cleanup. When the PEIS was prepared, the reactor building had
been entered only five times. Since then, it has been entered more than
366 times to collect data, conduct tests, perform decontamination tests and
decontamination, refurbish the polar crane, remove trash and contaminated
equipment, and prepare for reactor vessel head 1lift and fuel removal. These
entries have resulted in increased knowledge of the actual conditions in the
building and awareness of the penetration of contamination into surfaces and
the extent of corrosion, which have greatly increased the difficulty of the
cleanup task. The temperatures reached during the accident and the time
between the accident and the initiation of cleanup are thought to be factors
in the decreased effectiveness of cleanup procedures.

Based on additional information available, decontamination workers at the
plant are expected to receive a total collective radiation dose estimated at
between 13,000 and 46,000 person-rem for the whole cleanup program. Doses to
individual workers are limited by the health and safety standards in federal
regulations. The licensee has agreed to set administrative controls that are
lower than the limits in federal regulations to make sure that exposures of
individual workers will be below the federal limits. Estimates of potential
health effects due to exposure of the workforce have been made assuming that
individual worker exposures are within regulatory limits. In the analysis in
this report, it has been conservatively assumed that any exposure to radiation
has a finite probability of causing cancer in the exposed workforce, and a
finite probability of causing genetic abnormalities in the offspring of the
exposed workforce. Using the preceding range of collective dose estimates
(i.e., 13,000 to 46,000 person-rem), the staff estimates that about 2 to 6
potential premature cancer deaths may occur in the total exposed workforce,

(a) In order to prepare this supplement, a cutoff date of May 11, 1984, was
established for data.
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during the remaining lifetime of the workers. 1In addition, a total of about
1 to 3 potential additional genetic disorders may occur over all future gene-
rations of the exposed workforce. The staff has used a central value for
health risk estimators in estimating these health effects. In addition to
uncertainties in collective dose estimates, there are also uncertainties in
the data base used to estimate health effects. Using the most widely accepted
range of health risk estimators, the staff estimates that the range of poten-
tial cancer deaths extends from O to as high as 26 for the highest workforce
exposure estimate. In a similar manner, the range of potential genetic dis-
orders extends from less than 1 for the lowest workforce exposure estimate to
17 for the highest workforce exposure estimate. It is important to note that
these potential cancer deaths and potential genetic effects, if they occur,
would be added to the expected 2,000 cancer deaths among the workforce and
5,000 genetic effects in the first five generations of the workers from
natural phenomena, assuming a workforce of 10,000. These potential cancer
deaths and potential genetic effects, if they were to occur, would not be
statistically discernable. That is, the number of health effects falls well
within the statistical variations of the expected cases of cancer fatalities
and genetic effects among the cleanup workers and their offspring from causes
unrelated to radiation exposures during the cleanup.

In accordarice with the requirements of the National Environmental Policy
Act, both the current cleanup plan and several alternative approaches were
examined for their impact on occupational dose. The current plan calls for a
dose reduction effort prior to defueling of the reactor, with primary-system
decontamination and final building cleanup to follow defueling. Only one of
the three additional alternatives considered in the supplement would result in
an appreciably lower occupational dose than that expected to result from the
current plan, but significant disadvantages are associated with this alterna-
tive, as discussed below.

The first alternative considers using approximately the same task se-
quence as that considered the most likely approach when the PEIS was origin-
ally prepared, that is, extensive cleanup of the reactor building prior to
defueling. The purpose of evaluating this alternative was to determine how
changing the work sequence from that of the current plan affects the occupa-
tional radiation dose, given current information. In evaluating this alterna-
tive, it was determined that some reduction in dose, up to approximately 107,
might be expected; however, the dose reduction is not considered sufficient to
justify the delays in fuel removal. Fuel removal delays are considered unde-
sirable because the fuel continues to pose a potential risk to workers and the
public and because information obtained from examining the fuel is expected to
be useful in improving the safety of other nuclear power facilities.

The second alternative considers phased defueling followed by decontami-
nation and building cleanup. Phased defueling would involve removing fuel
debris through the reactor pressure vessel head before removing the head and
plenum. This approach would minimize the possibility that fuel fines would
contaminate equipment and result in personnel exposure during later opera-
tions. However, no net savings in dose to workers would result because of the
need for additional work. This approach would delay fuel removal and all
subsequent cleanup activities for a minimum of 18 months.

iv



The third alternative parallels the current plan through fuel removal,
but then considers putting the reactor building, and possibly some of the more
highly contaminated portions of the auxiliary and fuel-handling building, into
a monitored, interim storage until additional decontamination activities could
be performed robotically. This alternative, if found to be technically feas-
ible, is expected to result in the lowest worker dose. However, there are
obstacles associated with this alternative, including uncertainty about when
robotic technology will have evolved enough to be feasible for extensive use
in completing cleanup; lack of information about the feasibility and safety of
interim storage; and lack of assurance that funds will be available for
ultimate cleanup. These obstacles preclude the immediate adoption of this
alternative; however, it may warrant further consideration after defueling is
completed. No decision is required on this alternative until after the fuel
has been removed. S

Although this supplement's estimate of the dose to the workers who per-
form cleanup and the possible resulting health effects are higher than those:
estimated in the PEIS, it is still the conclusion of the staff, as it was when
the PEIS was completed, that cleanup should proceed as expeditiously as pos-
sible to reduce the potential for release of radioactive materials to the
environment and to ensure that TMI-2 does not become a long-term radioactive
waste disposal site. If the damaged fuel and radioactive wastes are not re-
moved, the Island would, in effect, become a permanent waste disposal site.
The location, geology, and hydrology of Three Mile Island are among the fac-
tors that do not meet current criteria for a safe long-term waste disposal
facility. Removing the damaged fuel and radioactive waste to storage sites
that do meet all of the relevant criteria is the only reliable means for
eliminating the long-term risk of widespread uncontrolled contamination of the
environment by the accident wastes.






FOREWORD

This supplement to the Programmatic Environmental Impact Statement on the
decontamination and disposal of waste from Three Mile Island Unit 2 (the PEIS)
was prepared by the U.S. Nuclear Regulatory Commission, TMI Program Office,
Office of Nuclear Reactor Regulation (the staff), pursuant to the Commission's
April 27, 1981, Statement of Policy related to the PEIS and the requirements
of the National Environmental Policy Act of 1969 (NEPA). Assistance was pro-
vided by the Pacific Northwest Laboratory under the direction of the staff.

In the policy statement, the Commission states that as the licensee pro-
poses specific decontamination alternatives for each major cleanup activity,
the staff will determine whether these proposals, and associated impacts that
are predicted to occur, fall within the scope of those already assessed in the
PEIS. The staff may act on each proposal if the proposed activity and asso-
ciated environmental impacts fall within the scope of those assessed in the
PEIS. If an activity and its impacts fall outside of the scope of those in
the PEIS, the staff shall complete necessary reviews in accordance with NEPA.

One of the conclusions of the PEIS was that the most significant environ-
mental impact associated with cleanup would result from the radiation doses
received by the entire work force from cleanup activities. At the time the
PEIS was prepared, it was estimated that the cleanup would require 2000 to
8000 person-rem of occupational radiation dose. Since the issuance of the
PEIS (March 1981) and the Commission's Statement of Policy (April 1981), a
substantial amount of new information about the conditions inside the reactor
building has become available. Based on the new information and the apparent
decrease in decontamination effectiveness due primarily to delays in initiat-
ing cleanup, the staff now believes that the total occupational dose to
accomplish the entire cleanup could exceed the range predicted in the PEIS.
(To date, nearly 2000 person-rem have been required.) Therefore, this supple-
ment to the PEIS has been prepared in compliance with NEPA requirements.

Information for the supplement was obtained from the licensee's Environ-
mental Report and Final Safety Analysis Report (Metropolitan Edison Co. and
Jersey Central Power & Light Co. 1974), from the staff's Final Environmental
Statement for the operating license (U.S. Nuclear Regulatory Commission 1976),
from the staff's PEIS of March 1981, and from new information provided by the
licensee or independently developed by the staff. The staff met with the
licensee to discuss items of information provided, to seek new information
from the licensee that might be needed for an adequate assessment, and gen-
erally to ensure that the staff had a thorough understanding of the cleanup
operations. In addition, the staff sought information from other sources that
would assist in the evaluation, and visited and inspected the project site and
vicinity.

On the basis of the foregoing and other such activities or inquiries as

were deemed useful and appropriate, the staff made an independent evaluation
of the TMI-2 cleanup plans and operations and prepared a draft supplement
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to the PEIS. The draft supplement was circulated to federal, state, and local
governmental agencies and to interested members of the public for comment. A
summary notice of the availability of the draft supplement was published in
the Federal Register. The i?gsrmation on which the supplement is based was
made available to the public, and all comments received were considered by
the staff in preparing this final supplement. As a result of the comments
received, specific changes were made in this final supplement, specifically in
the estimation and presentation of health effects. In addition, the staff has
agreed to reevaluate the environmental consequences of curtailing cleanup
following fuel removal.

The draft supplement used information that was current to August 22,
1983. For this final supplement, a cutoff date of May 11, 1984 was used.
Since that time, a major milestone in cleanup has been reached. The reactor
vessel head has been removed and stored behind shielding on the head storage
stand on the 347-ft elevation. The internals indexing fixture was placed on
the reactor vessel, filled and covered. Both the doses to perform this work
and dose rates in the building following these activities were at the low end
of the expected range.

(a) NRC Public Document Room, 1717 H Street, Washington, DC 20555, and NRC
TMI Program Office, 100 Brown Street, Middletown, PA 17057.
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1.0 INTRODUCTION

1.1. PURPOSE AND SCOPE

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

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

in excess of the 8000 person-rem previously estimated. Therefore, this
supplement has been prepared to update the estimates of radiation dose and
assess the associated environmental impacts. The doses for waste-related

tasks that are used in this supplement have been taken directly from the PEIS.
These doses are expected to make only a very small contribution to the total
dose from cleanup.

This document, like the impact statement it supplements, is programmatic

in nature. That 1is, the action being considered is the assessment of the
cleanup, which is subject to NRC approval. In order to accurately predict the
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impact of the occupational radiation dose from cleanup, the most probable
sequences and methods for cleanup are evaluated. The most likely course of
action, presented here as '"the current cleanup plan," differs in sequence from
the most likely course of action at the time the PEIS was prepared. At that
time, the licensee was planning to begin cleanup in the reactor building with
an extensive decontamination of the building and equipment. Although progress
has been made on building and equipment decontamination, a great deal of addi-
tional work still remains. Rather than complete building and equipment decon-
tamination before reactor disassembly and defueling as originally planned, the
licensee has indicated his intention to remove the damaged reactor fuel as
soon as possible. Therefore, defueling prior to complete building cleanup is
the predominant feature of the current cleanup plan, which is presented and
evaluated in Section 2.2 of this document.

In accordance with the National Environmental Policy Act, alternative
courses of action are considered in this document. These alternatives were
selected to be consistent with the conclusion of the PEIS that the TMI site is
not suitable as a permanent repository for the accident-generated radioactive
waste. As discussed in Section 2.1.1 of the PEIS, a '"mo action'" alternative,
the option of not performing cleanup, would have the effect of converting the
reactor to a permanent repository. Therefore, under all alternatives con-
sidered, wastes would be removed from the site. The alternatives were also
selected to employ presently available technology, or, in one case, emerging
robotic technology, to effect cleanup operations. Within these two limita-
tions, a wide range of cleanup alternatives is not available. As a result,
the alternatives considered here differ from each other and from the current
cleanup plan primarily in individual task sequence and methodology.

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

1.2 HISTORY OF OCCUPATIONAL RADIATION DOSES RESULTING FROM CLEANUP ACTIVITIES

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

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

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

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

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

The cleanup effort in the reactor building at TMI-2 has focused on the
following activities to date:
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mapping of radiation levels, and air sampling
acquisition of data

decontamination of surfaces

placement of shielding

removal of sources of radiation exposure
processing of the sump water

refurbishment and testing of the polar crane
assessment of the extent of core damage
preparations for reactor vessel head removal.

O 0 0 0 ¢ 0 0 0 0

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

Although worker activities at TMI-2 have been quite different than those
at operating power plants, the accumulative doses at TMI-2 since the accident
have been lower than the average doses experienced at operating reactors. In
1981, the most recent year for which figures are available, the average col-
lective dose at U.S. pressurized-water reactors (PWRs) was 652 person-rem per
reactor (Brooks 1982). The collective annual doses at TMI-2 since the acci-
dent were 490 person-rem in 1979 (some of this dose was incurred prior to the
accident), 310 person-rem in 1980, 160 person-rem in 1981, 400 person-rem in
1982, 450 person-rem in 1983, and 180 person-rem in 1984 (to May 11). The
average dose per worker was also lower. Workers who received measurable radi-
ation exposure in U.S. PWRs received an average of 0.6l rem in 1981. At TMI
Units 1 and 2, a comparable group of workers averaged 0.23 rem/person in 1979,
0.11 rem/person in 1980, 0.16 rem/person in 1981, 0.45 rem/person in 1982, and
0.89 rem/person in 1983. This data was readily available only for Units 1
and 2 together. (In each of these years except 1979, more dose was accumu-
lated at Unit 1 than at Unit 2.)

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

placement of radiation shields
removal of the pressure vessel head
removal of the plenum

removal of fuel and fuel debris
hands-on decontamination.

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

Dose (Eerson—rem)(a)
1979 1980 1981 1982 1983 1984

Decontamination/Dose
Reduction (b)

Reactor Building 0.0 12 54 180 140 6.1
Auxiliary Fuel- 97 88 2.6 14 27 26
Handling Building
Systems 0.5 1.8 3.1 4.9 2.2 1.9
Reactor Disassembly & 0 0 4.3 120 130 100

Defueling (b)

Radioactive Waste Management
(Onsite Activities)

Solid Waste 14 23 8.9 7.6 15 1.4
Liquid Waste 30 11 18 12 16 3.8
Routine Operations &
Surveillance
Plant Operations 73 81 32 36 78 28
Plant Maintenance 82 31 31 20 38 8.4
Support Systems 95 33 9.5 4.1 4.4 2.8
Other 95 32 0.1 0.9 0.0 0.0
TOTALS 490 310 160 400 450 180
CUMULATIVE TOTALS 490 800 960 1400 1800 2000

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

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

where most of the defueling work will take place in the near future. This
effort has shown some significant results, as can be seen in Figure 1.2 and as
discussed further in Section 2.1.

1.3 REGULATORY AND ADMINISTRATIVE CONTROLS FOR LIMITING OCCUPATIONAL DOSE

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

e the activity is consistent with the TMNI-2 operating license and technical
specifications

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

e the activity and associated impacts fall within the scope of the PEIS.

Regulations governing occupational exposure to radiation for all NRC
licensees, including the TMI-2 licensee, are given in Title 10, Part 20, of
the U.S. Code of Federal Regulations (10 CFR 20). Two types of requirements
to protect workers against radiation are set forth in 10 CFR 20. The first
requirement (10 CFR 20.101) sets numerical limits on the amount of radiation a
worker may be exposed to in any calendar quarter. The limit for whole-body
external radiation is 1.25 rem (special limits apply to extremities-—--see
10 CFR 20.101) in any one quarter unless certain requirements regarding
individual lifetime dose limits and dose records are met, in which case the
limit is 3 rem per calendar quarter. Exposure records are kept on all workers
(licensee employees and subcontractors) and are reported to the workers at
least annually. The NRC regularly audits the licensee's dose assessment and
reporting activities.
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The second requirement deals with the fundamental approach to radiation
protection. The principle of maintaining radiation exposures ALARA has long
been a basic goal of radiation protection programs, and 10 CFR 20.1(c) states
that NRC licensees should follow this principle. The basic ALARA objective is
to ensure that radiation exposures are kept to the lowest levels that are
commensurate with sound economic and operating practices. The Nuclear Regula-
tory Commission's Regulatory Guide 8.8, "Information Relevant to Ensuring That
Occupational Radiation Exposures at Nuclear Power Stations Will Be As Low As
Is Reasonably Achievable,'" (NRC 1978) expands on the elements of an effective
ALARA program. These elements are reflected in the TMI-2 program, and in-
clude: 1) upper-level management responsibility and authority for the ALARA
program; 2) appropriate training and instruction for those at all organiza-
tional levels who are involved in radiation work; 3) review of the design of
new and modified equipment to ensure that the selection of equipment will
minimize occupational radiation exposure; 4) control of access to radiation
areas; 5) appropriate use of shielding; 6) extensive review of procedures, job
preparation, and planning to minimize the dose required to perform specific
tasks; and 7) adequate protective equipment and personnel-monitoring
instrumentation.

To promote ALARA and comply with the dose limits, the licensee has estab-
lished administrative radiation dose limits for workers. These administrative
limits require management approval for all doses in excess of 1 rem/quarter.
(Successively higher doses, up to the regulatory limits, require authorization
from successively higher levels of management (GPU Nuclear 1983). These
administrative limits are set below the regulatory limits to ensure that no
worker will be expoused to radiation in excess of the regulations. Since the
accident, the maximum annual radiation doses received by workers at TMI
Units 1 and 2 (not necessarily the same person each year) have been 4.5 rem in
1979; 2.1 rem in 1980; 2.1 rem in 198l; 4.2 rem in 1982; and 2.7 in 1983.
(See Figure 1.3 for the number of workers versus the yearly occupational dose
at TMI from the time of the accident through 1983.) In addition, all
operations planned at TMI-2 undergo review by the licensee's health physics
and radiological engineering staff to ensure that each task is conducted in
accordance with the ALARA principle. An important part of the NRC's review
and approval of cleanup activities is to independently determine that the
proposed work will be carried out following good ALARA practices.

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

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

2.1 BACKGROUND INFORMATION ON CLEANUP WORK

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

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

2.1.1 Cleanup of the Reactor Building and Equipment

The reactor building is a cylindrical reinforced-concrete structure with
a dome top, as illustrated in Figure 2.1. Levels within the building are
referred to by elevation above sea level. The building is entered at the
305-ft elevation. When the building was first entered after the accident,
radiation doses at this elevation averaged 430 mrem/man-hr. The placement of
shielding, the removal of debris, and decontamination of the building have
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reduced doses at this level to an average of approximately 140 mrem/man-hr in
mid-1983. The dose rate for normal operation, and the target for the total
cleanup effort, is on the order of 10 mrem/hr (Kanga 1983). Because radiation
sources are distributed throughout the building and are difficult to remove,
reducing the dose rate below the current level is expected to require greater
effort than that required so far. A plan view of the 305-ft elevation is
shown in Figure 2.2.

Above the 305-ft elevation is the 347-ft elevation (the operating floor),
which is currently reached by an open stairway. (An elevator and an enclosed
stairwell are also present; however, radiation dose rates resulting from the
accident have prevented refurbishment of the elevator and minimized use of the
stairwell.) The 347-ft elevation is used to gain access to the reactor vessel
head and service structure, the fuel transfer canal, and other areas important
for reactor disassembly and defueling. Doses at the 347-ft elevation averaged
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240 mrem/man-hr following the accident. Shielding, debris removal, and decon-
tamination have reduced the average doses to approximately 110 mrem/man-hr in
the summer of 1983. The target dose rate for cleanup of the 347-ft elevation
is in the 10-mrem/hr range. A plan view of this elevation is shown in
Figure 2.3.

The polar crane, located at the 426-ft elevation, is reached by ladder or
hoist from the 347-ft elevation. (The elevation of the crane's cab is 418 ft,
6 in.) The polar crane, shown in Figure 2.1, 1is necessary for numerous
activities in support of disassembly and defueling, and will also facilitate
the transportation of decontamination equipment, directional radiation
measuring devices, and shielding materials within the building. Worker doses
at initial access to the polar crane averaged 120 mrem/hr, but through con-
siderable work to decontaminate and prepare the crane for use, the doses have
been reduced to about 80 mrem/man-hr. Doses on the reactor vessel service
structure currently average 56 mrem/man-hr.

Below the 305-ft entry level elevation is the 282-ft elevation, or
basement, shown in Figures 2.4 and 2.5. The 282-ft elevation contains large
numbers of reactor control cables, various pumps and piping systems, the
reactor coolant drain tank (in a shielded cubicle), and other equipment. This
area contained accident-generated water to a depth of about 8 feet when the
building was initially entered after the accident. Since that time, the water
has been drained, processed, and recycled for use in decontamination. Water
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from decontamination efforts on the upper levels has flowed into the basement,
dissolving additional contamination in the basement and then removing it as
the water was pumped out. However, the numerous structures and pieces of
equipment at this level (see Figure 2.4) make cleanup particularly difficult,
and the area remains highly contaminated, with dose rates in the range of 1 to
1000 rem/hr, depending on location and distance from the floor. Although
a sample was collected from the stairway, no other entries have been made.
The basement is expected to be one of the most difficult areas in the building

to clean.

The highest measured radiation levels at the 282-ft elevation are in the
vicinity of the elevator shaft and enclosed stairwell. These structures,
which are made of hollow concrete blocks, became saturated with the accident
water and absorbed radionuclides from it. The bottom of the elevator shaft is
an enclosed area that until recently contained highly radioactive water.
Radiation from the contaminants in the elevator and enclosed-stairwell area of
the 282-ft elevation have prevented use of the stairwell and elevator at upper

levels as well.
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Because the accident-generated water remained in the reactor building for
several years, radionuclides concentrated on vertical surfaces at the water
surface level. This phenomenon, commonly referred to as '"the bathtub ring,"
continues to affect dose rates on the 282-ft elevation, and possibly in other
locations as well. Efforts to remove the ring by spraying from above have not
been successful in reducing general-area dose rates. Although some chemicals
may have a positive effect, it is expected that decontamination of concrete
areas will require removal of the surface coating and some of the concrete.
There is a thin layer of sludge on the floor of the 282-ft elevation,
which may contribute to dose rates, and the reactor building sump is also
expected to be highly contaminated. The sump is inaccessible for dose rate
measurement but has recently been sampled.

The cleanup of the reactor building will entail: the removal of miscel-
laneous equipment and debris that were in the building at the time of the
accident (ladders, scaffolding, tools, etc.); the decontamination or removal
of reactor-associated equipment (air coolers, cable trays, reactor piping,
etc.); the decontamination of building surfaces (both metal and concrete); and
various support activities to ensure the safety of workers performing these
tasks and to measure the effectiveness of the cleanup activities. Cleanup
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activities in the reactor building have been underway for several years and
are continuing. Considerable debris and equipment have been removed from the
305-ft and 347-ft elevations, and decontamination of the building and remain-
ing equipment has been attempted on these elevations. Some remote flushing of
the 282-ft elevation has been performed. Although decontamination using high-
and low-pressure sprays of borated water has reduced the level of smearable
contamination on equipment and building surfaces, these techniques have been
of limited success in reducing general-area dose rates. Effective, although
temporary, dose rate reduction has been achieved by the shielding of certain
sources of high-level radiation, including the elevator shaft and stairwell on
the 305-ft elevation and certain floor drains. (Shielding is considered only
a temporary measure because final building cleanup will require the elimina-
tion of these sources.)

Most tasks involved in the reactor building decontamination, reactor dis-
assembly and defueling, and primary-system decontamination can be performed
without access to the 282-ft elevation; therefore, cleanup of this area will
be left until the later stages of the cleanup operation in all options. How-
ever, the water being used for building decontamination is apparently continu-
ing to leach radionuclides from sources on this elevation; hence, it is
undergoing some continual decontamination. To the extent possible, pre-
liminary decontamination of the 282-ft elevation will be performed remotely or
semi-remotely from the 305-ft elevation. Tasks will include remote radiation
surveys and video examination, water and/or chemical spraying from above
through penetrations, and possibly the use of robots for cleaning and removing
equipment. When dose rates permit, hands-on decontamination techniques such
as those used in the remainder of the building will be employed. The ultimate
cleanup objective for the 282-ft elevation is also in the range of 10 mrem/hr.

Since the accident, the level of airborne radioactive material has neces-
sitated the wearing of respirators for all activities in the building. (Air-
borne-radionuclide concentrations during work in the building vary with the
level of activity. They have averaged from 2 to 23 times the allowable
concentration for a 40-hr/wk exposure without respiratory protection (Flanigan
1983 and 1984).) These respirators, while protecting the workers, tend to
reduce productivity and hamper mobility. In addition, in some areas the
airborne radioactive material has redeposited on cleaned surfaces, making
decontamination only temporarily effective. Much general building decon-
tamination has therefore been suspended temporarily. The problems of airborne
contamination and redeposition appear to be, at least partially, the result of
radioactive material associated with boric acid crystals in the air (Alvarez
1983). Boric acid comes from the primary coolant and, most importantly, from
the decontamination solutions used in the building since the accident. (The
solutions have been made from recycled accident-generated water that has been
processed by a selective ion-exchange treatment that removes radionuclides but
not boric acid.) The removal of boric acid from decontamination water is
currently being investigated by the licensee.

The principal radionuclides that were identified in the PEIS (pp. 5-26,

27) and reconfirmed by subsequent measurements are cesium-137, cesium-134, and
strontium-90. Cesium-137 has a 30-year half-life and is expected to be a
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major source of whole-body dose throughout cleanup. Cesium-134 has a 2.0-year
half-life and has therefore diminished to about 25% of the accident inventory
in the first 4 years following the accident. 1Its contribution to whole-body
dose rates will continue to decrease. Strontium-90 has a Z28-year half-life.
Therefore, it has decayed very little since the accident. It is, however, a
beta-emitting radionuclide, which means that protective clothing offers sub-
stantial worker protection. This mix of radionuclides is markedly different
from that of other reactors, where these radionuclides are contained within
the core. In those cases, cobalt-58 (7l-day half-life) and cobalt-60
(5.3-year half-life) are the principal sources of worker dose, and the dose
rate to which workers are exposed can be halved by waiting 5.3 years. At TMI,
the same halving of dose rate requires 30 years.

2.1.2 Disassembly and Defueling of the Reactor

A cutaway view of a typical pressure vessel for a PWR is shown in Fig-
ure 6.1 of the PEIS. This drawing has been modified, as shown in Figure 2.6
of this report, to show the results of work in progress and what has been
learned about the TMI-2 vessel and its contents by video camera examination
and other exploratory techniques. Proceeding from top to bottom of the
reactor pressure vessel, the conditions are as follows. Three of the lead
screws that were previously attached to control rod drives have been uncoupled
and removed to allow examination of the core and internals. A complete
control rod drive assembly has been removed for further examination of the
reactor vessel and internals and for characterization of the radiological
conditions under the head. All of the remaining lead screws have been
uncoupled. The upper plenum assembly, the device that positions the control
rods in the core, appears to be relatively undamaged. Clearance between the
pressure vessel and plenum is only 50 mils (50 thousandths of an inch), so the
ease of plenum removal is still open to question as the plenum may be warped.
There are portions of damaged fuel assemblies adhering to the underside of the
plenum. Beneath the plenum is a 5-foot-deep void where fuel and control rods
used to be. At the bottom of the void is a bed of loose rubble to a depth of
at least 30 inches. The Debris Defueling Working Group (Runion 1983) has
estimated, but not verified, that there are approximately 45,000 kg
(100,000 pounds) of rubble and fines in the TMI-2 reactor core that are
25,000 ym (1 inch) or less in size. These estimates indicate that 5300 kg are
800 um or less and 125 kg are 4 um or less. The conditions below the rubble
are not known. Material may be loose or may have been fused by melted nonfuel
material. The lower support structures may be intact or warped. Fuel may
have been deposited in the lower areas of the reactor vessel below the lower
support structure.

The tasks for reactor disassembly and defueling include:

e visual and radiological characterization of the core and the reactor
pressure vessel head

e preparation for head 1lift

e 1lifting and storage of the head and installation of the reactor internals
indexing fixture
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e installation of water cleanup systems for the reactor vessel and fuel
transfer canal

o refurbishment and modification of the fuel-handling system
e removal of the plenum

e removal of the fuel

¢ removal of the core support structure and lower internals.

Initial visual and radiological characterizations of the reactor vessel
and core have been accomplished. Additional underhead characterization,
including dose rate measurements, visual inspection (using closed-circuit
television), core topography, and water and debris sampling, is in progress.

Preparations for head 1ift are in progress. The wuncoupling of the
remaining 63 lead screws has been completed. Handling of the lead screws is
important because experience with those removed so far indicates that they may
be a significant source of radiation exposure to the workers. A test to
measure the radiation contribution from parked lead screws has shown that the
radiation from the lead screws will be reduced by the planned shielding during
and after head 1ift. Other preparations necessary for head 1ift include
disconnecting and removing cooling and electrical lines and overhead platforms
(in progress), detensioning (complete) and removing head studs and nuts,
refurbishing and installing the seal plate (in progress), and attaching the
hoisting equipment. The head will be lifted and stored away from the work
area. The head is highly contaminated, and plans have been made to shield it
during storage. Once the head is removed, the condition of the plenum will be
further assessed. Water shielding over the plenum will be provided by placing
the internals indexing fixture over it.

One or more water cleanup systems will be installed to treat the reactor
vessel and fuel canal water during defueling. These will be located in the
fuel transfer canal to use canal water as shielding. Because of particulate
and dissolved radionuclides in the primary coolant, cleanup of any water in
contact with the reactor core will be important for dose reduction and the
control of airborne contamination. Plans call for refurbishing and modifying
the fuel-handling system to accept fuel canisters. The plenum will be removed
intact or, if necessary, in pieces and stored underwater to provide radiation
shielding.

Loose, particulate fuel debris will be removed, followed by larger fuel
pieces. Fuel is normally handled underwater for radiation shielding. When
the fuel is removed, it will probably be placed in canisters in the water-
filled fuel transfer canal. These canisters will be tipped horizontally by
the modified fuel transfer equipment and passed through the fuel transfer tube
into a fuel storage pool in the auxiliary and fuel-handling building. Once
most of the fuel has been removed, the core support structure and lower
reactor internals will be removed (intact if possible, otherwise in pieces)
and any remaining fuel particles will be removed.



It is not certain what effort, if any, will be made to mechanically
remove fuel particles from the reactor piping system. Any particles that have
been swept into the outlet nozzles of the reactor vessel may be accessible
to defueling equipment through the reactor nozzles once the reactor internals
are removed.

Once all the fuel accessible through the reactor vessel has been removed,
defueling will be complete and the transfer canal will be drained and

decontaminated. Then primary-system decontamination can begin.

2.1.3 Decontamination of the Primary System

Directional radiation surveys indicate that reactor fuel and/or fission
products are dispersed throughout the primary piping system as finely divided
particles and/or as plating on surfaces. This material must be removed as
part of the cleanup. Section 6.5 of the PEIS contains a discussion of
primary-system decontamination. Since the completion of the PEIS, the
Electric Power Research Institute (EPRI) has funded research into the probable
distribution of radionuclides in the primary system (Cunane and Nicolosi 1983
and Daniel et al. 1983) and into physical and chemical methods available for
decontamination (Card 1983, Sejvar and Dawson 1983, Gardner et al. 1983, and
Munson et al. 1983). Although information about the distribution and removal
of contamination has thus been gained, there is little additional definitive
information on which to base a task description for primary-system
decontamination.

Decontamination solutions may transport radionculides from highly con-
taminated areas to less-contaminated ones. In some cases, plateout may occur
in the decontaminated areas, resulting in increased dose rates. For this
reason, the most highly contaminated portions of the system, such as the
reactor vessel and piping to the pressurizer, may require mechanical decon-
tamination by grit blasting or other methods before, or in place of, full-
system chemical decontamination.

Whether chemical or mechanical methods are used and whether the system is
decontaminated all at once or section by section, primary-system decontamina-
tion will entail most or all of the following in-containment activities:
opening the reactor coolant system, making connections to the reactor piping,
and introducing and removing decontamination agents or equipment.

2.1.4 Cleanup of the Auxiliary and Fuel-Handling Building

The auxiliary and fuel-handling building has two parts that are separated
by a common wall. One part contains tanks, pumps, piping, and other equipment
for the processing and storage of water for the reactor and primary cooling
system and for the treatment of radioactive wastes. The other part contains
fuel-handling and storage equipment and facilities. The general layout of the
auxiliary and fuel-handling building is shown in Figures 2.7 and 2.8.
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The interior of the auxiliary and fuel-handling building was severely
contaminated by radioactive material as a consequence of the accident. Piping
systems that interface with the reactor coolant system were also highly
contaminated. There are 26 such systems in the auxiliary and fuel-handling
building. Some flushing has been done, but major decontamination efforts are
still required. Cleanup of the building entails the following activity: the
removal of miscellaneous equipment and debris that were in the facility at the
time of the accident (ladders, tools, portable equipment, etc.); the decon-
tamination or removal of installed equipment (piping systems, air conditioning
and exhaust equipment, cable trays, electrical and lighting equipment, etc.);
the decontamination of interior building surfaces (both metal and concrete);
and the removal of contaminated sludge and resins. In addition, various
support activities must be performed to ensure worker safety and to measure
the effectiveness of the cleanup.

Cleanup activities in the auxiliary and fuel-handling building started
shortly after the accident and are currently underway. Considerable debris
and equipment have been removed, and decontamination of the building and
remaining equipment has begun. Because most of the interior surfaces (walls,
floors, etc.) are composed of uncoated concrete, radioactive materials have
penetrated or leached into the surfaces to varying depths. The use of high-
and low-pressure water sprays, wet vacuuming, concrete spalling, and manual
wiping has reduced both the level of smearable contamination on buiiding
surfaces and the dose rates in halls and normally occupied areas. Some
temporary dose rate reduction has also been achieved by shielding sources of
high radiation (e.g., floor drains, the elevator shaft, and various valves,
piping, and pipe dead legs). Internal decontamination of tanks and piping
remains to be done, including the purification demineralizers, where contami-
nated resin has remained since the accident. Cleanup of several of the
higher-dose-rate cubicles also remains.

Support activities in the auxiliary and fuel-handling building include:
perform radiation surveys to measure the progress of the cleanup effort;
identify the need for shielding and/or further decontamination; and provide
lighting and utilities. Support activities are also required for the repair
and maintenance of equipment used in the cleanup of the facility and for the
repair of piping leaks to eliminate sources of additional contamination.

2.2 CURRENT CLEANUP PLAN: DOSE REDUCTION FOLLOWED BY DEFUELING AND
DECONTAMINATION

The licensee's program for cleanup of the TMI-2 reactor building, as pre-
sented in Figure 1.4 of the PEIS, assumed extensive decontamination of the
reactor building to significantly reduce the radiation levels prior to reactor
disassembly and defueling. This sequence has been revised for several rea-
sons. First, the reactor building decontamination to date has been 1less
effective in reducing dose rates than was originally anticipated. Second, the
presence of the damaged fuel in the reactor core constitutes scme risk, pri-
marily to workers in the reactor building (the risk results from uncertainties
in the core configuration and the remote possibility of a boron dilution
incident potentially leading to recriticality of the core). Third, the
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information that will be obtained from laboratory examination of the damaged
core will be of value for the design of planned facilities and may also be of
benefit to the continued safe operation of other nuclear power facilities.
Therefore, to avoid further delaying the removal of the core, the licensee has
adopted a revised approach to cleanup.

2.2.1 Tasks and Sequencing of the Current Cleanup Plan

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

e dose reduction--presently underway and to continue during reactor
disassembly

e reactor disassembly and defueling--to begin in the near future
e primary-system decontamination--to follow defueling

e reactor building and equipment cleanup--to proceed as resources allow,
with completion following that of other activities

e cleanup of the auxiliary and fuel-handling building--presently underway
and to continue, concurrently with reactor building work, until complete.

2.2.1.1 Dose Reduction

The purpose of the dose reduction program is to reduce the radiation dose
rates in occupied portions of the reactor building before and during reactor
disassembly and defueling. These activities, which include the installation
of temporary shielding and the removal of certain equipment, are well along
and have helped reduce from 40 mrem to 14 mrem the average transit dose for
each worker entering the building on the 305-ft elevation and traveling to the
347-ft elevation and back. Future dose reduction plans call for the continued
use of shielding, additional source identification, and the removal, decon-
tamination, or shielding of floor surfaces, cable trays, air coolers, and
other sources of exposure. Dose reduction activities should also reduce air-
borne radioactive contamination and the recontamination of cleaned surfaces.

2.2.1.2 Reactor Disassembly and Defueling

Early in Period 1 or 2 of the dose reduction program, the preparatory
activities that are an essential part of reactor disassembly and defueling
will begin. Disassembly and defueling work is expected to continue at least
into Period 4 and possibly into Period 5.

The operations leading to and including the removal of the damaged core
from the reactor vessel are 1listed and discussed below in approximate
chronological order. Some will be done concurrently, and some resequencing
may be necessary or advantageous as the cleanup effort progresses. Although
planning is still underway, the licensee's current conceptual designs are
briefly described below:
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e removal of the reactor pressure vessel head

e installation of high-volume cleanup systems for the water in the reactor
vessel and fuel transfer canal

¢ refurbishment of the fuel transfer canal in the reactor building and of a
fuel storage pool in the auxiliary and fuel-handling building

e removal of the reactor vessel upper internals (plenum)

e removal of the reactor fuel, followed by its placement in containers and
transfer to the fuel storage pool

e removal of the reactor vessel lower internals (core support assembly),
followed by removal of remaining debris from the reactor pressure vessel
and draindown and decontamination of the fuel transfer canal.

Removal of the Reactor Vessel Head. Preparations for the removal of the
reactor pressure vessel (RPV) head are currently under way. Preparatory
activities directly related to RPV head removal are expected to include:
1) controlling the level of the primary-system water; 2) decontaminating and
inspecting support equipment and systems needed for head removal (mostly
completed); 3) characterizing radiological conditions under the RPV head to
ensure that the contamination and dose rates resulting from the head lift can
be safely handled (completed); 4) removing the missile shields shown in
Figure 2.1 (completed); 5) detensioning (in progress) and removing the RPV
head studs; 6) refurbishing the reactor internals indexing fixture (in pro-
gress) and placing it on the vessel after the RPV head 1lift; and 7) fabricat-
ing a cover plate for placement on top of the installed indexing fixture (in
progress). Also, as part of the underhead characterization, one control rod
drive mechanism has been removed. All lead screws have already been uncoupled
and will be parked in the RPV head service structure and removed later, if
required.

When preparations are complete, the RPV head will be 1lifted with the
polar crane to gain access to the reactor vessel internals and the fuel. It
will be placed on the storage stand with shielding. If dose rates or con-
tamination warrants, the transfer canal can be filled to facilitate head 1lift.
The internals indexing fixture and a cover will then be installed on top of
the reactor vessel to facilitate water shielding of the plenum and to provide
a work platform for plenum inspection activities.

Installation of High-Volume Water Cleanup Systems. High-volume water
treatment capabilities will be needed to clean particulate and dissolved
radionuclides from water in the primary system and the fuel transfer canal
both before and during the reactor disassembly and defueling. Although the
submerged demineralizer system (SDS) currently in operation at the site is
processing primary coolant, it does not have sufficient capacity to support
defueling. Two separate systems are planned, each with a capacity of about
400 gal/min for filtration and 60 gal/min for ion exchange. Preliminary
designs indicate that one of these systems will treat only reactor vessel
water, and the other will treat water in the fuel transfer canal (Devine
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1983). The filter for the system servicing the reactor vessel will be de-
signed to fit in modified fuel canisters and will be located in the fuel
transfer canal for shielding. The ion exchange columns are expected to be
about 100-ft® cask liners of mixed-zeolite ion exchange media. The columns
will be shielded underwater in the transfer canal pool, or placed in a
shielded cask inside or outside of containment. The filter for the system
servicing the fuel transfer canal will be 1like those used for the reactor
vessel. This entire system, which will use the existing SDS (after modifica-
tion) for cesium removal, will be submerged in spent-fuel pool "A" in the
auxiliary and fuel-handling building.

Refurbishment of the Fuel Transfer Canal. The refurbishment of the fuel
transfer canal will include the installation of the water cleanup system dis-
cussed above, the refurbishment and modification of the fuel transfer equip-
ment to handle fuel canisters, and the installation of the seal plate to allow
filling of the fuel transfer canal. Fuel storage racks for fuel pool "A" in
the auxiliary and fuel-handling building will also be modified.

Plenum Removal. After head 1lift and the installation of the indexing
fixture, and concurrently with refurbishment of the fuel pool and preparation
and filling of the fuel transfer canal, the condition of the plenum will be
evaluated. The clearance between the plenum and reactor vessel wall was very
small prior to the accident. It is not known whether accident conditions dam-
aged the plenum in a way that would make conventional plenum removal
impossible.

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

In an undamaged reactor, the removal and storage of the plenum is norm-
ally performed underwater in the fuel transfer canal so that the plenum does
not contribute significantly to the occupational radiation dose. This is the
current plan for TMI-2. However, if radiation levels permit, the plenum might
be lifted before the modifications of the transfer canal are complete. In
this case, the plenum would be lifted into air and subsequently stored under
water in part of the transfer canal.

Plenum removal is not ordinarily a high-dose job; however, it may be at
TMI-2, particularly if intact removal is not possible. Sectioning the plenum
would require that workers spend considerable time over the reactor vessel
attaching 1lifting devices to the plenum, aligning cutting equipment, etc.
Workers cutting the plenum would receive radiation dose from sources in the
reactor building and from the plenum and reactor coolant. However, the addi-
tional dose contribution from the plenum and reactor coolant could be fairly
small, depending on the depth of water cover and the effectiveness of the
water cleanup systems.
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Fuel Removal. Once the plenum assembly has been removed, defueling
equipment will be installed in the canal area and the fuel will be removed.
The fuel removal plans have not yet been finalized because investigations of
fuel conditions are still in progress.

The reactor vessel defueling sequence will involve removing only that
fuel material within the reactor vessel--not material that may be lodged in
other locations within the reactor primary system, such as in the coolant
piping. The removal of fuel and particulates from other portions of the
reactor primary system are discussed in Section 2.2.1.3.

The TMI-2 core contained 177 fuel assemblies. While their exact condi-
tion is uncertain, current information indicates that there are no intact fuel
assemblies. The fuel is assumed to be in a combination of the following
configurations:

o fused sections—-portions of fuel assemblies fused to each other or to
structural components in such a way that they will have to be
mechanically separated

e core debris--includes relatively large pieces that can be mechanically
handled, and smaller pieces that wili have to be hydraulically vacuumed
and filtered.

The initial step of defueling will be the removal of the core debris, to
clear the working area in preparation for the removal of large pieces of fuel
assemblies. The small debris will be removed first, followed by accessible
loose debris that is larger than pellets but small enough to be placed in
canisters. These canisters will be temporarily stored underwater in the
transfer canal, then moved underwater through the transfer tube to the
underwater spent-fuel storage racks in the fuel-handling building. This will
provide space in the transfer canal for subsequent defueling operations.
Large fuel pieces will then be removed using remote manipulators and/or
long-handled tools. Adjacent pieces may need to be separated in order to be
removed.

Removal of Lower Internals. The core support assembly is a large,
basket-like component in the reactor vessel that supports the fuel elements
and directs the entering reactor coolant towards the lower portion of the
reactor core. Along with the removal of fuel from the reactor vessel, fuel
particles will be removed from the lower internals. Then the core support
structure will be removed using the internals lifting fixture and polar crane,
if possible. If conditions require, it will be cut up for removal. As the
core support assembly is removed, remaining fuel debris will also be removed
and placed in transfer containers.

Although the fuel and reactor core material is highly radioactive, the
depth of water over the core should shield workers from all but dissolved or
very finely divided debris that becomes dispersed in the coolant. The reactor
water cleanup system is expected to remove this material and provide cleaned
coolant in the vicinity of defueling workers. Defueling will, however,
require that workers spend considerable time in containment, during which they
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will receive radiation doses from numerous sources. Because of the time
defueling requires, it will be a relatively large contributor to the radiation
dose for cleanup.

After the reactor has been defueled, any remaining fuel canisters and
particulate filters from the water treatment system will be transferred
through the fuel transfer canal to the fuel storage pool. Defueling equipment
will be removed and the transfer canal will be drained and decontaminated.
This will complete reactor disassembly and defueling.

2.2.1.3 Primary-System Decontamination

Decontamination of the primary system will involve mechanically and/or
chemically decontaminating the internal surfaces, as discussed in Sec-
tion 2.1.3 of this report and Section 6 of the PEIS. At the completion of
primary-system decontamination, the radionuclide concentrations in the primary
piping system should approach those of operating reactors.

2.2.1.4 Reactor Building and Equipment Cleanup

The cleanup of the reactor building and equipment will be an extension of
the dose reduction effort, with the purpose of reducing radionuclide con-
centrations and radiation dose rates to levels approaching those in operating
plants.

Chemical and mechanical decontamination techniques will be used on
equipment and on building surfaces. The removal of items such as cable trays,
insulation, and portable equipment will reduce doses and facilitate cleanup
operations. Some concrete removal is expected to be required, particularly on
the 282-ft elevation. The hollow-concrete-block walls on this elevation will
also need to be removed.

Reactor building cleanup will involve a continual sequence of identifying
the most significant contributor to radiation dose and airborne contamination,
decontaminating or otherwise removing that source, then identifying and
decontaminating or removing the next most important source, and so on until
dose rate objectives are met. This repeated process is necessary because of
the extreme difficulty (with available instrumentation) of identifying minor
contributors to radiation fields in the presence of major contributors.

Cleanup will be further complicated because, once a component is cleaned,
it may become recontaminated by particulate radioactive material from the air
or from equipment removal or decontamination activities in adjacent areas.
For this reason, it will be important to protect cleaned areas with plastic,
strippable coatings, or some other covering, and to determine a sequence for
cleanup activities that will minimize recontamination.

Dose rates in the reactor building {from equipment and surfaces) will be
a function of the effectiveness of the cleanup actions. It is expected that a
relatively large number of person-hours will be required to complete the
cleanup and that the dose rates will decrease ever more slowly as cleanup
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progresses, because removing a single large source has a much greater effect
on dose rates (per worker hour expended) than removing numerous smaller
sources.

2.2.1.5 Auxiliary and Fuel-Handling Building Cleanup

The overall objective of the cleanup effort in the auxiliary and fuel-
handling building is to permit access to all portions of the building. Access
has been limited because of surface and airborne contamination and radiation
exposure from confined sources (radionuclides inside pipe runs, resin columns,
dead legs, holding tanks, etc.).

Mechanical and chemical decontamination techniques will be used inside
tanks and piping and on equipment and building surfaces. The removal of
contaminated items that are still in the building, such as portable equipment,
insulation, sludge, resins, and miscellaneous debris, will facilitate cleanup.
Some concrete spalling has been done and more will be required, particularly
on the concrete surfaces that were below the accident water level or were
otherwise exposed to contaminated liquids. Hollow-concrete-block walls may
have to be removed. The building will require some additional general
cleanup, primarily of overhead areas and of cubicles and their contents.
As in the reactor building, cleanup may be hampered by recontamination, and
covering decontaminated areas with protective materials may be important.

The cubicle areas will be the most difficult to decontaminate because of
the concentration of equipment (tanks, filters, piping, etc.), the crowded
work space, the need for special shielding (e.g., lead blankets), and the high
contamination and radiation levels. The makeup and purification demineralizer
cubicles may be the most severely contaminated because of radionuclides that
were deposited in the in-line filters and demineralizer resins during the
accident.

The decontamination plan presented in the PEIS postulated complete decon-
tamination of the auxiliary and fuel-handling building wusing conventional
decontamination methods, including water flushing and hydroblasting (high-
pressure water flushing). Experience has indicated that these methods are not
effective 1in reducing dose rates and are not as rapid as originally
anticipated.

2.2.2 Occupational Radiation Dose Associated with the Current Cleanup Plan

In order to determine the occupational radiation dose associated with the
current cleanup plan, a team of nuclear-operations and decontamination
specialists evaluated the work to be performed and the dose required for each
task. Each task was evaluated assuming that the tasks would be performed in
the sequence described and that occupational radiation doses would be main-
tained ALARA by the proper planning and execution of each task. A great deal
of information and data required for accurate estimates will become available
only during the progress of cleanup (e.g., conditions inside the reactor,
characterization of contamination). Because of this, the radiation dose
estimate is presented as a range. The upper and lower ends of the estimated
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range represent the corresponding extremes of conditions based on an
evaluation of the information presently available.

Table 2.1 lists the estimated range of occupational radiation doses for
cleanup performed according to the current plan. Doses for work performed to
date and doses for waste management tasks (taken from the PEIS) are included.
Observations regarding these estimated doses are presented in the following
paragraphs.

The occupational dose incurred during performance of the dose reduction
task will effectively reduce the radiation doses to workers performing
subsequent tasks. Eliminating this task would effectively increase the doses
for later tasks.

The range of estimated doses for completing reactor disassembly and
defueling (2600 to 15,000 person-rem) is wide because of many uncertainties
involving the removal of the reactor internals and fuel and the effectiveness
of the water cleanup systems. The plenum may be removed intact, or an
extensive effort may be needed to section and remove it. The time required to
transfer the fuel to canisters is likewise uncertain. If the fuel is not
fused, a lower number of person-hours and a lower dose would be expected.
However, if much of the fuel is fused, the dose would be much higher. The
transfer canal will contain myriad small particulate sources of radiation that
will be removed by the water cleanup system during defueling. If these
sources are kept well underwater and transferred to fuel canisters by the
water cleanup system, dose rates will be low. However, if a significant
portion of these particulates forms a film on the surface of the water in the
transfer canal, the average dose rate for the workers could be much higher.

TABLE 2.1. Estimated Occupational Radiation Dose
for the Current Cleanup Plan

Task Person-rem
Dose Reduction Program 2,000-5,100
Reactor Disassembly and Defueling 2,600-15,000
Primary-System Decontamination 56-970
Reactor Building and Equipment Cleanup 5,900-21,000
Auxiliary and Fuel-Handling Building Cleanup 500-1,400
Utility and System Maintenance 100-200
Waste Management and Transportation(a) 97-485
Dose To Date 2000

13,000-46,000

(a) From the PEIS.
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The processes for primary-system decontamination have not yet been
identified by the licensee. The occupational dose required will be a function
of the number and type of dead legs (sample lines and other areas of
restricted flow) that workers must flush, the number of repeat processes that
must be performed, the occurrence of spills resulting from leaks in the
system, and the waste-handling method used.

Cleanup of the reactor building and equipment will result in an estimated
5,900 to 21,000 person-rem of occupational radiation dose. As much as 80% of
this dose is associated with cleanup of the 282-ft elevation. This estimate
assumes that considerable decontamination of this elevation is performed from
the 305-ft elevation through floor penetrations prior to entry into the 282-ft
elevation. As an alternative, immersion decontamination, accomplished by

filling the basement with water or other decontamination solutions and pro-
cessing the water on either a batch or a continuous basis, is being considered
but was not evaluated due to limited knowledge of its effectiveness. Exten-
sive use of robotics on the 282-ft level would also reduce the dose to
workers. The robotic option is explored further as Alternative 3.

Final cleanup of cubicals and systems in the auxiliary and fuel-handling
building, including the processing of decontamination waste from system and
tank cleanup, is estimated to require between 500 and 1400 person-rem.

The maintenance of utilities, communication systems, and other essential
services during the cleanup is expected to require an additional 100 to
200 person-rem, depending on the frequency of breakdowns and the duration of
the cleanup effort.

Approximately 2000 person-rem have already been incurred during cleanup
operations through May 11, 1984. 1In the opinion of the staff, if cleanup goes
well, it might be completed at the low estimate of 13,000 person-rem. How-
ever, even if additional problems continue to arise, cleanup should be com-
pleted at less than the high estimate of 46,000 person-rem.

2.3 ALTERNATIVE 1: EXTENSIVE CLEANUP FOLLOWED BY DEFUELING

As mentioned earlier, the initial cleanup plans discussed in the PEIS
called for extensive decontamination of the reactor building and equipment
prior to defueling. It was believed at the time the PEIS was prepared that
such decontamination could be accomplished largely by water flushing and
hydroblasting (high-pressure water flushing). Experience to date has indi-
cated that these activities are less effective at reducing dose rates than had
been anticipated, probably because contamination is embedded deeper in sur-
faces than was expected because of delays in beginning cleanup.

This alternative to the current cleanup plan calls for meeting the
initial dose reduction goal of about 10 mrem/hr in occupied areas through a
combination of aggressive decontamination, equipment removal, and shielding.
Once this goal is met, the reactor would be disassembled and defueled and the
primary system would be decontaminated. In this section, the procedures and
work sequence for decontaminating the building and equipment, disassembling
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and defueling the reactor, and decontaminating the primary system are out-
lined, and the impact of this alternative on occupational dose is discussed.

2.3.1 Tasks and Sequencing of Alternative 1

Under this alternative, decontamination of the auxiliary and fuel-
handling building would be as described in the discussion of the current
cleanup plan. The sequence of decontamination operations in the reactor
building would consist of first removing debris and heavy deposits, and then
cleaning the exposed surfaces. Cleanup efforts would begin at upper levels
and proceed downward to minimize recontamination. The majority of the
building-cleaning effort would precede defueling; however, some final cleanup
would be required following defueling and primary-system decontamination.

2.3.1.1 Reactor Building and Equipment Cleanup

Cable trays, overhead lighting, and electrical conduits are known to be
significant sources of occupational radiation exposure. Water flushing and
hydroblasting are not particularly effective at decontaminating these sources.
Unless some alternative method of chemical decontamination, such as foam
cleaning or freon cleaning, proves effective, the equipment would have to be
removed to eliminate these sources. Removal of the equipment would require
the identification and replacement of instrument and control cables required
for safety, and the installation of temporary lighting and electrical outlets
needed to operate decontamination and defueling equipment. Chemical decon-
tamination or removal of the reactor building's air coolers would also be
required. Floor drains would have to be chemically decontaminated, the
surfaces of concrete floors and walls would have to be removed by spalling,
and other aggressive decontamination actions would be required. Some shield-
ing of primary piping and other sources would also be required to reach the
dose rate objective.

Such an extensive cleanup program would require extensive planning,
testing, and source identification as well as a substantial number of workers
in containment. Large occupational doses would be incurred early in the
cleanup effort. This approach would delay the start of fuel removal for at
least 1-1/2 years and possibly considerably longer, depending on the
difficulties encountered.

2.3.1.2 Reactor Disassembly and Defueling and Primary-System
Decontamination

Under Alternative 1, disassembly and defueling of the reactor and decon-
tamination of the primary system would involve essentially the same tasks as
described for the current plan. The difference would be that these tasks
would be performed in lower radiation fields, with only a small dose contri-
bution from radiation sources associated with the building and equipment other
than the reactor primary system. During building cleanup, the primary coolant
would be processed in small batches through the SDS system, as is now being
done. This additional processing beyond what has already been done is
expected to have a negligible effect on the quantity of radioactive material
handled during defueling, or on the dose rates from this material. Theoreti-
cally, the longer radioactive materials are in contact with reactor piping,
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the greater the extent of radionuclide migration into the oxide layer of the
piping and the more difficult decontamination becomes. In view of the con-
siderable time between the accident and decontamination of the primary system
(under all options), the delay required under this alternative to allow for
building cleanup would have little effect on the ease or effectivness of
primary-system decontamination. Much of the dose received during primary-
system decontamination is from material in the primary system rather than
sources in the building. Therefore, the dose for primary-system decontamina-
tion in this alternative is only slightly less than the dose for the same task
in the current plan.

Additional building decontamination would be required during and follow-
ing both defueling and primary-system decontamination to maintain the dose
rates achieved during the initial building and equipment cleanup phase. This
recleaning would result in additional occupational radiation doses.

2.3.2 Occupational Radiation Dose Associated with Extensive Cleanup Followed
by Defueling

The occupational radiation dose associated with this alternative was
estimated in the same manner as was the dose for the current cleanup plan and
is shown, broken down by tasks, in Table 2.2. The dose reduction task called
for in the current plan does not appear in Table 2.2 because any of those
activities required as part of Alternative 1 would be performed as part of the
reactor building and equipment cleanup, not as a separate task.

It was assumed that considerable equipment would need to be removed in
order to achieve the goals for this alternative. Because fuel remains in the
reactor, certain safety systems are required. The preservation or replacement
of these systems would require a very large number of man-hours in containment
and a corresponding increase in worker doses.

TABLE 2.2. Estimated Occupational Radiation Dose for
Extensive Cleanup Followed by Defueling

Task Person-rem
Reactor Building and Equipment Cleanup 9,000-30,000
Reactor Disassembly and Defueling 820-6,500
Primary-System Decontamination 39-780
Reactor Building Recleaning 12-630
Auxiliary and Fuel-Handling Building Cleanup 500--1,400
Utility and System Maintenance 100-200
Waste Management and Transportation(a) 97-485
Dose to Date 2000

13,000-42,000

(a) From the PEIS.
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Even assuming release from some of these requirements, higher occupa-
tional doses were estimated for reactor building and equipment cleanup under
this alternative than under the current cleanup plan, for the following
reasons:

e Worker time in containment would be required to replace some control and
utility cables to ensure that the reactor is maintained in a safe status
prior to fuel removal.

o The lack of a dose reduction program preceding cleanup would result in
the cleanup work being done at high dose rates and would require more
worker hours for completion of this operation. (Under the current plan,
some source removal is performed as part of the dose reduction program.)

Even with aggressive building decontamination, there is little assurance
that the average 10-mrem/hr target for the reactor building could be met as
long as fuel and fission product contamination remained in the primary system.
The goal would certainly not be met inside the D-rings or near primary-system
piping and components. An average working dose rate of 10 mrem/hr was,
however, assumed as the low dose rate for most reactor disassembly and
defueling tasks.

The occupational dose for primary-system decontamination was lower under
this alternative than under the current plan because of the lower general-area
dose rates. The average dose rate, however, was assumed to be somewhat above
10 mrem/hr because the workers would be close to the reactor coolant piping
for much of this work.

The task of maintaining reactor building cleanliness during defueling and
decontamination is new under this alternative. The level of effort that would
be required is difficult to estimate because it would depend on the nature of
the reactor core debris, the contamination control barriers provided, the work
practices, the process used for primary-system decontamination, and the number
and size of any leaks in the primary system. Because the dose rates for this
task would be low, the total dose involved would be relatively small.

Cleanup of the auxiliary and fuel-handling building would result in the
same dose under this alternative as under the current plan because it would be
done in the same way.

Utility and system maintenance is estimated to require approximately the
same dose under this alternative as under the current plan. The utilities
would be needed for a longer time under this alternative; however, the dose
rates involved in maintenance would decrease earlier in the cleanup operation.
If cleanup were performed according to this alternative, fuel removal would
not begin for several years.

2.4 ALTERNATIVE 2: PHASED DEFUELING FOLLOWED BY REACTOR BUILDING CLEANUP

Alternative 2 differs from the current plan and the other alternatives in
that a large portion of the fuel debris would be removed as a slurry before
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the reactor vessel head was lifted. Although there are currently no plans to
do any defueling before the head 1lift, this alternative is included because
it would minimize the potential for fuel fines to contaminate equipment and
result in exposure to personnel during later operations. Also, there may be
safety advantages to having the reactor vessel head in place as long as
possible because it would provide shielding to the workers performing initial
defueling tasks. Drawbacks to this alternative include delays resulting from
the design, fabrication, and testing of equipment for phased fuel removal, and
additional equipment costs.

2.4.1 Tasks and Sequencing of Alternative 2

Phased defueling would be accomplished by altering the sequence of tasks
for reactor defueling. The major tasks and their general sequence for phased
defueling are:

o implementation of the dose reduction program, as described for the
current plan (this program would continue throughout reactor defueling)

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

e preparation for reactor vessel head removal, and removal of the head,
plenum, fuel, and reactor vessel internals, as described for the current
plan

e decontamination of the primary system, as described for the current plan

e completion of the auxiliary and fuel-handling building cleanup and the
reactor building and equipment cleanup, as described for the current

plan.

2.4.1.1 Fines Removal Prior to Head Lift

Under this alternative, a fuel debris removal system would be installed
before the reactor vessel head was lifted. This system would have some of the
features of the planned system for reactor water cleanup system except that
canisters would be provided for the collection of relatively large quantities
of fuel debris, and a system would be required for observing and manipulating
the vacuum nozzle within the reactor vessel. The time required for the design
and fabrication of this system would delay fuel removal and all subsequent
cleanup efforts for at least 18 months, perhaps longer.

The debris removal system would include a water vacuum probe inserted
through a CRDM nozzle (the CRDM was previously removed for the underhead
characterization work). The vacuum would be used to remove accessible fines
and small rubble. Debris removal would be observed by closed-circuit TV
(CCTV) inserted in one of the two vacant CRDM lead screw holes (the lead
screws were removed for quick-scan and quick-look operations). The debris
removal nozzle would be controlled by a cable system similar to that used for
control of the CCTV cameras. Clarified borated water would be returned to the
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reactor vessel using a third CRDM lead-screw opening. Actual debris removal
would take only a few months unless nozzle plugging and visibility problems
were severe, in which case it could take much longer. A substantial portion
of the estimated 100,000 1b of rubble 1 inch or less in diameter might be
removed in this way.

The fuel canisters would require considerable shielding, either by
storage underwater (which might be accomplished by filling the fuel transfer
canal) or by the use of massive shielding casks. Filling the fuel transfer
canal for shielding in the near future could impede the necessary refurbish-
ment of the canal. The availability of adequately shielded casks has not been
investigated.

2.4.1.2 Reactor Disassembly and Defueling

After the modification and refurbishment of the fuel transfer equipment
and the removal of accessible fines from the reactor vessel, reactor dis-
assembly and defueling would proceed as described for the current plan, with
the exceptions noted below. Under the current plan, every effort will be made
to perform a dry head lift because refurbishment of the transfer canal will
not be complete. If the head 1lift was delayed until the transfer canal
refurbishment was complete, as it would be wunder this alternative, the
incentives for dry head lift would diminish. A wet head lift is expected to
require less occupational dose.

Once the head was lifted, there would be much less particulate radio-
activity in the reactor coolant and therefore a diminished probability of
rapid releases of dissolved cesium from the core contents as it is disturbed.
This would lead to lower dose rates. Defueling after head removal would also
involve fewer filter changes and fewer worker hours because so much material
would have been removed before head lift. Later defueling activities would be
identical to those for the current plan, except that under this alternative,
the effort required to decontaminate the transfer canal following defueling
could be somewhat lessened because of lower contaminant levels in the water.

2.4.1.3 Primary-System Decontamination, Auxiliary and Fuel-Handling
Building Cleanup, and Reactor Building and Equipment Cleanup

These activities would be unaffected by the defueling method; hence, for
these activities, all aspects of Alternative 2 and the current plan are
identical.

2.4.2 Occupational Radiation Dose Associated with Phased Defueling
Followed by Reactor Building Cleanup

The occupational radiation dose required to perform phased defueling
followed by reactor building cleanup was estimated in the same manner as the
dose for the current plan. The total estimate and the breakdown by task are
given in Table 2.3. The occupational dose needed to accomplish the dose
reduction program was unchanged from that of the current plan.
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TABLE 2.3. Estimated Occupational Radiation Dose for Phased Defueling
Followed by Reactor Building Cleanup

Task Person-rem
Dose Reduction Program 2,000-5,100
Defueling Operation Prior to Head Lift 140-540
Reactor Disassembly and Defueling 2,600-14,000
Primary-System Decontamination 56-970
Reactor Building and Equipment Cleanup 5,900-21,000
Auxiliary and Fuel-Handling Building Cleanup 500-1,400
Utility and System Maintenance 140-280

Waste Management and Transportation(a) 97-485
Dose To Date 2000
13,000-46,000

(a) From the PEIS.

The dose range for removing the fuel fines prior to head 1lift was
estimated assuming that either water or solid material would be used as
shielding to diminish the dose contribution from the fuel fines.

The doses for reactor disassembly and defueling would be only slightly
lower under this alternative than under the current plan, because the time
that would be required for vacuuming the fines represents only a small portion
of the time needed for fuel removal, and the dose rates in the building would
remain approximately the same. The greatest advantage of early fuel removal
would be the subsequent decrease in the quantity of particulates that could
contribute tc worker dose. This decrease results in the lowering of the upper
bound assumed for the dose rates for the balance of defueling. The early
removal of fines might also simplify cleanup of the transfer canal, and this
benefit is reflected in the dose estimate.

The doses for primary-system decontamination, reactor building and equip-
ment cleanup, and auxiliary and fuel-handling building cleanup would be the
same under this alternative as under the current cleanup plan; they would not
be affected by the fuel removal procedure considered under this alternative.
The dose required for utility and system maintenance would increase over that
of the current plan to account for the additional time that this alternative
would prolong the cleanup. (This additional time would be needed to allow for
the design, development, construction, and testing of the equipment needed for
phased fuel removal.)
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2.5 ALTERNATIVE 3: DEFUELING FOLLOWED BY DELAYED CLEANUP USING ROBOTICS

A third alternative for cleaning up TMI-2 would be to clean up most or
all of the auxiliary and fuel-handling building and to reduce the dose rates
in and defuel the reactor, as described in the current plan; then to place the
reactor and containment building in interim, monitored storage, and to perform
final building cleanup using robotics sometime in the future, when appropriate
technology and devices become available.

While timely removal of the damaged fuel is considered essential. the
option of delaying further cleanup was considered worthy of evaluation.
Robotics is a rapidly emerging technology with the potential for eliminating
considerable occupational radiation exposure. Robotics 1is already being
applied to a limited degree in the auxiliary and fuel-handling building, and
applications in the reactor building are being evaluated. How much time would
elapse before reliable and economical robotic devices could perform a majority
of the in-containment cleanup work is unknown. The most optimistic projec-—
tions for robotic technology indicate that adequate robots will be available
before they would be required for building cleanup under the current work
sequence., More realistic projections indicate that a storage period of 10 to
20 years may be required before robotic cleanup would be possible.

Although maximizing the use of available robotic devices for high-dose
work would be consistent with the ALARA principle, certain assurances would be
required before this alternative could be adopted. The safety of the interim-
care phase would require additional study and assessment. There would need to
be better assurance that the robotic technology needed to accomplish cleanup
would become available. In addition, provisions for financing future cleanup
would need to be made.

2.5.1 Tasks and Sequencing of Alternative 3

This alternative would include the phases of cleanup discussed for the
reactor building in the current cleanup plan and would incorporate an interim-
storage phase as well. These are discussed below.

2.5.1.1. Reactor Disassembly and Defueling

The auxiliary and fuel-handling building cleanup, dose reduction program,
and reactor disassembly and defueling would proceed concurrently, essentially
as described in the current plan. The areas of the auxiliary and fuel-
handling building with the highest dose rates might be left untouched. In the
dose reduction program, slightly greater emphasis might be placed on shielding
rather than decontamination, and only locations that must be occupied for
reactor disassembly and defueling would be subject to dose reduction efforts.
The 282-ft elevation, for example, would probably be left totally untouched to
reduce the occupational radiation dose.

Because the safety of the monitored interim storage period has not been
evaluated, it is difficult to predict how much radioactive material, particu-
larly fuel, might be allowed to remain during this phase. Although it 1is
clear that fuel inventories should be reduced to a level where criticality is
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inconceivable, such a criterion would require only that about half the fuel be
removed. The actual quantity permitted to remain during interim storage, if
interim storage were allowed, would probably be much less.

Under this alternative, defueling might stop prior to final cleanup of
the transfer canal, or some selected mechanical or chemical decontamination
might required for those portions of the primary system that contain fuel
particles.

2.5.1.2 Interim Storage of the Defueled Reactor

Upon the completion of reactor defueling, the auxiliary and fuel-handling
building and the containment building would be placed in an interim, monitored
storage mode until robotic technology was available to perform the remaining
decontamination of cubicles in the auxiliary and fuel-handling building and
of the primary system and the reactor building and equipment. Interim storage
would involve the maintenance of essential services (e.g., security and
radiological surveillance, utilities, ventilation systems, and planning and
administration), but no active program of building or equipment decontamina-
tion would be conducted except as remote or robotic technology became avail-
able. During interim storage, occupational radiation exposures would be
restricted to those necessary to maintain the facilities in a safe and secure
condition. Tasks such as repairing the ventilation systems and changing
filters would account for most of the dose received.

2.5.1.3 Primary-System Decontamination

Except for those activities necessary for the reactor to be considered
safe for interim monitored storage, any primary-system decontamination would
be done by robotics. Decontamination performed by plant workers before
interim storage might include localized chemical or mechanical cleaning, but
would involve only a small fraction of the occupational radiation dose
incurred for complete primary-system decontamination under the current plan.

Further primary-system decontamination might or might not be undertaken
following interim storage of the reactor, depending on the anticipated future
use of the reactor, waste disposal limitations in effect at that time, the
capabilities of available robotic devices, and other factors. If decontamina-
tion were undertaken by robotics, the only occupational radiation dose
incurred would be from decontaminating and maintaining the robots, and
possibly from handling and transporting the waste generated; however, some of
these tasks might also be done by robotics.

2.5.1.4 Robotic Cleanup of the Reactor Building and Equipment

It is somewhat premature to envision in detail what tasks might be
involved in robotic cleanup of the TMI-2 reactor building because most
present-generation robots are severely limited in mobility, dexterity,
strength, or logic. The tasks of equipment removal, building and equipment
decontamination, shielding removal, and decontamination and building survey
would have to be performed to complete the cleanup. The principal difference
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between this alternative and the current plan is that these tasks would be
performed without workers routinely being in the reactor building.

Occupational doses incurred during robotic cleanup of the reactor
building, like those incurred during primary-system decontamination using
robotics, would primarily be those from decontaminating and servicing robots
and from waste-packaging, waste-handling, and waste transportation activities
that were not done robotically.

2.5.2 Occupational Radiation Dose Associated with Defueling Followed by
Delayed Cleanup Using Robotics

The occupational radiation dose associated with this alternative was
estimated in the same manner as the dose for the cleanup plan and the other
alternatives. The total and task-breakdown estimates are presented in
Table 2.4.

The dose reduction program and reactor disassembly and defueling would be
performed in the same way and require the same dose as under the current plan.

The primary-system cleaning performed by plant workers before interim
storage would consist only of the localized cleaning required for the plant to
be considered defueled. The extent of this activity was arbitrarily chosen

TABLE 2.4. Estimated Occupational Radiation Dose for Defueling
Followed by Delayed Cleanup Using Robotics

Task

Person-rem

Dose Reduction Program

Reactor Disassembly and Defueling
Primary-System Cleaning

Utility and System Maintenance

Interim Care of Reactor Building and
Auxiliary and Fuel-Handling Building
(1.7-31 person-rem per year)

Auxiliary and Fuel-Handling Building Cleanup

Robotic Primary-System Decontamination,
Reactor Building and Equipment Decontamina-
tion, and Final Auxiliary and Fuel-
Handling Building Cleanup

(b)

Waste Management and Transportation

Dose To Date

(a) Based on O to 20 years of interim care.
(b) From the PEIS.

2.31

2,000-5,100

2,600-15,000
11-190
80-160

0-6202)

97-1,400
300-3,500

97-485
2000

7,200-28,000



because the criteria for interim storage have not been established. A dose of
20% of that required for the full-system decontamination considered in the
current plan was used. In reality, any value between zero and the maximum
dose of 970 person-rem under the current plan might be possible.

Utility and system maintenance would be required only until defueling,
including any primary-system decontamination, was complete; therefore, doses
associated with this task are lower under this alternative than under the
current plan. However, a new task, interim care during the storage period,
would be required. The dose incurred in maintaining the reactor building
during this time would be 1.6 to 30 person-rem per year. This interim-care
period might not be required, or it could continue for as long as 20 years.
It is this difference that accounts for the wide range of doses presented.

Cleanup of the auxiliary and fuel-handling building would be much the
same under this alternative as it is under the current plan, except that areas
where there are high dose rates (e.g., the insides of tanks and piping
systems) might remain untouched until robotic technology was available. The
elimination of a few high-dose jobs involving a relatively large uncertainty
accounts for the difference between the low end of the dose range estimated
for this alternative and that presented for the current plan. The high end of
the dose range was estimated assuming the same treatment as under the current
plan. The dose incurred for interim care of the auxiliary and fuel-handling
building is estimated to be 0.1 to 1.0 person-rem per year.

Primary-system decontamination, reactor building and equipment decon-
tamination, and cleanup of remaining hot spots in the auxiliary and fuel-
handling building would all be done robotically under this alternative.
Robotic activities are, however, expected to result in some radiation dose to
workers maintaining the robots and performing other activities. This dose was
assumed to be between 57 of the low dose and 15% of the high dose from manual
performance of the activities.

2.6 ANALYSIS OF THE CURRENT CLEANUP PLAN AND ALTERNATIVES

Sections 2.2 through 2.5 described four approaches to accident cleanup at
TMI-2 and presented estimates of the occupational radiation dose associated
with each approach. The approaches that were selected would use available or
emerging technology and would be consistent with the conclusion of the PEIS
that the TMI-2 site is not suitable as a permanent repository for the
accident-generated waste. This section is intended to summarize the strengths
and weakness of the current cleanup plan and the three alternatives and to
provide an additional basis for the environmental impact discussed 1in
Section 3.

The criteria against which the licensee's current plan and each alterna-
tive were evaluated include:

public safety

occupational radiation dose

time schedule for fuel removal and completion of cleanup
technical feasibility.

o 0 0 o
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In the following discussion, the four cleanup options are compared using these
four criteria.

2.6.1 Analysis of Public Safety

The safety concerns of the TMI-2 reactor are presented in the PEIS and
have not changed. Therefore, they are not discussed here. However, the
safety concerns will be substantially reduced when the fuel is removed. The
current plan and Alternative 3 (defueling followed by delayed cleanup using
robotics) are therefore preferable according to this criterion. Alternative 2
(phased defueling followed by reactor building cleanup) was evaluated because
it appeared to have some advantages for the safety of the public and the
workers. The staff now feels that any advantages of Alternative 2 are offset
by the fact that it would delay defueling by at least 1-1/2 years.

The public safety of the monitored, interim-storage phase that is envis-
ioned as part of Alternative 3 would require additional evaluation. Although
the possible release modes and affected environment are well known, the
radionuclide inventories that will remain after defueling, the type of care
that would be provided, and the duration of the care period are unknown. An
evaluation of the safety of this phase would therefore be premature at this
time.

2.6.2 Analysis of Occupational Radiation Dose

As illustrated in Figure 2.9, the estimated dose associated with cleanup
of the TMI-2 site under the current plan is considerably higher than the dose
associated with cleanup under Alternative 3 (defueling followed by delayed
cleanup using robotics), and slightly higher than that for Alternative 1
(extensive cleanup followed by defueling). The estimated dose for the current
plan is equivalent to that for Alternative 2 (phased defueling followed by
reactor building cleanup).

Although the lowest occupational radiation dose is associated with Al-
ternative 3, the tasks that would be performed under this alternative, through
the reactor disassembly and defueling phase, are the same as those under the
current plan. Therefore, it is not necessary to make a decision for or
against Alternative 3 on the basis of radiation dose at the present time.

The second lowest dose is estimated for Alternative 1, extensive decon-
tamination followed by defueling. The implementation of Alternative 1 would
preclude the use of robotics to perform the high-exposure job of reactor
building cleanup because the building would be decontaminated in the very near
future, before adequate robotic technology became available.

On the basis of occupational dose, Alternative 2 (phased defueling fol-

lowed by reactor building cleanup) is essentially equivalent to the current
plan.
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FIGURE 2.9. Occupational Radiation Dose to Complete Cleanup

2.6.3 Analysis of Time Schedule

The prompt removal of fuel and cleanup of the reactor building affects
worker dose, both directly because of routine maintenance and indirectly
because of ease of cleanup. An attempt was therefore made to determine the
relative effect of the current plan and the alternatives on the timing of fuel
removal and the completion of cleanup. To do this, four schedules (presented
as Figures 2.10, 2.11, 2.12, and 2.13) were prepared to reflect the plan and
the alternatives. These schedules are presented in time intervals rather than
years. The intervals used here correspond roughly to the periods used by the
licensee in estimating radiation dose (Kanga 1983). If resources were un-—
limited, an interval could correspond to 6 to 9 months. Under the best con-
ditions of available resources, it probably represents 1 year; under less
favorable conditions, 2 years. These schedules show the earliest probable
start time and the latest start time for each activity. Because of the unique
nature of many of the cleanup tasks to be performed, there is an amount of
uncertainty for the duration of those cleanup tasks. Also, because of the
sequential nature of many of the cleanup tasks (e.g., under the present plan,
fuel removal 1is preceded by reactor head removal and subsequent plenum
removal), the starting and finishing date of many cleanup tasks will have a
cascading effect on the starting dates of subsequent tasks. Each of the
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schedules presented in Figures 2.10 through 2.13 show an early start and early
finsih sequence along with a more pessimistic late start and late finish
sequence. However, the two sequences should not be completely decoupled. For
example, one could have an early start and finish for one task followed by a
more lengthly period necessary to complete the subsequent task. In that case,
the subsequent task would have an early start date, however, the duration of
the task will correspond to the late start and late finish interval. The
actual completion date for the subsequent task would then fall between the
early finish and late finish dates as illustrated in those schedules. The
duration of major tasks in the various approaches to cleanup is discussed
below.

Under all options, reactor disassembly and defueling must await the re-
qualification of the polar crane. Under Alternative 1 (extensive cleanup
followed by defueling), disassembly and defueling must also await the comple-
tion of reactor building cleanup. Under Alternative 2 (phased defueling
followed by reactor building cleanup), disassembly and the completion of
defueling must await the design, fabrication, and operation of a system to
remove fines through the reactor head. For all approaches, disassembly and
defueling (from head removal through transfer canal cleanup) was estimated to
require a minimum of 2-1/4 intervals and a maximum of 4-1/2 intervals,
illustrated in detail in Figure 2.10.

Reactor building cleanup was estimated to require between 2 and 3
intervals under the current plan and Alternative 2 (phased defueling followed
by reactor buiiding cleanup). Under Alternative 1, when building cleanup
would precede defueling, it was estimated to require between 2-1/2 and 4
intervals because of the need to maintain some safety systems in operable
condition. In addition, under Alternative 1, the reactor building would
require some additional cleaning following both defueling and primary-system
decontamination.

Primary-system decontamination was estimated to require 1/4 to 1/2
interval following defueling for all cases in which it would be performed.
Cleanup of the auxiliary and fuel-handling building was estimated to require
from 1-1/4 intervals to 4 intervals, and utility and system maintenance is
required under all options for as long as work is going on.

As shown in Figures 2.10 and 2.13, the current plan and Alternative 3
(defueling followed by delayed cleanup using robotics) provide for the
earliest defueling, completed in 3-1/4 to 6 intervals. Alternative 2 (phased
defueling followed by reactor building cleanup) would delay the completion of
defueling to 4 to 6-1/2 intervals. Alternative 1 (extensive cleanup followed
by defueling) would have the greatest impact, delaying the completion of
defueling to between 4-1/2 and 8-1/2 intervals.

The completion of cleanup also varies with the alternatives. The current
plan and Alternative 1 are comparable in this area, with cleanup completed
between 5-3/4 and 9-3/4 intervals. Alternative 2 (phased defueling followed
by reactor building cleanup) would extend the cleanup time to between 6-1/2
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and 10-1/4 intervals. Under Alternative 3 (defueling followed by delayed
cleanup using robotics), final cleanup might not be completed for more than
30 years.

2.6.4 Analysis of Technical Feasibility

The technical feasibility of the various alternatives was also evaluated.
Alternative 3, involving delayed cleanup by robotics, would clearly have some
drawbacks in this area. Current models have suffered from reliability prob-
lems. In addition, there is no assurance that robotic technology will pro-
gress to the point at which robots could perform all phases of cleanup.
However, current models are capable of some cleanup tasks, and the development
of more versatile models appears to be progressing rapidly. Under Alterna-
tive 1, the ability of the licensee to meet the goals set for building and
equipment decontamination prior to defueling is subject to some doubt. Fuel
in the primary system might preclude meeting these goals. The current plan
and Alternative 2 (phased defueling followed by reactor building cleanup) were
both judged to be technically feasible.

2.6.5 Summary Analysis

The staff has determined that, in terms of the nature of the activities
involved, the current cleanup plan, Alternative 1, and Alternative 2 all fall
within the scope of the PEIS. The interim-storage phase of Alternative 3 does
not. All of the options have advantages and drawbacks (summarized in
Table 2.5), and all would involve an occupational radiation dose beyond that
estimated in the PEIS.

TABLE 2.5. Summary Evaluation of Cleanup Alternatives

Criterion Current Plan Alternative 1 Alternative 2 Alternative 3
Public Safety No change(a) No change(a) No change(a) Safety of
interim
storage not
evaluated
Occupational Dose Equivalent(b) Equivalent(b) Equivalent(b) Lower
Time for Fuel Early Latest Later Early
Removal
Time for Cleanup Early Early Later Not completed
Completion in a defined
time
Technical Feasible Feasible with Feasible Feasibility
Feasibility some not assured
reservations

(a) No significant change from that assessed in the PEIS.
(b) The current plan and Alternatives 1 and 2 were assessed to be equivalent
in terms of occupational dose.
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The current plan is equal or superior to the alternatives with respect to
all criteria except occupational dose; Alternative 3 would result in a lower
occupational dose, but currently the technical feasibility of Alternative 3 is
not assured.

Alternative 1 (extensive decontamination followed by defueling) has the
drawback of delaying fuel removal. There is also some question regarding the
feasibility of meeting the 10-mrem/hour decontamination goal prior to defuel-
ing and primary-system decontamination. Alternative 2 (phased defueling
followed by reactor building cleanup) is equivalent to the current plan with
respect to public safety and technical feasibility. It has the drawback of
delaying both fuel removal and final building cleanup.

Alternative 3 (defueling followed by delayed cleanup using robotics) is
expected to be superior to the current plan with respect to occupational dose
and equivalent with respect to the time for fuel removal. It would, however,
result in an undefined, but possibly very long, delay in the time required to
complete cleanup. The safety of the monitored, interim-storage phase could
not be evaluated at the present time, but some increased risk to the public is
expected to result from delaying final cleanup. The major difficulty in
assessing Alternative 3 was in regard to technical feasibility. There is
little doubt that the majority of building cleanup could not reasonably be
accomplished using robotic technology at the present time. One can only
speculate on what the state of robotic technology will be in the 0 to 20 years
following defueling. The staff prefers to present Alternative 3 as an alter-
native that may warrant further consideration after defueling is complete, but
cannot be considered feasible at the present time.
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3.0 REVISED ENVIRONMENTAL IMPACTS

The most significant environmental impact defined in the PEIS was the
radiation dose to workers during cleanup operations: it was determined in the
PEIS that offsite dose is not going to be significant. The revision of the
estimated occupational dose was calculated for this supplement to the PEIS,
based on new information regarding the difficulty of cleaning up the reactor
building and the auxiliary and fuel-handling building.

In Section 2 of this document, various alternatives for the cleanup of
TMI-2 were described. Occupational radiation doses were estimated for reactor
building cleanup, auxiliary and fuel-~handling building cleanup, primary-system
decontamination, reactor disassembly and defueling, and dose reduction
efforts. 1In all cases, a range of values was given for the occupational dose,
representing the uncertainty of the estimates. This section of the supplement
discusses the revised occupational-dose estimates and resulting health
effects. The discussion is divided into three sections. Section 3.1 dis-
cusses the population that would receive the occupational dose from the clean-
up. Section 3.2 summarizes the estimated occupational doses that would result
from cleanup. Section 3.3 discusses the potential health effects associated
with those estimated occupational doses.

3.1 AFFECTED POPULATION

The only population group considered in this supplement is composed of
members of the workforce who enter radiation zones at TMI-2 while conducting
cleanup operations. These workers are over 18 years old (average age is 42),
in good health, and primarily male. They are employed by the licensee and
the 1licensee's subcontractors, the Department of Energy and its subcon-
tractors, and the Nuclear Regulatory Commission and its subcontractors.

3.2 REVISED OCCUPATIONAL-DOSE ESTIMATES

The cumulative occupational radiation dose to complete cleanup of TMI-2
is presented in Table 3.1 for each of the four cleanup options. As discussed
in Section 2.6, the current plan and Alternatives ! and 2 are considered
acceptable at this time. Of these, the current plan represents the most
probable course of action for the licensee. Regardless of which option is
chosen, three operations are responsible for 90%Z or more of the total
occupational dose associated with cleanup. These three operations are:

¢ reactor building and equipment cleanup
e reactor disassembly and defueling
¢ dose reduction.

The highest percentage of the total dose will result from reactor

building and equipment cleanup. This operation is necessary to meet the
cleanup objectives.
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Reactor Building
and Equipment

TABLE 3.1.

Cleanup

Reactor Disassembly
and Defueling

Primary-System

Cumulative Occupational Radiation Dose Associated with Each

Cleanup Option (person-rem)

Current

Cleanup Plan Alternmative 1

Alternative 2 Alternative 3

5,900-21,000 9,000-30,000

Decontamination

Dose Reduction

Auxiliary and

Fuel-Handling

Building Cleanup

Utility and System

Maintenance

Radioactive Waste

Management and(b)

Transportation

Other

Dose Received To

2,600-15, 000 820-6,500
56-970 39-780
2,000-5, 100 -0-
500-1,400 500-1,400
100-200 100-200
97-485 97-485
- 12-630¢)
2000 2000

Date in Cleanup

(a)

(b)
(c)
(d)
(e)

5,900-21,000 300-3, 500 (@)

2,600-14,000 2,600-15,000

56-970 11-190

2,000-5,100 2,000-5,100

500-1,400 971,400
140-280 80-160
97-485 97-485
1460-540¢d) 0-620¢¢)
2000 2000

13,000-46,000 13,000-42,000

13,000-46,000 7,200-28,000

Includes dose to robotically complete primary-system decontamination and
to complete cleanup of the auxiliary and fuel-handling building.

Based on information from the PEIS.

For recleaning of the reactor building.

For defueling operation prior to head lift.
For interim care of reactor building and auxiliary and fuel-handling
building for up to 20 years.

3.2



Reactor disassembly and defueling will lead to the next largest portion
of the total dose. This operation is essential to the cleanup effort because
it assures public safety and provides for removal of the largest quantity of
radioactive material from the site.

The dose reduction program is associated with approximately 10%Z of the
total occupational dose for the current cleanup plan and Alternative 2. There
is no separate dose reduction program under Alternative 1 because any dose
reduction work done as part of this option would be included in reactor
building and equipment cleanup. For the current plan and Alternative 2, the
dose reduction program will result in lower total occupational dose for
cleanup than if the program were not carried out. The dose reduction program
is part of the licensee's effort to maintain occupational radiation doses
ALARA.

3.3 POTENTIAL HEALTH EFFECTS

Occupational radiation exposure of the workers involved in the cleanup of
TMI-2 is 1limited by the requirements of federal regulations 10 CFR 20.
Nevertheless, even individual radiation doses less than the limit of 3 rem per
quarter may have the potential for inducing health effects in the exposed
workers or in their offspring. A great deal of data on the biological
(health) effects of radiation has been accumulated on a worldwide basis over
the past several decades. These data have been analyzed by international and
national organizations responsible for radiation protection, i.e., the United
Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR
1977), the National Academy of Sciences' Committee on the Biological Effects
of Ionizing Radiations (BEIR 1980), the National Council on Radiation
Protection and Measurements (NCRP 1975), and the International Commission on
Radiological Protection (ICRP 1977). The findings of these organizations, in
particular the findings of the Committee on the Biological Effects of Ionizing
Radiation (the BEIR Committee), are the basis for estimating radiation-related
human health effects in this document.

The radiation doses which a worker involved in the TMI-2 cleanup will
experience in the course of that effort may result in somatic effects (effects
to the body of that worker) and genetic effects (effects to the worker's
yet-to-be conceived children and more remote descendents). The somatic effect
typically of greatest concern is the possibility of inducing a fatal cancer;
the genetic effects include a variety of inheritable changes that may result
in deficiencies or health problems in future generationms.

Published estimates of risk factors for both somatic and genetic effects
are scattered over a wide range. The staff has chosen to use the following

factors:

e 131 fatal cancers in the exposed workers per one million person-rem
(BEIR I 1972).

e 220 genetic effects among the offspring of the workforce per one million
person-rem (BEIR III 1980).
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The work force for the TMI-2 cleanup will be exposed predominantly to
penetrating radiation distributed over the whole body, so that any conse-
quences will not be restricted to a particular area or organ of the body.
More detailed information on the health effect risk estimators used by the
staff is contained in Appendix Z of the PEIS (Volume 2).

It should be stressed that these risks, or probabilities, are increments
above or additions to those risks to which the entire population currently is
exposed. Current public health statistics show that, for the entire U.S.
population, there is a 1 in 5 probability that death will be due to some form
of cancer. The normal occurrence of hereditary deficiencies and ill health in
the offspring of the present U.S. population is about 1 in 9. The occupa-
tional dose to the work force cleaning up TMI-2 may increase the workers' risk
of death from cancer, but, as discussed below, this added risk is relatively
small in comparison with the existing risk. In addition, the risk of genetic
effects among the offspring of the work force may increase, but this increment
is also very small compared to the natural occurrence of hereditary defi-
ciencies and ill health.

Potential health effects from occupational exposure to radiation were
calculated for the work force on the basis of radiation doses ranging between
13,000 and 46,000 person-rem. For the minimum—collective-dose case
(13,000 person-rem), 2 additional fatal cancers may occur. For the maximum-
dose case (46,000 person-rem), 6 additional cancer fatalities may occur.
These 2 to 6 cancer fatalities would be in addition to the approximately
2000 deaths from cancer that would occur naturally in a work-force of 10,000
without this occupational exposure. These 2 to 6 potential cancer fatalities
would not be statistically discernable. That is, this number falls well with-
in the statistical variations of the approximate 2,000 deaths from cancer from
natural cancer such that no statistically significant cases of cancer deaths
among the cleanup workers would likely be attributable to radiation exposures
from the cleanup.

The total number of potential additional cancers, both fatal and non-
fatal, from the occupational exposure would be approximately 1.5 to 2 times
the number of potential fatal cancers, according to the 1980 BEIR report.
Although it is possible to compute a range of probabilities for cancer induc-
tion among average individual workers based on the above figures, the results
of such a calculation may not bear a close relationship to actual risks since
the work force size and collective dose associated with the various tasks can
differ by large factors, rendering inapplicable the concept of an average
individual worker.

The licensee applies administrative controls for doses to its employees
in order to ensure compliance with the regulations given in 10 CFR 20. These
controls result in keeping most doses to less than 1 rem/quarter (see Fig-
ure 1.3). Most of the workers involved in the cleanup can be expected to be
in this category. The regulations of 10 CFR 20 limit the highest quarterly
dose that an individual worker may received to 3 rem/quarter. Individuals are
not allowed to receive exposures in excess of 1 rem/quarter unless there are
special circumstances. For example, a complex task that would normally be
done by a single worker might require several workers if the l-rem/quarter
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administrative control were imposed. In such situations, the total exposure
to the work force can often be reduced if one worker is allowed to exceed
1 rem/quarter (but not the 10 CFR 20 limits) in order to complete the task.

For an individual worker who gets 1 rem/quarter throughout an assumed
9-year cleanup period, the total dose would be 36 rem. For a person of
age 30, the probability of dying of cancer from normal causes is, as discussed
above, about be 1 in 5. The added probability of a premature death from
cancer as a result of receiving a radiation dose of 36 rem would be 1 in 210.
Thus, for the decontamination workers, the overall probability of death from
cancer would be 1 1in 4.9. The equivalent decrease in life expectancy from a
36-rem dose would be about 23 days. The risk for a younger worker would be
greater, and for an older worker it would be less.

The number of potential additional genetic effects totalled over all fu-
ture generations of the offspring of the workforce is estimated to be 1 for
the minimum-collective-dose case, assuming that about one-third of the col-
lective dose is a genetically-significant dose (according to ICRP Publica-
tion 26, paragraph 80, 1977, it is assumed that about one-third of the occu-
pational radiation dose is received by workers who have offspring subsequent
to the radiation exposure). For the maximum-collective-dose case, the number
would be 3. The potential number in the workers' children (i.e., the first
generation of offspring) would be one-third to one-sixth of the total number
of genetic effects over all generations. The normal (exclusive of occupa-
tional dose) incidence of genetic disorder in 10,000 offspring would be about
1100. BEIR III indicates that the mean persistence of the two major types of
genetic disorders is about 5 generations and 10 generations.

In the discussion above, the staff has treated the selected risk estima-
tors (131 fatal cancers, 220 genetic effects per one million person-rem) as if
they were unique, accurate values. The purpose was to make the discussion
understandable to the general public. Some commenters have proposed risk
estimators which differ greatly (see Appendix A, comment letter #20 from
Drs. Pisello and Piccioni and its enclosure). However, the values that the
staff considers are the most reliable values are those provided by the ICRP,
UNSCEAR, and the BEIR Committee in their publications of the past dozen years,
and these values fall within a relatively small range. For the range of
annual individual doses reported for the TMI-2 cleanup through 1983, i.e. less
than 5 rem per year, the values fall between zero and 568 fatal cancers per
million person-rem for somatic effects. The staff believes that the somatic
effects risk estimator may be considered with confidence to be in the range of
zero to about four times the value used in this document. The staff does not
consider any of the estimates to deserve representation by more than one
significant figure; the use of 3 figures here only helps identify the par-
ticular value and relate it to its derivation.

Table 3.2 (adapted from Table 2.10 of Appendix Z of the PEIS) shows the
assortment of values for the cancer fatality risk estimator published by the
BEIR Committee and by UNSCEAR since 1971. The values range from about one
half that used by the staff to about four times as large. Furthermore, for
collective doses consisting of exposures amounting to at most a few hundreds
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TABLE 3.2. Comparison of Fatal Cancer Risk Estimators

Cancer Mortality Estimators

Source (deaths/10® person-rem)
NRC staff (PELS) 135(2)
BEIR, 1980 ‘P’ 67-169
BEIR, 1972¢¢) 115-568
UNSCEAR, 1977(9>¢) 75-175

(a)

(b)

(c)

(d)
(e)

Risk estimator used for members of the public.
For workers, a risk estimator of 131 deaths/

108 person-rem was used. This value accounts

for worker age-specific (20-70) radiosensitivity.
Linear-quadratic dose-response model for absolute
and relative projection models. These values
represent the BEIR committee's stated best
estimate. However, the committee also pointed
out that there are arguments that also favor the
linear and pure quadratic effects models.
Corresponding estimator values for the linear
model are 158-403. The pure quadratic model
provides estimates lower than the linear and
linear-quadratic models, but values were not
calculated for this case.

Values obtained from Table V-4, BEIR, 1980, are
an update of values obtainable in Table 3-3 and
3-4 of BEIR, 1972. Range attributable to dif-
ferences between absolute and relative projection
models.

Range of estimates for low-dose, low-LET radia-
tion (UNSCEAR 1977).

UNSCEAR chose to not publish any revised somatic
effect risk estimators in its 1982 report due to
the then unresolved proposed revision of the
estimates of doses received by the populations of
Hiroshima and Nagasaki.
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of millirem to an individual per year in addition to background, the BEIR Com-
mittee stated that the possibility of zero is not excluded by the data. The
largest estimator from Table 3.2, 568 fatal cancers per million person-rem,
indicates 7 to 26 potential fatal cancers for 13,000 to 46,000 person-rem.
The smallest, 67, indicates 1 to 3 potential fatal cancers.

The values for the genetic effects risk estimators published by the BEIR
Committee in their 1972 and 1980 reports, by UNSCEAR in their 1977 and 1982
reports, and a result from an ICRP Task Group, together with the estimator
used by the NRC staff are all within the range of 60 to 1500 per million live-
born offspring due to 1 rad exposure to each parent. If the largest of the
estimators in BEIR, 1980, (i.e., 1100) were applied to the collective dose
range of 13,000 to 46,000 person-rem and assuming one-third of the dose is
genetically significant, the corresponding range of number of potential addi-
tional genetic effects for all following generations is estimated to be 5 to
17. Use of the smallest estimator, 60, produces estimates of one or less than
one.
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4.0 CONCLUSIONS

In this supplement to the Programmatic Environmental Impact Statement,
the NRC staff has reevaluated the occupational radiation dose and the health
effects associated with the proposed cleanup of Three Mile Island Unit 2. As
a result of this evaluation, the staff has reached the following conclusions:

e All options for the TMI-2 cleanup evaluated in this supplement involve
occupational radiation doses higher than those predicted more than
3 years ago in the PEIS. The basis for these revised estimates is
increased knowledge of the conditions inside the reactor building and of
the effectiveness of decontamination and dose reduction efforts.

e The costs of the cleanup, in terms of environmental impacts, are in the
radiation exposures and potential health effects among the cleanup
workers. Despite the possible increase in radiation exposures to the
workers, the benefits of cleanup, especially reactor disassembly and
defueling, still exceed the drawbacks. The major benefit of the cleanup
will be the elimination of the continuing risk of potential uncontrolled
releases of radioactivity to the environment from damaged fuel or from
the radioactive contamination which is distributed throughout the primary
system, the reactor building, and the auxiliary and fuel-handling build-
ing. It is the staff's judgment that the conclusion of the PEIS that
"cleanup of the TMI-2 facilities should proceed as expeditiously as
reasonably possible to reduce the potential for uncontrolled releases of
radioactive materials to the environment" remains valid, at least through
the defueling stage.

e Another benefit of cleanup is the additional knowledge that would be
useful for reducing the risks and consequences of possible future
accidents at nuclear power plants. This earlier PEIS conclusion remains
valid. While considerable information has already been obtained in the
cleanup to date, much more data remains to be obtained as the focus of
the cleanup is directed towards reactor disassembly and defueling. The
information to be obtained increases the understanding of fission product
behavior resulting from severe accidents, the metal-water reaction and
the corresponding generation of hydrogen, the management of very highly
contaminated 1liquid and solid radioactive waste, the management of
gaseous radioactive waste, decontamination methodology and techniques,
radiological and physical protection of workers in highly contaminated
areas, and radiation and environmental effects on materials and equip-
ment. This information could be applied to current and planned nuclear
power facilities in a variety of areas including plant and equipment
layout and design, accident mitigation system design, instrument location
and design, radioactive waste processing system design, surface coatings
for contamination control and mitigation of fission product releases from
severe accidents.

¢ The only means identified in this supplement for substantially reducing

the occupational dose is the extensive use of robotic technology. Under
any cleanup plan that makes use of this technology, the feasibility of
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completing the cleanup will depend on developments in robotics, which are
uncertain at this time. Because the highest dose is associated with
reactor building and equipment cleanup, adoptation of this approach can
be reconsidered following defueling or when there are sufficient
developments in robotic technology.

Decontamination workers at the plant will receive a total collective
radiation dose estimated at between 13,000 and 46,000 person-rem for the
whole cleanup program. These ranges are broad because of uncertainties
about the plant conditions and about the amount of work that will be
needed to decontaminate the reactor building and its contents.

Doses to individual workers are limited by the health and safety stan-
dards in federal regulations. The licensee has agreed to set adminis-
trative controls that are lower than the limits in federal regulations to
make sure that exposures of individual workers will be below the federal
limits. Estimates of potential health effects due to exposure of the
workforce have been made assuming that individual worker exposures are
within regulatory limits. In the analysis in this report, it has been
conservatively assumed that any exposure to radiation has a finite prob-
ability of causing cancer in the exposed workforce, and a finite prob-
ability of causing genetic abnormalities in the offspring of the exposed
workforce. Using the preceding range of collective dose estimates (i.e.,
13,000 to 46,000 person-rem), the staff estimates that about 2 to 6
potential permature cancer deaths may occur in the total exposed work-
force, during the remaining lifetime of the workers. In addition, a
total of about 1 to 3 potential additional genetic disorders may occur
over all future generations of offspring of the exposed workforce. The
staff has used a central value for health risk estimators in estimating
these health effects. In addition to uncertainties in collective dose
estimates, there are also uncertainties in the data base used to estimate
health effects. Using the most widely accepted range of health risk
estimators, the staff estimates that the range of potential cancer deaths
extends from O to as high as 26 for the highest workforce exposure
estimate. In a similar manner, the range of potential genetic disorders
extends from less than 1 for the lowest workforce exposure estimate to 17
for the highest workforce exposure estimate. It is important to note
that these potential cancer deaths and potential genetic effects, if they
occur, would be adeed to the expected 2,000 cancer deaths among the
workforce and 5,000 genetic effects in the first five generations of the
workers from natural phenomena, assuming a workforce of 10,000. These
potential cancer deaths and potential genetic effects, if they were to
occur, would not be statistically discernable. That is, the number of
health effects falls well within the statistical varitions of the
expected cases of cancer fatalities and genetic effects among the cleanup
workers and their offspring from causes unrelated to radiation exposures
during the cleanup.

The occupational radiation dose to an individual worker will be limited
to less than 3 rem/quarter in accordance with 10 CFR 20. Based on
current experience and the licensee's more stringent limits, most workers
will receive radiation doses substantially below that limit.
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¢ The most dose-intensive task is reactor building and equipment cleanup,
unless this task is done using robotic technology. An early decision to
use robotics is not necessary as long as the licensee defuels the reactor
before reactor building cleanup.

e The current plan provides the most likely path for early fuel removal.
Extensive building cleanup before defueling, or the modification of
defueling methods, would cause substantial, unwarranted delays in fuel
removal, with attendant risks.

e The dose reduction program has substantial potential for lowering the
total radiation dose to workers during the cleanup. ALARA considerations
dictate that a significant commitment of funds and managerial emphasis
should continue to be placed on this effort.

e Reactor building cleanup concurrent with defueling can also be expected
to reduce the occupational dose by removing sources of radiation exposure
from the work place.

Other conclusions of the PEIS that do not pertain to occupational
radiation dose remain valid. The staff concludes that the cleanup should
proceed as expeditiously as possible while ensuring the health and safety of
the workers and the public. All work performed as part of the cleanup should
be done in a manner that keeps occupational doses as low as 1is reasonably
achievable.
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6.0 DISCUSSION OF COMMENTS ON THE DRAFT SUPPLEMENT

Pursuant to 10 CFR Part 51, the Programmatic Environmental Impact State-
ment (PEIS) related to the decontamination and disposal of radioactive wastes
as a result of the March 28, 1979, accident at Three Mile Island Nuclear
Station, Unit 2, Draft Supplement 1, was transmitted in January 1984 with a
request for comments to the following federal, state, and local government
agencies:

U.S. Army Corps of Engineers

U.S. Environmental Protection Agency

U.S. Department of Energy

U.S. Department of Health and Human Services
U.S. Department of Labor

U.S. Department of Interior

U.S. Department of Interior, Geological Survey
U.S. Department of Transportation

U.S. Nuclear Regulatory Commission, Advisory Panel on TMI Cleanup
Maryland Department of Natural Resources

Maryland Department of State Planning

New Jersey Department of Environmental Protection

Pennsylvania Department of Environmental Resources

Pennsylvania Department of Health

Pennsylvania Department of Labor and Industry

Pennsylvania Department of Public Welfare

Pennsylvania State Clearing House.

In addition, a notice requesting comments from interested members of the
public was published in the Federal Register on January 5, 1984, and about
300 copies were subsequently distributed to individuals and organizations at
their request. The staff had two formal meetings with interested members of
the public to discuss the draft supplement and to receive comments. Those two
meetings took place in Middletown, Pennsylvania on Feburary 15, 1984 and
before the Commission's Advisory Panel on TMI-2 Cleanup on April 12, 1984.
The comments received from letters to the staff and from transcripts of the
two formal public meetings are reproduced in Appendix A of this final supple-
ment, which is reserved solely for them.

The staff's consideration of the comments received and its disposition of
the issues involved are reflected in part by revisions in the pertinent
sections of this PEIS and in part by the following discussions. Where data
corrections suggested in the comments have been adopted by the staff, these
changes have usually been made without discussion here. The organization of
this section corresponds generally to the ordering of the chapters of the
supplement; however, the discussions of comments on similar topics are grouped
together. The comment letters to which these discussions apply are referenced
by the numbers following the title of each response; these numbers are keyed
to the Table of Contents in Appendix A.



6.1 PURPOSE AND SCOPE OF THE SUPPLEMENT

6.1.1 History of Occupational Radiation Doses and Update of Doses to Date
(23, 33, 35)

To the extent possible, the staff has grouped past doses and estimates of
future doses into general categories that facilitate the understanding of
cleanup activities. It is not the intent of this supplement to take the place
of the detailed task-by-task record keeping required of the licensee, nor to
establish occupational radiation exposure goals for various phases of the
cleanup operation. Such activities are best done by the licensee with NRC
surveillance and by the NRC regulatory staff onsite, who have available the
most current information.

6.1.2 The Financing of Cleanup (3, 35)

The question of the financing of the cleanup is important; however, it is
largely outside of the scope of this supplement, except for the proviso that
the supplement assumes more-or-less—-continuous cleanup progress.

Past delays in processing the water and in re-entering the reactor build-
ing are thought to have contributed to the radiation dose, but those delays
were not directly funding related. Any future contamination of concrete,
rusting of metal, etc. because of delays are not expected to affect doses
appreciably as long as cleanup is progressing continuously. The dose that
might be incurred in correcting the effects of deterioration over an interim
storage period of tens of years has not been evaluated.

6.1.3 GPU Conduct of the Cleanup Operations (l4, 28, 32)

The ability of GPU Nuclear and their subcontractors to safely conduct the
cleanup operations is under continuous scrutiny by both the NRC staff and,
because of the importance of the TMI-2 cleanup, the NRC commissioners.

On September 29, 1980, the NRC issued a Statement of Policy with regard
to the requirement of the licensee to proceed with the cleanup. It states
that '"The Commission will not excuse Met Ed from compliance with any order,
regulation or other requirement imposed by this Commission for purposes of
protecting public health and safety or the environment." Although the
license has been transferred to GPU Nuclear, the successor to Met Ed. as
licensee, the commission policy still applies. Should the licensee fail to
meet its obligation, the NRC has, under existing laws, the authority to act to
ensure that the cleanup proceeds in a timely manner.

6.1.4 Restart of Unit 1 and Upgrade of the Water Polisher at Unit 1
(13, 16, 28)

Issues concerning the restart of TMI-1 are not addressed in this supple-
ment. The staff considers the restart of TMI-1, if authorized, to be wholly
independent of the TMI-2 decontamination process.
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6.1.5 Use of Hollow Concrete Blocks and Unpainted Concrete (l4)

When TMI was being built, an accident such as the one that took place was
considered to have a low probability of occurring. Postaccident safety and
environmental considerations were concentrated on mitigating the offsite
consequences of an accident by methods such as terminating the accident and
containing releases to the environment. The use of hollow concrete blocks and
unpainted concrete has been found since the accident to contribute to the
difficulties of decontamination and will result in a higher occupational dose
for cleanup. In hindsight, the use of different materials would have reduced
the radiation dose for cleanup and promoted the ALARA principle.

6.1.6 The Pace of Cleanup Activities (8)

The NRC remains committed to the prompt cleanup of the TMI-2 reactor.
The staff is constantly monitoring cleanup progress to ensure that public
health and safety are safeguarded.

6.2 CURRENT AND ALTERNATIVE PLANS FOR CLEANUP OF REACTOR AND AUXILIARY
BUILDINGS

6.2.1 Background Information on Cleanup Work (8, 35)

Although more is being learned about the reactor building and the sources
of dose, there are still significant unknowns regarding the occupational dose
to complete the cleanup. These relate to the condition of the plenum and
reactor internals, the effort that will be required to remove fuel and to
decontaminate or remove equipment, and the work that will be needed at the
reactor building's 282-ft elevation. The high estimate was formulated taking
a very pessimistic view of these tasks, to cover all contingencies. The low
estimate was formulated taking a much more optimistic view of the effort and
the initial success that it would bring in lowering dose rates. The dose
estimates cover all the work to be done, independent of who performs it.

6.2.2 Cleanup Progress and Doses to Date

6.2.2.1 Update of Data (33)

Several of the licensee's comments were designed to update the supplement
to December 31, 1983. However, because the comment period was extended
several times due to unforeseen circumstances, the December 31 cutoff date
appeared inappropriate, and a date of May 11, 1984, was adopted as the cutoff
date for incorporating data into the final supplement.

The polar crane has been decontaminated by water spraying and hand
wiping. The 347-ft elevation has been decontaminated by water spraying, and
the floor surfaces were subsequently coated with a strippable coating that
would protect the area from recontamination. Some concrete spalling 1is
planned for this area in the near future. The 305-ft elevation has received
less decontamination effort, although some work has been done. Decontamina-
tion of this area is not considered an immediate priority because it will be a
low-occupancy area during defueling.
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) The control rod drive mechanism lead screws that were removed were
removed at a dose between 3 and 5 person-rem each. This would be a maximum
value for future lead screws because they can be handled by crane now that the
missile shields have been moved. However, present plans are to shield the
lead screws and leave them in the head to avoid this dose.

6.2.2.2 Criticality (35)

Criticality is the name given to the nuclear chain reaction that is used
to generate power in operating reactors. It occurs when neutrons from fis-
sionable isotopes (either uranium-235 or plutonium-239) are produced in suf-
ficient quantity to promote additional fissions, which then release more
neutrons, creating a self-sustaining chain reaction. Criticality, in addition
to generating neutrons, generates heat and a variety of radioactive materials,
many of which decay with a very short half-life.

There has not been a criticality in the TMI-2 core since the reactor was
shut down at the very beginning of the accident. The risk of a recriticality
occurring now is extremely small but is not zero. Criticality is relatively
difficult to achieve because many materials that are present in the reactor
core (fission products, boron in the reactor coolant, and control rod mate-
rials) absorb neutrons and thereby tend to prevent a chain reaction. However,
a chain of events involving the dilution of the boron and the physical segre-
gation of fuel and control rod debris could conceivably result in criticality.
A criticality in the core at the present time would be dangerous for workers
in the building, and could seriously hamper cleanup beyond that anticipated in
the draft supplement. There could be some release, but this would be fairly
small because the reactor building was designed to contain such a release.

There is a vanishingly small probability of criticality in the near term,
but even that low probability coupled with the hazard of extremely long-lived
transuranic isotopes leads the staff to reject, as untenable, reactor disposi-
tion schemes that would fix the core in place for tens, hundreds, or thousands
of years.

6.2.2.3 Other Estimates (29)

Shortly after the publication of the draft supplement, GPU, in a notice
to workers, published a chronology of their past estimates of the dose to
perform cleanup. Those early estimates were GPU's internal estimates for
planning purposes and had no effect on the NRC's estimate of dose to perform
cleanup or the NRC's decision to prepare a supplement to the PEIS. The
current GPU estimates did influence the NRC in the decision to prepare a
supplement.

6.2.3 Other Alternatives

6.2.3.1 Permanent Fixation of Fuel In Place (5, 11, 34, 35)

In the opinion of the NRC staff, there is currently no technology for the
safe, permanent fixation of the TMI-2 fuel in place. The question of the need
to remove the fuel has been dealt with several times, including in the
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original PEIS. The unacceptability of in-place fixation is not materially
altered by the revised occupational dose estimates.

6.2.3.2 Permanent Entombment of the Reactor Building Following Fuel
Removal (14, 35)

Following fuel removal, the major source of threat to public health and
safety will have been eliminated. Radiation level in the reactor building,
especially in the basement level, will remain high. This alternative suggests
that current waste immobilization technology might conceivably be adapted to
permanently entomb the remaining contamination (mainly 137¢s with half-life of
about 30 years) at the Three Mile Island site. However, under the proposed
decommissioning rules currently being prepared by NRC, entombment of a
facility would only be allowable if the residual radioactivity will have
decayed to a level permitting unrestricted use of the property within a period
of approximately 100 years. Therefore, the ENTOMB option is not an acceptable
decommissioning alternative for TMI-2, because the long-lived radionuclides
resulting from the accident will still be a significant radiation source for
much longer than 100 years, the time period assumed for the assured contin-
uance of necessary institutional controls. The staff, therefore, does not
consider this to be a viable alternative.

6.2.3.3 Alternatives of Curtailing Cleanup Efforts Following Fuel
Removal and Gross Decontamination of Reactor Building and
the Reactor Coolant System (31)

In the response to the previous comment, we have said that an alternative
that would result in the permanent entombment of radioactive wastes on the
site is not acceptable. However, there are other alternatives which do not
involve the immediate completion of the cleanup of the reactor building and
equipment after fuel removal that merit consideration. Examples of these
alternatives are: 1) the alternative involving completion of cleanup robo-
tically after an interim storage period during which the licensee actively
developes the necessary technology; 2) to place the facility into a monitored
storage phase until substantial decay of the contamination has taken place.
Both of these alternatives have the advantage of significantly reducing radi-
ation exposures to the cleanup workers. However, these alternatives would
also require the interim storage of the facility in its contaminated condi-
tion. The staff will evaluate the environmental consequences of the alterna-
tives of curtailing cleanup efforts following fuel removal. This evaluation
will be completed prior to any decision on the licensee's proposed plan of
activities following fuel removal. Because the defueling and supporting
cleanup activities would be much the same, an early decision on the alterna-
tives of curtailing cleanup efforts following defueling at this time is not
necessary.

6.2.3.4 Decommissioning (35)

Even if the decision were already made to decommission the reactor, the
next step would be the removal of the fuel, and it would be done in virtually
the same way as it will be done under the current cleanup plan. For this
reason, an early decision to decommission is not necessary at the present
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time. Likewise, the initial steps in reactor building cleanup would be the
same whether the plan is to refurbish or to decommission. Thus, a decision on
decommissioning is not necessary before the irradiated fuel has been removed
from TMI-2.

6.2.4 Realism of Alternative 3 (13, 33, 35)

Alternative 3 (defueling following by delayed dismantling) may or may not
be a real possibility. Twenty-five years ago, predictions regarding the
inexpensive computers available today were not considered realistic by many
people, and technology appears to be advancing faster now than it was then.
We do not know whether the robots necessary to perform Alternative 3 will be
available; however, it is not necessary or desirable to determine at the
present time whether Alternative 3 should be pursued. The NRC plans to study
Alternative 3, along with other options prior to allowing the licensee to
proceed with a significant commitment of occupational dose for building
cleanup following the defueling operatioms.

6.2.5 Dose Estimates for Current Cleanup Plan (8)

The scenarios given in the draft supplement were developed to include the
full range of postulated reactor and building conditions. In determining the
value of the low-range dose estimates, a reasonably optimistic view was taken
regarding reactor building conditions and decontamination success. There is,
however, a possibility that individual tasks or subtasks might require less
dose than anticipated.

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

The NRC believes, however, that the dose for the entire cleanup will fall
in the range given, barring unforeseen improvements such as the extensive use

of robotics, or unforeseen difficulties such as criticality during cleanup.

6.2.6 The Term "Defueling" (8)

Defueling means the removal of fuel. It will be the next major step in
the cleanup of TMI-2. The use of the term is in no way intended to be
euphemistic or to imply that the process at TMI-2 will in any way resemble a
normal refueling at an undamaged reactor.

6.6



6.2.7 End Point of Cleanup (35)

The stated end point of cleanup is to reduce the dose rates to a level
that would be typical of operating plants. The figure of 10 mrem/hr has been
used as typical. However, it may not be beneficial to expend sufficient
worker dose to reduce dose rates to that level. Before the end of cleanup,
the final disposition of the facility will have been decided upon, and the end
point can be evaluated in the light of that information. If incurring worker
doses to make the building cleaner is not cost beneficial, then the NRC, with
appropriate environmental review, would consider alternative end points based
on risk-benefit analysis and the state of technology at that time. Because
the defueling and cleanup activities planned for the next few years would be
much the same regardless of the final dose rate, an early decision on this
point is not required.

6.3 ENVIRONMENTAL EFFECTS

6.3.1 Number of Workers Involved in Cleanup (35)

The precise number of workers that will be involved in cleanup is not
known. If cleanup ends up requiring only the 13,000 person-rem envisioned in
the low estimate and if each worker averaged 4 rem/yr, 3250 person-years
would be required. For the high estimate of 46,000 person-rem, 11,500 person-
years would be required. Realistically, a large number of workers who are
involved in cleanup and receive some dose receive much less than 4 rem/yr, so
the actual number of worker years will be greater than the values given above.
(These "low-dose" workers are usually involved in preparing procedures, train-
ing workers, processing waste, etc.)

The total number of workers will also be a function of the turnover rate
of personnel on the job. Some workers will leave for other jobs, some will
retire, and others will be contractor employees who are brought onsite as
temporary workers to do a specific job (concrete coring, chemical decon-
tamination, etc.). The estimate of 10,000 workers given in the supplement is
as good a value as is currently available, but it may be off by a large
percentage in either direction. The number of health effects estimated is
independent of the number of workers assumed.

6.3.2 Information to the Workers (35)

All licensees of the NRC are required to train their workers in the
adverse effects of radiation and in the principles and practices of radiation
protection. The risk information to be included in this training is described
in Regulatory Guide 8.29, "Instructions Concerning the Risks from Occupational
Radiation Exposure." The NRC has met with representatives of the bargaining
unit employees at TMI on two occasions. The licensee has likewise held two
open meetings for workers and their families. In addition, workers with
complaints are free to contact the NRC at any time and are protected from
adverse actions by the licensee.
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6.3.3 Distinction Between Worker Dose and Public Dose (14)

Although the NRC is fully aware that radiation workers are also part of
the general public, radiation protection regulations have historically made a
distinction between those who are exposed to radiation of their own volition
and those who are not. (A parallel situation exists in the occupational
exposure limits for workers under OSHA regulations and the environmental
release limits permitted by the EPA.) Radiation limits are different for
workers because radiation workers are trained in the principles of radiation
protection and are closely monitored to ensure that the regulatory limits are
not exceeded.

6.3.4 How Health Effect Estimates Can Be Made When the Mechanism of Cancer
Induction Is Unknown (27)

The staff has provided in Section 3.3 conservative estimates of the
number of cancer fatalities that may occur due to the occupational radiation
exposures during the cleanup. A range of estimates is also provided. For
more detailed information on the bases for these estimates, see the referenced
reports by the major radiation protection organizations, e.g., BEIR 1980
Chapter II.

6.3.5 Synergistic Effects of Radiation and Decontamination Chemicals (27)

With a few exceptions (e.g, uranium miners who smoked), there is no
reliable evidence for synergistic effects (see UNSCEAR 1982, Appendix L).
Present estimates do not include the "synergistic effect of chemicals" except
for the fact that they do take into account the best available data on
radiation workers, and these workers were, in the main, also exposed to a
variety of industrial chemicals, in some cases probably to a greater extent
than the TMI-2 cleanup workers.

6.3.6 '"Natural" Radiation (27)

Webster's New Work Dictionary of the American Language, Second College
Edition (William Collins+World Publishing Co., Inc. 1976) defines '"natural"
as "l. of or arising from nature; in accordance with what is found or
expected in nature. 2. produced or existing in nature; not artificial or
manufactured...." By either of these two definitions, there is most defi-
nitely '"natural radiation." The amount of radiation issuing from the earth's
crust is diminishing, and has been since the beginning of time, although the
rate of decrease is so small that it is hardly discernable during human
lifetimes. The amount we receive from space is, as far as we know, not
varying according to any trend other than the sunspot cycle.

The level of the natural background radiation varies widely over differ-
ent locations, with no apparent health effects to the indigenous populations.
For instance, in some areas of India where people have lived for thousands of
years, each individual receives about 1000 mrem/yr. This radiation is 1007
natural and is in addition to the approximately 1 mrem/yr received from man-
made sources. It results in no apparent adverse health effects or increased
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incidences of cancer. However, it is very difficult to study this population
relative to a suitable control population because of differences in culture,
diet, exposure to disease, etc.

6.3.7 Give the Full Range of Health Effects (20, 31)

The text of Section 3.3 has been revised to show the range of health
effects more clearly. Drs. Pisello and Piccioni enclosed with their comment
letter (Appendix A, letter #20) a table listing a wider range of fatal cancer
risk estimators. However, as stated in response to comment 6.3.25, the NRC
has based its risk estimates on reports prepared by the major radiation
protection agencies.

6.3.8 What Type of Genetic Damage Might Occur? (35)

The staff's genetic effects risk estimates include only those effects
which would have a significant health impact sometime during the person's
lifetime. Irradiation has been found to cause in animals the same types of
genetic i1l health and deficiencies found in the populations not exposed to
additional irradiation. In humans, these may include such effects as short-
limbed dwarfism, muscular dystrophy, sickle cell anemia, cystic fibrosis,
hemophilia, and color blindness. Gross deformities are quite rare because
such severe genetic abnormalities are commonly eliminated by miscarriages and
similar processes.

6.3.9 Do Other Occupations Involve a Genetic Risk? (35)

Exposure to certain chemicals is known to cause genetic effects.

6.3.10 The Effect on the Aging Process Must Also be Considered (27)

No effect of irradiation at permitted occupational levels on the aging
process in people has been firmly established, other than the apparent aging
resulting from the effects of cancer. The 1980 BEIR report says, 'There is no
firm evidence that exposure to ionizing radiation causes premature aging in
man or that the associated increased incidence of carcinogenesis is due to a
general acceleration of aging." Similar views are given in ICRP Publica-
tion 26 and the 1977 UNSCEAR report.

6.3.11 Projected Health Effects Should be Compared With the Natural Incidence
(18)

Comparisons of this type have been revised and expanded for clarity.

6.3.12 Use First Generation Risk Estimators to Calculate Genetic Effects
on Progeny (33)

BEIR 1980, in its concluding discussion to its chapter on genetic
effects, shows the two methods they used to provide roughly equivalent
estimates for both first generation and equilibrium effects. Nowhere do they
suggest that only first generation estimates should be used and subsequent
generations ignored.
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6.3.13 The NRC Staff Should Recognize That Occupational Exposure Levels
in the Range of Natural Background Radiation are Considered to
Represent Negligible Risks to Individual Workers (19, 33)

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

6.3.14 A Linear Model is/Is Not Overly Conservative (7, 19, 20, 29, 33)

The revised text explains that the risk estimator used was selected
primarily because it suitably represents the range of estimators published by
authoritative organizations in the field; it was not selected primarily for
its linearity, or lack thereof.

6.3.15 The Risk Estimates Based on the Linear Model Assume No Repair
of Injury in the Human Body (19, 33)

The 1980 BEIR report says '"'Reductions in dose rate may decrease the
observed radiation effect per unit dose, particularly for large doses of
low-LET radiation, but not for doses in the 1linear portion of the
linear-quadratic dose response model." The TMI-2 <cleanup occupational
exposures are not such large doses that repair of injury plays a significant
role. The risk estimators of Table 3.2 were developed for low-dose, low-
dose-rate, low-LET irradiation, and thus are applicable to the TMI-2 cleanup
circumstances.

6.3.16 The Potential Cancer Deaths Should be Stated as a Range
from Zero to Some Number (7, 19, 33)

Revisions to the text indicate that zero effects are a possibility.

6.3.17 Will the Health Effects of Workers (or Specific Groups of Workers
Such as pregnant Women) Be Studied? (35)

Such studies might be performed if it appears that there will be enough
data to produce meaningful results. However, a study performed for the NRC,
"The Feasibility of Epidemiologic Investigations of the Health Effects of
Low-Level Ionizing Radiation,'" NUREG/CR-1728 (November 1980) indicates that it
is unlikely that there would be enough data.

6.3.18 The Risks of Health Effects From the TMI-2 Cleanup Occupational
Radiation Exposures Should be Compared with Other Risks (18, 19, 35)

In the commercial nuclear electric generating industry, with an industry-
wide average annual individual radiation dose of about 0.8 rem to the whole
body, the average risk to the worker (including both the radiation-related
risk and the non-radiation related risk) is about equal to the occupational
risk in the other public utilities and in transportation, and is less than the
risk in the area of agriculture, forestry and fisheries and in the area of
contract construction. The occupational radiation exposures in the TMI-2
cleanup are expected to remain comparable to others in the commercial nuclear
electric generating industry.
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6.3.19 Public Safety Must be Considered as Well as the Safety of the Workers
(14, 35)

A primary objective of the defueling and cleanup of TMI-2 is to assure
the public safety. The potential for accidental releases of radioactive
materials has been evaluated in the PEIS for the cleanup.

6.3.20 Would an Exposure to 3 rems in a Relatively Short Period of Time
Increase the Chances of Cancer? (35)

A dose of 3 rems of low-LET (e.g. gamma) radiation is sufficiently small
that the risk estimators given in Tables 3.2 and 3.3 are applicable even if
the exposure occurred in a very short time.

6.3.21 "No Worker May Average More Than 5 rem per Year for Each Year
Past age 18." Five rem seems high. (35)

The limits of 5 rem per year and 3 rem per quarter together with the
ALARA requirement, have been effective in keeping occupational exposures at
low levels for the vast majority of workers. Thus there does not appear to be
a basis for reducing these limits.

6.3.22 Risk Estimates Should be Made Giving Credence to the Works of Those
Who Propose Significantly Larger Risk Estimators (1, 5, 8, 29, 34)

The staff has chosen to base its risk estimators on those proposed by the
major radiation protection organizations such as the UNSCEAR, the ICRP, the
NCRP, and the BEIR Committee. These organizations, in preparing their
recommended estimators, review and give due consideration to hundreds of
related scientific papers, including the works of those who propose
significantly larger risk estimators.

6.3.23 Use More Recent Information on Health Effects of Irradiation (29, 34)

Appendix Z of the PEIS shows that information as authoritative and recent
as the 1980 report of the BEIR Committee was indeed considered. Section 3.3
has been revised to show more clearly why risk estimators derived from the
1972 BEIR report were considered suitable. Information from the 1982 UNSCEAR
report serves to further support this judgment.

6.3.24 The Uncertainties in the Risk Estimates Should be Prominently Presented
(31)

Additional information on the uncertainties has been included in the
text.

6.3.25 Both the Range in Potential Cancer Incidence (Morbidity) and Fatalities
(Mortality) Should be Reported (31, 35)

Information on the potential cancer incidence has been added to the
revised text.
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6.3.26 The Range of Consequences Due to the Occupational Doses Projected
In the Draft Supplement are Greater Than Indicated Therein (29, 35)

The text has been revised to show the potential range of consequences
indicated by the differences in authoritative estimators.

6.4 GENERAL COMMENTS

6.4.1 "Why Haven't Public Comments Been Used?" (16)

One of the NRC's main purposes in issuing the PEIS and the supplement is
to allow public review of and comment on the environmental issues of cleanup.
Public comments are taken into consideration when the staff evaluates the
licensee's proposed actions and when the commission makes policy decisions.
Comments that are beneficial have resulted in specific staff actions. For
example, comments from representatives of the bargaining unit have resulted in
reviews of the communications channel by which workers can suggest improve-
ments in cleanup actions. The modifications in communications channels that
resulted from the staff review will ultimately be beneficial in keeping
exposures ALARA.

6.5 WASTE MANAGEMENT

(35) The Department of Energy has agreed to take accident-generated
waste that it can use for research purposes, at no cost to the utility, and to
accept other accident-generated waste for which the utility will reimburse DOE
for the handling and disposal costs. Because of this arrangement, the inter-
state compacts for the handling of waste will probably affect TMI less than
they will other reactors.

(35) The dose to those who will perform research on or otherwise handle
the waste from TMI is not discussed because it is covered in the environmental
and occupational exposure evaluations of the facilities where the waste will
be dealt with. (Exposures at these facilities are also required to be as low
as 1is reasonably achievable considering the state of technology and the
economics of the situation.)

(35) The transportation of the reactor vessel, steam generators, and
other components that would need to be disposed of if the reactor were
decommissioned is not addressed because this topic goes beyond the scope of
cleanup. If decommissioning were proposed, the evaluation of the waste
transportation and disposal would be reviewed at that time.

(35) The Three Mile Island site has never been evaluated as a permanent
repository for radioactive waste because there has never been an intent to
make it one. At the time TMI-2 was granted a construction permit, it was
understood that all radioactive materials would ultimately be removed from the
site. Although the complexity of moving those materials has changed since
then, this understanding has not been altered.
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COMMENTS ON THE DRAFT SUPPLEMENT TO THE PROGRAMMATIC
ENVIRONMENTAL IMPACT STATEMENT

This table lists the sources of the comment letters in the following order:
federal government agencies; state government agencies; local government
agencies; citizen groups and businesses; individual citizens, listed in
alphabetical order. Also shown in the table are the identification numbers
which were assigned to individual letters and the page numbers of this
appendix where the first page of each letter appears. The letter numbers are
used in Chapter 6 (Discussion of Comments on the Draft Supplement) in
responding to the comments.

TABLE OF CONTENTS Letter No. Page
U.S. Department of Interior, Environmental Project 25 A.44
Review, Bruce Blanchard, Director
U.S. Environmental Protection Agency, Office of 29 A.48
Federal Activities, Allan Hirsch, Director
U.S. Nuclear Regulatory Commission, Advisory 26 A.45

Committee on Reactor Safeguards,
Jesse C. Ebersole, Chairman
U.S. Nuclear Regulatory Commission, Advisory Panel 31 A.54
for the Decontamination of TMI-2, Arthur E.
Morris, Chairman

Maryland Department of Natural Resources, 22 A.33
Thomas E. Magette, Administrator

Maryland Department of State Planning, 6 A.8
Maryland State Clearninghouse for 21 A.31

Intergovernmental Assistance,
Guy W. Hager, Director

Regional Planning Council, Department of 23 A.34
State Planning, W. Wilson Horst,
Coordinator, Metropolitan Clearninghouse

Tri-County Regional Planning Commission, James R. 13 A.19
Zeiters, Executive Director

Accord Research and Educational Associates, Inc., 20 A.29
Daniel Pisello, Ph.D. and Richard Piccioni, Ph.D.

Bechtel National, Inc., Oak Ridge Office, 24 A.42
Valmore F. Bouchard

Biomedical Metatechnology, Inc., Irwin D. Bross, 5 A.6
Ph.D., President 34 A.62

GPU (B. K. Kanga, Director, TMI-2) 33 A.56
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Institute for Energy Analysis, Oak Ridge 7
Associated Universities, Alvin M. Weinberg,
Director
International Brotherhood of Electrical Workers, 2
Local #143, Glenn A. Schaeffer,
Business Manager, Local Union No. 143
New York Federation for Safe Energy, A. E. 27
Wasserbach, Chairman
Safety Advisory Board, James C. Fletcher, 19
Chairman
Technical Assistance and Advisory Group, William H. 18
Hamilton, Chairman
Peter Alexander and family 4
Louis M. Busch 14
R. M. Currier 32
Charles and Genevieve B. Emerick, Sr. 15
Eric J. Epstein 3
Viola Fisher 11
Henry H. Grimm 12
Alice A. Herman 16
Helen M. Hocker 17
Donald E. Hossler 28
M. I. Lewis 30
Bruce Molholt 1
Bruce Molholt 8
Catherine I. Riley, Senator State of Maryland 9
Henry N. Wagner, M.D., Director Division of 10
Nuclear Medicine and Radiation Health
Sciences, The Johns Hopkins Medical
Institutions
Comments received at the February 15, 1984 35(a)
Public Meeting on the Draft Supplement
in Middletown, Pennsylvania
Comments received at the April 12, 1984 36(a)

Public Meeting of the TMI Advisory Panel
in Harrisburg, Pennsylvania
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BRYN MAWR COLLEGE
BRYN MAWR, PENNSYLVANIA 19010

DEPARTMENT OF BIOLOCY

BIOLOCY BUILDING

1215) 045-5007

6 January 1984

Mr. Bernard Snyder

TMI Program Office

Office of Nuclear Reactor Regulations
U.S. Nuclear Regulatory Commission
Washington, D.C. 2055%

Re: Worker risk during TMI-2 cleanup
Dear Mr. Snyder,

I have just read the account of your news conference
yesterday concerning worker risk at TMI-2 in which it was an-
nounced that estimates of total worker exposure during the clean-
up operation have been increased from 2,000 - 8,000 person-rems
to 13,000 - 46,000 person-rems. If these increased exposure
estimates exist in some written report, F would very much
appreciate a copy.

The public has b&en invited to comment on these
increased estimates of worker exposure during TMI-2 cleanup.
I would like to do so here and to attend NRC meetings in the
Harrisburg area. Please send me announcements regarding
time and place of these meetings.

Based upon BEIR-III, the new worker exposure
levels have been estimated to increase the lethal cancer
burden from one to 2 - 6 fatalities and genetic abnormalities
in future generations from a maximum of two to 3-12. As
you know, however, there is considerable disagreement among
the scientific community regarding carcinogenic and mutagenic
risks inherent in person-rems. Some of this scientific un-
certainty is adequately aired in the BEIR-III report itself and
its appendices. Much more variation in risk assessment to
radiation exposure is seen if one departs from official docu-
mentation of the National Academy of Sciences and the NRC.

For the record, and perhaps erring on the side
of human health concerns, certainly presenting a conservative
extreme in radiation risk assessment, I would like to interpret
new worker exposure levels in terms of cancer fatalities and
subsequent birth defects according to John Gofman's estimates
(Radiation and Human Health, Sierra Club, 198l). If we apply
Dr. Gofman's estimates to the TMI-2 worker community, we
can expect 48 - 172 additional cancer fatalities and approximately

Snyder
6 Jan 84, p. 2

100 - 350 additional birth defects in worker's children. In
the face of uncertainty among the scientific community re-
garding radiation risk assessment, I feel it is prudent to
err on the side of caution.

An additional caveat must be expressed concerning
worker safety during the TMI-2 cleanup operation. This past
year it has become evident that GPU Nuclear Corporation has
economized the cleanup operation by sacrificing certain worker
safety precautions to which they had acceded earlier. Hence,
in addition to higher radiation levels than earlier appreciated
within the TMI-2 containment facility, workers are being sub-
jected to higher radiation exposures than they might had GPU
adhered to their original plan.

Again, please send me any published information
or reports on reassessment of worker radiation exposure
during the TMI-2 cleanup operation and notice of upcoming
public meetings on the topic in Harrisburg.

Yours sincerely,

—_—

Bruce Molholt, Ph.D.
Lecturer
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TELEPNONE 232.70893
Arga Coos 717

MEETS FIRST MONDAY AT 7:°30 P.M.
AT 1801 REVERE § TREET

INTERNATIONAL
BROTHERHOOD OF ELECTRICAL WORKERS

LOcCAL UNION No. 143
Ay

1501 REVERE STREET
HARRISBURG, PENNA. 17104

January 10, 1984

Mr, Lake H. Barrett
Deputy Program Director
TMI Program Office

Dear Mr., Barrett:

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

I want to state that this Union continues to be concerned
that the safety and health of our members, and the general public,
will be the primary consideration during any future clean up
operation. Having read the P.E.I.S. supplement I understand
the need for increasing the original number of persons-rem required
for clean up of TMI 2 is based on information obtained during
subsequent entries into containment of TMI 2. I also understand
and acknowledge that the level of doses that clean up workers have
received at TMI 2 are lower than doses received by workers at the
majority of NRC licensed reactors. I am convinced that those low
exposure rates are due in part to the incredibly slow pace of the
clean up operation, and even though increased clean up activities
will also mean increased risk of exposure to our members, that
clean up must proceed at a faster pace in the future because the
TMI site 1s not suitable as a permanent, or extended, temporary
repository for radioactive wastes generated by the accident.

Our acknowledgement that the need for more expeditious clean up
of TMI will also increase the risk of exposure to our members should
not be interpreted to mean that we have no fear or concern regarding
the risk involved. My position remains that ALARA programs must
ensure that an individual's risk from occupational exposure is small
and is kept as low as is reasonably achievable. I look to both
GPUN and the NRC for assurances that increased clean up activities
will not proceed beyond the ability to assure ALARA (e.g. proper
coordination of activities to assure that one clean up operation

L. H. Barrett -2 -

January 30, 1984
TMI Program Office

does not impact on other workers in the same area, and also that
the clean up procedure never becomes more important than the
individuals performing the clean up.

The members of this Local Union and the Building Trades Council
have participated in the construction of Unit 2, as well as the
clean up work since the accident March 28, 1979. Their knowledge
of the facilities and systems in Unit 2, and their experiences to
date, working on the clean up, should be considered to be a vital
source of information during the planning and engineering phases.
Full utilization of this knowledge at this stage will result in
fewer changes to "ECM's" and elimination of unnecessary and/or
duplicated entries into containment which would increase exposure.

In summary, this Local Union is convinced that the clean up
of Unit 2 has been delayed too long. We are ready to proceed with
the task at hand. We want the safety and healith of our members,
and the public, to be the grimarg consideration during clean up,
and we seek a procedure that wou require our participation to
the extent that we are able, toward tge elimination of unnecessary
exposure,

Thank you for this opportunity to comment.

Sincerely,

o

o Lo [ 2
Glenn A. Schaeffer
Business Manager

Local Union No. 143, IBEW

. /C‘:(? ./;’Z ~
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Eric J. Epeteir
352 W. Orange ESt.
lancaster, P4 17607
January 11, 19e&

're;l;,.l

Dr. Bermard J. Snyder, Prograr Director
Three Mile Island Prosrar Office
0. S. Nuclear Regulatory Commiasio:

cee

Washington, D.C. ot
Dear Mr, Smyder:

After reading "Answers to Questions About Updsted Estimates cf
Occupational Rediaticn Doses at Three Mile leland, Unit 2", a fe.
giestions have arise- in my mind and I hope you car answer them.

Question 1, (p. &-G. 18),: The report maintained a link between =
lack of funds snd worker eafety. BLEowever, in a meeting on May 11, 19¢7
with yourself, Joser! Fouchard and Commissioner John Ahearre, Comrimsioner
Ahearne assured me that, 'Leck of money has never been a problem.' He
also stated tnat he ¢id not forsee a protler resulting from lack of funce.
There 18 a lack of furnda, and all he while GPU continues to use rateraye:
zoney fcr nuclear promotions and advertisements. Do you feel a diversior.
¢f GPU's funds from puclear promotion would facilitate the clearup? If not,
what other pressure can the NRC exert on GPU enc the nuclear industry to
raise funds for the cleanup of Unit 27

Question 2, (P. 5-Q. 21),: The report states that, 'The ™I site
is not suitable as a permanent repomitory for radioactive wastes generate:
by the accident.” I agree. However, there are new federal laws concerrning
interstate traneportation, interstate compactre have arisen, and states
vhich once welcomed wastes are having serinus reservations. Ulow can the
NRC assure the public that these new developments will not result in a long
and ecstly delay in transporting radioactive waste from Three Mile Is and?

Question 3, (p. 7-Q. 27),: The report states, "A radiation worker may
receive no more than 3 rem of radiation dose in any three-month perioc. No
worker may average more than S5 rer per year for each year past age 18."

In 1934 the government said that 50 rem a year was a "safe dome", by 1956
the government had reduced the '"safe dose' level to 5 rem. Do you feel

that in the last 18 years technology has increased in the nuclear fielc

far enough to warrant a reduction in the "safc dose"? 5 rem seemn very
bhigh since workers vill be expomed to background radiation an other
"unexpected'" radioactive releases from Three Mile Island. Also would ar
exposure to 3 rems in a relatively short period of time®incresse the chancer
of cancer?

®By short time I mean any time span within the three month period.

Question &4, (p. 10-Q. 43),: The NRC seems satisfied the GPJ is taking
every preventative measure to protect woman of child bearing age. Hac the
NRC ever done a report concerning the percentage of women who work at TMl
and have had miscarriages, stillborn babies or deformed babies”

I know your achedule i¢ busy but 1 would greetly aprreciste a promrt

ke

Eric J. Epstein

252% W. Orange St.

Lancaster, PA

17673
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BIOMEDICAL METATECHNOLOGY, INC.

109 MAYNARD DR., EGGERTSVILLE, NY 14226
(716)-832-4200

January 24, 1984

Nr.B8ernard J.Snyder

™Na e < 11e32 . : .
A TR Y "3, * Tlhree Mile Island Program Office
—r TN U.S. Nuclear Requlatory Commission
S Ty ded T d:lu’.r*n.g_l'i.‘ffor’\’-mv'eagg; [FTRFEN- TS, JR Washinaton, DC 20555

i Id N g . - B PR

TNFRwnes o Vs (KT \nvgluid wWe (e wp o TV NDear Dr.Snvder:

) :% n — B

v L

) The enclosed letter to the New York Times is a
AT RTINS wL G ony e o, Lootaamroy Zae Ty 0T commentarv on the mismanagement by NRC that needlessly
~ endangers the health and safety of residents and workers

(YW .- - - - « - - . - .
AT SO T T T S . A - e at TMI, TIf NRC took the trouble to use current risk
SRLCGQ Zav el T od Syeoe T Petd e S0 AT P estimates, it would see the futility of its present
e Shnt s foated glean—uo rlan and would leave the rods where they »elona,
' h ) in TMI-2.
ME ol Ceatuig T watch Carttie T8 L TRE Ve If MRC would read my NIRECT ESTIMATES NFf LOW-LEVFL
et el fn e are Guoven foo Prose To RADIATION PISKS OF LUNG CANCEP AT TWO NRC-COMPLIANT
~ r . . MUCLFAR TINSTALLATIONS: WHY ARF THE NEW RISX ESTIMATES
51’;“‘?-,‘: 20 TO 200 TIMES THE OLD OFFICIAL RSTIMATES? (mv Yale
Tk Lbatandi vaper (54,1981.,317-328, Yale Journal of Biology and

Medicine) it would find more than 30 papers listed where
there are oositive health hazards from low-level radiation.
It is impossible that there would be so manv indeoendent
scientific reports of hazard unless the actual risks are
about 100 times greater than those used bv ' NRC in its
decision-makinag,

Very sincerelw vours,

.

Irwin D.Bross, Ph.,D.
President
Riomedical Metatechnoloqv, Inc.
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BIOMEDICAL METATECHNOLOGY, INC.

109 MAYNARD DR., EGGERTSVILLE, NY 14226
(716)-832-4200

January 24, 1984

Mew York Times
229 W.43rd Street
Mew York Citv, NY 10035

To the Fditor:

coming as it does almost 5 vears after the THI-2
accident, the Times editorial on management failures in
the nuclear industry {Jan.22,1984) shows how lona it has
taken for the lessons of that accident to sink in. Nne
point is still missed: The reason nuclear management is
so difficult is that the health hazards of low-level
ionizinq radiation are so serious. This is whv a minor
leak at a conventional nower plant may he revaired in a
few days while the same leak at a nuclear nlant can result
in a prolonaed shutdown. The health hazards leave little
margin for error: Any management mistake can be a2 fatal
mistake.

People in management are no different from other
human beinqgs: Mot onlv do they make mistakes hut,
to make matters worse, they don't like to admit it.
This is why the clean-um at TMI-2 could he more Aanaerous
for workers and residents than the oriqinal accident.
The Nuclear Regqulatorv Commission olan underestimated the
radiation esposures by a factor of at least 10 and the
health effects hy a factor of 110. Although the clean-up
has barelv started, NUYRRG-10NS0 admits that worker exposure
nassed 17NN person-rem althouqh The lower limit for the
entire clean up was originally estimated at 200N, At that
time, 1 said the estimates were ridiculously low and the
NoC's new upoer limit has been raised to 4600N person-rem,
from 9000,

However because NRC continues to underestimate health
risks by a factor of 100, it nersists with its oriqginal
clean-up plan, R®ut even the MRC acknowledaes that the
risks to workers and residents could be virtually
eliminated by an ontion called "entombment" which would
een the fuel rods on site. This option would cut both
the risks and the costs bv 90% hut would require chanqes
in NRC requlations. For ideoloqical reasons the reaula-

tions are sacrosant but sensible nuclear manaqement would
chanqe them to save human lives and hundreds of millions of
dollars.

If NRC used the risk estimates of normal science
instead of those of "official science”, cost-benefit
analysis would favor entombment. 1In a class action suit, a
Three Mile Island Public Health Fund was set up to do
studies of low-level radiation hazards. If the $3,000,000
would be used for the henefit of the residents, it could
provide definitive evidence of higher health risks within 2
vears and avert the risk to TMI residents from the
clean-upn. However this is unlikely to happen hecause the
Committee runninag the fund is dominated bv the ideoloay of
"official science"™ that "low-level radiation is harmless”,
It has just issued an RFP that virtually precludes research
that could settle the issue,

It is aross injustice for the money is to he used to
fund "official science" studies bhv the verv persons who
have been the adversaries in court of litigants seekina
compensation for radiation inijuries (as is likely at THI
in the future) instead for the protection of the workers
amd residents at TMI.

While the Times editorial deplores “management by
ideology”, this is hard to chanae hecause it benefits
the ideologists in the nuclear area. What is now
happenina at TMI shows how this hurts the nublic--the
TMI residents, the ratepavers, and the taxpavers are all
qo0inqg to pay dearly for the NRC refusal to admit its
mistake.

Very sincerely vours;

— ~A_TF I
Irwin D.B8ross, °h.D.

~President
2iomedical Metatechnoloav, Inc.

P.S.: l!lletatechnology is the technoloay for the safe,
effective, and economical use of our powerful new
technoloaies,
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MARYLAND
DEPARTMENT OF STATE PLANNING

301 W. PRESTON STREET
BALTIMORE. MARYLAND 21201-2363

CONSTANCE LIEDER
SECRETARY

HARRY HUGHES
GOVERNOR

January 24, 1984

Dr. Ronnie Lo

Project Manager

Three Mile Island Program Office
U.S. Nuclear Regulatory Commission
Washington, DC. 20555

Reply Due: February 23, 1984

State Identification Number: 84-1-294

State Clearinghouse Contact: Samuel Baker

RE: Draft Supplement.Dealing with Occupational Radiation Dose
~ Three Mile Island Nuclear Station, Unit 2

Dear Dr. Lo:-

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

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

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

Sincerely,

ryland State Clearinghouse
for Intergovernmental Assistance

GWH/ ©W

TELEPHONE: 301- 383- 7875
OFFICE OF STATE CLEARINGAOUSE

Oak Ridge FTS: 576-3171 institute
Associated Post Office Box 117 for Energy
Universiies  Oak Ridge. Tennessee 37830 Analysis

February 7, 1984

Dr. Fred Bernthal

Commigsioner

U.S. Nuclear Regulatory Commission
1717 H Street, N.W.

Washington, D.C. 20555

Dear Fred:

I note that NRC has modified its estimate of the number of cancers that will
be incurred among the 10,000 workers cleaning up TMI-2. According to the
newspaper account, the integrated exposure is now set at between 13,000 and
43,000 man-rems, and the new estimate of cancers is between 2 and 6. The
latter figure is obtained by assuming the linear hypothesis with 7,000 man-
rems per cancer.

In making this estimate, NRC is ignoring the uncertainty in the cancer dose-
response at low dose. According to the BEIR-III report, one cannot exclude a
lower limit for cancer induction of zero at the low individual doses (1.3 to
4.3 rems) encountered here. A more accurate and scientifically justified
statement by NRC would have been "the estimated number of additional cancers
lies between zero and six,” not between “"two and six.” Of course, the actual
difference between a lower limit of 2 and O is hardly significant—but the
psychological impact could be much greater than this. A newspaper reader who
learns that there may be no extra cancers I should think would be less appre-
hensive than he would be were the NRC to state, categoricaldy, that there
would certainly be at least 2 cancers.

All of this is by way of urging NRC to re-examine its own position on the
linear hypothesis: 1 cannot object to NRC giving an upper limit to number of
cancers per man-rem; I object strongly to NRC, or anyone else, giving a lower
limit different from zero when the individual exposures are no greater than 4
rems!

Best wishes for a Happy New Year!
Sincerely,
Alvin M. Weinberg
Director

Institute for Energy Analysis

AMW:bc
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BRYN MAWR COLLEGE
BRYN MAWR, PENNSYLVANIA 19010

DEPARTMENT OF BIOLOGY
BIOLOCY BLILDING
2131 045-3007

%13

0304 8.
OCK 08

8 February 1984

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

Re: Comments to Draft Supplement 1
Programmatic Environmental Impact
Statermnent Related to Decontamination
and Disposal of Radioactive Wastes
Resulting from March 28, 1979,
Accident, Three Mile Island Nuclear
Station, Unit 2 (NUREG-0683)
Dear Dr. Snyder,
Enclosed you will please find my comments
to the draft supplement PEIS for TMI-2 cleanup.

Although NRC staff has increased worker
radiation exposure expectations six-fold for the duration
of cleanup, these maximiszed expectations still fall short
of potential worker exposures due to vast uncertainties
in status of TMI-2 plenum, lower core and reactor
vessel core support structures. Dissection of fused
fuel assemblies, plenum and core support structures
will continuously contaminate primary coolant with
particulates and fines which must be flltered prior
to chemical decontamination via the submerged de-
mineralizer system. Worst case scenarios for worker
and environmental exposures have not been taken into
account in the draft supplement PEIS for TMI-2 cleanup.

In addition, newer ecstimates of carcinogenic
and mutagenic risks {rom radlation exposure have not
been taken Into account since issuance of the earlier
PEIS March 1981, Flnslly, the draft PEIS insists on
the euphemism "defueling'' for the most hazardous phase
of TMI-2 cleanup, the delicate removal of 100 tons of
deatroyed core and fuel debris.

ik

Enclosure

Yours sincerel
A Necle!
Bruce Molholt, Ph. D.

a4
2

Comment to

DRAPT SUPPLENENT
PROGRAMMATIC ENVIRONMENTAL IMPACT STATEMENT
RELATED TO DECONTAMINATION AND DISPOSAL

OF RADIOACTIVE WASTES RESULTING PROM
MARCH 28, 1979, ACCIDENT

NUREG-0683
Supplement No. 1

THREE MILE ISLAND NUCLEAR STATION , UWIT 2

8 Pebruary 1984

Bruce Molholt, Ph.D.
Department of Bilology
Bryn Mawr College

Bryn Mawr, PA 19010
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—sntroduction,

Due to increased estimates of radiation risks to workers
during cleanuv of Three Mile Island Nuclear Station, Unit 2
(TMI-2) the U.S. Nuclear Regulatory Commission has been re-
quired by the National Environmental Policy Act to issue a
supplement to its original Programmatic Emvironmental Impact
Statement dealing with the TMI-2 cleanup. Increased doses
to workers are now estimated at {3,000 - 46,000 person-rems,
up from the original estimates of 2,000 - 8,000 person-rems.

In my comnments to the draft supplement PEIS, I will
consider the following issues:

1) Are human risk estimates valid for increased

exposures of 13,000 - 46,000 parson-rems?

2) Is the upper limit of 46,000 person-rems

realistio?

3) what do increased risks to workers mean

when translated to nonworkers residing near Thl-2?

L) Can the most critical phase of TMI-2 core

cleanup accurately be called "defueling*?

5) Are core decontamination procedures developed

such that worker and environmental exposure risks

are minimal?

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

core Gleanup?

Although worker risk estimates have been increased
in the Adraft subplement PFlS, there is every reason to

believe that these estimates are still minimal. Risks

-l=

to persons residing near TNI-2 are not included in the
supplement draft PEIS and were inadequately addressed

in the original final PEIS of March 1981. Unless the
TMI-2 core i3 in danger of assuming re-criticality, there
is no reason from the standpoint of worker or publie
health considerations to push ahead with any of the

three alternatives outlined in the draft supplement PEIS.
-Are human risk estimates valid for increased exposures
of 13,000 - 46,000 person-rema?

Despite the fact that revised nhealth risk estimates
exist, for example from the BEIR-III report (Biologiocal
Effects of Ionizing Radlation, U.S. National Academy of
Soiences, 1980), the draft supplement PEIS continues to
rely upon outdated health risk estimates for human exposure
to ionizing radiation. In Appendix B, vage B.1, the starff
relies uvon risk estimates from the 1972 BEIR report and
its own rflawed statistioal analysis of 1975, WASH-1400,
which also concluded that a TMI-2 type acoident should
haopen once every 20,000 reactor-years,

Various risk estimates for human genotoxic effects
from exposure to ionizing radiation havs been developed,
Desnite NRC staff's insistence that their health effect
risk estimators are "internationally accepted" (p. 1ii),
many internationally recognized physicians and health
physioists would disagree. For example, John Gofman, M.D.,

former Director of Lawrence Livermore Laboratories, in his

authoritative Hadiation and Humap Health (Slerra Club, 1981)

-2«
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applies a risk estimator of one cancer per 268 verson-rems
whioch would translate as 170 cancer deaths from 46,000
person-rem exposure rather than the 6 deaths calculated
in the draft suoplement PEIS. In addition, Gofman's risk
estimates would indicate 340 additional genetic defects
among worker offspring at 46,000 person-rem exposure
rather than 12 as in the draft suppleraz PEIS.

s the upper 1imit of 46,000 person-rem worker eXposura
realistig?

The NRC was forced to issue its draft supplement PEIS
because data accumulated from hundreds of entries into the
TMI-2 containment duilding since 1980 have indicated that
worker exposures were estimated six times too low in the
original PEIS. Much of this increased worker exposure
estimate comes from realization that the TMI-2 reactor
core 13 largely melted, crumbdled and fused, suoh that
workers in core removal will be exposed to prolonged
periods of radiation which were underestimated in March
1981, Yet, much uncertainty exists as to the state of
the TMI-2 core, as admitted in the draft suvplement PEIS:

1) Below the upper plenum there is a core void of

about S5 feet wnhere fuel assemblies have been completely

destroyed, Under this there ig a rubdble bed at least
14 inches in depth, "The conditions below the rubble
are not known.* (p. 2.8)

2) Pigure 2.6, a cutaway view of the TMI-2 reactor

vessel, shows this uncertainty as to the condition of

3=

the lower reactor vessel more explicitly in desoribing
the three lowest levels of the vessel:

a) CORE AREA - CONDITIQN UNKNOWN

b) LOWER GRID - CONDITIQN UNKNOWN

c) FLOW DISTRIBUTION - CQNDITION UNKNOWN (p. 2.9)
(Emphases mine).

3) Decontamination of the primary coolant may require
grit blasting of the reactor vessel and piping before
chemical decontamination: "*,.,. the most highly oon-
taminated portions of the system, such as the reactor
vessel and piping to the pressurizer, may require
mechanical decontamination dy grit blasting or other
methods before, or in place of, full-system chemical
decontamination." (p. 2.11, Emphasis mine).

&) Uncertainty exists as to plenum integrity:
"Clearance between the pressure vessel and the plenum
is only 50 mils (50 thousandths of am inch), so the
¢gse of vlepyp regoval 18 still open to guestion as

the vlenum may be wapped,* (p. 2.8, Emphasis mine).
If the plenum is warped, it will have to be cut up,

which would be a potentially "high-dose job." (p. 2.19)
5) Considerable uncertainty exists about decontami-
nation of the primery coolant by the submerged demine-
ralizer system (SDS), This system is easily blooked

by particulates, which are planned to be removed by
filtration prior to ion exchange adsorption. Yet

each step of fuel removal requires extensive cutting

and mechanical sevparation which will reflood the

4=
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primary coolant with fines and other particulates.
"The fuel removal plans have not yet been finalized
because investigations of fuel conditions are still
in progress.® (p. 2.19) Continual contamination
and decontamination of primary coolant by released
fines and other particulates during fuel removal
could lead to considerably higher worker exvosures
during this critical phase of reactor vessel cleanup.
6) The mechanics of actual fuel removal are very
poorly articulated in the draft supplement PEIS.
None of the original 17?7 fuel assemblies is intact,
but the exact extent of fuel pellet fusion, crumbling
or the size of debris to be encountered in the bottom
of the reaotor vessel remsin uninown:
a) "The fuel 14 agsumed to be in a8 combination
of the following configurations:
e fused sections--
e core debris--" (p. 2.19, Emphasis mine)
b) "Adjacent pieces paY need Lo be savarated
in order to be removed." (p. 2.19, Emphasis mine)
7) Pinally, there is considerabdle uncertainty as
to worker exposure doses which will result from re-
moval of lower internals at the core support assembly.
"If conditions require, it will be cut up for removal.”
{p. 2.20, Emphasis mine),
The draft supplement PEIS increases potential worker

exposure from 2,000 - 8,000 person-rems to 13,000 - 46,000

-5

person-rems as a result of decontamination of the THI-2
reactor containment vessel and core. Upper and lower
estimates of dose differ by a ractor of 3.5. Yet, as
osutlined above, for key sections of reaotor vessel and

core cleanup, especially in the arena now refered to as
"defueling," considerable uncertainty exists as to what
impediments to clesnup will be encountered once the reactor
vessel is breached. Hence, it is not known whether sensitive
segments of the cleanup operation will take weeks, months or
even years. These uncertaintieés make a risk range sstimate
of 13,000 - 46,000 person-rems, a 3.5-rfold range, highly
unlikely, Realistically, the upper extremé of this range
should de increased according to the worst case scenario
which might obdtain during TMI-2 reactor vessel and core
cleanup.

What do increased risks to workers mean when tranalated

to non-workers residing near TMI-2?

The population residing near Three Mile Island has
been persistently exposed to radionuclide releases and
accompanying psychological stress as a result of the TMI-2
accident. Upon various occasions since 28 March 1979 this
population has been exposed to 20 million curies xenon-133,
at least 26 curies iodine-1231, 200 euries tritium, 43,000
curies krypton-85 and other radionuclides in their water
and air. The vresent core inventory of radionuclides has
a potential health threat far in excess of any pravious

radionuclide exposures from the acoident and its aftermath

-6«
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at TMI-2, In the radionuclide inventory are actinides,
including 150,000 curies ol plutonium-24i, strontium-89/90,
cesium-137, cobalt-60 and at least 150 other radionuclide
epecies, all of which are dangerous to human health.
Considerable uncertainty exists as the the state of
the plenum, lower core and lower internals of the core
support assembly which will determine the difficulty of
decontamination and extent of worker radiation exposure
(see previous section, pp. J-6). This same uncertainty
translates as potential increased non-worker exvosures
in residents living near Three Mile Island. There are
two potential sources of inoreased radiation exposures
to persons residing near TMI-2 as a result of further
stages of the cleanun operation:
1) Prom unforesean mechanical failure to heavy
equipment during delicate stages of plenum, core
or core-gupport removal. These mechanical failures
could include unpredictable lodgings or droppings
of large sections of the fused core during attempted
removal which would have high potential for both
worker and enviranmental contamination and cause
semi-permanent breach of the containment vessel.
2) From underestimated levels of potential en-
vironmental contamination even in the absence of
accidents due to the uncertainties of plenum,
core and core-support configurations.

Release of revised worker exposure estimates in draft

supplement | of the PEIS has already exacerbated psycholozical

-

stress of residents in the TMI-2 community. There would
be irreparable harm, both tc the psychological health of
the population residing near TMI-2 and to the regard this
population has for the U.S. Nuclear Regulatory Commission
if, two years hence, a second draft supplement to the PEIS
were issued according to NEPA mandate, because, upon entering
the cors, worst case scenario calculations presented worker
expodures well in excess of 46,000 person-rens. A

t o al o of TMI- e u
be ca '"defueling®?

Normally overating nuclear power reaotors are defueled
approximately annually and generally involve the replacement
of about one-third of the spent fuel assemdblies with fresh
fuel rods. The operation is conducted entirely by remote
control through a fuel canal adjacent to the reactor vessel
and spent fuel rods are then stored still submerged in pools
adjoining the reactor.

This 18 far from the scenario at present at TMI-2. The
fuel canal cannot be used for "defueling" since none of the
fuel assemblies which normally pass through this canal are
intact. Instead, cranes, grappling hooks, saws, torches
and other separation and removal devices for the entirely
decomposed core must be avplied from above through lifting
of a potentially warped plenum after reactor head removal.
It is euphemistic at best, fraudulent at worst and certainly
misleading to refer to this most hazardous phase of the TMI=2

cleanup operation as defueling. Perhaps regoval of fuel dedris

more accurately conveys the real situation.

-8-
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worker and env ental exnosur isks a 2

In the face of overwhelming ignorance concerning the
integrities of TMI-2 plenum, core and core-support, prudence
dictates proceeding cautiously such that worker and environ~
mental contaminations are kept to a minimum. This is not
the tenor of the draft supplement PEIS:

1) " ... it 1s still the conclusion of the staff,

as it was when the PEIS was completed, that cleanup

gshould orogeed a3 expeditiously 69 pogsible to reduce

the potential for release of radioactive materials to

the envircament .and to ensure that TMI-2 does not be-

come a long-term radiocactive waste disposal site.®

(pp. iv-v, Emphases mine).
Neither reason expressed supports the staff's conclusion.
"Expeditious” cleanup may well release more radionuclides
to the snviranment than oautious cleanup, for the reasons
outlined previously in these comments, Cautious cleanup
bY no means argues for estadblishment of TNI-2 as a perma-
nent repository for high level radioactive wastes any more
than storage of spent fuel assemblies on-site at many other
nuclear reactors renders them long-term radiocactive waste
disposal sites. 1In succumdbing to this reasoning, NRC staff
is zuilty of a simplistic "now or never" approach, whigh,
in the face of considerable uncertainty seems imprudent
at best.

2) "Puel removal delays are consideared undesirable
because the fuel continues to pose a votential risk to

workers and the public and because information obtained

-9-

from examing the fuel is expected to de useful in improving
the safety of other nuclear power facilities." (p. iv).
Here again NRC staff's reasoning for expeditious cleanup
seems flawed, Of course fuel in the destroyed core is a
potential risk to workers and to the pubdblie¢, but that potential
is all the more realized upon core decontamination and removal
of highly hazardous high level radwasteg. If hastily or im-
prudently approached, this "notential risk" becomes real risk
and, hence, does not Justify removal.® As to the usefulness
of the highly melted and crumbdled core for didactic purposes
in imoroving the safety of other nuclear power facilities,
this may be a ugseful argument for obtaining Japanese invest-
ment in core cleanup, but it is hardly an argument that ex-
veditious cleanup is least risky, which is the subjeot of
this draft supplement to the PEIS,
t ed - r

Implied throughout the draft supplement PEIS are the
dangers of delaying core cleanup above and beyond the ex-
plicit reason stated. 1Is there a danger of re-criticality
in the core at TMI-2? When this same question was posed
during commentary to the initial PEIS, the possibility was
strongly denied. 1If, now, this is a real danger, or if the
NRC staff assesses it may become a danger in the near future,
this danger of re-criticality of thes TMI-2 core should be
realistically included in the final supplement PEIS.

*This same ploy was used by NRC staff to justify krypton-85

venting in June-July 1980, to protect the public from
accidental krynton-85 releases!

-10-
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Conclusionsg

Despite the fact that worker dose estimates have
increased six.fold since the original PEIS on TMI-2
cleanup, the NRC staff in its draft supplement retains
its oélglnal conclusion that cleanup proceed as exvedi-
tiously as possidle, The NRC staff's reasons for reten-
tion of 1t§ earlier conclusion appear invalid. The
potential for release of radicactive materials into the
environment is exacerbated by core cleanup rather than
decreased, unless the core is in danger of re-criticality,
a potential danger not addressed in the draft suoplement
PEIS. An alternative cautious cleanup procedure which
maximizes worker protection would not enhance the chances
that TMI-2 becomes a long-term radioactive waste disposal
site.

Furthermore, new genotoxic human dose assessments
have deen made sinoe the last PEIS which were not taken
into account in the draft supplement (Gofman, 1981).
These risk assessments when applied to 46,000 person-
rems translate at 170 additional cancer deaths and 340
additional genetic defects among children of the 10,000
TMI-2 cleanup workers. Similar higher risk assessments
must be aovlied to the environment and to the risk for
already aggrieved residents 1iving near THI-2.

In its final supplement PEIS, it is recommended that
the NRC staff substitute the misleading "defueling" with

"removal of fuel debris® and geriously consider vhased
plenum, core and core-supvort removal strategies which

maximize worker and nearby resident safety.
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CATHERINE I RILEY

HOME OFFICE:
34TH LEGSLATIVE OrSTRCT

20 OFFICE STREET

HARFORO COUNTY BEL AIR. MD 21014-3777

PHONE- 838.70!10

COMMITTELS: PHONE 939-3601

BUDGET AND TAXATION IN ANNAPOLIS:
SUSCOMMITTEL: 308 JAMES SENATE OFFICE BUILDING

EDUCATION. HEALTH AND HUMAN RESOURCES PHONE 841.3158

CHANNAN:
SENATE OF MARYLAND

ADMMEBTRATIVE [XECUTIVE ANOD

LEGISLATIVE REVIEW ANNAPOLIS. MARYLAND 21401-1991

February 13, 1984

Dr. Ronnie Lo

Three Mile Island Program Office
U.S. Nuclear Regulatory Commission
washington, D.C. 20555

Dear Dr. Lo:

I am in receipt of the TMI EIS draft supplement regarding
occupational radiation doses. Clearly I am supportive of utilizing
any methodlogy that provides for the lowest possible person-rem
doses.

However, as the representative of a large number of people
directly down the Susquehanna from TMI, I believe the ultimate
goal at the TMI clean-up is to accomplish the clean-up in as
safe and quick a manner as feasible. The people of Pennsylvania,
as well as those of us downstream, must be vitally concerned that
delay in the clean-up process continues to force us toward event-

ualities that none of us want to see. First, the structural integrity

of Unit 2 continues to deteriorate as time passes. Secondly, failure
to clean-up expeditiously, brings us closer to the time when, finan-
cially, utilizing the TMI site as a long-term disposal site will
appear more attractive. This must not be allowed to occur.

Thus, I would urge the NRC to approvc the safest methodology
possible, while not jeopardizing the clean-up process.

Thank you for your consideration.

Sincerely,

Catherine I. Rile
Senator

sck



THE JOHNS HOPKINS MEDICAL INSTITUTIONS p/
DIVISIONS OF NUCLEAR MEDICINE AND RADIATION HEALTH SCIENCES

615 NORTH WOLFE STREET

BALTIMORE. MARYLAND2/205-2179
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February 13, 1984

The Honorable Arthur E. Morris
Mayor, City of Lancaster

120 N. Duke Street, P.0. Box 1559
Lancaster, Pennsylvania 17603

Dear Art:

Anticipating our meeting last night at Harrisburg, the Maryland Govern-
or's Committee on TMI met on February 6, 1984 with officials of the
Department of Natural Resources of the State of Maryland and approved
unanimously the draft response of the State of Maryland to the Supplement
to the Programmatic Environmental Impact Statement (NUREG 0683). A copy
of the Maryland opinion is attached. -

Despite the fact that the meeting in Harrisburg lasted 5 hours, I was
unable to present this written opinion to the Panel., Therefore, I would
be most grateful to you if you couid attach the Maryland response to the
recorded transcription of the Harrisburg meeting.

The Maryland response is a draft in that the Governor of Maryland has not
yet had the opportunity to review the actions of his advisory committee
which [ chair.

Since I will not be able to attend the visit to TMI on March 8, 1984 (our
Maryland group has inspected Unit II five times over the past four years
and found the visits to be most instructive), I would appreciate your
reading the Maryland response to the Advisory Panel on March 8, 1984 as I
had planned to do last night if I had been given the opportunity.

I hope that in the future a more balanced discussion of the issues will
be possible.

Sincerely yours,

— eee

!
Henry N, Wagner, Jr., M.D.
Professor of Medicine, Radiology
and Environmental Health Sciences;
Director, Divisions of Nuclear Medicine
and Radiation Health Sciences

kc

cc: Dr. Nunzio J, Palladino
Or. Bernard J. Snyder

Telephone 301 955-335¢

February 6, 1984

Dr. Bernard J. Snyder

Program Director

Three Mile Island Program Office
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Cammission
Washington, DC 20555

RE: Programmatic Environmental Impact Statement related to decontamination
and disposal of radioactive wastes resulting from March 28, 1979 accident
Three Mile Island Nuclear Station, Unit 2 Draft Supplement Dealing with
Occupational Radiation Dose (NUREG - 0683, Supplement 1)

Dear Dr. Snyder:
This letter is to forward the State of Maryland's comments on the Supplement
to the Programmatic Environmental Impact Statement. As lead agency for the
State of Maryland for review of cleanup activities at.Three Mile Island, the
Power Plant Siting Program has coordinated State review of the Supplement.

Maryland's principal concern continues tobe the hazard posed to its population
and resources by the presence of high level wastes, including spent fuel, at
Three Mile Island. Maryland's position has been that the "cleanup should pro-
ceed as expeditiously as reasonably possible to reduce the potential for uncon-
trolled releases of radioactive materials to the environment* (PEIS, 1981).
That position has not changed.

The evidence presented in the Supplement indicates that the total radiation
exposure to the work force during the cleanup will be higher than originally
estimated. While we in Maryland are concerned about worker exposure and advo-
cate strict adherence to the ALARA principle, we note that the doses to the
individual workers will be within the limits of 10 CFR 20, that is, no worker
will receive more than 3 rem/quarter or 5 rem/year.

Maryland is also concerned that the selection of the cleanup plan could delay
the cleanup process. We have reviewed the analysis of the current plan as
well as the three alternatives. Alternatives 1 and 2 would result in a delay
of fuel removal while resulting in no significant savings in occupational
exposure. Because of this delay, and the fact that little or no dose savings
would be achieved, Maryland considers both of these alternatives unacceptable.
Alternative 3 is more attractive because of the projected reduction in occupa-
tional exposure without delaying fuel removal. It does, however, signifi-
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Or. Bernard J. Snyder -2- February 6, 1984

RE: Programmatic Environmental Impact Statement related to decontamination
and disposal of radioactive wastes resulting from March 28, 1979 accident
Three Mile Island Nuclear Station, Unit 2 Draft Supplement Dealing with
Occupational Radiation Dose (NUREG - 0683, Supplement 1)

cantly delay the overall cleanup while relying on the speculation that robotic
cleanup technology will be available at some time in the future. Maryland is
opposed to delaying even post-fuel removal elements of the.cleanup, and there-
fore considers this alternative unacceptable. For these reasons, the State of
Maryland is opposed to the three alternatives presented, and strongly favors
the current cleanup plan.

We appreciate the opportunity to provide these comments and hope you find them
useful.

Sincerely,

Thomas E. Magette, Administrator
Nuclear Evaluations

dml
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Henry H. Grimm
Cannulting Scientist
32 valley Drive, RD3,
Annville, PA, 17003.

~ . Fepbruarv 21, 1984,
Or. Sernard J. Snyger. Program director. ’

Three Hlle Island Program Office,

Y.S. Nuclear Reguiatory Commission,

washington, D.C. 20555,

T™his comment letter is being written in response to the invitations given in
NUREG-1060 ang in NUREG-0D683. IT seems t0 me that an 1MOOrtant ascect of tm
Mile Island accident on March 28, 1379, 1s peing overlooked, or 15 pes
Sy the politlcal ramirications of tre problem. One of tre CONGETNS, Sna
Enosg WNO want to ban the nuclear alternative for generating 2isctric Cowe
-2 Tear that a large fraction of The nuClear cnarce could transmute o va
2iEMENTS whIZh would De widely distributed as a gas, zlementa} of mols

el Dy
L, was
cicactive

occur in an accident of thie
o

mEtes oo

Y0uld like IC see some gquantitative NET2S 0
uted. It ceems to me that this type of

o Y <
..;n.;t TIACTIoN ALY g
will ne

infrrmation
YBATOYY ©F the CEmagaT SOntents L3 avallap
a,teg 3 Delng taken? If 17 is taken, it may ingicat -
1Ty 0 TNE 2nOrTOUS CRAth tOLll ESTIMITES the anti-muclear oenis
_radiccactive material that L3 STHll in the ontalrment structurs
available 1o kill anyone, except TMI workers. BN

AU gre tlime I read some of the literature accompanving the dise 20Ut T
discharge of radioactive matertal in an accicent of this sogéfngeldgg:éméée ir
tre Mew YOIk Times publisned material from a Brookhaven recort. In rhis YBOOIT 5
calculation was mage T0 assess the ffect of aistributing nalf the radisactive
ath§ in the containment area, or their transmuted orocucts, oy wing-borne
aigulibugion, OVer a large area. The person who wrote This part of the dscument
2I0te @ letter of protest to Physics Tocay, I teiieve. Cne of nis Comolalnts was
the very fact that ne telieveo this distritution of Naif the ragicactive :
nCT ang PIopedly Could not neppen. TMI Cemonstrales ThaT Nis nelles FEN
The ereral public 209s Ot understand that orysical sclence calonlaticns eas e
Ma0e for Comletely errorieous assumptions, sl £l
Zaiculations represent onhysically unrealisable =

2
a

Jo0ut 3 year 200 I attended 3 sympasium at Capirtal Campus o
GUESTLICN was uncer oiscussion. In 3 privare VErEaTIoN al
parviclosnts, 2n 2nti-nuclear ingdvigual, I asked him how

~I3nium 3Toms could become a1raorre. His repiy
M01e 3asses Aang o focine atoms. ;

2 TugnT
438, 2y transmutation
I presure, fro

laiin i
€STIIMm ShoulC 2

ant witn

I rmerience s orfortunats, However, w2 snoulC 12aIN 35 MUCH Srom i 3s e

MG .o,

Henry H. Grimm

Consulting Scientist
32 valley Orive, RD3,

Annville, PA, 17003.

can. It has already suggested that the worst of The predicted phenomena 30 not
occur. Can we go on to prove that all the phenomerd that can occur are manageaple?
ANSwers to some Of these questions could even be worth a billion or even several
billion gollars in effort.

People in this area should be looking for more signs that the rest of the world is
wi111ing to help sustain the THI-2 clean-up effort. We would nave been well advisea,
right after the accicent, to Try to sell opportunities to do some vital research in
a unigque situation. Nownere else in the world is there an equal opportunity to
study some pertinent large scale problems. All those goirg To learn from iI, ang to
use the results, should nelp sustain the =ffort.

Classifieo scisntific literature is not available to me. IT seems To me that the
government sgencies in charge Of nuclear electric power gdevelcpment shoulC ave nad
and snould nGw have a substantial development program t0 prove that severe
accicents can be contained. I nope that such programs exist that are rot knGuwn TO
me. Clearly it nhas been shown that tne general population «<an oe stameeded into
policies that can nave disasterous 1long time results. It is &isO Ciesr that 3 Sroup
Of people exlst wnose primary opbjective is to gdeny the p20pie Of this countrv the
venefits of nuclear sjenerated electric power. ¥ snould e srowing the worid that
energy inaspendence is possible for a nation wnich nas iradegquate hvdocaroon snd
carbon fuel resources. Instead we grovel in fear, demanding zZero risk processes,
which are physically unrealizable. In Sur demands, we freguently re=ach the state
where we cause ceaths and economic hardship rather than releaving trem. Folitical
pressure cannot change the laws of the physical universe. In fact, what we ¢ know
says that the physical world cannot even sense, much less resct to, our political

pressures.

T™e T™I-2 cleanup aelays are giving more time for the processes of aiffusion and
corrosion to take hold in Tne containment builoing. If we are ever going %o
clean-up the 3cCicent resicue, delay can cause the 1oss Of some THI-Z worker's
1ife, necause the processes of aiffusion ana corrasicn are inexQrable and oo
an at the same cace N0 matter what nolitical processes are doing. ™ose «-latl
be protecting lives hy continuing nelay can, anc frocamly are, causing w2
life right now. ™e whole clean-up Qrocess requires the cest Cometenca Tnat
obtaired, to achieve 3 minimum expenciture of lives and effort. CF
comeetence is not going to be assemoled using only necisions mage hy
mincful only oOf political consiceraticns.

It is 2y impressicn that tne NRC 1S charged with the reguiaticn of the ~uclsear
electric vower ircustry. It is sucoosed t0 maintaln this
avallzpls “or ¢ f Slectric

Ty, Anvy MRC s wh) are not »11iing to wore ©
gcjectlves shoulg fe requested TO resign and forced to ¢C 30l eC =
tne elays thal nave OCcurred are realiy nothing less than saootage, )
at the zedple OF TNLs nation and thelr opooriunities. Let's et the TMI-D Cles

i
gb aone.

tal opiection tn tre way the rizk results are reonrta
). Tre use OF rcaiculates ceatn risks, mace in

iticnal deaths, aue 70 TMI-Z Zlean-un 3 i
nQ mere clean-ug cTivity will remove th .
margiral risk <igures shculd te given with 3 72D
the imsorIiant 2p%ions availapla <C us. snen w8
sOme Fuel, 2Ll Jeatns wnich ould ne aveiged ov enme
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MG . o, " TRI-COUNTY REGIONAL PLANNING COMMISSION

Henry H. Grimm (CUMBERLAND, DAUPHIN, and PERRY COUNTIES)
m 32 Valley Orive, RD3 2001 NORTH FRONT STREET
Annville, PA, 17003. BLDG.#2 SUITE 221
other plan Of action, should De charged o the use of the fuel:chosen. FOr example, HARRISBURG, PENNSYLVANIA 17102
if we elect to replace nuclear with coal, tne aifferential marginsl ceatns srould Staff Telephone 234-2639

e charged to coal. A small marginal incrament in geaths Can pe generated covering
the main alternatives. This table need not be large, because the worthwhile
alternatives are-few in number now. Future events may constrain them even further,
events such as another midale-east 01l cut-off.

February 23, 1984

REFER:File# 1984-12
U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Three Mile Island Program Office
Washington, D.C. 20555
Attn: Dr. Bernard J. Snyder
Program Director

Sucn a marginal geath rate matrix reeds to incluge all of the dominant ceath risks

ssoclated with each method of electric power generation. The entire arocess ne2qds
to pe aescribed by the main contributors to deaths among electricity customers ang
the suppliers. T™hree contributors that would surely te needed would te mining +h2
fiiel, processing it for use in the convertor, and converting it to 2lectric energy.
Pernaps these would provide all the significant contributors and would he enough to RE:
adeguately represent the situation as far as deatnhs and safety ara ccncerned.

Rcview/Comment TMI Unit #2, PEIS: Supplement #1

Dear Dr. Snyder:
The present method of presenting the situation 1s ccmpletely inadequate, orimarily

bacause 1t encourages the presumption that avolding the one activity unaer At their February 23,
2iscussion w111 nave the net result Of zero marginal deaths. Another choice zmeng
the options avallable may lead to negative marginal geaths, that 1s, fhe savirg OF
ilves.

1984 meeting, the Tri-County Regional
Planning Commission reviewed the above noted supplement and offers
the following comments:

) ) o The proposed refocusing on reactor disassembly and defueling
Procablistic Risk Assessment can generate marginal risk matrices =nich o2n ~elp us as soon as possible appears to be in the best interests of

10 assess the relative safety Of Our methods for gensrating electric powsr. It is Tong term occupational and public safety;

certainly possible that there 1s enough safety data NnOw available TO meke Cet

Juogemnts. Deaths that have alI‘EBGy been OCCUrring over an extendea period shiould o Concurs that the monitored interim storage, as proposed in
not be permitted to ve brushed asige vecause some policy advocate coes ot 1ike Alternative 3, is unacceptable due to the unreliability of
them. All of the main competitors have a more than trivial history now. We may need robotic technological advancements in the forseeable future,
to keep knowing about all of the alternatives. we should certainly De very careful the increase of total decontamination difficulties resulting
3bout allowing any of the main ones to be aiscarced, particularly if those wanting from delays, and potential health and safety hazards;

to Jiscara it are ignoring some dominant pnysical constraint.

o The TMI site is not suitable as long-term repository for
This country neeas to require aavocates of specific policles in comnecticn with the accident generated radioactive waste. The Commission
safety debates to have marqQinal geath matrices generateq. It should ha reauireg therefore concurs with NRC staff conclusion that decontamin-
that these rest on established gata in the case of all 2xisting ,.rc‘,.v ¢ ation activities should "proceed as expeditiously as
must 21s0 have some well defined completeness croperties. Process possible while ensuring the health and safety of the workers
are covicusly incomplete shculc be vbarred. Zntirely new prr‘css:e~ o2 and the public."
Jifficult to handle. ™ey <hould not be arbitrarily thrown amzng st =D‘1 ned
processes. For the moment, it would be enougn % Try TO hancle 937.abil »
processes in the ways cutlined above. I understand that some tentative mo\mc iy
oeen made toward originating legalities to Ze zappliec ¢5 cur contentions
safety. Such procedures should be giv#n a 10T 2f new atrnf\vi‘wn 4 mRThOO
%e l26ally zefired reculring a regulating agency 20 relact 25
infarior tn some rerference Tisk maximum 309 0
rererence risk. Guaranteed zero risks in all Sl’l.-at-un),
is not any ciftizen’s nirthrignt.

Very truly yours,

.

es R. 2Zei s, AICP
ecutive Director

cc:  Dauphin County Commissioners
laptenTicns apcut sarfety MuSt 0@ rasolyed. They Could ~11l Tnis natiin, T2 NAD PA Intergovernmental Council
JTNeY 3Agencies TusT nang in trers.

Sircerel

SIN0EYQly vouls 4. 0’/7
> %\Mm 8402280388 840223
PDR ADOGCK 05000320 '/0
p PDR
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February 23, 1984 Dr.

Dr. Bernard J. Snyder

Program Director

Three Mile Island Program Office

Office of Nuclear Reactor Regulation 6.
Nuclear Regulatory Commission

Washington, D.C. 20555

Dear Dr. Snyder:

Please consider and respond to the following comments 7.

on the draft supplement 1 to the Programmatic Environmental
Impact Statement related to decontamination and disposal of
radioactive wastes resulting from March 28, 1979, Accident,
Three Mile Island Nuclear Station Unit 2 (NUREG-0683):

1.

Why should the general public accept draft Supplement 1 as 8.
valid when Supplement 1 is an open admission by the N.R.C.

Staff that they can only estimate the radiation doses the

public will be exposed to, and that their estimates are

(1) too low (2) little more than mathematical hypotheses

(3) not based upon any actual experience (%) a continuation

of the errors, poor policies, lack of understanding, poor
supervision, mistakes, and continuous underestimation of

the serious radiation hazzards to which the general public

is being exposed?

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

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

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

Inasmuch as nearly five years have passed since the TMI
“"accident,"” and the NRC is only in the discussion and

Bernard J. Snyder 2 February 23, 1984

"estimating” stage of radioactive decontamination, (which
has already proved incorrect) why wouldn't robotic cleanup
provide the necessary time to proceed in safety with due
care to minimize human radiation exposure?

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

Public safety must necessarily concern the radiation exposure

of any human whether voluntary (occupational) or involuntary
(non-occupational) - the public safety cannot be divorced

from employee safety. All employees are part of the public

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

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

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

GPU Nuclear licensee decontamination proposals should not be
considered, reviewed or approved in any respect by the NRC.

Many of the problems that caused the TMI incident can be

traced to the NRC approval of GPU proposals without adequate
evaluation or follow-up as a matter of record. Only independent
studies and evaluations made by independent nuclear scientists
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3 February 23, 1984
Dr. Bernard J. Snyder

i i illi to put their
i in their areas and who are willing _th
;ﬁ:?t:gional reputations on the line should be utilized

by the NRC.

i i ts full and ¢
I trust that you will give my commen
consideration and that your response will so demonstrate.

areful
Thank

you.
r tru% Yousj i

Louis M. Busch
1610 Cherry Lane
Macungie, PA 18062
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To the TR Zommissioners:
“r. Derrick, in the enclosed reprint, has expressed our feelirtgs tatter
+han we could, but would like to add a few thoughts cf our owr.
Lincoln freed the slaves many vea=ss ago. ‘ho will free us from 2
Tovermment Whose srotection agency does not nrotect and vwhose regulatory
tody does not regulate?

*hat hapnens when the 1lid isilifted, providins the crare wor”: =3

it should and there is no srafu? To what exposure will the wnrkers r=
subjected today? In five more vears? 11l workers families evacuate’

"Ther will a cancer study up-date be done? Why will this rot
include all workers, including "sponges" of TMI?

The ostrich syndrome does not eliminate any problem. After & veass
the Feople of TXI are still here, asking why you would consider restarting
Unit 1 before the original accident is cleaned up. Neither restaxting Unit
in 1984 rnor removing the fuel and entombing Unit 2 will te effective ir
alleviating the fears of the People of Three Mile Island. Ilther altern-
ative would be just another evasion of responsibiliiy. ‘here would the
financial support for monitoring Unit 2 be found, especially since ZZJV
does not have the funds for a “"normal” clean-up o Unit 27 Ilaar 4 and
clcse LU -~ then worsy about starting Init 1,
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one reader’s
opinion

MY VIE

SCOTT S. DERRICK

A native of the Goldsboro area,
Scott S. Derrick currently is writ-.
ing a dissertation in American Lit-
erature and teaching compaaition 1
at the Universiry of Pennsvivaaia

Officials must speak for people on TMI

RECENT EVENTS Indicate that the Three Mile
Island nuclear facility may open under the worst pos-
sible conditioac with questions of the integrity and
reliability of plant operators left unresolved. Certain-
ly, there was no reason for the recent NRC vote if the
plan isn't to reopen TMI reactor 1. As a result, it is
absolutely essential that state public officials speak
with a clear, strong-voice in safeguarding the interests
of the people of Pennsylvania.

The lgsue is no longer just the initial nuclear scd-.

dent in 1979. Had the response of government and
industry to that accident' been sufficlent, bad the
clean-up of TMI reactor 2 been as efficient as the
people of Pennsylvania had a right to expect, the ecc-
dent would now be a fading memory. Central Pennsyl-
vanians would have the assurance of knowing that
the nuclear reactor in their midst was in the hands of
safety-conscious, reliable management and that be-
hind this mansgement stood government regulators
whose chief concern was public welfare. Public anxie-
ty would have been eased to thepoint that undamaged
unit reactor | could be safely restarted.

NEEDLESS to say, however, the ensulng five years
have been anything but reassuring.

We have learned that indlviduals with grave public
responsibilitles have been guilty of lies and negligence.

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

We have watched as problems at other plantscon-
vince us that our own accident was not some horrible
aberration, but something which could well happen
again if the plant is not operated with real care and
dedication.

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

We have learned that we are expected to dlsplay a
patience which we would flod ludicrous if we were
dealing with, say, a drunk driver who repents after
every offense.

We have seen the folly of faith in private industry
and the federal government because, five years after
the accident, a workable plan has still not been con-

structed to eliminate this dangerous health problem in.
our midst.

Whlle radiation seeps into containment building
walls, we bave learned that risk to workers has beén
significantly underestimated. A

What about the risk to ourselves? To our chiidren
and families? Psychologically, most of the d.lm9ge has
been done to us not during, but since, the 1979 acd:
dent.

ALL OF these things, I am convinced, have-left
scars in the hearts and minds of Pennsylvanians which
won't heal for many years. Most of us, after the init{al
accident, assumed that the restart of Three Mile Island
was inevitable. We made ourselves be calm, believing
that irrstional panic and hysteria would only makes
bad situation worse.

I now believe, however, that public anxiety 15
nearly as bad as it can get, and that nothing can'bé
gained by pretending a matter-of-factness we do-nat
fesl: If a referendum were held in Pennsyivania, the
populace would overwhelmingly, statewide, vote
against the.cestart of the Three Mile Island reactor
under any conditions. To restart under current condl-
tions is reaily unthinkable. Yet, we are told, the opla-
ions of Pennsylvanlans count for nothing, and ever
our leaders seem to shake their heads helpiessly when
confronted by the power of the NRC. i

We were initially hospitable hosts to the nucléar
industry in our midst. Our hospitality has been abuséd:
We now are victims of an outrage all too common-in
recent years: indusu?' and government failing to safe-
guard ihe interesis of private citizans. R

We must be victims no more; now is the time for
all who love Pennsylvania to come to her defense. The
people of Pennsyivania must speak with a unified
voice, with postcards and letters to their public offi-
cials. What they must say, to Governor Thornburgh,
Senators Specter and Heinz, congressmen, state sena-
tors and legislators is this: we want you to defend us
with a unified, bipartisan voice, from the organized
power of the nuclear industry and the federal govern-
ment, who seem to care go little for our welfare. Tf
need be, you must come up with plans of your owa o
resolve this dreadful state of affairs: for too long, wé
have placed our safety in the hands of those who seefn
to hold it lightly. You must give voice to our fear and
anger: if you do not represent us now, why are you int
office? Now is thetime toact.

The Patriot, barkbey 1o o, 1ot 1. 19— AS

R. D. ¢2
York, Th 17&0C
Yetrusry 24, 1474

teB <o 158
Beroard J. Snyder, rTegraT Direcior
Trree dile Il
Cffice of Nuc
U.S. ¥uclear Rer

o Nl e s .y - .
verhiagton, D.C.

Dear Ir, Sznyier:

Lose Teduction in the ¥nvirorrerntal Ixpact 3tetermeant
i8 once again almost exclusively concerned with occupational
dcse., While it {5 understinzndable that you are very concerna:
alout worrer exposure, ¥Ycu muct put fortna rore cfiort on the
catter of reducing radiztion exposure to the general rutlic,
Since rany of your previous decisions have been based oxn
"crezp ani fastY solutions (adisitted by btoth the NRC and G1U;,
¢ is past time that you rut the utnost exphezis on prctection
of the public at this critical steze of the cleanu:,

The practice of *“exception to reguleticn® shenever yov
encimter 8 difficult problez at T+I1 must be discoatinuec,

You profess to have rastered this technology, yet your
fevorite eolution to prodieme onccuntered is to "vent® anc
prcclaim no health hazari.,

111 the possitvle den-ercus scenarios are classificeé as
righly unlikely, bdut =eany cf your previous projections and
cclculeticns have becn proven inseccurate ang zuch in need cf
reviston. When you +al:x < lirited azcunts, stiringeat coatroig,
znd prrephoric expicslicns, do not Iorgei your ine®ility i
cevyrehend & scezario euc.. =25 that whick caused the orizicel
accident,

Tcu vee "lack
of 152 cleanup,
ugec Tor the clenm:
rriorttiece mixed up, T
public rust tzke rrecelern
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herzard J, Snyder, lrcgrar Director
vebruary 24, 1594
rare 2.

Jt {0 ¥noer, that Unii 1 will leal: ra€iation 4nto tre
enviroment due to "leck lizitins® reiler then "leak frec”
6vec gencrator tube repalre. That, clenz with reactor
veercl extrittlecent, corrogcicn of critical parte, anc
unresslved exergency fecdwater gsster protlens gets tic
sceccrio fer & {ar mcre gerioum accicent et T¥l, Are vou
reecy for mnother mzlor cleazup at 7 You will then havc
ccrijictee e full crcie witlhi "No Lecronn Leorned”,

I would 1ike yeu ¢ let re know ¢f cne tugregtion fre.
tne peneral public that hos Leen inccrjorated intc your
clez:up efferi.

1 know of ncie,

fincerely,
- R
et tl, Nlhrran.
Alice 4. ierzen

cc: adon, iticharé Thorrnburgh
cc; bkon. H. Jokrn Keing, 111
cc: Hon, Arlen Specter
cc: Flllden F. Gocdling
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WiLLiam H. HAMILTONR

4601 BAYARD STREET, APT.307
PiTTSBURGH, PENNSYLVANIA 13213
TELEPHONE: 412-683-8826

February 27, 1984

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

Dear Dr. Snyder:

The Technical Advisory Group has reviewed the Nuciear Regulatory
Commission's draft Supplement 1 to NUREG-0683, Programmatic Environmental
Impact Statement (PEIS) on the Three Mile Island cleanup activities.

Our concerns are centered on the Section 3/3 discussion of health
effects. We consider the draft section somewhat misleading and recommend
the specific changes discussed below to provide a more realistic and
comprehendible focus:

1. NRC's estimate for cumulative occupational radiation doses associated
with the Current Cleanup Plan is 13,000 to 46,000 person-rem (Table 3.1).

To provide some perspective on this cleanup dose, which is expected to
occur over a five to ten year period, we recommend that the text include
a comparison with several examples of common radiation releases in the
area. For instance, (1) persons living in the vicinity of TMI receive
approximately 24,000 person-rem each year of additional exposure through
the use of natural gas in their homes (Reference 1); and (2) the total
exposure to area residents due to potassium-40 in the blood and tissues
of their bodies is approximately 43,000 person-rem/year (References 2
through 6). These doses assume a population of approximately 2.16 million
within a 50 mile radius of the site. Hence, the annual exposure due to
the cleanup will be about an order of magnitude less than the local
radiation exposure due to these common sources.

2. In Section 3.3, the fourth paragraph states:

"...For the minimum-collective-dose case (13,000 person-rem) it
is expected that 2 additional fatal cancers would be caused. For the

Dr. Bernard J. Snyder, Program Director

February 27, 1984
Three Mile Island Program Office

Page 2

maximum-dose case (46,000 person-rem), 6 additional cancer fatalities
would result. Although it is possible to compute a range of probabilities
for cancer induction among average individual workers based on the above
figures, the results of such a calculation may not bear a close relation-
ship to actual risks since the work force size and collective dose
associated with the various tasks can differ by large factors, rendering
inapplicable the concept of an average individual worker."

These mortality figures were derived based on a factor of 131 fatal cancers
in the exposed workers per one million person-rem.

We recommend the deletion of this discussion. Without considering such
factors as the work force size and the collective dose associated with
individual tasks, statements such as "6 additional cancer deaths would
result" are meaningless. Discussions of licensee administrative controls
and the risks to individuals associated with the maximum allowable doses
during given time periods (as provided in subsequent paragraphs) present
a much clearer picture.

3. In the last paragraph of Section 3.3, the probability of genetic effects
among the offspring of the work force should be expressed in terms of
increased risk to the individual worker, rather than as a flat number
based on 260 genetic effects per one million person-rem.

We appreciate this opportunity to review on the draft Supplement to the

PEIS and trust that our comments will be properly considered in the final
document.

Sincerely,

D iceant )yi /?r/a‘-MVC;Z‘,- >

_W/

William H. Hamilton
Chairman

Technical Assistance and Advisory Group

WHH/ep

cc: Mr. Bahman K. Kanga, Director
General Public Utilities Nuclear/Bechtel TMI-2

Mr. Harold M. Burton, Manager
EG&G Idaho, Inc.

Mr. Adrian Roberts
Electric Power Research Institute
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Dr. Bernard J. Snyder, Program Director February 27, 1984
Three Mile Island Program Office Page 3
Dr. Bernard J. Snyder
Program Director, Three Mile Island
References: (1) EPA Report EPA-520/1/73-004, pages 29 through 31. Program Office
(2) Page 57 of "The Fight over Nuclear Power" by Ors. Bodansky Office of Nuclear Reactor Regulation
and Schmidt. U.S. Nuclear Regulatory Commission
(3) EPA 520/1-77-009, Pages 29 and 34. Washington, D.C. 20555
(4) DOr. Edward Teller, Wall Street Journal, July 31, 1979.
(5) J. M. Smith, Jr., GE, "Natural Background Radiation and Dear Dr. Snyder:
the Significance of Radiation Exposure”.
(6) National Council on Radiation Protection and Measurement The Safety Advisory Board of TMI-2, which was constituted early in 1980
Report Nos. 45 and 56. to provide expert scientific, engineering, and medical advice for guidance
for the safe clean up and recovery of the damaged nuclear power plant,
has had the opportunity to review the December 1983 draft of Supplement
No. 1 to the Programmatic Environmental Impact Statement (NUREG 0683).
The Safety Advisory Board cf TMI-2 (SAB) wishes to submit the following
comments concerning the Report in general, and Supplement No. 1 in
particular.
1. The SAB is in full agreement with the NRC Staff recommendation that
there should be an increase in the estimate of the collective dose equiva-
lent for workers expected to occur in the course of the TMI-2 recovery
operations. The new range of the Supplement of 13,000 to 46,000 person-
rem appears to represent a far more realistic assessment than the estimates
proposed in the original PEIS, particularly since so much more valuable
data on the status of the damaged plant are now available.
2. The SAB believes that as the clean up progresses, the ranges of

uncertainties will narrow depending on the engineering technologies
developed and applied to the tasks, and as additional data becomes avail-
able to define subsequent tasks. With careful planning as these procedures
are carried through, the results will impact on the proposed collective
dose equivalent assigned to each subsequent or concurrent major activity.
Thus, while the present values proposed reflect the current status, it

may be necessary to revise or at best narrow the range of estimates as

the clean up of the plant progresses safely to completion.

8402240173 840227
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3. The SAB agrees that the conservative estimates of potential delayed
health effects as carried through by the NRC Staff appear to be in accord
with current scientific and medical knowledge, and are consonant with

the methods of risk assessment used by the International Commission on
Radiological Protection, the United Nations Scientific Committee on the
Effects of Atomic Radiation, the National Council on Radiation Protection
and Measurements, and the National Academy of Sciences-National Research
Council. The Board recognizes that the NRC Staff estimates are statis-
tically derived numerical values and are intentionally conservative within
the prudent philosophy of radiological protection of the workers and the
general public. The Board's assessment of the estimates as calculated
compels the scientific conclusion that based on current radiobiological
knowledge and theory the numerical values could be considered as an upper
bound, and that the uncertainties associated with such risk estimates,
derived as they are using linear extrapolation from the epidemiologic
data at high doses, embrace the statistical probability that no delayed
health effects could occur.

4. Given the NRC Staff estimates for carcinogenic and genetic risks,

the question arises as to how this information can be used as a basis

for radiation protection guidance in the very unique situation of the

TMI-2 clean up. Logically the guidance or standard should be related

to risk. Whether the magnitude of the risk should be considered acceptable
or not depends largely on how avoidable it is, and to the extent not avoid- -_
able, how it compares with the risks of alternative options and those

normally accepted by the individual or by society in everyday 1ift.

Accordingly, the SAB embraces the philosophy that evaluation of the adequacy
of an occupational health standard, regulation, or guidelines must consider
whether the potential incremental risk imposed is regarded as acceptable to
the worker, both in the workplace and in his way of life. While we recognize
such judgments are necessarily subjective, we believe that the currently
proposed estimates of collective dose equivalent impose potential health
risks to the workforce that should be acceptable to them, and to society

in general, since the risks, in perspective, are extremely small in com-
parison to other risks that are now readily accepted. The SAB is pleased
that the NRC Staff has carefully explained the relationship of these com-
parisons in the PEIS supplement.

Dr. B.J. Snyder -3 - February 27, 1984

S. In this regard, the SAB wishes to draw attention to recently available
radiological protection data for the clean up, 1979 - 1983. C[uring the
five-year period since the accident, approximately 16,750 worker-years
have been involved in the clean up process resulting in a collective dose
equivalent of less than 1700 person-rem. Of the 16,750 worker-years,
two-thirds recorded no measurable radiation exposure, and 85% involved
doses of less than 0.1 rem per year, that is, less than the average annual
whole-body dose received by all persons from natural sources of ionizing
radiation. Moreover, a dose rate of 0.1 rem per year is considerably

less than that received from all sources (including natural background
radiation, medical and dental radiation, commercial air travel, etc.)
other than occupational exposure.

The SAB urges that the NRC Staff recognize that occupational exposure levels
in the range of natural background radiation are considered to represent
negligible risks to individual workers. For example, a dose rate of 0.1

rem per year is only one-fiftieth of the annual maximum permissible dose

for occupational exposure recommended by national and international standard-
setting bodies (including the NRC). The Board recommends that the NRC take
cognizance that the annual collective dose equivalent to the workers con-
sists primarily of values considerably less than 0.1 rem. The risk of
developing a delayed health effect, such as cancer, from,a dose of 0.1

rem is considered to be about 1 in 100,000 (or about 10°" per rem) and

that this order of risk is generally considered by society as a negligible
incremental risk to the individual.

The recorded data also demonstrate that approximately 96% of all TMI-2 workers
have received less than 0.5 rem per year, or less than 10% of the annual per-
missible dose. Of the remaining 4% of the worker-years of exposure, no worker
received more than the maximum permissible dose. The SAB recognizes this
achievement as a particularly excel lent record considering the immense
engineering problems encountered and the unique nature of the work involved

in the cleanup process.

6. The SAB wishes to draw to the attention of the workers and of the public
that the NRC PEIS Supplement has determined that the revised estimates of
worker exposure necessary for the clean up process (range 13,000 to 46,000
person-rem for a population of some 10,000 workers) will result in “from 2
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to 6 additional deaths among these workers due to cancer and from 3 to 12
additonal genetic defects among their offspring”. The SAB believes there
is reason to expect that over the entire period of the clean up process,
the dose commitments associated with the recovery will be no greater than
those stated, and that the numerical values for potential health risks
estimated most likely represent an upper bound, and will be less. The
statistically-derived values presented by the NRC Staff may denote a level
of precision that is not warranted; it should emphasize, preferably, the
nature and reasons that, while the estimates are conservative, they are
also extremely small. Furthermore, these figures must not be taken to
represent more than crude estimates of risk, based on the incomplete
nature of the data at present available. Several factors, not taken into
account in the calculation of these estimates, exist which compound the
uncertainty of these numbers. First, the scientific evidence indicates
that some experimental and human data, as well as theoretical con-
siderations, suggest that for exposure to low-LET radiation at low doses,
the linear model probably leads to overestimates of the risk of most
cancers, but can be used to define the upper limits of risk. Second,

in these calculations, no allowance has been made for the likelihood

that the carcinogenic or mutagenic effectiveness of low-LET radiation

is reduced at low dose rates through the action of biological repair
processes. Third, the individual cancer risks used in the derivation

of these numbers may rise or fall as the follow up of the epidemiological
study groups is extended to longer periods. Fourth, the risks have been
derived for the most part at high total doses (which may have been suf-
ficient to inactivate potentially susceptible cells from which a cancer
might result), and linear extrapolation could tend to overestimate risk
of low-LET radiation. Fifth, the numerical values of the risk estimates
derived from radioepidemiological surveys are themselves crude and uncer-
tain and often have wide statistical confidence limits. These uncertain-
ties are made even wider by uncertainty about the dose-response relation-
ship and the risk projection model.

However, the uncertainties tend in the main to emphasize the conservatism
of the risk estimates as presented by the NRC Staff. This is clearly the
situation where the linear hypothesis is applied and no allowance is made
for biological repair processes; where age-distribution relative to

February 27, 1984
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to the region of low doses and low dose-rates tend to a miltiplicative
effect in the calculation of risk estimates. These overestimates may
serve to offset any calculations that argue that these numbers reflect
cancer deaths, and do not therefore represent the number of individuals
affected, or that they are based on absolute risk projection models
rather than relative risk projection models for predicting future

risks to an exposed worker population. If expressed in terms of cancer
incidence, including non-fatal cancers, estimates of risk could be
higher by a factor of roughly 1.5 considering the predominance of men

in the workforce. And whereas within a particular homogenous population
the projection of future risk may probably best be done on a relative
risk basis, as yet no firm conclusions can be drawn at the present as

to the appropriateness of either model for projection forward in time
without further years of observation of irradiated populations. However,
the current evidence indicates that estimates of lifetime excess cancer
risk may vary only by a factor of 2 or 3, depending on which projection
model is chosen.

7. The Safety Advisory Board is aware that differing viewpoints may be
submitted to the NRC which oppose the current NRC PEIS Supplement in an
effort to challenge the range of the calculated estimates of the worker
collective dose equivalents or the potential delayed health effects that
could occur. These positions are not unique to the clean up of TMI-2,
but rather tend to apply to many of the societal activities involving the
use of jonizing radiation. The Board recognizes that frequently these
viewpoints are not predicated on sound scientific evidence, but rather

on controversial or incomplete reports or personal statements. Several
such reports have been published, some recently, seeming to claim degrees
of carcinogenic radiation effects at low doses in humans that would be
incompatible with the linear hypothesis being conservative, and may even
underestimate the effects at low doses and dose-rates. Many of these
studies are limited due to incomplete data bases, inadequate dosimetry,
confounding factors, unconventional statistical methods, or unconfirmed
results. The situations individually or collectively are not convincing
enough to argue against the conservatism associated with the linear
hypothesis nor do they provide evidence that the risk of cancer from low
dose radiation is greater than indicated by conventional estimates. The

February 27, 1984

potential reproductive performance is not considered; and where upper-level

Safety Advisory Board strongly endorses the view that these claims compel
uncertainties derived from high-dose and high-dose rate data and extrapolated

no scientific reason for national and international standard-setting
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groups to abandon the body of epidemiologic evidence on radiation-induced
cancer that, although based on greater exposures, yields consistent and
statistically stable risk estimates.

8. The SAB concurs with the NRC Staff observations that extended delay
in the cleanup can lead to both increased costs and increased collective
dose equivalent. Further, the effects of increased costs can exacerbate
delays which can increase risks of further collective dose equivalent,
including that to the public. Therefore, the SAB believes that the more
expeditiously the clean up can be completed, within current safety stand-
ards, the less the long term risks to both the workers and the public.

Sincerely,

James C. Fletcher, Chairman
Safety Advisory Board

JCF/5f

Board Members

Or. John A. Auxier
Dr. Merril Eisenbud
Dr. Jacob I. Fabrikant
Or. Robert S. Friedman
Dr. Bruce T. Lundin
Prof. Howard Raiffa
Prof. Norman Rasmussen
Mr. Lombard Squires
Dr. William R. Stratton

February 27, 1984

Accord Research and Educational Associates, Inc.

314 West 91st Street New York, N.Y. 10024

Phone: (212) 580-3889

28 February, 1984

Dr. Bernard J. Snyder

Program Director, Three Mile Ialand Program Office
Office of Nuclear Regulation

U.S. Nuclear Regulatory Commiaaion

Waahington D.C. 20555

Dear Dr. Snyder:

In NUREG-0683, Supplement No. 1, Draft Report, cancer
deatha reaulting from whole-body expoaure are calculated uaing
valuea of 131 and 135 deatha per =million peraon-rem expoaure of
workera and the general population, reaspectively. Table I
(encloaed) preaenta a apectrum of auch valuea from the recent
acientific literature. In each caae, the methodology recommended
by each author waa uaed for calculation of exceaa cancer deatha,
aaauming doaea in the range O to 50 rada.

The wide diacrepancy in the valuea for the number of
fatal radiation-induced cancera reaulta in large part from
adoption or rejection of a linear doae/reaponae relation in the
aexpoaure range conaidered. It ia a viewpoint ashared by a large
portion of the acientific community that linearity of reaponae
down to very low doaea ia the only model conaiatent with
epidemioclogical reaulta in humana (aee referencea below).
Uncertainty in the alope of the doae/reaponae curve in the
low-doae range haa been widely diacuaaed, with highly divergent
opiniona having been reached by the authora of the referencea
cited in Table I.

Tranalated into the expected effecta from the updated
eatimatea of 13,000 to 46,000 peraon-rem (which we do not
endorae) the range of eatimatea of numbera of fatal cancera
rangea from leaa than one to 270.

Bacauvae of thia broad range of poaaible conaequencea, the
ataff ahould report all eatimatea of the number of fatal cancers
per unit of population radiation expoaure including thoae which
differ from eatimatea eatabliahed by the NRC or other
organizationa and individuals with demonatrable affiliation with
the nuclear induatry.

Rotblat, J., “The riaka for radiation workersa‘', Bull. Atonm.
Sci., 34 (1978) 41-44.
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Radford, E.P.

"“Human Health Effecta of Low Doaea of Ionizing

Radiastion: The BEIR III Controversay', Radiation Reaearch, 84

(1980) 369-394.

Brown, J. Martin,

“Linearity va. non-linearity of dose

reaponse for radiation carcinogenesis,” Health Phyaica, 34

(1976) 231-2495.

Enclosure (1)

Respeactfully,

. -
l—} 1oesen -

Dr. Daniel Pisello, Ph.D.
Director of Reaearch
A.R.E.A.

Dr. Richard Piccioni, Ph.D.
Seanior Staff Scientiat
A.R.E.A.

Assistant Profeasor
Department of Biological
Sciences

Hunter College

695 Park Avenue

New York, NY 10021

PISELLO AND PICCIONI: COMMENT ON NUREG-0683, Supp. 1, ENCLOSURE

TABLE I. ESTIMATES OF WHOLE-BODY CANCER DOSE OF LOW-LET
RADIATION FOR POPULATIONS OF MIXED AGES.

Fatal Cancers
per Million
Source Peraon-remas

RSS(1975) Dose ratea below 1 rem/day; cantral 43
aeatimate of cancer risk.(a)

BEIR(1980) 75 yr exposure at 1l rad/yr: linear 62
quadratic model; absoclute risk projection; 4,751
cancer deaths per million persons irradiated. (b)

ICRP(1977) () 100
RSS(1975) Upper estimate of cancer risk.(d) 122
BEIR(1980) 73 yr exposure at 1l rad/yr; linear model; 150

absolute risk protection; 11,250 cancer deatha per
million personsa irradiated.(b)

BEIR(1980) 735 yr exposure at 1 rad/yr linear-quadratic 160
model; relative risk projection; 11,970 cancer deatha
per million persona irradiated.(b)

Radford(1980) Lower eatimate of cancer incidence 179
(260 and 550 per million peraon rads for males and

fenales, repsectively) averaged and converted to

mortality (approximately one-half incidence). (@)

BEIR(1980) 75 yr exposure at 1l rad/yr; linear model; 383
relative riask projection; 28,690 excesa cencer deaths
per million persons irradiated. (b)

Radford(1980) Upper estimate of cancer incidence risk 588
(880 and 1620 per million person rads for malea and

femalesa, respectively) averaged and converted to

mortality (approximetely one-half incidence). (@)

Norgan(198l1) Two-fold increase in BEIR (1980) risk 770
(linear model, relative risk projection) due to reviaion
of shielding factors in Hiroshima and Nagasaki.(f)

Rotblat(1978) (g) 800
Gofman(l98l) Caentral estimate of cancer dose.(h) 3730
Kneale et al.(1978) Doubling dose for cancer mortality 5880

estimated as 33.7 rada for malesa divided by spontanecua
cancer death rate of 0.198. (1)
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PISELLO AND PICCIONI: COMNENT ON NUREG-0683,

Supp. 1. ENCLOSURE

continued

FQOTNOTES TO TABLE 1

Reactor Safety Study, An Aaaeaament of Accident Riaka in U.S.
Commercial Nuclear Power Planta, WASH-1400 (NUREG-74-014),
United Statea Nuclear Regulatory Commiaaion, Appendix VI,
page 9-33, Table VI 9-7, October 1975.

National Reaearch Council, Advisory Committee on the
Biological Effecta of Ionizing Radiationa. The Effecta on
Populationa of Expoaure to Low Levels of Ionizing Radiation.
page 146, Table V-3, Waahington, D.C.: National Academy of
Sciencea, 1980.

Internation Commiaaion on Radiological Protection.
dationa. ICRP Publication 2S.

Recommen-
Oxford: Pergamon Preaa, 1977.

Reactor Safety Study, Appendix VI, page 9-34, Table 9-4.

Radford, E.P. "Human Health Effecta of Low Doaea of Ionizing
Radiation: The BEIR II Controveray', Radiation Reaearch, 84
(1980) 369-394.

Norgan, K.2., Letter to Science, 213, (1981) 604.
Rotblat, J.,

Sci.,

“The riaka for radiation workera'",
34 (1978) page 44.

Bull. Atonm.

Gofman, J.W.,
San Franciaco,

Radiation and Human Health.
1981, page 294.

Sierra Club Booka,

Kneale, G.W., Stewart, A. and Mancuao, T.H., '"Reanalyaia of
data relating to the Hanford atudy of cancer riak to
radiation”™, in Proceedinga of the Internation Atomic Energy
Agency meeting on Late Biological Effecta of Ionizing
Radiation, Vienna, 1978, 387-411, IAE-SN-224/510, page 404.

MARYLAND yorte cane -l
DEPARTMENT OF STATE PLANNING : e

301 W. PRESTON STREET
BALTIMORE, MARYLAND 21201-2365

HARRY HUGHES
GOVERNOR

CONSTANCE LIEDER
SECRETARY

February 29, 1984

Dr. Bernard J. Snyder

Program Director

Three Mile Island Program Office
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

SUBJECT: REVIEW AND RECOMMENDATION

State Identification Number: MD 84-1-294
Applicant: U.S. Nuclear Regulatory Commission

Approving Authority: Same

Description: Draft Supplement Dealing with Occupational Radiation
Dose - Three Mile Island Nuclear Station, Unit 2
Recommendat ion: Endorsement with Couments

Dear Dr. Snyder:

The State Clearinghouse has coordinated the intergovernmental review of the
referenced subject. Acting under Article 88C of the Annotated Code of Maryland
and Code of Maryland Regulations 16.02.03, the State Clearinghouse received the
following comments:

Cecil County, Regional Planning Council and its member jurisdictions, Department
of Transportation, Department of Economic and Community Development including

their Maryland Historical Trust section, Department of Natural Resources, Office
of Environmental Programs, and the Department of State Planning indicated that

the statement appears to adequately cover those areas of interest to their
agencies.

Regional Planning Council noted (copy attached) that the current clean-up
procedures should continue as expeditiously as possible. They indicated that
the alternatives described in the report would further delay the removal of
radioactive materials from the island and would not significantly reduce the
occupational exposure. The Council also noted support for the recent IRS
decision to allow tax deductions for utility contributions to the clean-up
fund.

The Environmental Office advised (copy attached) that this response is a
coordinated one generated by their office and the Department of Natural Resources.
The Office further noted that both agencies (DHMH and DNR) support the current
clean-up plan; however, there are reservations about the various alternatives
outlined in the draft.

TELEPHONE: 301- 383- 7875
OFFICE OF STATE CLEARINGHOUSE
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Dr. Bernmard J. Snyder
Page 2 Date: February 28, 1984

February 29, 1984 -
virector

iaryland State Clearinghouse

Department of Natural Resources letter of February 17, 1984 (copy attached) for Intergovernmen:al Assistance

indicated that Maryland's principal concern continues to be the hazard posed 301 West Preston Street

to its population and resources by the presence of high level wastes, including 2altimore, XD 21201-2365

spent fuel at Three Mile Island. The Department noted that Maryland's position

has been that the "clean-up should proceed expeditiously as reasonably as SUBJECT: REVIEW COMMENT AND RECOMMENDATION

possible to reduce the potential for uncontrolled releases of radioactive

materials to the environment”. That position has not changed. The Department State Identification Number: 84-1-294 (See 81-8-158)
indicated that Maryland is also concermed that the selection of a clean-up plan

could delay the clean up. They have reviewed the analysis of the current clean- Applicant: U.S. Nuclear Regulatory Commission

up plan as well as the 3 altermatives. Maryland considered alternatives 1 and 2

unacceptable as they would result in a delay of fuel removal and show no signif- Description: Draft Supplement Dealing with Occupational Radiation Dose
icant savings in occupational exposure. Alternative 3 seems to be more attractive - Three Mile Island Nuclear Station, Unit 2

due to the reduction in occupational exposure without delaying fuel removal.
Their agency concluded that Maryland favors the current clean-up plan.

Responses must be returned to the State Clearinghouse on or before ~ 2/22/84 .
In response to the review request, this letter with attachments constitutes the :
State process recommendation. The couments and recommendations made in this Based on a review of the notification information provided, ve have determined that:
review should be considered and addressed in the development of the final
statement. Check One:
The State Clearinghouse should be kept informed of any decisions made with regard 1) It is consistent with our plans, programs, and objectives (and when
to this subject. The Clearinghouse recommendation is valid for a period of three applicable, with the Coastal Zone Management Program and Historic
years from the date of this letter. If a decision regarding the subject has not Preservation Standards).
been made within that time period, information should be submitted to the
Clearinghouse requesting a review update. X0000@®@) It is generally consistent with our plans, programs, and objectives,

but the qualifying comment below is submitted for consideratiom.
We appreciate your attention to the intergovernmental review process and look
forward to continued cooperation. 3) It raises problems concerning compatibility with our plams, programs,
or objectivea, or it may duplicate existing program activities, as
Sincerely, indicated in the comment below. If a meetiag with the applicant 1is
requested, please check here .-

4) Additionall information is required to complete the review. The
ger information needed is identified below. If an extension of the

Maryland State Clearinghouse " fod 1, ; q h
for Indergovernmental Assistance ~ review period 1s requ;elr.e , please check here .

5) It does not require our comments.
GWH/cw _

COMMENTS: See Attachments

Attachments

cc: Herbert Sachs
Clyde Pyers
Lowell Frederick

Max Eisenberg (Additional comments may be placed on the back or on separate sheets of paper)

Wilson Horst (84-024) yyw

Scrib Sheafor ] . ) W[c é

Michael Pugh cc:  Qr. Max Eisenberg Signature:
Name: William M. Eichbaum
Organization; Office of Environmen al Programs
Address: 201 West Preston Street

Baltimore, Maryland 21201



STATE OF MARYLAND ¢« OEPARTMENT OF HEALTH AND MENTAL HYGIENE

MEMORANDUM

. \, \/

Copiss JOMN R CRIPFIN
BEFUTYY SEERETARY

€L’y

' . 4
T0 Dr. Max Eisenberg pavid L. Resh, JMD.'. 2/28/8

From

Draft Supplement Dealing with Occupational Radiation Dose - Three Mile
Subject Nuclear Sta , onit 2

.

Impact wuﬁmlatsiwdmtmumaxﬂ
ofrmdwmmmﬂfmﬂewatatﬂnmmemmIslmfﬂ
Nuclear Station, mntz,hasbemzeviaedbytm.snugmsm\nsmo

The attached ts a
Radiation Gantrol, Power Plat:; gtiﬁhm o the Nuclear Requlatory

the current
CQomission. Itsrmldbemtedt}ntbothagaciess\mrt
clem-u;aslan, towever, there are reservations about the various altemmatives
outlined in the draft.

DLR:cat
Attachment

. Progran Director
‘Three Mile Island p:ogzn office

;ma: Dr. Srydecs

1on-""c‘..:::\'~n. .0,
STATE OF MARYLAND
E@Eﬁ%@ OEPARTMENT OF NA';’UIAL RESOURCES
o

FEBLT U84 wegnerese  RECEIYEL)
(0N (301) 269-2261 .

DIVIS _ ‘

RADIATION 00 TRO" Fetxmry 17, 1584 FEB 23 1994

. COMMUNITY
Dr. Berrard J. Snyder "m"mu

Office of Muclear Reactor Requlatiomn
0.S. Nuclear Regulatory cumisaicn
Washington, D.C. 20555

Re: Programmatic Envirommental Impact.Statement

. related to decontamination and disposal of

radicactive vastes resulting fram March 28,

1979 accident Three Mfle Island Nuclear

. station, Unit 2 Draft Supplement Dealing with

- *  Occumational Radiation Dose (MUIREG - 9683,
‘ Supplenent 1§ .

" This letter is to forward the State of Haryland"' wmments on the
Suppleuent to the Programmtic Ewiramertal Impact Statement. As lead agency
for the State of Maryland for review of cleanup activities at Three Mile
1sland, ‘the Power Plant Siting Progam has coordirated State review of the
Suppl enert:. ’

ln:yland's prancipal concern contimes to be the hazard poaed t:o its
ropulation and resources: by the presence of high level wastes, including spent

fuel, at Three Hile Igland. BRaryland’'s position has been tbat the “cleamip

should xocead as expeditiously as reasarahly poesihle to reduce the potential
for uncontrolled releases of radicactive mtaials to the ewiroment” (PEIS,
198.1). That position has not: changed.

The. evidence presented in the Supplaent indicates that the total

‘radiation exmsure to the wark force invalved in the TMI cleanup will be higher

than originally estimated. While we are concerned that the principle of
keeping the dose to these workers as low as reasonahly achievahle be strictly

achered to, and the dose reduction mrodgram be rl a:ghasxzed we rnote that
the doses to the workers will continue to be ﬁe n fede:'any allowed

- 1imits of 18 CFR 29, that is no inmdividual worker will rece:lve a dose in ex::ess )

of 3 rem per quarter or 5 rem pe:year.

TTY for Deat- Amaposis 263- 2900, Washington Metro 563- 0450



Mr. Smyder

Maryland is also concerned that the selection of a cleanup plan could
delay the cleanup. We have reviewed the amalysis of the current cleanup plan
as well as the three altermatives. Altermatives 1 and 2 would result in a delay
of fuel removal while resulting in no significant savings in ccamatianal
exposure. Because of this delay, and the fact that little or no dose savings
would be achieved; Maryland considers both of these altermatives unacceptahle.
Altermative 3 may seem more attractive btecause of the projected reduction :ln
occupational exposure without delaying fuel removal. It cdoes, bowever,
significantly -delay the overall cleanup while relying on the uncertain
ﬁssihuity that robotic cleamip technalogy msy become availdhle at sme time

the future. Maryland is opposed to delaying even post-fuel removal portions

of the cleamip on the taxis of mere speculation. For these reas=ons, the State
of Maryland favars the cuxrert cleanyp plan.

bﬁ?m.

, Administrator

Batimore City

Februvary 17, 1984 ‘

Regional Planning Council

2225 North Charles Street.  Baltimore, Maryland 21218-5767  (301) 383-5838
J. Hugh Nichols, Chairmon Walter J. Kowalczyk, Jr., Executive Directos

R

Date: February 17, 1984

Department of State Planning
301 W. Preston Street
Baltimore, Maryland 21201

RE: Metropolitan Clearinghouse Review

and Referral Memorandum, Project:
84-024 Draft Supplegent to LIS-
Occupational Radiatjon Dose, Three

Mjle Island Nuclegr Statiop. Unit
2

State Clearinghouse 7_84-1-294

Dear Mr. Hager:

The attached review and referral memorandum is certification that the above
referenced project has undergone review and comment by the Regional Planning

Council and a recommended action has been determined based on the Council's
findings.

Comments on this project were requeated from: Anne Arundel County, Baltimore
City, Baltimore County, Carroll County, Howard County, Barford County.

Comments from the following jurisdictions are included with the Clearinghouse

review Baltimore City, Anne Arundel County, Carroll County, Howard County.

We appreciate your attention to Metropolitan Clearinghouse procedures.

1f
you have any questions, please contact us at 383-7110.

Sincerely,

Wil
4 un llont Coordinator
Metropolitan Clearinghouse

Attachment

Anne ArungelCounty  Bamtimoie County  Carroll County  HariotdCounty  Howard County  Stateof Maryland



RICIONAL PLANNING COUNCIL [ FROM: Mr. Larry Reich, Directoxr DATE: January 25, 1984
2225 North Charles Street RPC Meeting February 17, 1984 Dept. of Planning
3altsimore, Maryleand 21218 222 E. Saratoga Street R P C Meeting:
LR Baltimore, Maryland 21202 February 17, 1984

D Joint RPC/QMHSA Review Cycle (up to 60 days)
AZVIIV AXD SIFIRRAL NIMORAYOUH

SUBJECT: REFERRAL COORDINATOR REVIEW SUMMARY

Project: B84-024 Draft Supplement to EIS-Occupational Radiation Dose, Three Applicaatipeferral Source: Department of State Planning
Mile Island Nuclear Station, Unit 2. The EIS Related to
Decontamination and Disposal of Radioactive Waste for the Project: Draft Supplement to EIS-Occupationsl Radiation Dose, Three
1979 Accident at Three Mile Island Nuclear Station Unit 2 Mile Island Nuchlear Station, Unit 2

has been supplemented. Information indicates that cleanup
will entail more occupational radiation dose to the clean~-

up vork force than anticipated.. Only one of three additional R & R Pile Number: 84-024
alternativea considered in the supplement would result in an

sppreciably lowver occupational dose, but significant dis- ) Comments should be returned byr 2/10/8%
advantages ate associated with this alternative.

Referral Source; Department of State Plannin,
' P 8 This project has been forwarded to the following local departments or agenciea

COMMENT ‘(Check. appropriate blanka and attach comments from the reviewing sgencies):
The current clean-up procedure should continue as expeditiously |/

as possible. The alternatives described in this report would —~Flanning —Public Works

further delay the removal of radiocactive materials from the B

island, and would not significantly reduce the occupational —Tnvironmentsl Protectios Ralatious

exposure. Any and all additional funding should be pursued to {_t s Baltimore City Healt
ensure the removal of contaminated materials and damaged fuel. Others (Specify) Yoo h Department
The recent IRS decision to allow tax deductions for utility

?> contributions to the clean-up fund is a step in the right

w directfon.

(S] JURISDICTION'S COMDMENTS

Recommendations ENDORSEMENT IS RECOMMENDED SUBJECT TO THE ABOVE COMMENTS.
Chack One
1 WIREBY CERTIFY that at its 234th meeting, h:‘ February 17, 1984 —_This jurisdiction has no comaents on this proposal.

the Regional Planning Council concurred in this Reviev_ and Referr |
He:orl:d\m end dincorporsted it fnto the minutes of that meeting. Thie project is consistent wvith or contributes to the fulfillment of local

comprehensive plans, goals and objsctivss.

AL JR This project rsises problems concsrning compstibility wvith local plans, or
WM,TERJ...KO-JALCZYK. intergovernmental, environmantal or civil rights issues and e mesting vith
Y% “Valter Kovalczyk the spplicant is requested.

or
Executive Direct This project raisss problems concerning compatibility with local plane, or
intergovernmentel, environmentel or civil rights iasusa; howvever, a meeting
vith the applicant is not requested.

This project is generally consistent vith local plans, but qualifying comments
aYe neceasary (ettach commente).

2 /—12 .
RETURN TO: Signature

Coordinstor, Metropolitan Clesringhouse Title
Regional Planning Council
2225 North Charlss Street Agency

Baltimors, Maryland 21218
Date




TO: MNr. Larry Reich, Director Date: Jansury 25, 1984 TR i::i.k:\t:::? County PATE: *January 23, 1984
Departoent of Plsnning Office of Planning and Zoni
222 E. Ssrstoga Street Arundel Center ¢ e R P C Meeting:  Februsry 17, 1984
Baltimore, Maryland 21202 Annapolis, MD 21401
’ (] Joint RPC/QHSA Review Cycle (up to 60 dsys)

SUBJECT: PROJECT REVIEW FORM SUBJECT: REFERRAL COORDINATOR REVIEW SWMMARY

AQRLSARE: Referrsl Source: Depsrtment of State Planning AppiteantsReferral Source: Department of State Planning
Project: pryfe Supplement to EIS-Occupational Radiation Dose, Three

Project: Draft Supplen 3¢ onal Red D
Mile Isalnd Ruclear Statiom, Unit-2 3 raft Supplement to EIS-Occupati Radiation Dose, Three

Mila Island Nuclear Station, Unit 2

. 84=026
R&R File Number: R84 R File Munmber: 84-024

Comments should be returned by: 2/10/84 -

Comments should be returned by: 2/10/84

Check One S -
X s sgency has o comanta on chis proposel. oAb sy Kapr bt M
:’h;;r:::é:::.1;1::::1.:2:11: :;.;ho:;.z::::i:utu to the’ fulfillntnt of locsl LPllnning ____Public Works
____This project rsises issues co_ncerni.ng compatibility with local plans or inter- —Fovircumental Protection —_Bunan Relations
g:;::l;mennl problems snd s meeting with the spplicant is requested. (Explsin ___Others (Specify)
x> ___This project rsises issues cénccrning compstibility with local plans or inter-
M ;ovemmcnul problems; hwev.r, s meeting vith the applicant is not requested.
K (Explain below) . JURISDICTION'S COMMENTS
___This project is generally consistant with locsl pllnl.:ht quslifying comments Check One

sre necesssry. (Explain below)
This jurisdiction has no comments on this praposal.

Conments
\/ This project is consistent with or contributes to the fulfillment of local
comprehensive plans, goals and objettives.
This projeci: rsises problems concerning campatibility wvith local plans, or
intergovernmental, environmental or civil rights issues and a meeting with
the applicant is requested.
. - —This project raises problems concerning compatibility with local plans, or
. in:cr;ovommtll. enviromeental or civil rights u-uu. hovever, a meeting
vith the spplicant is not nquutcd.
. y (J g ( —_This project is generslly conu-tcnt vith local plans, but qualifying camments
RETURN TO LOCAL REFERRAL COORDINATOR Signeture st T are necessary (attach comments).
NAMED ABOVE Director, Planning & nﬂh""ch - -
Title Director, P} " .
SN L RETURN T0: Signature ﬁuux.bo&nﬂ

Agency Baltimore City leslth Depsrtment

Coordinator, Metropolitan Clearinghouse ml-.Kakua.\ch{.dmm;.__

Regional Planning Council !
2225 North Charles Street Agency. \
Baltimore, Maryland 21218

"Date__ L 17 l 24




LEY

FRO:: Mr. Edmund Cueman DATE: January 25, 1984
Director, Planning Commission
County Office Building R P C Meeting: February 17, 1984
Westminster, Maryland 21157
DJoint RPC/QIHSA Review Cycle (up to 60 days
SUBJLCCT: REFCRRAL COORDINATOR REVIEW SUMMARY

—Applicant-Referral Source:

Proj-ect: Draft Supplement to EIS-Occupational Radiation Dose, Three
Mile Island Nuclear Station, Unit 2

Department of State Planning

R &§ R File Number: 85-02§

2/10/8%

Comments should be returned by:

This project has been forwarded to the following local departments or agencies

(Check appropriate blanks and attach comments from the reviewing agencies):
Planning Public Works
Environmental Protection Human Relations

Others (Specify)

JURISDICTION'S CO:DMENTS
Check Ane

This jurisdiction has no comments on this proposal.

~
This project is consistent with or contributes to the fulfillment of locsl
comprehensive plans, gosls and objectives.

This project raises problems concerning compatibility with local plans, or
intergovernmentsl, environmental or civil rights issues and a =meeting with
the applicant is requested.

This project raises problems concerning compatibilacy with local plans, or
intergovernmental, environmental or civil rights issues; however, a meeting
with the applicant is not requested.
This project 1s-g¢n¢nlly consistent with Ioc 1ahs, but qualifying comments
are necessary (attach comments).

RETURN TO: signaturd) / 2 £ e
Coordinator, Metropolitan Clearinghouse Title Director
Regional Planning Council

2225 North Charles Street Agency Department of Plamming

Baltimore, Maryland 21218

Date  February 6, 1984

FROM: Mr. Thomas G. Harris, Jr.
Director of Planning
3430 Court House Drive
Ellicott City, Maryland 21043

DATE: january 25, 1984

R P C Meeting: February 17, 1984

SUBJECT: REFERRAL COORDINATOR REVIEW SUMMAKRY
~ApplicantiReferral Source: Department of State Planning

Project: Draft Supplement to !I.S-Occup.tion.nl Radiation Dose, Three

Mile Island Nuchlear Station, Unit 2
R & R File Number: 84-024
Comments should be returned by: 2/10/84
2

This project has been forwarded to the following local depsrtments or agencies

(Check sppropriste blanks and attach comments jsom the reviewing agencies):
Planning Public Works
Environmental Protection hman Relations

Others (Specify)

JURISDICTION'S CO:DMENTS

Check One
This jurisdiction has no comments on this propossl.

This project is consistent with or contributes to the fulfillment of locsl
comprehensive plans, goala and objectives.

This project raises problems concarning compatibility with locsl plans, or
intergovernmental, environmentsal or civil gighta issues and s meeting with
the applicant is requested. al :

This project raises problems concerning compatibility with local plans, or
intergovernmental, environmentsl or civil rights issues; bowever, a meeting
with the applicant is not requested.

Thia project is generally consistemt with local plans, but qualifying couments

are necessary (attach comments).
3

RETURN TO: Signature

Coordinator, Metropolitan Clesringhouse Title
Regional Planning Council
2225 North Charles Streat
Baltimore, Maryland 21218

Agency
Date

D Joint RPC/Q{HSA Review Cycle (up to 60 days)
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TO: Mr. Thomas G. Harris, Jr.
Director of Planning
3430 Court House Drive

Ellicott City, Maryland 21043

Date: junuary 25, 1984

SUBJECT: PROJECT REVIEW FORM

-ARRLIGARK: Referral Source: Department of State Planning

Draft Supplement to EIS-Occuaptional Radiation Dose, Three
Mils Island Nuclear Ststion, Unit 2

Project:

R6R Fila Number: 84-028
Comments should be returned by: 2/10/84
Check One

_X This agency has no comments on this proposal.

This project is consistent with or contributes to the fulfillment of local
comprehensive plans, goals and objectives.

This project raises issues concerning compatibility with local plans or inter-~
governmental problems and a meeting with the applicant is requested. (Explsin

below)
This project rsises issuss concerning compatibility with locsl plans or inter-
governmental problems; however, a meeting with the spplicant is not requested.
(Explain below)
This project is generally consistent with locsl plans, but quslifying comments
sre necessary. (Explain below)

Comments

i

RETURN TO LOCAL REFERRAL COORDINATOR Signature w(u &" F \\J‘ﬁnt ) 3')"&‘{

NAMED ABOVE George F. Neimeyer Y
Title D, or
v
Agency Depa

FRQM: Mr. Robart §. Lynch DATE: January 25, 1984

‘Wirsctor of Plenning
45 South Main Street

Bel Air, Marylend 21043 R P C Mesting:

February 12, 1984

[J Jotnt RPC/OMSA Review Cycle (up-to-50 deys)

SUBJECT: REFERRAL COORDINATOR REVIEW SUMMARY - o
Applicant-Referral Source: Depsrtment of State Plann ———
REGIONAL PLANNING
Project: Draft Supplement to EIS-Occupstional Radistiof Dose, CRINCIL
Mile Island Nuclear Station, Unit 2 B (74
: 20 194
R & R Fils Number: 84-024
BALTIMORE, MAaTLAND
Comments should be returned by: 2/10/84 -

This project has besn forwarded to the following local dspartments or sgsnciss
(Check sppropriste blanks and sttsch comments from the reviswing sgenciss):

_X__Planning ___Public Works
—_[Invironmentsl Protection —_hman Rslations

Othars (Specify)

JURISDICTION'S COMDMENIS
Check One
X This jurisdiction has no couments on this proposal.

This project is consistent with or contributss to the fulfillment of locsl
comprshensive plans, goals and objactives.

This project rsisss problems concerning compatibility with local plans, or

intsrgovarnmentsl, environmentsl or ¢ivil rights issuss and s -mssting with

ths spplicant is raquastad.

This project rsisss problems concsrning compatibility with locsl plens, or

intsrgovarnzentsl, environmental or ¢ivil rights issuss; howevar, s mseting
with the spplicent is not rsquastad.

This project is gensrslly consistent with locsl plams, but qualifying comments

srs nacesssry (sttsch comments). . .
Signaturs AA.A M/\;\u ’A.‘A' E\r

Robert 'S. Lynch
e

RETURK TO:

Coordinator, Metropolitsn Clssringhouss Titl Director
Regionsl Plenning Council
2225 North Cherles Street

Baltisors, Maryland 21218

Planning § Zoning
2/14/84

Agency

Date

ot



70: Mr. Robert S. Lynch Date: : January 25, 1984
Director of Planning
45 South Main Street

Bel Air, Maryland 21043

SUBJECT: PROJECT REVIEW FORM

~=——-gpprtcanrr——Referral Source: Department of State Planning

Project:
Mile Island Nuclear Station, Unit 2

R&R File Mumber: 84-024
Couments should be returned by: 2/10/84
Check One

X‘Ihil agency has no comments on this proposal.

This project is consistent with or contributes to the fulfillment of local
comprehensive plans, goals and objectivea.

Draft Supplement to EIS-Occupational Radiation Dose, Three

—This project raises issues concerning compatibility with local plans or inter-
govcn)lllntll problems and a meeting with the applicamt is requested. (Explaim
below

This project raises issuee concerning compatibility with local plans or inter-

governmental problems; hovever, & meeting with the applicant is not requested.

(Explain below)

This project is generally consistent with local plens, but qualifying commenta
are necsssary. (Explain below)

Coanents

\LL\ X‘Am" N

RETURN TO LOCAL REFERRAL COORDINATOR Signature

NAMED ABOVE

Title (\\ M/V\ V\ 24 -

Agency J*«’r'/\. Lﬁ‘l([ /P’” ”T—

v2g 22 I'JREGIONAL PLANN{ =G
T0: Mr. James Hoswell Date: J ] CGUNCIL
¢ Mr. : anuary..25, -1984
Office of Planning & Zoning ' - FEB 2
County Courts Building N 1 184
401 Bosley Avenue 1
3

4
Towson, Maryland 2120 BALTIMORE. PRyt

. !
s NP |

PROJECT REVIEW FORM

Applicanti-Referral Source:

Draft Supplement to EIS-Occupational Radiation Dose,. . Three
Mile Isalnd Nuclear Station, Unit 2

SUBJECT:
Department of State Planning

Project:

R&R File Number: 84-024

Comments should be returned by: 2/10/84
Check One
X This agency has no comments on this proposal.

This project is consistent with or contributes to the fulfillment of local
conprehensive plans, goals and objectives.

This project rsises issues concerning compatibility with local plans or inter-
sovernmental problems and a meeting vith the applicant is requested. (Explain

below)

—This project raises issues concerning compatibility with local plans or inter-
governnentnl problems; however, a meeting with the applicant is not requested.

(Explain below)-

This project is generally consistent with local plems, but qualifying comments

are necessary. (Explain below)

When personnel is available
Hopefull

C ts

Insufficient time to review.

impact statem wi _and nts
can be done within the next 30 days.

~ . . <. . —-
Signature KL’(‘J' /{ - T‘;{ﬂcﬂ/&’, u

RETURN TO LOCAL REFERRAL COORDINATOR

NAMED ABOVE Director
TitleWaste & Water Qualitv Management
cc: Mr. Ian J. Forrest Agency Health Department

Mr. J. James Dieter

Ceeeru sty

rowarg Countv

Qratant bame. 1aa o
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TORACY C. BROWN, M.D.
crcagrane

JOMN R CRIFFi>

SETurY sECRCTARY

STATE OF MARYLAND

OEPARTMENT OF NATURAL RESOURCES

ecEIVED)
3 |

, s
a2 198 wegrazoe  REC ]
’ oF 1301) 285-2261 ‘
~WISION ™ . 4
- \DIATION conTRbL Fetrary 17, 1984 FEB'2% 193¢
. ™™
. Bamard J. Sryder MANAGEW?PROGRAM,

. rogran Director .
Three {tle Island Prograk Qffice
Cffice of Nuclear Reactor Regqulationm
"I.S. Muclear Requlatory Cormission
‘ashington, D.C. .20555

Re: Programmatic Envirommental Impact.Statement
related to decontamination and disposal of
radicactive wastes resulting fron March 28,
1979 accident Three Mile eIsland Ruclear
Station, Unlt 2 Draft Supplenerg Dealing with
Occumational Radiation Dose (EIREG - 0683,
Suppl ement: 1§ '

Dear Dr. Snydex:

m™is letter is to forward the State of Maryland's comments on the
Surplerent to the Programmatic Envirommental Impect Statement. As lead agency
for the State of !Maryland for review of cleanup activities at Three Mile
Island, the Power Plant Siting Progam has coordinated State review of the

_ Supplement.,

aryland's principal concern contimnes to be the hazard posed to its
mpalation and resources: by the presence of high level wastes, including spent
fuel, at Three Hile Island. FMaryland’'s position bas been that the °cleanup
should pzoceed as exceditiocusly as reasomhly possible to reduce the potential
for wmcontrolled releases of radicactive materials to the enwirorment® (PEIS,
1981). Trat position has not changed.

“2.cvidence presented in the Supplement indicates that the total
radiatizn exrosure to the work force involved in the TMI cleanup will be higher
“han originally estimated. While we are concerned that the principle af
xeeqing the dose to these workers as 10w as reasonably achievable be strictly
schered to, and the dose reduction program be properly asized, we note that
tha Coses to the workers will continue to be within the federally allowed
linits of 18 CIR 28, that is nd individual worker will receive a dose in excess
of 3 ren per quarter or 5 rem per year. :

TTY for Deal- Aropoin 269- 2600 Washingion Metre 565- 0450

T. LU

Maryland is also concerned that the selection of a cleanup plan could
delay the cleanupn. We have reviewed the an21yvcis of the current cleanup plan
as well as the three altermtives. Altermatives 1 and 2 would result in a delay
of fuel removal while resulting in no significant savings in ocowmtiana)
exposure. Because of this delay, and the fact that little or no dose savings
would be achieved, Maryland considers both of these altermatives unacceptahle.

ermtive 3 may seem more attractive because of the projected reduction in
tional exposure without delaying fuel removal. It does, bowever,
significantly ‘delay the overall cleanup while relying on the uncertain
possibility that robotic cleamip technology may becme availdhle at smme tire
in the fature, Maryland is opposed to delaying even post-fuel reacval portions
of the cleamp on the basis of mere speculatian. For these reasons, the State
of Maryland farars the axrent cleanyp plan. :

Thanas E,
Nuclear
TEM : emp
cc:  Ridard Mlas
Randy Rolg -
Benry Ragner
David L. Resh



Rrgi(;ml Planning Council

2225 North Charles Street  Baltimore, Maryland 21218-5767  (301) 383-5838

N & J. Hugh Nichols, Chairman Walter J. Kowalczyk, Jr., Executive Director
‘ . £

Date: February 17, 1984

Department of State Planning
301 W. Preston Street
Baltimore, Maryland 21201

RE: Metropolitan Clearinghouse Review
and Referral Memorandum, Project:
84-024 Draft Supplement to LIS—
Occupational Radiatjon Dose, Three

Mile Island Nuclear Station, Upit
2

State Clearinghouse 7 84-1-294

= Dear Mr. Hager:

+~ The attached review and referral memorandum is certification that the above
' referenced project has undergone review and comment by the Regional Planning

Council and a recommended action has been determined based on the Council's
findings.

Comments on this project were requested from: Anne Arundel County, Baltimore
City, Baltimore County, Carroll County, Howard County, Harford County.

Comments from the following jurisdictions are included with the Clearinghouse
Teview: Baltimore City, Anne Arundel County, Carroll County, Howard County.

We appreciate your attention to Metropolitan Clearinghouse procedures. If
you have any questions, please contact us at 383-7110.

Sincerely, 5 7
lﬁl{éé/lh;u . Coor?iiior

Metropolitan Clearinghouse

Attachment

Banmore Cty  Anne Arunoet County  Bammore County  Carrot County  Harford Counly  Howara County  State of Maryland

RECIONAL PLANNING COUNCIL
2228 North Charles Street

RPC Meeting February 17, 1984
Baltimore, Maryland 21218 .

REVIEW AD RIFIRRAL KEMORAXDIN

Project: 84-024

Draft Supplement to EIS-Occupational Radiation Dose, Three
Mile Island Nuclear Station, Unit 2. The EIS Related to
Decontamination and Dispoaal of Radioactive Waste for the
1979 Accident at Three Mile Island Nuclear Station Unit 2
has been aupplemented. Information indicatea that cleanup
will entail more occupational radiation dose to the clean-
up work force than anticipated.. Only one of three additional
.alternatives conaidared in tha supplement would result in an
apprecisbly lover occupational doae, but aignificant dia-

. advantages ate associated with this alternative,

.Department of State Planning

- COMMENY

Referral Source;.

The current clean-up procedure should continue sa expeditiously
as possible. The alternatives described in this report would
further delay the removal of radioactive materials from the
ialand, and would not aignificantly reduce the occupational
expoaure. Any and all additional funding should be pursued to
ensure the removal of contaminated materiala and damaged fuel.
The recent IRS deciaion to allow tax deductions for utility

contributions to the clean-up fund is a atep in the right
direction.

Recommendation: ENDORSEMENT 1S RECOMMENDED SUBJECT TO THE ABOVE COMMENTS.

1 MERE3Y CERTIFY that ot its 234th mesting, beld hbru.n‘lz 17‘,1 1984
the Regional Planning Council concurred in this Bgviev_and orT
Megorandud and incorporatsd it into the mimutes of that sesting.

WA1L.TER J. KOWALCZYK, JR.

Vaiter Kovalczyk
Executive Director
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Oak Ridge Office
Jackson Plaza Tower

Bechtel National. Inc.
Engineers — Constructors

800 Oak Ridge Turnpike

Oak Ridge. Tennessee

Mail Adovess P O Box 350 Osk Ridge IN 37830

February 29, 1984

Dr. Bernard J. Synder
Program Director, TMI Program Office
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, DC 20555

Dear Dr. Synder:

Please review the following comments on NUREG 0683,
Draft Report.

Supplement No. 1

ITEM 1

In my collection of data and information for this EIS supplement,

I commented on the original numbers that were published regarding
Auxiliary and Fuel Handling Building cleanup. Some were corrected,
however, data on Page 1.4 Table 1.1, I believe is in error.

As Site Manager for VIKEM, I was very conscious of personnel radiation
exposure and maintained daily status for equal distributicn of work
and radiation exposure. Totals were constantly maintained, weekly
summaries calculated and posted bi-weekly as Met-Ed crews had two
week assignments at TMI.

Please peruse the attached exposure sheets and you will note they
far exceed the published figure. For your information. they do not
include exposure for CNSI and Health Physics personnel who monitored
the cleanup.

My records indicated as follows:

1979 1980
VIKEM 28.161 52.588 Person-Re
MET-ED 36.285 33.146 " "
CATALYTIC 5.371

Page 2.21 Section 2.21.5 Last paragraph

I cannot agree with the statement concluding high pressure hydro-
blasting is not effective in reducing dose rates. Instances in

Dr. Bernard J. Synder
February 29, 1984
Page 2

AFHB where dose rates were in the 5-10 R/Hr range were reduced to
low mR/Hr by rapid dispersion and flushing of highly contaminated
dirt from floor, walls, pump bases, etc.

A particular example would be Auxiliary Sump Room where accumula-
tions of dirt resulted in contact floor reading of 10-20 R/Hr with
waist high level general area of 5 R/Hr. The area was hydroblasted
twice in succession and project completed in less than one hour.
Total exposure for four men blasting, crew removing high rad debris,
pad and support crew was € 1 person rem. Resultant room dose rate
was waist high of 100-200 mR/Hr and floor contact of 3-5 R/Hr.

These high readings are attributed to the sludge buildup in the
sump approximately 3 feet below.

There are many other examples of such hydroblasting. Included are:
FHB - 281 El Annulus
Bleed Tank Cubicles
Makeup Pump Cubicles A, B,
Decon Heat Vaults
Containment Spray Vaults

and C

I cannot comment on the procedure and technique utilized in the con-
tainment; however, I believe this statement should be clarified.

Should you have any comments and/or questions,
to contact me at your convenience.

please do not hesitate

Sincerely,

SUN =S oL

Valmore F. Bouchard

VFB:cdw

Attachment
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AUXILLARY & FUEL HANDLING BUILDING EXPOSURE FOR DECON

VIKEM

April 27 - June 30
July 1 - Sept. 30
Oct. 1 - Dec. 31
Jan. 1 - Feb. 26
Feb. 26 - March 16
March 17 - March 30
March 31 - April 13
April 14 - April 27
April 28 - May 11
May 12 - May 25
May 26 - June 16
June 16 - June 30
July 1 - Aug. 10
Aug. 11 - Sept. 7
Sept. 8 - Sept. 15
Sept. 16 - Sept. 28

Sept. 29 - Oct. 13

EXP. (mr)

13,426
6,985
7,752
6,901
976
2,610
2,059
1,560
2,072
1,655
1,407
1,299
3,378
5,695
642
1,419

1,473

PERSONNEL

37

28

28,161 15

17

17

21

21

20

16

15

17

17

17

18

16

12

23,146 13

AVG. EXP.

AUXILIARY & FUEL HANDLING BUILDING EXPOSURE FOR DECON

MET-ED

362 Man mRem
249 Man mRem
517 Man mRem
409 Man mRem
57 Man mRem
124 Man mRem
98 Man mRem
78 Man mRem
130 Man mRem
110 Man mRem
83 Man mRem
77 Man mRem
198 Man mRem
316 Man mRem

40 Man mRem

118 Man mRem

113 Mam mRem

May 30 - June 30
July 1 - Sept. 30
Oct. 1 - Dec. 31
Jan. 1 - Feb. 26
Feb. 27 - March 3
March 4 - March 16
March 17 - March 30
March 31 - April 7
April 14 - April 27
April 28 - May

May 12 - May 25
May 26 - June 8
June 9 - June 22
June 23 - July 5
July 7 - July 20
July 21 - August 3
August 4 - Aug. 18
August 19 - August 31
Sept. 1 - Sept. 14
Sept . 15 - Sept. 28

Sept. 29 - Oct. 12

EXP. (amr)

9,919
12,982
13,384
7,988

831
3,376
3,207
1,592
2,765
3,420
2,890
1,302
3,605
1,562
2,666
2,515
2,203
3,559
5,324
1,201

2,582

36,285

52,588

PERSONNEL

118
164
159
65
31
36
32
31
32
31
31
30
28
29
32
28
31
27
32
24

21

AVG. EXP.

84 mRen
79
84
122 mRem
27 Man mRem
94 Man mRem
100 Man mRem
51 Man mRem
86 Man mRem
110 Man mRem
93 Man mRem
44 Man mRem
129 Man mRem
54 Man mRem
83 Man mRem
90 Man mRem
72 Man mRem
131 Man mRem
166 Man mRem

50 Man mRem

122 Man mRem



v

AUXILLARY & FUEL HANDLING BUILDING EXPOSURE FOR DECON

CATALYTIC

APRIL 27 - MAY 17

EXP.

5,371

(mr PERSONNEL

28

AVG. EXP.

192 Man mRem

United States Department of the Interior

OFFICE OF THE SECRETARY
WASHINGTON, D.C. 20240

ER 84/45 . ‘084

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

Dear Dr. Snyder:

We have reviewed the draft supplement to the programmatic environmental impact
statement related to decontamination and disposal of radioactive wastes resulting from
the accident on March 28, 1979 at the Three Mile Island Nuclear Station, Dauphin County,
Pennsylvania, and have the following concern.

In the booklet entitled "Answers to questions about updated estimates of occupational
radiation doses at Three Mile Island, Unit 2" there is a brief reference to "a small chance
that the fuel could begin a self-sustaining chain reaction” in the answer to Question 56
(p. 13). However, there are no follow-up questions on that important concern. The
possibility of recriticality of the core is also mentioned in the draft supplement (p. 2.14,
last line), but only briefly and parenthetically. This concern should be more fully
addressed in the final supplement.

We hope this comment will be helpful to you.

Sincerely,

e

; Bruce Blanchard, Director
Environmental Project Review
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%, UNITED STATES
‘g NUCLEAR REGULATORY COMMISSION

o E ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
5 WASHINGTON. D. C. 20888

&

March 21, 1984

Mr. William J. Dircks

Executive Director for Operations
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Dear Mr. Dircks:

SUBJECT: REVIEW OF GPU NUCLEAR CORPORATION'S CLEANUP PLAN FOR TMI-2 AND
THE NRC STAFF'S DRAFT SUPPLEMENT TO THE CLEANUP PROSRAMMATIC
ENVIRONMENTAL IMPACT STATEMENT

During its 287th meeting, March 15-17, 1984, the ACRS considered the
recommendations of its Subcommittee on Reactor Radiological Effects
regarding the TMI-2 cleanup. The Subcommittee had the benefit of the
presentations by the NRC's TMI Program Office and by GPU Nuclear
Corporation personnel during meetings on January 24 and February 24,
1984, respectively.

The ACRS approved forwarding the Subcommittee comments to you for your
consideration.

Sincerely,

%é/é{w&/

Jesse C. Ebersole
Chairman

Enclosure:
Feb. 24, 1984 Subcommittee Comments on TMI-2
Cleanup and Related Issues

Reference:

Programmatic Environmental Impact Statement Pelated to Decontamination
and Disposal of Radioactive Wastes Resulting from March 28, 1979
Accident, Three Mile Island Nuclear Station, Unit 2 (Draft Supplement
Dealing with Occupational Radiation Dose) NUREG-0683, Supp. No. 1, Draft
Report, 12/83

cc: B. Snyder, TMIPO
L. Barrett, TMIPO
H., Denton, NRR
R. Minogue, RES

COMMENTS ON
GPU NUCLEAR CORPORATION'S CLEANUP PLAN FOR TMI-2 AND
ON THE NRC STAFF'S DRAFT SUPPLEMENT TO THE CLEANUP
PROGRAMMATIC ENVIRONMENTAL IMPACT STATEMENT (PEIS)

ACRS SUBCOMMITTEE ON REACTOR RADIOLOGICAL EFFECTS
FEBRUARY 24, 1984

During a meeting on January 24, 1984, the Subcommittee heard presen-
tations by representatives of the NRC's TMI Program Office on the
Staff's draft supplement to the Programmatic Environmental Impact
Statement (PEIS) Related to Decontamination and Disposal of Radioactive
Wastes Resulting from March 28, 1979 Accident, Three Mile Island Nuclear
Statfion, Unit 2. This supplement was issued for comment in December,
1983 and deals with occupational radiation doses associated with the
cleanup effort. On February 24, 1984, the Subcommittee met again and
was briefed by GPU Nuclear Corporation on its detajled cleanup plan for
TMI-2. Based on the above, we offer the following comments:

1. The TMI-2 GPU Recovery Staff appeared to be professional in their
approach, and they were thorough in their presentations. However,
they do not appear to have on their staff (or serving as consul-
tants to them) an adequate number of people who have had previous
direct experience in nuclear facility cleanup operations. The
Subcommittee believes that the provision of such expertise would be
helpful.

2. The discussions of the cleanup at TMI-2 clearly indicated that
Cs~-137 accounts for a major part of the external exposures that are
occurring, and those that are projected in terms of the collective
occupational doses for the total cleanup operation.

Accordingly, the Subcommitee urges that GPU obtain the services of
professional personnel expert in the chemical behavior of cesium so
that they can effectivelv address the problems represented by this
radionuclide. They apparently do not now have such expertise.

3. There appear to be several aspects of the recovery operations
wherein 2 better understanding of the radiation protection problems
and a better knowledge of more effective control measures would be
helpful. These aspects include:

a. Nature of Airborne Radionuclides

In connection with potential internal exposures of workers
within TMI-2 containment, there s a need to specify the
radionuclide composition of the varijous airborne particulates
according to particle size. This has not apparently been
done, yet it is essential to the assessment of the accompany-
ing potential health hazard. The Subcommittee believes that



RE COMMENTS/TMI CLEANUP 2
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9% v

studies should be undertaken to more clearly delineate the
nature of the airborne radionuclides.

Internal Versus External Exposures

Workers entering containment for decontamination and recovery
operations are currently required to wear full-scale protec-
tive equipment, including respirators. Closer examination of
the increased external exposures, because of the impediments
caused by the utilization of protective equipment, might show
that it would be better to alter this approach (such as
working faster without protective equipment). This needs
further evaluation.

24,1984
Dr. Ber Dard Je Snyder ,Program Mar ch ,19

Director
Three Mile Island Program Office RE:PEIS related to decontamination
Office of Nuclear R eactor Regulation and disposal of radioactive wastes
UsS. NRC resulting fromMarch 28,1979 accident
Washington, D, C, 20555 at TMI Unit 2 occupational radiation
dose revisions NUREG1060
Dear Sir:

It isx stated in NUREG 1060 that revised, increased, dose estimates ¥slightly raise
the chanceaofk cancer for the group{workers exposed to radiatidn in TMI Unit 2
cleaneup) a8 a whole®,

COMMENT: How can the NRC claim "slight raises the chances oftancer® when NO ONE
Knows what the nitiating mechanism of cancer is? The Americad Cancer M¥society" is
only now starting a sur ver to attempt to find out if diet, work or other exposure to
chemicals and/or forms of radiation, heredity, etc., etc. could possibly be the trigger
for the 1in 5 cancers ourfdeveloped! societ y can expect, IF, aftepall these years of
collecting money to fight cancer andfor Bto wipe out cancer in our lifetimeX, the medi=al
experts still do not know WHAT causes cancer, it seems beyond the scope of the
expertise ofthe NRC to claim that the rise in cancer rate will be slight, If the sams
number of workers are exposed to the new eatimated exposure, the cancer to be expected
will rise proportionately. Ifmx more numbers are exposed at this higher estimated
radiation exposure, more cancers can be expected. Either way, there will be more
cancer{s)s Certainly the medical experts that now claim not to know what triggers
cancer will be VERY reluctant to admit that radiation{ionizing) causes cancer, since
they have been promoting radation ®treatment® for cancer for decades. Unfortunately

no ondtells the patient, enveloped as they are in pain, emotional tor ment, and financial
crisis, that that "treatment of radiation will increase their xxx chances by 27 of
developingz a secondary cancer as a result of that *treatment,

COMMENT: The increased radéation exposure, be it assessed to the estimated number
of worker s or an increased number of workers to cut individual exposure levels, must
also take into account the synergistic effects of cheinicals used in this cleaneup,

COMMENT: The increased radiation exposure is considered only k in light of
increased cancer. The aging processes must also be considered that give rise
to increased kidney disease, diabetes, and allthe ageerelated diseases. Simply,
the processes that cause reactor embrittlement must be transposed to human
embr ittlement.

IN CONCLUS@ON: The assumption that there is a Bnatural® radiation is false,
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Dr. BernardJ.Snyder, Program Director
Three Mile Island Program Office

Office of Nuclear R eactor Regulation
U.S.NRC

Washington, D, C. 20555

March 24,1984

RE:PEIS -elated to decontamination
and disposal of radioactive wastes
~esulting from March 28,1979 accident
at TMI Unit 2occupational -adiation
dose revisions NUREG 1060

TheEPA Pnatural radiation” is based on measurements and/o» models and/o-~
assumptions that holdx no &% value in real life. The NATURAL radiation of
the earth has been decaying, with the exception of added ~adiation from

cosmic sources, UNTIL the advent of the Matomic age’!, The MAN-MADE
radiation that hasi been accuhulating in the environment since then is NOT
Pnatural®, but manecreated, so the EPA *mtural radiation' is incorrect.

The only NATURAL radiation basis should be a declining factor in earth's
enviagonment. But that ceased when man first began to extensively use coal

and then acceleggated when man started 'creating® transplutonium elements
more or less forty years ago. That fact may well be the reason for the
escalating cancers and birth defects, in spite of our ®advanced® civilization.
With thirteen manemade isotopes now recognized, we are adding a human

(but not humane) factor to the ¥natural® radiation that has not been recognized
for what it iseadded radiation that is not ''natural®, but is counteda= as such

in assessing risk/benefit of nuclear activities. Unfortunately the risk is assigned
by those in power, and that risk is assumed for future generations, while the
HBbhenefit! is a selfeinterested factor of short term duration, to either fulfill
thef'scientific® curiosity of a few individuals or sustain the jobs of those invdved
in "managing" nuclear activities.

~2f -
o mmd o A OHB el
fammmm—eA HMN.
ANMA €. \WITTITTHC
N.Y. FES20TCT TT TUFT ENERGY,
BOX 2203 W
SAUCERTIES, N Y. 12471

€0l 7ine 3Sireet
Midédletown, FA
Aoril 1, 138t

17047

Dr. Bernard Snyder

Frogram Director, IMIPO

Office of Nuclear Reactor
Regulation

U.S. Nuclear Regulatory
Ccmmission

Washington, DC 20555

Oear Dr. Snyder:

I attended the February 15, 1684, NRC meeting at ifiddletown High
School to comment on the Draft Supplement related to TMI #2
decon/defueling.

My comments appear on pages 77 to 94 of the transcrizts. 1In
reviewing my notes it appears there is an-omission of the tex
of my presentation.

I asked Bermard Snyder why the licensee is not submittirg the
creviously publicized plan for evaluating the possibility of
stopping decon work after the fuel is removed in hopes that
robotics technology will be available, in the future.

Mr. Snyder said he could not answer my question.

I find it very interesting that the State of Pennsylvania would
submit such a plan when for the past 5 years the licensee has
submitted these types of recommendations to the NRC.

I believe GPU and the NRC should be concentrating on one item--
the complete decontamination and defueling of TMI #2. Any thought
of operating TMI #1 would be a serious distraction in terms of
persomnel and funding.

I am very confused as to why the state of Permsylvania will be
submitting the proposal alluded to earlier and not GPU.

For the record I feel it i3 necessary this be added to my comments
and unfortunate the question was omitted from the transcript.

’

Sincerely,
,.:,, PRI ;(' S paa

Donald E. Hossler

8404060275 840401
PDR ADOCA 05000289
H PDR
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EXTERNAL AFFAIRS

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

Dear Dr. Snyder:

In accordance with Section 309 of the Clean Air Act, as amended, the
U.S. Environmental Protection Agency has reviewed the draft Supplement
No. 1 to the Programmatic Environmental Impact Statement related to the
decontamination and disposal of radioactive wastes resulting from March
28, 1979 accident, Three Mile Island Nuclear Station, Unmit 2 (NUREG-0G83,
Supplement No. 1). This draft supplement addresses new estimates for
occupational radiation doses during the decontamination of the damaged unit.

The draft supplement does not consider the report of the 1980 National
Academy of Sciences Biological Effects of lonizing Radiation Committee
(BEIR-3). EPA has used that report in our review to compare the NRC
health risk estimates to those derived from the BEIR-3 work. EPA suggests
that NRC incbrporate the BEIR-3 work into the final EIS supplement.

This comparison and other comments are presented in the attached detailed
comments. In keeping with EPA's procedures, we have rated this draft
supplement LO-2.

Should you have any questions please call Dr. W. Alexander Williams
(382-5909) of my staff.

Sincerely,

Allan Hirsch, Director
Office of Federal Activities

Detailed Comments of the Environmental Protection Agency
on the U.S. Nuclear Regulatory Commission's Draft Supplement No. 1
to the Programmatic Environmental Impact Statement Related to
Decontamination and Disposal of Radioactive Waste Resulting from
March 28, 1979 Accident, Three Mile Island Nuclear Station, Unit 2
(NUREG-0683, Supplement No. 1)

1. Projected collective doses to workers were estimated in 1981 as being

in a range of 2,000 to 8,000 person-rem. The current projection increases
the projected exposure to between 13,000 and 46,000 rem. In the Programmatic
Environmental Impact Statement the risk of fatal cancer from the projected
doses was estimated on the basis of risk estimates using an absolute

risk projection provided in the 1972 NAS BEIR report. Risk estimates in

the EIS Supplement are also based on these 1972 risk estimates.

In 1980, the National Academy of Sciences (NAS) published new risk
estimates in the NAS BEIR-3 report. Unlike their 1972 report, the 1980
Biological Effects of Ionizing Radiation (BEIR) Committee discontinued
advocacy of 30 years as the duration of expression for radiogenic solid
cancers, as used in the Supplement. The Environmental Protection Agency
(EPA) has prepared Table 1, below, which compares 1980 BEIR Committee
estimates of the risk of fatal cancer due to occupational exposure with
those used by NRC in the EIS Supplement. The BEIR-3 estimates in
Table 1 are for ages 18 to 65. We note that the NRC estimate uses a
mixed male and female population. Like BEIR-3, we have considered each
sex spearately. In fact, over 95 percent of the workers at Three Mile
Island are male.

Like NRC estimates, the BEIR-3 risk shown in Table 1 is based on a
linear response model, designated L, L in the 1980 NAS report. The EPA
believes that a linear model is appropriate and not overly conservative
for evaluating risks at these exposure levels. From Table 1, it is
seen that the NRC risk estimates are close to those obtained using the
absolute risk projection model for males, but substantially below those
obtained on the basis of a relative risk projection.

Table 2, below, compares NRC estimates of fatal concer due to a
projected collective dose of 13,000 and 46,000 persons-rem with those
for males based on the linear model in the 1980 NAS BEIR report. EPA
therefore believes the range of consequences due to the occupational
doses projected in the draft supplement are greater than indicated
therein.



67 Y

TABLE 1

Occupational Workforce - Linear Response Models
Estimated Fatal Cancers per 10° person-rem

Model Single coefficient
NRC 131
BEIR-3 Absolute 163 Male 194 Average both sexes
BEIR-3 Absolute 225 Female
BEIR-3 Relative(d) 311 Male 359 Average both sexes
BEIR-3 Relative(d) 407 Female
(8) Leukemia and bone-absolute risk; all other-relative risk.
(b) This table shows the estimated number of fatal cancers per million

rem exposure to a population for the indicated dose to response
models for the indicated population.

Table 2

Estimates of Fatal Radiogenic Cancer Among Make TMI Workers(2)
for Exposures of 13,000 and 46,000 person-rem

Total Cancer Fatalities

Model 13,000 person-rem 46,000 person-rem
NRC 1.7 6.0

BEIR-3 Absolute Risk 2.2 (2.5) 7.5 (8.9)
BEIR-3 Relative Risk 4.0 (4.7) 14.3 (16.5)

(9)
(b)

Averages for both sexes, as in the NRC analysis, are shown in parenthesis.

This table multiplies the response estimates in table 1 by the NRC

estimated exposures to give risk estimates with the more recent
models.
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2. On page 1.1 we recommend the typographical errors at the end of the
first paragraph be corrected.

3. GPU Nuclear issued a report in January, 1984 which indicated projected
occupational doses as follows:

Date of estimate Estimated occupational for decontamination
1980 10,000-40,000 person-rem
1981 9,000-24,000 person-rem
1983 16,000-28,000 person-rem

EPA recommends that the fourth paragraph on page 1.3 be changed to reflect
all of these estimates.

Bernard Y. Snyder.
Program Director
TMIPO
U.ss.N.R.C.
Dear Sir;
Please accept this letter as my comments upon the Draft Supplement to the
TMI#2 Programmatic EIS. I submitted comments to the PEIS. Included in those
caments tere my doubts about the low exposures presumed by the PEIS. iy
doubts have shown to be closer to the truth than the optimistic "reality»
assumed by the NRC staff. There is no reason to believe that these new
exposures are still not optimistic, and unrealistic.
I am enclosing two items that the staff refuses to assess rralistically.
1. zirconium fire’
2. upgrading of the polisher.
The chance of a zirconium fire imcreases the potential for exposures astronomically.
If there is azirconium fire, much radiocactive material can be loosed from the
containment. The NRC has not looked at the posaibility of a szirconium fire in
an adequate manner.
If there si a zirconium fire and subsequent high exposures , not only will
this draft EIS be in error ;but also, lives will be endangered.
This is only one area that is deficient. Because of these concerns, I respectfully
request that the draft be taken back and work be temporarily stopped until
adequate protection for workers is in place.

Respectfully submitted,

B R )
a//:/?cv ,&/%[LLM Z, 0. J SZ

M. |. LEWIS
6504 BRADFORD TERR.
PHILA.. PA. 19149



Chairman Fallidino

Commissioners Gilinsky, Roberts,Asselstineand Bernthal,

Sirs;

Please accept this letter as my petition for APPEAL OF THE NRR DIRECTOR'S DECISION

of 2-17-84 denying my request to postpone the headlift of TMI#2 for good cause. The
Director of NRR recently issued a denialdf Marvin lLewis' Request to Postpone the
Headlift of TMI#2(DD 844 2-17-84) Due to deficiencies in the Director's Decision
Petitioner asserts his right to appeal for good cause.

Petititioner asserts that a headlift at TMI#2 can result in a fire whcih endangers
workers and the pﬁblic with radioactive releases /. Further the work done by the

NRC staff and used as the basis for the Director's decision and denial ignores obvious
dangers and allows a dangerous headlift without sufficient assurance for tle health and
safety of the public and workers. The staff's research and experimental techniques demonstrat.
incompetence, ignorance of zirconium propertiee, and purposeful obsfucations.

Basis of Petitioner's Request to Stop Headlift.
Petitioner tased his request to stop head1ift upon three major deficiencies in the

staff's evaluation of the pyrophoricity of-thle zirconium present .in the TMI#2 reactor.
A. 2ircolloy has gone thru an unknown temperatuee, time and hydrodynamic stress

pattern that could easily have harmed a normally present non-pyrophorific

oxide film,

B. The presence of hydrogen during the accident could have produced pyrophorific properties.
C. Contamination present in the accident could have increased pyrophoricity.

The Director's Decision mentions the above petitioner's concexrns , but does not lay them

to rest. In fact the data that is used to answer the petitioners concerns increases

the pebitioner’'s concern as the arguments are very flawed and deficient.

Deficiencies and errors in the Director’'s Denial:

The most obvious deficiency is the slowness af the Director's Denial. Petitioner sent
his letter in September 83. The Dendal was issued on 3-2-84, over 6 months later. Under
the rulee of the NRC , the issue of pyrophoricity was in 1limbo until the Director's
Denial , not allowing Petitioner to bring any further action until the Director’'s
Denial. This delay could very well have proven fatal both legally
if a fire had broken out at TMI#2 due to uncovering the cove.

The Director states that the "issue of pyrophoricity was addressed by the

and actually

licensee
as part of its underhead charsaterization study” and "sxtensively evaluated by the
NAC staff., ."
specific concerns. (See A, B, and C above.)

Although these studies were done , they did not answer this petitioner's

In answer to the Petitioners concern A that "Zirconium could have gone thru unknown
temperature , time and hydrodymamic stress patterns that could have easily harmed a
normally yresent non-pyrophorific oxide film* , the Director states”(@2) the primary
system flow dynamics during the TMI#2 accident would not 1likely have transportdd
large quantities of pyrophoric material, if formed , to the top of the plemum.”

The deficiencies in the director's answer here include

a. the flow characteristics during the TMI#2 accident are still an unknown; therefore,
any conjecture about where and what the fbw could have been during the TMNI#2

accident is Just that ,conjecture. The "flow cmnctoriaticaaduring the accident
determined by the staff and repeated by the Director in his Denial is pure

conjecture and should be given no weight .

b. The concern that the accident conditions could have harmed the normally present
oxide film is not explored at all in the Director'es Denial. This concern is not

At a minimum , the Petitioner’s concern about the damage
to the normally present oxide film shouwld be discussed in the Director‘’s Denial.

c. The Director states that"large quantities of pyrophorific material™ would not have
been transported to the top of the plenunm.

answered or even discuased.

However no evaluation is forthcoming as
to what amount of material would be needed to start or propagate a fire to the
zirconium below the water line. Once afire starts , it could propogate on its own to
the zirconium below the water line. Zirconium not only burms under water but does

30 very well, once started out of water. This information is very necessary and

the Commission should order that the amount of zirconium above the water line needed to
start a propogation of the fire to the zirconium below the water line be determined as
part of the pyrophoricity study at TMI#2.

The Director also states ,"(2) The presence of steam(i.e. , an oxidizing agent)

would make it unlikely that significant quantities of zirconium hydride in a pyrophorific
condition were produced during the accident.” However The presence of hydrogen (Hattman
Allegations) , a. reducing agent, could easily have produced conditions favorable for

the formation of zirconium hydrids. The presence of hydrogen in the RPV during the
accident is not discuesed in the Director's Denial. This is truly unfair and a major
deficiency to overlook obvious and continuing dangers.

Also the Lirector stated, "Mix(ing ) with core debris ... would prevent the development
of pyrophorific conditions.” The petitioner has pointed out and the letters frgg

Dr Gulbransen have pointed out that zirconium hydride often becomes more dangerous

when contaminated. The Directpr's statement on the contamination to prevent pyrophorific
development ignores the empirical and commercial histppy of zirconium. Contamination

le used in the fireworks industry to produce zirconium time delay fuses.
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.ne sanpling technique to determine pyrophoricity is so devoid of basis that 5

critique can easily sound like a harangue. Why only eix samples from the Univelsity ofPittsburgh
core? How were these determined to be representative? Why only two “scrappings SCHOOL OF ENGINEERING
fron the plemum surface? Why are these representative? Was the problem of a fire Depariment of Metallurgical and Materisis Engineering

starting above the water line and propogating to zirconium below the water explored at

all either in expaiment or thru research? How did "chemical analysis” of filter eollds  March 2, 1984
and scrappings determine lack of pyrophorific materials? What did.the chemical

anlysis determine? Composition? Then give the compositb n that was found.

Mr. Marvin Lewis
How are the above tests representative and what are they representative of? 6504 Bradford Terrace
Philadelphia, PA. 19149

Dr Gultransen's letter of March 2, 1984, to Marvin lewis points out many deficiencies
in the experimental technique. At aminimus, Or Gullransen's critique should be

answered. I would also add that timing is very important in assessing the 1 received a copy of a letter to you by Harold R. Denton dated
pyrophoricity of zirconium. Zirconium left in drcan increase or dearease its February 17, 1984 concerning your request to postpone lifting of the

reactor pressure vessel head at T.M.I. #2 Power Station. Attached to
ability to ignite. This depends on conditions such as time , temperature and contaminants. the letter was the Director's decision under 10 C.F.R. 2.206 denying

Dear Mr. Lewis,

Some mention of the handling technigues for experimental samples is indicated and your request. I supported your request with a letter and a short paper
on the effects of oxygen, nitrogen and hydrogen on the mechanical

not mentbned. These are all deficienties in the Director's Denial. properties of zirconium.

I would like to make several comments regarding the staffs review
Appeal: of the pyrophoric reactions of zirconium.
Due to the deficiencies cited in the Director's Decieion and denial of thie 1). The zirconium particles were identified as comercially available

of 62 microns or less. This is very indefinite. 62 microns

Petitbners Request , Petitioner appeals his request and the Director's “enial

is a rather large zirconium particle, probably covered with an
to the Commission. This is a dire emergency as the waterline has been lowered at oxide film and not very pyrophoric. Nobody ships pyrophoric
powders around in bottles.
THI#Z and a fire is a present and likely possibility. 2) The dangerous size of particles are smaller i.e. 3 microns and
free from oxide films and other impurities on the surface. 1
have hade these ignite at room temperature, 700F in air.
Respectfully submitted, 3) Fresh surfaces of fine zirconium particles or turnings, readily

ignite. These are the size of particles and conditions I want
// to warn people about.
f}LLLM (ZMO >/ The experiments described in Mr. Denton's letter may lead the

4)
uniformed to false conclusions.
LEWIS
R ERR I am glad you brought this question to the attention of the office of
65“ BRADFO D T . nuclear regulation. I am pleased that they considered the problem, but I don't
PHILA., PA. 19149 feel they have explored the problem completely.

Very truly yours,

/(‘.'-L,f[/. 4\'_‘/('.. (s Ly,

Earl A. Gulbransen
Research Processor

. 8 .. s LEWS 3o &Y,
FACL Sl Lo bl OCererivstl

648 BENEDUM HALL, PITTSBURGM. PA 15261
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SSINS No.: 6835
IN 84-18

_ UNITED STATES
NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, D.C. 20555

March 7, 1984

STRESS CORROSION CRACKING IN PRESSURIZED
WATER REACTOR SYSTEMS

IE INFORMATION NOTICE NO. 84-18:

Addressees:

A1l nuclear power reactor facilities holding an operating license (OL) or
construction permit (CP).

Purpose:

This information notice is being issued to remind all holders of pressurized
water reactor (PWR) licenses and construction permits that PWR systems are
susceptible to stress corrosion cracking in the presence of various corrodants.
Information is also presented on actions which, if properly and conscientiously
implemented, can significantly reduce the likelihood of such cracking.

Discussion:

Stress corrosion cracking in boiling water reactor (BWR) primary pressure
boundary piping is currently receiving considerable industry and NRC attention.
This circumstance may lead to an unwarranted conclusion that similar problems
do not occur in PWRs. The reactor coolant svstem (RCS) of a PWR has 3 hvdrogen

LQverpressure maintained as an oxygen getter during power operation. As a

result, the primary pressure boundary piping of PWRs have generally not been
found to be affected by stress corrosion cracking.

However, there are two conditions where significant potential exists for
inadvertent introduction of contaminants into PWR fluid systems. The first
opportunity is unacceptable levels of contaminants in the boric acid purchased.
The second is the free surface of the spent fuel pool which can be a natural
collector of airborne contaminants. During refueling operations there is
direct communication between the reactor coolant system and the spent fuel
pool, as well as increased free surface to collect any airborne contaminants
caused by concurrent maintenance activities. At Three Mile Island Unit 1,
during the extended shutdown caused by the Unit 2 accident, sodium thiosulfate
in some way was introduced into the reactor coolant system and caused extensive
stress corrosion attack on the Inconel 600* steam generator tubes. The thio-
sulfate solution was normally kept in a storage tank to be available as an

*Thconel 600 is an alloy trade name of International Nickel Company.

8402090028

IN 84-18
March 7, 1984
Page 3 of 3

steamline break, and is required by the plant technical specifications to be
operable whenever the unit is at power. Extensive stress corrosion cracking
was identified during piping inspections. Unit 1 remained shut down until
mid-April 1983, when it was returned to power operation following repairs.

Metallurgical examination of sections of piping removed during the repair
effort disclosed extensive stress corrosion attack. A deposit of iron oxide on
the inner wall of the pipe contained 79 to 110 ppm of chlorides, 114 to 204 ppm
of sulfates, and 10 to 84 ppm of fluorides. The piping system was normally
stagnant and heat-traced to 180°F to keep the concentrated borfc acid in
solution. The source of the contaminants is believed to be impurities in the
purchased boric acid which were concentrated under stagnant, heated conditions.

PWR accident mitigation systems are normally in a standby condition and hence
provide a fertile environment for stress corrosion cracking. In addition to
technical specification surveillance requirements to exercise pumps and valves
on a regular schedule, some litensees have initiated measures to recirculate
and test system fluids for potential contaminants to facilitate prompt removal
of any identified contaminants. In this connection, Northern States Power Co.
at Prairie Island is utilizing ion exchange chromatography to detect the

presence of potentially harmful contaminants and reports that this is a practical,

effective technique.

No specific action or response is required by this information notice. If you
have any questions regarding this matter, please contact the Regional Adminis-
trator of the appropriate NRC Regional Office, or this office.

. Jordan, Director
n of Emergency Preparedness
Engineering Response
Office of Inspection and Enforcement
Technical Contact: J. B. Henderson, IE
492-9654

Attachment:
List of Recently Issued IE Information Notices
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% THE ADVISORY PANEL FOR THE DECONTAMINATION OF
;3 THAEE MILE ISLAND UNIT 2
3

(" 'b\/‘-‘
April 16, 1984 ’

Mr. Nunzio J. Palladino

Chairman

U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Chairman Palladino:

During the April 12th meeting of the Advisory Panel on the Cleanup
of Unit 2 at Three Mile Island, we again discussed the draft

Supplement to the PEIS. The Panel offers the following comments
on this document:

1) The staff should discuss fully the uncertainties
in the cancer (and genetic) risk coefficient used
to estimate the potential health effects to the
work force associated with the cleanup of TMI-2.
This discussion should reflect the range of expert
opinion and any recent data that could impact the
estimates of the BEIR Committee or other advisory
groups or organizations.

2) The reported range in the estimated potential
health effects to the work force should reflect
the uncertainty in the cancer risk coefficient
as well as the uncertainty in the radiation ex-
posure to the work force.

3 Both the vange in rotential cancexr ircidante

(morbidity) and fatalities (mortality) should
be reported.

4) The discussion of the uncertainty in the cancer
risk coefficient and its implication regarding
potential health effects should be summarized

in the front of the EIS and not just contained
in the Appendix.

5) The staff should further examine “*he alternative
of curtailing cleanup efforts following fuel
removal and gross decontamination of the reactor
coolant system and reactor building. The PEIS
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Chairman
April 1le,
Page 2

6)

Nunzio Palladino
1984

states that increased risk to the public could be
expected from this scenario. This alternative

should be evaluated (quantitatively where possible)
with regard to the risk to the public associated

with leaving some residual radioactivity on-site

and the potential health impact to the workforce.

The economic cost of the cleanup and the availability
of funding and timing should be evaluated, if possible.

Cleanup plan alternatives 1 and 2 would result in a
Jdelay of fuel rarmowval whi™e rasulting in nc significant
savings in occupational exposure. Because of this
delay, and the fact that little or no dose savings
will be achieved, alternatives 1 and 2 should not be
adopted. I should note that relative to this comment,
that of the eight Panel members present, four voted

in favor of this item and four abstained. It seems

to me that more than four members may ag.c-ee with this
opinion but the members abstaining did so because they
did not feel that we should be making a recommendation
to the NRC regarding which alternative to follow; it
was felt by those abstaining that comments on which
alternative to follow should be made after the PEIS
Update has been finalized.

In closing I would like to offer the Panel's thanks to the NRC
staff and the staff of the utility company for providing the expert
people at our two Panel meetings which allowed us to better review

the PEIS

Update and make our recommendations. Please let me know

if you have any questions.

Sinceggly,

Qo . M

Arthur E.

Chairman

AEM/dk

Zopra i

Morris, Mayor

cc: Mike Masnik
Members of the Advisory Panel

RM. CURRIER
§ HorLew RO
TELFoRD, R/



GPU Nuciear Corporation At tachment 1

2\ e N
NLSloar s Oe e 20

ﬁgﬂ?ﬁ:g:“mﬂwama”°5ﬁow' ° The discussion in Section 2.2.1.2, "Reactor Disassembly

TELEX 84-2386 and Defueling”, needs to Se modified@ to incicate that
wiiter's Diwect Diai Number: although the PEIS supplement was written based on
current conceptual designs, as more information becomes
(717) 948-3461 available these designs may change. Any change
would rneed to be within the dose estimates contained
4410-84-1.-0028 in the PEIS supplement in crder for that activity to

stay within the scope of the PEIS.
March 26, 1984

® The discussion in Section 1.3, "Regulatory and Administrative
Controls for Limiting Occupational Dose”, s3hould contain
scme expi ndtzun of the decree tc which the VRC intends to

T!I Program Office
Attn: Dr. B. J. Snyder
Program Director

US Nuclear Regulatory Commission Although GPUNC concurs that the estimated occupational

95V

Washkington, DC 20555 radiaticn dose for the TMI-2 recovery is adequately scoped
’ Ty ths FIZIS sugplament, scme oI tha task sgeciiic exposure
Dear Dr. Snyder: estimates may be low. For example, based on the historical
expenditures listed in Teble 1.1 for maintenance, safety, and
Three Mile Island Nuclear Station, Unit 2 (TMI-2) sampling, Utility and System Maintenance could exceed
Operating License No. DPR-73 the doses assigned to this task in approximately three
Docket No.” 50~-320 vears which is a shorter time period than the expected
Comments on Supplement 1 to the Programmatic Environmental length of the recovery. Additionally, as shown on
Statement Table 1.1, Waste Management activities have already
N expencded 183 person-rem with the greatly increased
The attachments to this letter containa CGPTUIC's ccmments on amount of waste to be generated during the cleanup.
the sub]ect document. \ttachment 1 contalns general comments The +total dose expended on *his activity could easily
on the Zocument. > : exceec the 485 person-rem listed as an upper range on the
comments. dose estimate. The term "within the scove of the PEIS" has

partlcular sxgnlflcance in the context of controlling

If you have anv questions or desire additional clarification, . in crier =2 z2voil any
on any of the attached comments, please contact ¥Mr. J. J. Byrne problems witn cerining tne criteria for accepcance of a
2F = gmaTE specific activity by fitting it inco a PEIS supplement task
) and determining how it compares with the PEIS supplement
Sincerely, | for that task, the PEIS should state that its scope is the

oundlnc oerson-rem doses and not the task soecxfxc doses.

N I

A g = : :
Jo - ,I\ authorl.e GPUNC to exceed the dose estxmate for a speclflc task as
B. K. Kanga/ long as the total dose estimate for the TMI-2 recovery

Director, TMI-2 project is not exceeded.

8KK/JJIB/jep
° A statement should be added to Table 2.1, "Licensee's
Attachments Goals for Dose Rate Reduction", to indicate that these
goals are only target values used as a basis for an
CC: ©Deputy Procram Director - TMI Program Office, estimate. They may not be attained and are not a
Mr. L. H. Barrett constraint for moving into another period on the
34633CC031 9303 cleanup. Additionally, the periods listed in this
er aDaCk g:cgodcu table are not consistent with the periods shown on
AnR Figures 2.10 throuch 2.13 ancd as discussed in Section

GPuU Niue e2r CO1Coraie™ $33.08 22, JPime Gerera AT cdintes Joigerancn 2.6.2.
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Attachment 1 (cont'c)

Alternative 3, as described in Section 2.5, is a purely
hypothetical option with no practical viability. It is
very unlikely that a general purpose robotic device
capable of performing all of the reactor building
cleanup activities will be developed in the foreseeable
future. GPUNC continues to look at remote technology
to aid in various cleanup tasks, but to date each task
has required the design of a unique tool. It is not
practical to develop robotic devices for each task
using current technology and it is not likely that the
technology for general purpose devices will be available
to aid cleanup on any researchable time schedule.

GDU“C recoqnlzes that the risk estimates 1n the draft

IR Committea2 razorts are ccasicdered to de amon, tne best
avallable scientific references on the health effects of
10n121ng radiation. However, the Company considers that the
NRC risk estimates of the poten;xal health effects in thLe
PZI5 are overastimated due to the ccnsarvative
assumptions used. These assumptions include the following:

current Srait

° Risk estimates of health effects are calculated

statistically from observed health effects £following
exposure to high-dose radiation. Health effects have
rarely been observed at low-dose levels, such as those
received from occupational exposure. Stated another
way, the health effects from low-level exposure occur
very rarely, have not been reliably demonstrated and
can conly ke inferred statistically.

The most conservative model,
dose response model,

the linear no-threshoid
was used in deriving the number of
< o This model zssumes 2
stralght line projection downward from observed effects
at high level exposure, and is considered by most
scientists to overestimate the risks of potential
health effects.

> Ths rizt 25T.mI¥tzs tzzsi on tha linezr mcisl assume nod
repair of injury in the human body. Evidence exists
that effective repair of injury can occur and this is
particularly the case when the dose is received over
a period of time. The Yational Council on Radiation
Protection and Measurements in Report No. 64 (1980)
states that there is substantial decrease in the effectiveness
of radiation at low doses and low dose rates; therefore,
the radiation risk may be reduced by a factor of between
two and ten.

No radiation-induced genetic effects have been observed

in man, not even in the progeny of the Japanese survivors
of the atomic bomb. Risk estimates of potential genetic
damaged are dased solely on laboratory animal studies with

genetic constitutions unlike man.

Attachment 1 (cont'd)

The NRC PEIS health effect estimates are presented
as a range with upper and lower bounds. However,
because of the statistically inferred nature of the
health effects and because the levels of exposure to
the workers will be so low, there is a statistical
probability that no health effects will occur.
Stated another way, the actual radiation health
effects from the TMI-2 recovery could possibly be
zero. Therefore, the potential additional latent
cancer deaths should be stated as zero to some number
as opposed to the range given in the PEIS of 2 to 6.

T

less than 0.2 rem per year, or about 1/25 of the

le e:;*sc*ae)

federal limit. This is about the amount of natural
background radiation an individual would receive
Srom in Denver, Colorado. The votential for
any health effects occurring at such low-level
exposure is considered negligible.

li-ring

GPU Nuclear Corporation acknowledges that the NRC PEIS estimates
of potential health effects are based on current knowledge.
However, while the evidence indicates that there may be potential
health risks based on conservative assumptions, the most current
scientific and medical evidence indicates that these conservative
assumptions overestimate the risk and that the actual health
effects from the TMI-2 cleanup will be relatively small.

The Racdiation Protection Program at TiI-2 was developed &to ensure
that worker exposures during the TMI-2 cleanup are maintained well
telcw NRC and that the healsth risks to indiwvidual workers
are maintained low when compared to risks in otner occupations.
G?U Nuclear considers the health and safety of the workers to be
of foremost importance and will take all aporopriate steps to
minimize potential radiation exposures during the course of the
TMI-2 recovery.

1iaieg
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Attachment 2

The following specific comments are provided on the Draft Supplement to

the PEIS:
Page Paragraph
Cover Sheet 4

and Abstract

§ii 2
2.2 6
i.1 1
1.1 2
1.1 2
1.1 3
1.2 1.2

1-
~
—

1.4 Table 1.1

Line
9

Comment

Change "1700 person-rem to read
"1814.1 person-rem based on
sel f-reader data. . . required."

Change "August 1983 to "December 1983"
and "1700 person-rem" to "1814.1
person-rem”. These changes should

be made throughout this Supplement

s ana PTTIC

Change "ther" to "their" and "supplents'
to "supplements”.

Change “"impact statement” to read
‘PEIS™.

Change "August 22, 1983" to
"December 31, 1983" and "1700
person-rem* to "1814.1 person-rem".

Change "impact statement" to "PEIS".
Change "280" to “310".
Change "1982" tc "1023".

Change "August 1983" tc "Decemter 1983".
Change "1750 perscn-rem' to “1SILL1
person-rem".

Delete table and replace with new
table (Attachment 3). This revision
ovsvidag infamaticn on ke pzoniaes

of TMI-2 tnrcugn the ana of 1933.

The data are more representative

than those previously provided. It
will be noted that the totals have

not changed significantly. Detailed
descriptions of the exposure categories
and sub-groups are available from TMI-2
Radiological Engineering.

1.8
1.8
1.9

2.1

2.3

2.4

2.4

2.4

2.4

2.4

2.4
2.5

2
3
Figure 1.3

Section 2.1.1

13

5-6

Change “"the work" to read "each task".
Change "done" to "perfarmed"

Delete figure and replace with new
figure from data in Attachment 4.

Change "430 mrem/hr" to "0.430 person-rem/
person-hour".

Change "140 mrem/hr" to "0.145 person-rem/
person-hour".

Change to read "...which is currently
reached...".
Chznga ‘minimize” o Cetimi

Change "240 mrem/hr" to "0.240 person-rem/
person-hour".

Change “110 mrem/nr" to "G.110 person-rem/
person-hour".

Change "120 mrem/hr" to "0.120 person-rem/
person-hour".

Change “80 mrem/hr" to "0.080 person-rem/
person-hour".

Add: Dose rates on the reactor vessel/
sérvice structure everagad 9.0%S6
person-rem/person-hour. The
verage airborre activity within
the reactor building, based on BZA
rasults, is 3.4 MPl-nzursacur.

The radioisotopic mix is as follows:

Sr-90 6.5 MPCs
Cs-134 0.9 MPCs
Cs-127 2.0 Mocs

Change the word "purified" to "processed".
Delete: “Although...have been made"”.

Add: "One individual descended to the
bottom step to collect a sample
of sludge from the floor of the
282-ft elevation. However, there
are no routine entries made on
this elevation at this time"
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2.6
2.6

2.6

2.7
2.7

2.8

Section 2.1.2

4
2
Section 2.2.1.1

2-5

2
14

20

™

Change to read "282-ft elevation'and above."

Change to read "The sump is not readily
accessible for dose rate measurements;
however, samples have been collected
for analysis."”

Delete: "The sludge...small."

Add: "Only a small amount of the
radionuclides from the sludge
have leached into the
decontamination water and have
have been removed. Therefore,
the sludge acts as a plane
source which contributes to

tre Zose rata.”
Change “done" to "performed".

Change “purified” to "processed".

The quoted estimate of 45,000 Kg
of rubble and fines has not been
verified in any way. The document
should reflect more strongly the
fact that this is merely an
estimate based on engineering
Jjudgement rather than a definitive
number.

Change to read "of tne remaining
63 lead screws...".

Change "A test...head 1ift." to read
"Radiation measurements have been
made to determine the radiation
contribution from the parked lead
screws."

Change "auxiliary and fuel-handling
building" to "fuel handling building".

Change "schedule" to "program".
Change "schedule" to "program".

Revise in its entirety. In keeping
with the licensee's commitment to the
ALARA concepts and principles, dose
reduction is a major part of the
recovery effort. To this end, the
Director of TMI-2 established a Dose
Reduction Task Force to evaluate and

recommend a course of action. As a
result of this effors, the Technical

2.15

W N N N
] N
('<3

3.2

3.3

Section 2.2.1.1
(Continued)

Tizie d.e
Table 2.3
Table 2.4
Table 2.5
Table 3.1

Table 3.1

Section 3.3

Planning Department has issued a

Planning Study on Dose Reduction
TPO/TMI-039. This plan describes

both the overall program and details

some specific actions to be taken for
dose reduction. The licensee considers
this plan as the most representative
source of information on their dose
reduction program and, as such, it

should be the guideline in the discussions
on the objectives and goals of the dose
reduction program. TPO/TMI-039 was
previously provided and should serve as a
basis (source document) for the dose
reduction of the PEIS Supplement, Section
2.2.1.1, Page 15, and Table 2.1.

Change "1700" to ‘'idis.1". It saouid
be noted tnat tnis change in person-rem
to date will impact on estimates that
have been made. Additional information
fs attached on systems in the auxiliary
and tuel handiing buildings that require
decontamination,zﬂgtachment 4). Itis
estimated that it will tdke » 31,680
person-hours to complete for ~ 317
person-rem. Appropriate adjustments
should be made to the estimated
person-rem so that the total person-rem
values are not changed.

No units are given.

Data on health effects 7or exposure to
ionizing radiation should be based on
the most recent scientific work when
it is available. Although BEIR III
(1980) and UNSCEAR (1982) were not
available when the PEIS was originally
prepared, they should not be ignored
at this time.

The NRC genetic risk estimator is very
misleading. Since only a fraction of
one generation will be exposed during
the TMI-2 recovery effort, and since

for finite populations the geometric
mean of the equilibrium risk estimator
actually overestimates the genetic risk,
it is more appropriate to use first
generation risk estimators to calculate
genetic effects on progency.



09°V

3.3

710,000 workers _! 1

Section 3.3 (Continued)

rem

werker —

It 1s unrealistic to carry out the 3.4
calculation for all time without at the

same time providing a numerical estimate

of the genetic disorders expected due 5.2
to the natural incidence. In the

equilibrium case both parents are

exposed and the denominator goes to A-2
infinity, thus making comparisons

impossible.

It is appropriate to estimate incidence

of genetic effects in progeny by

adjusting for parental age, sex of

the exposed worker, and also for the
fraction of the 30-year generation exposed.
The NRC should put genetic risk

zzzimation into zersszcsi
nown population, it is worﬂ aporopriate
to use first generation effects and
compare with the 10% natural incidence
in the general population.

z ERT

Statements which appear in Page 8.1
regarding the perspective of these risk
estimators regarding natural incidence
need to be amplified and moved into

the main text. It would be useful to
give examples of impacts using the TMI-2
population which will have occupational
exposure compared to natural incidence.

Example:
-3 effects— progeny =<
Tt J"260x10 o 1 C orker = * 2.6

Comoared to normal incidence of 1070
in 10,000 progeny.

2.6/1070 - 0.25% increase over natural
incidence from 1070 to 1073.

It is appropriate g gquzlify
estimates by stating that if an
older than average work force is
involved and if doses are, in fact,
less than 1 rem per person on the
average, effects will be reduced
commensurately.

trz233

Change "...{exclusive)..." to
.?exc]usive...".

Add: "Dose Reduction Planning Study,
1983, TPO/TMI-039".

Add: "James A. Flanigan GPUN Radiological
Engineering"
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Attachment 3 Attachment 4

Table 1.1 Occupational Exposure at TMI-2 Based on Self-Reader Data from NUMBER OF RADIATION WORKERS VERSUS YEARLY OCCUPATIONAL DOSL RANGE

March 28, 1979, through December 31, 1983 FOR TMI-2 RECOVERY

Decontamination/Dose Reduction NUMBER OF PERSONNEL BY WHOLE BODY huiC RANGE
Reactor Building -- 12 53.6 181.3 138.0 _ |
Aux. Fuel 4. Building 97.3 87.7 2.6 14.5 27.3 Whole Body DMuse 03/28/19 -
Systems 0.5 1.8 3. 4.9 2.2 (Rem) 12/31/79 1980 1981 1982 1983
Less than 0.1* 1,586 734 516 417 204
Reactor Disassembly & Defueling -- - 4.3 117.6 133.9 )
0.100 - 0.250 507 296 177 117 52
0.250 - 0.500 281 167 115 80 58
Radjoactive Waste Management 23.2 8.9 76 14.6
Solid Waste 13.6 . . . . 0.500 - 0.750 97 33 35 50
Liquid Waste 29.5 10.8 17.6 12.4 15.8 37
Waste Transport -- - -- -- - 0.570 - 1.006 42 19 19 49 34
1.000 - 2.000 50 28 25 109 96
Routine Operations & Surveillance 2.000 - 3.000 6
Plant Operations 732 87 24 w1 784 1 1 u 29
Plant Maintenance 82.4 31.3 3Na 5.6 7 3.000 - 4.000 3 0
Support Systems 95.2 33.3 9.5 4 4.4 0 1 0
4.000 - 5.0(m 0 0 0 0 0
Other 4.8 32.2 0 0.3 8.0 —_— 1
TOTALS 486.5 BRER 163.2 399.9 452.3 *Does not include “"no measurable dose”.

CUMULATIVE TOTALS 799.6 962.8 1361.8 1814.1
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BIOMEDICAL METATECHNOLOGY, INC.

109 MAYNARD DR., EGGERTSVILLE, NY 14226
(716)-832-4200

February 13,1984

Dr.3ernard J.Snyder

‘Three !'Ile Island Program Office
U.S.Nuclear Requlatory Commission
“lashington, DC 20555

NDear Dr.Snyder:

Since I have received a reminder notice on commentary
for NUREG-1060 and -0583, it would anpear that ny
intentions in my letter of January 24, 1984 (and its
enclosed letter) have been misunderstood. This material
was submitted as commentary and this is stated in the first
sentence of the letter, It was mv intention that this
material would be used as mv commentarv and I think this
should be done. This letter is €further commentarv.

My point is that, as I had oreviously told NRC, the
exoosure estimates were underestimates by a factor of at
least 10 and the risk estimates oer unit of exnosure are
still underestimating the actual health effects by a
factor of 100. Thus the new estimate of 49,000 person
rem for workers reoresents over 10,000 doubling doses for
leukemia--a very serious hazard when the direct new risk
estimates of my Yale paper (cited in the letter of Januarv
24,1984) are used in place of the obsolete indirect 3EIR
risks used by NRC, This makes it imperative that MNRC
recalculate the cost-benefit ratios for the two viable
ontions here, removal of the fuel rods vs, fixing them
in concrete inside TMI-2 ("entombment").

The costs of entombment, hoth the dcllars cost and
the cost in aenetic damage to workers and residents at
T™MI-2, are onlv about 10% of the proposed costs and the
same ends are achieved with either option. It is absurd
to endanger the oublic health and bankruot the utilities
merelv to preserve an NRC requlation which certainly could
he modified in this instance to permit entombment.

e

.Tcwfn D,8ross,
President
3iomedical “etatechnoloay,Inc,

8402210049 840213
CF SuBJ

cF X[ﬂ?’

o
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Comments Received at the Feb. 15, 1984 Public Meeting

ERIC EPSTEIN [Tr-17]: My name is Eric Epstein. I had sent a copy of four
questions I had to you in certified mail, and never received a response,
so this may be redundant to you, but I will address the questions to you
anyway. I don't know if you ever received it or not.

[Discussion]

The first question I have is, in the report, you seem to maintain a link
between lack of funding and worker safety, however direct or indirect.
In a meeting I had with yourself, Mr. Dushare and Commissioner Ahearne
last May, Commissioner Ahearne maintained that a lack of money has never
been a problem. Well, it seems to be a problem, and I was wondering how
you plan on attacking that problem, what pressure can the NRC exert on
GPU and the nuclear industry to raise funds for cleanup of Unit 2, so
that the extended radiation dosage to workers can be mitigated somewhat.
[Discussion]

When you say '"subsequent delays," and you correct me if I'm wrong, I
believe ALARA in their safety code says what you had said before,
cost-effective of economically feasible. What is meant by economically
feasible or cost-effective? When you start trading off, you know,
radiation exposure for cost-effectiveness --

[Discussion]

My second question is —- I'll paraphrase it —- the TMI site is not suit-
able as a permanent repository for radioactive wastes generated by the
accident, which I agree. However, there are few federal laws concerning
interstate transportation, and there are new interstate compact laws
which have arisen, and states which once welcomed waste are starting to
have serious reservations. How can the NRC assure the public that these
new developments will not result in a long and costly delay in transport-
ing radioactive wastes from Three Mile Island?

[Discussion]

I'm not talking about the history. I'm projecting into the future what
would happen if things become more stringent about moving the wastes. I
was just wondering if there would be any guarantees that the wastes would
be removed, no matter what.

[Discussion]

What I'm asking, is there any guarantees the NRC can give the people liv-
ing around Three Mile Island that the wastes will be taken away no matter
what?

[Discussion]

Question three, again paraphrasing; a radiation worker may receive no
more than three rem of radiation dose in a three month period. No worker
may average more than five rem per year past the age of 18. I was just
wondering if five rem a year is a high dosage, because I'm wondering if
you take into account the background radiation somebody may receive.
[Discussion]

A radiation worker may receive no more than three rem of radiation dose
in a three month period. No worker may average more than five rem per
year past the age of 18. I was just wondering -- it would seem that five
rem a year is a high dose, since a worker may be receiving other radia-
tion from background radiation from other sources. Do you feel that five
rem is an acceptable dose per year for a worker at TMI, is what I'm
asking.

[Discussion]
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JOHN

Is five rem acceptable for a woman that is pregnant, in you opinion?
[Discussion]

And also, you may receive as much as three rem in a three-month period.
Is there any time period where you receive an excess? What I'm saying
is, if you receive three rem in a day or if you receive three rem in
three months, is that too much in the time schedule where you may receive
a certain amount of dosage?

[Discussion]

My other question, are there any studies planned to look at -- more in
the future to look at what has happened to women who may have been preg-
nant during the cleanup or were pregnant during the cleanup or had been
pregnant during the accident? Do you plan any studies of that nature?
[Discussion]

Why wouldn't the NRC be doing that? Why would that be up to the State of
Pennsylvania?

[Discussion]

I'm talking about on-site.

[Discussion]

Radiation doses received by women who may have been pregnant during the
cleanup, and on-site doses. Why is there no studies planned or why have
there not been studies?

[Discussion]

Why do you have to look at detectable effects?

[Discussion]

Is that an opinion, though, that the dose is not that great at five-
tenths [of a rem], or is that an established scientific fact?

[Discussion]

Is it possible to look in another report and that report would say that
that level is a damaging level? What I'm asking is, isn't that basically
a duty you have?

[Discussion]

OSBORN [Tr27]: Mary Osborn, from Swatara Township. I have two ques-
tions. On the chart, you show two to six additional fatal cancers. I
was wondering, how many people there that work get cancers that they will
be living with? You only mention the fatal cancers.

[Discussion]

My other question: are the dose records that are kept on the GPU workers
-- do they also keep records on, like, the people that I call sponges,
that just come in and do cleanup work? I know that GPU is bragging about
how low their doses are for the workers, but they don't seem to take into
consideration all the other people that are not their employees.
[Discussion]

Do employees also get copies?

[Discussion]

MURDOCH [Tr-31]: Dr. Snyder, my name is John Murdoch, from Camp Hill,
Pennsylvania. I have approximately four questions, addressed to various
members of the panel. Ms. Munson said that there were some remaining
unknown areas in the cleanup. I would appreciate knowing in general
what those might be.

[Discussion]

A.64



Secondly, you had said that various alternatives had been considered in
preparing this draft supplement. Was entombment of Unit 2 one of those
alternatives? And that has been suggested for possible study, suggested
by the Commonwealth of Pennsylvania to the NRC, or is to be shortly.
[Discussion]

The third question, and I'll address it to Dr. Snyder, is: has this draft
supplement been discussed with TMI workers themselves? If so, where and
when? And if it was discussed with them, did the workers express any
particular concerns over the findings or the matters included in the
supplement?

[Discussion]

I'm compelled to make a comment in answer to that, Mr. Barrett, and that
is, certainly if I were involved in an industry where my health was in
question, I would want to attend any meetings to learn as much as I could
about it. And if I interpret your answer correctly, it is that the
employees do not appear to be overly concerned about this. Am I correct?
[Discussion]

Finally, it was estimated, I believe, in this draft supplement that
approximately 10,000 workers in toto will be involved in the cleanup
before it is completed, is that correct?

[Discussion]

The estimates of unfavorable results healthwise from that cleanup were
estimated then in general as six to ten, in the ratio of those to 10,000;
but is it not true that a number of those workers will be employed for
considerably longer periods than others will be, and will be involved in
more hazardous types of activities down there; so that a generalization
of six to ten to 10,000 does not, to my mind at least, give a true
picture of the adverse effects. It would seem to me that 5,000 or some
other figure might be a more realistic approach.

[Discussion]

ED CHARLES [Tr-37]: Ed Charles, Mechanicsburg, Pennsylvania. Thank you for
leaving us have the opportunity to present some of our comments. Most of
my questions deal primarily with something I found absent in the last
environmental impact statement, at least in a quick reading. It is
rather technical to me, but I find very little on the idea of transporta-
tion mentioned. There's a footnote related back to the original environ-
mental impact statement with the comments Linda made this evening. With
the additional time, the additional entries needed, additional waste
accumulated from clothing, et cetera, there will be a lost more trans-
portation trips. Also, in the same 1line or related to the same
transportation issue, the latest technology in the decommissioning or
removing materials from the Shippingsport reactor requires a load limit
to be shipped down by barge down the Mississippi River up through the
Panama Canal to Washington. I am wondering, to remove that type of
material from a much larger reactor than the Shippingsport reactor, how
we're going to move that type of weight limits.

[Discussion]

Would it be timely or cost-effective to make those decisions now?
[regarding ultimate disposition of the plant]

[Discussion]
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Is it a possibility?

[Discussion]

How is that decision made, and how far down --
[Discussion]

And that is approximately how many years down the road?
[Discussion]

That gets into some of my transportation area. On 2.22 of the new
environmental impact statement, all you have footnoted under the chart
2.2 is Waste Management and Transportation with a little footnote down to
see the original environmental impact statement. There is no statement
on the amount of transportation occurring. I don't see anything in the
statement regarding additional needs for transportation of waste in the
statement offhand. I might have missed it .

[Discussion]

But in your question-and-answer book, next to last question, number 94,
truck drivers taking a 60 mile trip to Washington or Richland are
receiving not above normal radiation, but they are receiving significant
amounts. It says here, "For an extreme case, consider a truck driver who
spends 2000 hours per year driving, half of that hauling radioactive
material." He may receive various amounts of radiation on those trips to
Washington or elsewhere. Those trips, even if they may be small, are not
being added into the lengthy discussion I heard at the panel meeting the
other night. Where does all this waste go, and is it being counted again
and again as it's being packed, shipped, transported from one place to
another?

[Discussion]

So, you're not using dose accumulations of people in Hanford or
Albuquerque or Utica --

[Discussion]

Can you give me a number, roughly, how many trips to Washington?
[Discussion]

I didn't see anything in the new one —-

[Discussion]

Only projections in the original.

[Discussion]

Well, just a little calculation from your update, I have 219 loads plus
16 loads going to Washington at about $5,000 a trip. I have radioactive
materials going from the island to 19 different states in shipments. I
calculate roughly, by looked at a map plotting those various places, that
that material has reached just about every state but nine in the United
States. So, I'm saying, the waste is not only a problem in Middletown
and Central Pennsylvania; ; that waste is being handled again and again,
and where it ends up, how many times it's being handled --

[Discussion]

If it goes to Albuquerque --

[Discussion]

I have 939 shipments leaving the island.

[Discussion]

I'm referring to the log of waste transportation off the island.
[Discussion]

That's not in the update, because there wasn't that much leaving --
[Discussion]
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I understand, a lot of these are very small shipments, samples.
Nevertheless, it 1is posing somebody else handling that material,
unpacking, testing, relaying -- Albuquerque, it has to be transported
someplace else, a low-level waste site. How many times or much is this
waste going to be handled before it reaches its destination?

[Discussion]

You have 67 trips to Idaho already?

[Discussion]

You calculate 400 trips; that's to Idaho, and in that it's being handled
as research material. Therefore, it will be researched, handled, and
then deposited someplace for a little bit of time?

[Discussion]
From the mining to the end result, and to realize just the whole picture
of =- not just the little picture of TMI, but the whole picture of this

fuel cycle and exposing, researching, and how many cancers or how many
genetic defects this whole process has --

[Discussion]

But that was not including the accident?

[Discussion]

So, once it leaves the island, it's no problem to anyone else?
[Discussion]

How many different sites do you ship to?

[Discussion]

No, I'm talking low-level and high-level.

[Discussion]

But right now you have, since the time of the accident, shipped to 39
different locations?

[Discussion]

So, you don't feel any need for updating your estimates of the number of
trips and locations and your upgrading of maps from the originals?

BEVERLY DAVIS [Tr-50]: My name is Beverly Davis. I feel that we're getting
to be on a first-name basis with all the people that are on this table,
so I know at this point that you are all very professional and all very
concerned and very human people. However, I find this whole statistical
exercise very macabre and, I must say, obscene, because thinking of it in
human terms, I'm asking really, if I had to pinpoint and point out -- I
am going to say that there are going to be six people, in Middletown,
probably, or Hershey, that I'm picking out and giving a sentence. When
I'm talking about genetic effects, I'm talking about not only this
generation but many, many generations to come. And I find that the whole
exercise as a commentary on the nuclear industry is a very inhuman kind
of thing to do. Now, I realize your restrictions, and I realize your
assignment. However, I have to make that comment. I also, after
listening until midnight the other night to the experts in the field, I
have to ask the question as to whether, when we get down to these
figures of two to six fatalities and three to twelve genetic defects, if
we're actually talking about only the middle of that bell curve, or
have we somewhere in these figures accounted for these ends of the bell
curve which are not as highly probably but are still possible.
[Discussion]
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I also was rather disturbed by the kind of discussion that was given
there in that these were -- certainly some of them had to be, from the
sound of the discussion, had to be some of the most outstanding experts
in the country, the people who prepared the BEIR report, in fact. And
those people admitted that they didn't really know. Their figures are
based on Hiroshima and Nagasaki which, having attended the health con-
ference last March here in Harrisburg or in Middletown, I find that those
are certainly incomplete. And they're also based on some studies of
mice, but they are not based on direct biological data of human popula-
tions. I find it very disturbing to be making decisions based on that
kind of data. I realize that it may be inevitable and there may be no
other way to do it, but I have to ask something, as very much an amateur.
What ever happened to things like the Mancuso study, which were studying
workers?

[Discussion]

Well, I still come back to my original question about the Mancuso study,
which -- their discussion the other night really seemed to hinge upon the
fact that there was that BEIR report, which is the one they mentioned
most or seemed to be talking about most, which was based on a computer
model. It was based on, as you say, geneticist's projections and so on,
but it was not based on biological data in general. With studies 1like
Mancuso, and certainly your knowledge of -- pointing out that there are
others, I don't understand why that is true and why we're making
assumptions based on the computer models and projections instead of
basing it on studies of workers.

[Discussion]

The question, of course, in my mind is, why wouldn't there be -- I
understand you're saying human populations. Obviously, Hiroshima and
Nagasaki is a human population. But the rate of worker exposure would
seem to be in this case so much more relevant or so much greater, that I
would think that that would be the overriding kind of data on which you
would base your conclusions, rather than simply on the broad, general
picture which takes in a complete range of people or animals or whatever,
you know, the hundreds of different settings seem to be.

[Discussion]

One of the things that I find in the draft supplement, there was a flat
statement made, and it was made again tonight, that obviously the island
is a poor place for storage of waste. I wonder why they didn't think of
that when they licensed them, but it is a poor place for the storage of
wastes, and that therefore that's the beginning and the end of that
discussion. But it seems to me that what we are weighing here is not
simply how much exposure ~-- I mean, we don't seem to be weighing
anything. We're just deciding whether to have this much exposure to
workers or this much more exposures to workers in cleaning out this core.
I'm not say that I know for sure, that I have a sound opinion on whether
or not that core should be taken out, but it seems to me the discussion
has not been fleshed out on whether we are making a choice that is really
-- we have been told that that alternative is ruled out. I would wonder
why we have not had more discussion about whether there is that much more
danger. The reason I am concerned about is because Dr. Carl Morgan, when
he was here last March, had indicated that he felt the cleanup should
stop immediately, and that the only safe exposure to workers was for the
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plant to be stopped at that point. That's a year ago. I have not heard
other people comment on that, and I realize that there are obviously
scientific differences of opinion. However, it would seem that maybe
that discussion should be fleshed out a little so that if we're making a
choice, that we would know exactly what that choice is. One of the
things in this. statement that you have drawn into the supplement does
indicate about thinking that half the core could be removed and the rest
could be left there without danger of recriticality. The recriticality
issue is one that we haven't heard enough discussion about, and I think
it would be helpful.

[Discussion]

Your statement about borated water being a crucial thing in keeping this
from going critical again, there is a statement in this draft supplement
which indicates that they were supposed to use deborated water. If you
did figure out how to use water which did not contain boron, there was no
discussion previously and I am wondering if I'm reading this correctly,
and if there should be some discussion of whether putting deborated water
into that highly radioactive basement poses a risk of criticality; also,
what that would do, if indeed that is a serious proposal.

[Discussion] ,

The last thing that I wanted to say is that I do not understand —-— I
understand you're giving a wide range, but I'm no sure you answered the
question that was asked previously here, whether that wide range includes
all of the many scenarios which seem to be indicated but not spelled out
in this draft supplement. There seem to be many, many different
scenarios which -- each one is a building block. If this happens, then
we do this; if this happens, we do this. Do you cut it up? Does it have
a tolerance? All these questions seem to be remaining here. Does the
wide range take into account the ultimate number of scenarios which might
be suggested by the basic scenario which is put forth in here?
[Discussion]

One last thing: this recent flap over the Bechtel bill in the state
legislatrure indicates that some of these companies and subcontractors
would like very much to get out from under the 1liability which they
should rightfully assume. Technicalities or not, it seems to me that
that's a strong question, is it absolutely positive that the NRC's
control of the ALARA and the wultimate exposure extends to all these
subcontractors as well as GPU itself?

[Discussion]

LEE [Tr-64]: My name is Jane Lee, Etters, Pennsylvania. I can't believe
that after five years, we're still going to meetings. I've got meetings
scheduled for every day this week in connection with nuclear power, every
day this week. Of course, I don't get paid like you do. I view this
entire proceeding as a mere formality to fulfill the letter of the law,
just as you constructed the EIS (phonetic), and just as I knew when you
used that as a guideline for what you're doing right now. Not too much
has been said about the off-site exposures, those people who haven't
volunteered to go into that plant and work. In view of the fact that you
don't know the methods and procedures that you're going to use to clean
up that plant, you therefore have no idea how much you're going to lose
to off-site, the innocent victims who live near Three Mile Island. I
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might state right here, too, that you're the same kind of experts who
told us before the accident happened how safe and clean and cheap it all
was. It's like ashes, not only in your mouth, but ours, too. So, you
see, your credibility isn't any better today than it was yesterday or ten
years ago. As for all those studies you talked about, Dr. Branagan, I
know about some of those studies, too. I know how they skewered the
reports on atomic veterans. I know how Dr. Tokahata (phonetic)skewered
the infant mortality rates that he submitted to the federal government
and very conveniently dropped 88 infants' deaths; and when an investiga-
tion was never done on the huge increase in the crib deaths -- clustered,
by the way, clustered in Lancaster County along with the hypothyroidism
cases; clustered, by the way, in the exact same geographical location
where the chickens are now dying by the millions because of a mutant
growth. Incidentally, avian flu is a very common disease among chickens.
The difference today is, it's now a mutant. And anybody, including many
of our laypeople in this room, know that radiation will mutate. It will
cause a mutant. Prove it? Of course we can't prove it, any more than
we're going to be able to prove that we're going to be victims of cancer
because of what you have done, or are doing. I'm going to ask you a
question, hypothetically. Supposing I was in an accident and I needed a
victim to correct the accident, and I took the names of all five of you
up there and put them in a hat, and I drew one of your names; and then I
came back to you and I said very bluntly, "I'm sorry, but I have had an
accident, and it's going to cost you your life." Now, ladies and gentle-
men, what you're doing up there on that stage is determining who is going
to die and who isn't going to die. This is a document of premediated
murder, that's what it is. In the most blunt terms, that's what it is.
I cannot believe that we live in a society today that we parade before
the world and we tell the whole world how free we are, and that we are
concerned about human life; and then we promote this kind of monstrosity.
The dimensions, the moral dimensions of your proposal are mind-boggling.
You're willing to sacrifice unborn children, unborn children who have
absolutely nothing to say, who will be brought into this world retarded,
who will not be a proud individual, who will not be able to earn an
income. How can you do this? Do you feel comfortable with yourself? Do
you? There's got to be something wrong with a person's conscience some-
where. Never mind me; as far as I'm concerned, I've lived my 1life.
That's not important. I'm not pleading here for myself. I'm talking
about a lot of innocent men, women and children, unborn, and you're
willing to sacrifice them to just to boil water. That's all it is, just
to boil water. And you come in here with your statistics; well, I've
been down that road a thousand times, and you know what you can do with
your statistics, because I know very well what the experts have done with
the statistics. Do you depend on GPU to report exposure levels to the
employees? Do you depend on GPU for those figures for worker exposure?
[Discussion]

You are there when workers are being exposed?

[Discussion]

You are right on site?

[Discussion]

You know about some of the employees who sat in contaminated areas
unaware that the area was contaminated? You are aware of that? That's
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even before your time, but I haven't forgotten. My files are full of
incidents at Three Mile Island where workers were exposed -- not five
rems; way beyond. Don't tell us about worker exposures. Don't tell us
about your good, clean, typewritten pages and how neatly it's going to
fit in to your proposal because we know better, we know better. And the
idea that the Nuclear Regulatory Commission would still, after five
years, rely on a company who has lied, who has been guilty of falsifica-
tion of leak rates =-- not just at Unit 2, but Unit 1 -- lied repeatedly
about everything; and you think they're going to tell you the true dose
of the exposure to workers? You really believe that? You're only
fooling yourself; you're not fooling us, but for a second. Do you know
if there are strict, accountable records of each employee at each nuclear
power plant in this company and all of the dose rates that they have
received in their entire life, the X-rays, the CAT scans, the bomb tests?
Are they a veteran? Were they in bomb tests? Every dose is an overdose.
Don't use the word "safe," Mr. Barrett. There's no such thing as a safe
dose of radiation.

[Discussion]

There is no such thing as a safe dose of radiation. Every dose is an
overdose. Not only is it an overdose, it's cumulative.

[Discussion]

I think you should strike the word "safe'" from your conversation whenever
you're discussing this type of a subject.

[Discussion]

I asked a question. Do you keep records on the entire dose that a worker
has gotten in his lifetime?

[Discussion]

Do you agree that those doses are cumulative?

[Discussion]

So that, all dental X-rays, all medical X-rays, CAT scans, anything at
all that a worker is exposed to on the domestic scene is cumulative?
[Discussion]

So that, we only compound the problem, do we not, by allowing workers
five rems a year?

[Discussion]

Do you feel comfortable allowing workers in there with that risk?
[Discussion]

You think that's perfectly all right, to damage the genes of an
individual who's going to pass that on to their offspring?

[Discussion]

I hear you, but I can't believe what you're saying. Another thing that I
found rather surprising, although at this point nothing really should
surprise me, and that is the methods by which you intend to clean up the
plant have not even been determined.

[Discussion]

We still don't know the procedural methods, exactly?

[Discussion]

We live in an era of robots. Have you considered robots in the cleanup?
[Discussion]

Question 27: I would like to make a recommendation. '"Do NRC regulations
spell out how much radiation a worker can receive?" The response: '"Yes.
A radiation worker may receive no more than 3 rem of radiation dose in
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any three-month period. No worker may average more than 5 rem per year
for each year past age 18." I respectfully request that the part of the
sentence "for each year past age 18" be stricken. And I do that knowing
how GPU operates, that you could juggle the figures, send them to work in

a power plant at age ‘18 —-- more like 35, 40, and so you could increase
the amount of exposure to a worker and be within the letter of the law.
[Discussion]

Well, if you believe that, then you're a bigger fool that I thought you
were. There isn't anybody in this room who believes that, including you,
not really, you say what you have to say because you have to say it, but
there isn't anyone that believes that. I've concluded my statements for

this sham. That's what it is, a big sham.

MITCHENER [Tr-72]: My name is Mary Mitchener, M-I-T-C-H-E-N-E-R. I live
here in Middletown, after the accident. I was very happy I wasn't here.

" What type of genetic changes do you think might occur, what basically, a

couple of examples?

[Discussion]

Such as without a hand or something of that nature?

[Discussion]

Secondly, you have on there the table that shows different occupations
and their dangers; and a fireman may be a very dangerous occupation.
Down at the bottom, it says, nuclear workers, people working at TMI. A
fireman doesn't have to worry about whether or not his kid and his
child's child on down the line is going to have a genetic problem.
Chemists might have a problem, I don't known, but firemen and a lot of
other workers don't have the unknown, and that is the problem here, that
it is unknown. You cannot see radiation, you cannot feel it, and that is
the problem. If you can't trust people, like a lot of us here do not
believe you can trust Met-Ed -- figures do get changed, because to
somebody who doesn't read behind the lines, if you just looked at the
surface and say, "Gee, this is a good job to have because it's safe."
But you look behind the lines to your children and their children, it's
not as it appears.

[Discussion]

But don't you think there are other jobs that would be listed as much
higher in occupational hazard as what you list nuclear workers here? And
there really isn't any genetic effect. There is nothing that's as hidden
as it is with radiation.

[Discussion]

You also say that things are compounded, okay? Right here in Middletown,
we got TCE in our water, okay? There's talk of EDB in food. 1It's all
compounded. We have fallout from the tests in the sixties. We have
fallout from the tests still going on, tests that now aren't as stated as
they used to be; underground tests which once in a while leak like they
did in '75, I think it was. It gets compounded. People back in the
1800's said, "Gee, look at this great big river. It isn't going to hurt
to pour the wastes of this factory into it." And they did it and they
did it and they did it until the Potomac was dead. Ten years ago, 15
years ago, the Potomac was considered dead. I went there with other
people and we tested it. It was dead, okay? But 100 years ago, they
said, "Gee, it's okay to keep polluting it." And the same thing is
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happening to our atmosphere. The same thing is happening to our water.
And I'm saying, it's compounded. My kids have a better chance of having
cancer than my generation and the generation before them, not just
because of TMI, but because of the water problem, because of the problem
with food. And for you to sit there and say, "Gee, it's acceptable," it
isn't acceptable to me. And it's not acceptable to a hell of a lot of
people who never came here. There's a lot of people who won't stand up
here and talk, because they don't know that it's so doggone easy. They
don't understand you can read these things without being a scientist.
And it makes me very angry and it makes me upset that you drag things on,
A, to stop people from coming because if you have meetings all the time,
a lot of people aren't going to be like Jane Lee, and willing to come and
willing to donate their time. A lot of people like me who have four kids
don't have that much time. So, if it's dragged on, it's not really fair
to us. You people have the time, because it's your occupation. I don't
want it for my second occupation, but I live near that plant. And
people tell me, "Why don't you move?" To where? Where are we going to
move that there isn't fallout or radiation, that there isn't radiation
from a plant accident or -- it's not fair to us. And to say may, maybe
we won't decommission it, well, I hope that it never comes to maybe that
it won't be decommissioned, because I hope the people in this town won't
stand for it ever opening again, especially Unit 2, because it was called
the worst nuclear reactor accident, right, commercial reactor accident in
the country, correct?

[Discussion]

Then how come the Enrico Fermi plant, which also had a very bad accident,
was shut down and decommissioned, and they're still saying this one might
run? Enrico Fermi in Detroit.

[Discussion]

Wasn't it also shut down because if there had been another accident,
there would have been more people upset and the nuclear industry would
never have gotten as far as it has? And it's gotten on our backs. We
pay the taxes that support the dump that's going to be in Utah or
wherever it ends up. We're the ones who support it. Our children will
support it. But really, we weren't told 20, 30 years ago what was going
to be ahead of us down the line. You're talking about, "Decommissioning,
we'll face that problem when we come to it;" it should have been faced
before the license was given out. It's not fair to postpone it. 1It's
just like the other things that were postponed and put on our children.
It's not right.

DONALD HOSSLER [Tr-77]: My name's Donald Hossler, from Middletown. I got
here kind of late. I had a Little League basketball game, so I didn't
get dressed up. If I ask a question that may have been asked, please
straighten me out. When I received the draft in the mail, I started
reading through it. And then I read in the paper where the Commonwealth
is going to make a recommendation that other alternatives be looked at,
and I sort of lost interest. But anyhow, I've got some of my notes here,
and T just have a couple questions for you, really. I note in the draft
that you talk about 10 millirems per hour as what you consider a normal
dose rate for a normal operation. I think they're talking about the 305
foot level -- or is that for the entire reactor building?
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[Discussion]

And do you really believe that eventually TMI-2, the containment building
would eventually be gotten down to 10 millirem?

[Discussion]

Again, I understand that that's your concern, defueling and decontamina-
tion, but you have to remember that as a resident living in the area,
that 10 millirem per hour looks pretty good. After you've completed the
defueling and decontamination, you talk about the marginal value of the
cleanup. I guess you're talking about robotics technology to try to get
it down to 10 millirem eventually?

[Discussion]

On page 2.5, you talk about the 282 foot level, which you call the
basement. It looks like that is a very highly contaminated area, and it
looks like that's going to be a very difficult area to really get at;
just making some comments as I look through it. Also on page 2.7, you
talk about the airborne radioactive material that becomes redeposited on
clean surfaces. Are there certain areas that were being cleaned, and now
you've stopped cleaning them because of this?

[Discussion]

What specific areas, what foot levels of the building are they going to
decontaminate?

[Discussion]

On page 2.9, it looks like there's about seven foot of core area there
that's unknown, something like that. What do you think is in there? Do
you have any idea?

[Discussion]

On page 2.10, you talk about the uncovering of the lead screws, that the
handling of these could be very significant in terms of radiation dose or
exposure to the workers. Can you give me some idea of -- when you handle
these, do you handle them one at a time or three at a time, and what's
the possible total dose at one job?

[Discussion]

On the top of page 2.11, it looks like you talk about mechanically remov-
ing fuel particles from the reactor piping system. It looks to me 1like
you're probably going to leave the particles in there for future tearing
apart of the reactor piping. Is that right, you can't get to it?
[Discussion]

On the top of page 2.l4, what's really troubling to me, one of the
things, is we read the glowing General Public Utilities reports that talk
about how well the cleanup is going; yet I note in that first paragraph
that the auxiliary and fuel-handling building still has major decon-
tamination efforts which are still required. You may not be aware of it,
but I know when the utility talks of things, they usually refer to the
reactor building. It looks like it is going to require a major effort to
get the halfway feed building decontaminated. And then I go over to
page 2.15, and I notice that in tasks and sequencing that the last two
items of the five with large periods -- you say, 'reactor building and
equipment cleanup, to proceed as resources allow," and then the next one,
"cleanup of the auxiliary and fuel-handling building, presently underway,
concurrent with that reactor building work." What percentage of the
radioactivity would you say is in the auxiliary fuel-handling building
compared to what's actually in the containment building?
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[Discussion]

If its' a small percent, why -- it must be major decontamination because
of the cubicles --

[Discussion]

They are hard to get to.

[Discussion]

Would robotic technology be a good idea for those cubicles?
[Discussion]
The fuel canisters and particulate filters you talk about on 2.20, are

those readily available now, and how many do you estimate -- I didn't
bring my final PEIS with me -- but how many do you estimate will be
necessary?

[Discussion]

Would they be the same thing they might use for Shippingport?

[Discussion]

And particulate filters, would you transport those in the same fuel
canisters, or do you have some way to transport those?

[Discussion]

Now, I'm wondering on page 2.23, the third paragraph, how likely it
really is that the immersion decontamination would be suggested by the
licensee. I know you do say that it was not evaluated due to limited
knowledge of its effectiveness. I wonder if you just didn't through that
in there just for the sake of throwing it in. Do you think it's likely,
that they would want to fill it up with water and do some more processing
on that magnitude?

[Discussion]

On page 2.31, I notice something that was already mentioned. It looks
like the NRC may well be willing to let half the fuel be removed and the
other half to remain before you put it into what's considered a monitored
interim storage. Would it be fair to say that?

[Discussion]

The third paragraph on page 2.31, you talk about the fact that only about
half the fuel would have to be removed before the chance of criticality
would be inconceivable. 1Is that what that says?

[Discussion]

Now, the next question would be, why didn't the licensee propose the
thing the Commonwealth is going to propose, this other alternative? Why
didn't the licensee -- they seem to be proposing everything through the
years. Why did the Commonwealth of Pennsylvania have to --

[Discussion]

Why wouldn't GPU advance that?

[Discussion]

This proposal that the Commonwealth is going to present, then, do Yyou
think this would decrease the need for immediate funding, or do you think
the funding level would remain about the same?

[Discussion]

The commonwealth's alternative would not be accepted several years from
now, so that actually the estimates for funding which we're looking at
now would probably be low.

[Discussion]

Finally, I know you're all concerned about the cleanup, but I would just
like to give you this scenario. I know the push is on to restart TMI-l.
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I know we are not here to speak about that. But I think that one
consideration that those of us living around here through this, you know,
back in 1979 and 1980 -- I remember I went to the Forum. And you asked
me, Dr. Snyder, you said, "Well, Don, do you want it cleaned up or don't
you?" I said, "Sure, I want it cleaned up." And now we're getting some
different stories here about things getting lengthened out, certainly
through no fault of ours. And one of the reasons why -- when I started
reading through the draft after I heard about the Commonwealth's thing, I
thought that the possibility of getting it completely cleaned up was
being secretely considered or however you want to say it. The thing I
want to just remind everyone about is that if TMI-1 would ever restart, I
personally can see a scenario coming about where GPU would say, "Gotta
buy new stream generators. We can't complete the cleanup until we've
bought new steam generators and had them installed," particularly if the
tube problem does not work out like some people think it will. And I'd
just like to relay to you that I believe we would be a hostage again if
No. 1 were allowed to start, because any kind of mechanical problems
there, be they steam tubes, steam generators or whatever, I could see GPU
saying -- and I think you know that yourself -- saying to the NRC, "Well,
we've got mechanical problems here with TMI-1, and we have to keep it in
the rate base, because that's going to allow any cleanup.”" And so, all
of a sudden, we're hostage again. And I believe it's very important that
== I know some of the ladies have used this idea before of the spilled
milk. You know, when a child has spilled a glass of milk, you have to
get it clean up. If you don't, the milk might ruin the floor, the tile,
or somebody might slip in it. Also, you really haven't taught the child
how to handle things responsibly. I think people sometimes think of this
issue as a national nuclear issue. It really isn't, for me or for a lot
of people in this auditorium. I think it's here in TMI. I think the
thing we really want to do is for the industry to prove that this can
really be done. And we have to leave TMI-1l out of it. And I read the
Harrisburg paper, I guess in early February, an editorial the Patriot
wrote on February 7. Tom Jerusky was saying about the Commonwealth's
idea that if they were to do this proposal, that right about the time
TMI-1 would be finishing its operation, that it would be time to take
care of both the plants. I'm really surprised that the Commonwealth
would come up with a comment like that. The point I'm trying to make
here is that I think we need to just forget about TMI-1l. You're probably
sitting here wondering, why am I telling you this. I think the reason
why is because you talk with the NRC staff, you might talk with the
Commissioners and maybe informally give them ideas on how the people
feel. I personally feel that probably about 85 to 90 percent of the
anxiety about this whole cleanup and everything would be gone if GPU and
its board of directors would just decide to seek some other way to get
TMI-1 taken care of, working with the Public Utility Commission or some-
thing other than restarting it. I really believe that. And I believe
that we would be concerned about the cleanup; but I think you need to
relay that for me to the people at the NRC. I really believe that TMI-1
is a tremendous stumbling block and has always been. And now that this

cleanup is being lengthened, it appears -- and some cynics, I suppose,
are wondering whether the fuel will ever get out; they wonder whether it
will ever be completely decontaminated -- it just 1is unconscionable, in
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my mind, to restart No. 1 until the industry has really proven that TMI-2
can be taken care of. So, I appreciate the answers to some of my ques-
tions. And like I said, in going through, I was going to put something
in writing. But when I read the Commonwealth's possible proposal, it
sort of stunned me in a way. I was very surprised. But I wish you would
carry that message back to the NRC.

[Discussion]

ELIZABETH CHABEY [Tr-94]: My name is Elizabeth Chabey. I have been

approached many times by people who live nearby, and they would like to
know what would happen if the ultimate test of the crane fails.
[Discussion]

We'd also like to know if the public will be notified when this ultimate
step is taken.

[Discussion]

Do you think that this possibly could be scheduled for a weekend, since
our emergency evacuation crew said that the only time that they could
really function is on a weekend?

[Discussion]

JANET LEE [Tr-96]: Will we be notified in advance [about the polar crane

PAUL

test]?
[Discussion]

SHOOP [Tr-97]: I'm Paul Shoop, S-H-0-0-P, representative of the Inter-
national Brotherhood of Electrical Workers. I know the International
Brotherhood of Electrical Workers is concerned. We have members not only

in our utility branch -- which the local union is here in Middletown -—-
we also have members in our building trades, which is located in
Harrisburg. The members are concerned. They have reviewed the

supplemental PEIS. As you stated earlier, you don't hear a lot from the
workers. They are very well educated. They are very well trained. They
know what they're doing. They're not very vocal when things like this
meeting come about. However, they do raise concerns. I am here because
they are concerned, and they requested that I be here. The IBEW has
about 11,000 members permanently assigned to all the nation's operating
power reactors. We have tens of thousands of members in the building
trades, from vendor specialty crews, and members of the utility and other
sites that rotate through the plants for major maintenance or refueling.
The IBEW is very concerned about the exposure they get. The greatest
hazard to the IBEW member is not radiation. It is not a lot of the
things that they have in there. The biggest threat to the IBEW member is
electrocution. Every year, between 40 and 50 IBEW members are electro-
cuted on the job because of one reason - we work equipment hot. The
public demands uninterrupted electric service. We pay the penality,
because of what society wants. We know what risks are. This is the risk
that we pay, we forfeit with out lives. So, we do understand risks.
Society wants us to work equipment hot so they have electricity; they
have electricity. Society demands that as radiation workers that we work
in radiation fields; we know that we have to receive radiation. Compared
with electrocution, all other threats pale. Another way of looking at
the total man-rem -- and pardon me, I still use '"man-rem" instead of
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"person-rem;" I've never been converted -- if you look at the man-rem for
1982, the last published figures from the NRC, it was slightly over
50,000 man-rem for all power reactors. The projected max for the nine
year period is about 46,000. So, we are talking about the same risk to
radiation workers in power reactors for the nine year period as we have
during 1982. Another way to break that over -- you know, it's not going
to be even increments over the nine years -- but if you look at the
highest record man-rem for any station for 1982, it was almost 4,000 in
Quad Cities. This, on an average over the nine years, it will be about
5,000, so they're somewhat equal. It should not be any greater risk at
one station than at the other station. You're going to have a large
number of people involved. Again, just in the supplemental PEIS, these
are estimates based on the best you had available to you at the time. We
will not be surprised, we would not be shocked if you have to revise the
figures upward. We know these things happen. You get in there and get
better data; it could go up or it could get lower. If robotics come in,
if —— and we're not counting on robotics coming in within the next nine
years -- if it would happen, exposures to people would be a lot less.
Robots can taken an awful lot of exposure. It's not unlimited, because
they're electronic, and certain things happen to electronic devices
because of radiation. Worker are concerned. You don't often hear us
comment on it, but the IBEW members in the building trades, the IBEW
members in the utility branches in the area who are going to be doing the
work there are very much concerned, and they have reviewed it. We can
work with the figures that they have. And incidentally, we're not
sponges. All exposures at all power reactors are ALARA. This is one
thing -- you do hear from us when we're convinced that they are not ALARA
exposures. So, the 52,000 man-rem we had for 1982 were all ALARA. I am
convinced that all the exposure for TMI-2 cleanup will all be ALARA.

OSBORN [Tr-100]: My name is Mary Osborn. I have a comment to make
regarding Mr. Shoop. I had a friend who was an electrical worker at TMI.
He quit before the accident, the year before. The reason why a lot of
union people do not come to these meetings is fear of being blackballed
by the unions. When people work 10, 12 hours a day, seven days a week at
a nuclear power plant, you become fatigued and then you become
electrocuted. Another thing -- before the accident, the men who worked
there didn't wear their badges. They had them in their boxes. So, a few
things have happened and a few people have finally wised up. But it's
good that the man was here to speak. But the men are not here because
they don't want to learn —- they're afraid to show their faces because of
all the harassment they get from the unions. I have a lot more to say,
but I'1ll say it elsewhere.
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Comments Received at the April 12, 1984 TMI Advisory Panel Meeting

BRUCE MOLHOLT [Tr-112]: My name is Bruce Molholt. I'm a Ph.D. I teach
genetics at Bryn Mawr College. I have done cancer research in the past,
and I am presently doing research on the molecular mechanisms of muta-
genesis, in DNA. I appreciate the opportunity to represent at least one
segment of public opinion in the Panel discussion tonight; however, I
don't think this is a very efficient forum for expression of public
opinion, in that it seems to be more of a dialogue between the Panel and
the NRC. Therefore, I will try to limit my comments. I certainly will
not reiterate the written comments that I have already submitted to the
NRC. I will just try to comment in terms of perspective, at least my
perspective on what I've heard tonight. And one of the reasons I want to
limit it, too, is that I, among my teaching obligations, have one early
in the morning, and that means that, like many of you, I'll have a tight
schedule. I heard and read the expeditious cleanup philosophy supported

in terms of the NRC's mandate, again and again -- and I believe I'm
quoting from a number of sources, because it's reiterated -- as "to
ensure the long-term health and safety of the public." Now, that

particular rationale to support expeditious cleanup has a deja vu for me,
because I heard the same things being said four years ago, when various
alternatives to decontamination of the containment building atmosphere
were being considered, and, again, the rationale was for the health
safety of the public, what would be the most rational approach. I
believe that the approach that was taken at the time, supported by the
NRC staff, and not contested by comments to the environmental impact
thereof, was in released beneficial consideration of public health and
safety, and the rationale was a strange one, and I believe has bearing on
what we are trying to consider tonight, and what you've been considering
for quite some time. The rationale was that perhaps these materials
inside the containment building atmosphere, which were mainly, at that
time, Krypton-85 gas about 43,000 curies of Krypton-85, that those
materials might accidentally leak out and cause some type of harm;
therefore, expeditiously, they were intentionally released into that same
atmosphere over a two-week period, without much regard for meterologic
conditions, although the Environmental Impact Statement said that those
conditions would certainly be monitored. I see us in the same position
now, but with a much more serious potential public hazard; and that is,
we are expeditiously recommending decontamination of, not any 1longer
43,000 curies, but a half-million curies. Now, I'm going to direct
almost all of my comments to the core cleanup, per se, and hope that at
the end of my comments I might have time for a few questions that,
partially may be answered by the NRC staff and partially by members of
the Panel. The half-million curies that are in the core include all of
the fission products of uranium, include many byproducts from neutron
bombardment and other radiation of cladding and other reactor components,
include 150,000 curies of plutonium, and I believe there has been a
somewhat cavalier assumption that defueling of that contaminated core is
going to proceed in some manner or fashion similar to what defueling
connotes; that is, an efficient underwater removal of 177 fuel packets in
easy-to-remove, bundled form. The condition of the core, of course, is
quite a bit different, much of it unknown. No probes, as far as I know,
have been taken lower than four feet above the bottom -- that is, the
exact condition of the four feet of rubble on the very bottom of the
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reactor vessel 1is still an unknown entitity. As far as I know, all
evidence indicates that there is not one fuel rod that has sustained the
thermal shock at the time of the accident, and there is every reason to
believe that 90 to 95 percent of the fuel is crumbled, fused and in one
coherent mass, that would be rather difficult to remove from the reactor
vessel. Now, I would like to address some of that difficulty in removal
a little bit later. But my point is this. If the rationale for
expeditious removal of that core is to protect the public, is to protect
the public health and safety, then by no means should we start to do that
operation prior to understanding whether the head and plenum are warped
that once we open them we will never be able to reseal them. Indeed, we
find scenarios more difficult than the worst case scenario that I see in
the supplemental PEIS. Secondly, if we find that the fused fuel in the
bottom of the core is in such a state that it requires excision by either
robotic or manually operated separated devices, that will entail much
more than the -- as I understood it tonight -- 500 person-rems in 1984
for beginning that operation. If we find that dissection by sawing or
acetylene torches, or whatever devices will be used to separate that core
underwater, in order to remove pieces of it, is considerably more
complicated than I see addressed in either the original or supplemental
Environmental Impact Statements, then I would suggest that it is not in
the best interest of the public health and safety to start removing those
pieces, but that, indeed, the public is in danger for exposure to that
whole whooperie of radionuclides that exists within that core material.
In addition, as has been brought up before, there is no safe repository
for that material at present. So I -- if that's the only reason to be
expeditious, I think it is not in the best interest of public health and
safety. Now, in order to help me to assess whether that is the reason
for expeditious approach to the core cleanup, I have a few questions that
I'd like to ask, if the Chair will tolerate these questions. I'm
addressing them to anyone who is knowledgeable about the nature of the
core at present.

[Discussion]

The first question is, is the danger -- is the core, at present, in
danger of assuming recriticality.

[Discussion]

So, as I understand it, then, the possible recriticality of that core is
not a reason, then, for expeditious cleanup. Is this correct?
[Discussion]

I also understand that one curie of Krypton-85 is being released from the
TMI-2 facility per day, on an average basis. Is that correct?
[Discussion]

Is that per entry, or is it just ——-

[Discussion]

per day?

[Discussion]

Okay. My rough calculation shows that if one curie of Krypton-85 is
being made -- and I believe that can only be made through the fission
process —- that that is equivalent to abut .2 percent criticality. So my

[Discussion]
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My physics tells -- and you're the physicist, Dr. Cochran, but my physics
tells me that if this were residual, that you would not have a constant
amount on a daily basis over such a protracted period of time. Plus the

fact that Krypton-85 would be eight time -- I believe eight years -— or
is it 8.3 == I'm sorry; I don't remember that.
[Discussion]

And T would assume that both from the standpoint of decay and from the
standpoint of pollution operations, bleed-and-feed type operations, as
was used in venting, that the amount per day ought to decrease quite
markedly, but it seems to be steady. The real question is has the --— has
the core, in its present state, any portion which is not being protected
from neutron bombardment and, therefore is in a critical or sub-critical
state --

[Discussion]

Now, I'd like to return, then, to the issue of public health and safety
with respect to decontamination of that core, and ask a few more ques-
tions about how the various portions of the core are to be removed. I
understand that the process will first require removal of particulates
from the primary coolant, feed a filtration apparatus, part of a filtra-
tion apparatus, and then the soluble radionuclides will be removed by the
submerged demineralizer system. My comment, then, addressed to the --
what happens to that particular filter, double-filter system, wupon
dissection of the core, upon dissection of, 1like 100 tons of fused
material? If appears to me —— and I must admit that I'm looking at this
in a lay capacity -- it appears to me that for every dissection operation
of that fused core, that you're going to release many more particulates
and many more soluable radionuclides into the primary coolant, and that
this operation may take longer than visualized in either the PEIS or its
supplement, and that this will result in much higher worker exposure
levels than found in the supplemental PEIS.

[Discussion]

Each time that there is a dissection operation you're going to have this
cloud of particulates re-entering the primary coolant.

[Discussion]

Are you taking up the primary coolant? No. He's taking up the par-
ticulates that are released that have crumble sides. You think that the
vacuum operation will be able to remove all those particulates?
[Discussion]

I feel that we're working in a arena of uncertainty, because this type of
cleanup operation has never been.

[Discussion]

Well, I think I can save the Panel some time by just merely making a
conclusory statement; and that is that I keep hearing answers of
certainty, when it's at least admitted throughout the document I have in
front of me, the Supplement PEIS, that there are huge uncertainties, and
I don't see those uncertainties taken into account in getting a range of
dose estimates. The condition of the core is now know in much more
detail, although, certainly, not by any means well enough, compared to
what we know at the time of the final PEIS, which was previously issued.
That caused the approximately six-fold increase in worker exposure in the
supplemental PEIS. My caveat is that I don't think we still know enough
to dilemma what worker exposures will be. And I endorse the Panel's
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discussion heretofore of what those final person-rem exposures will be,
whatever the range will be -- and I'm suggesting,

at the moment, it's
conservative.

I endorse the Panel's discussion and the recommendations
that those person rems be translated with a wider range of uncertainty
into human genotoxy editions, either carcinogenic or mutagenic. I have a
lot of other fine point questions, but I will not belabor those. I guess

I still have time to put down some of those into another final statement
by April 20. Thank you.
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