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ABSTRACT 

1. 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 

2. 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. 

3. 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. 
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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 PElS) 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 PElS 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 PElS was prepared. As a supplement to the 
PElS, this document should be considered part of the earlier PElS. For 
completeness, reference to the PElS 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 PElS was prepared, it was believed that 2000 to 8000 person-rem 
of occupational radiation dose would be if,ffrred during the decontamination 
and defueling of TMI-2. Through May 1984, a about 2000 person-rem have been 
incurred in cleanup. When the PElS 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 lift 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. 

iii 



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 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 0 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 accordance 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 PElS 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 10%, 
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. 
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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. 

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 PElS, it is still the conclusion of the staff, as it was when 
the PETS 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. 
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FOREWORD 

This supplement to the Programmatic Environmental Impact Statement on the 
decontamination and disposal of waste from Three Mile Island Unit 2 (the PElS) 
was 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 PElS 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 
PElS. 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 
PElS. If an activity and its impacts fall outside of the scope of those in 
the PElS, the staff shall complete necessary reviews in accordance with NEPA. 

One of the conclusions of the PElS 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 
PElS was prepared, it was estimated that the cleanup would require 2000 to 
8000 person-rem of occupational radiation dose. Since the issuance of the 
PElS (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 PElS. 
(To date, nearly 2000 person-rem have been required.) Therefore, this supple­
ment to the PElS 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 (Hetropolitan 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 PElS 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~f~rmation on which the supplement is based was 
made available to the public, a 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 Doc.ument 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 PElS," was intended to provide an overall evaluation of the environmental impacts that would result from cleanup activities at Three Mile Island Unit 2 (TMI-2), beginning when the plant conditions were stabilized after the accident and continuing through the completion of cleanup. The purpose of this supplement is to reevaluate the impact of the radiation dose to workers, based on current information. The objective of "cleanup," as the term is used in that document and this one, is decontami­nating 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 PElS this document supplements. 

Since the issuance of the PElS, numerous activities (cleanup of accident­generated 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 effec­tiveness of various decontamination activities. One conclusion of the PElS was that the most significant environmental impact associated with the cleanup would result from the radiation dose received by the entire work force from cleanup activities. That collective dose was estimated in the 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 PElS. These doses are expected to make only a very small contribution to the total dose from cleanup. 

This document, like the impact statement it supplements, is programmatic in nature. That is, the action being considered is the assessment of the cleanup, which is subject to NRC approval. In order to accurately predict the 
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impact of the occupational radiation dose from cleanup, the most probable 

sequences and methods for cleanup are evaluated. The most likely course of 

action, presented here as "the current cleanup plan," differs in sequence from 

the most likely course of action at the time the PElS was prepared. At that 

time, the licensee was planning to begin cleanup in the reactor building with 

an extensive decontamination of the building and equipment. Although progress 

has been made on building and equipment decontamination, a great deal of addi­

tional work still remains. Rather than complete building and equipment decon­

tamination before reactor disassembly and defueling as originally planned, the 

licensee has indicated his intention to remove the damaged reactor fuel as 

soon as possible. Therefore, defueling prior to complete building cleanup is 

the predominant feature of the current cleanup plan, which is presented and 

evaluated in Section 2.2 of this document. 

In accordance with the National Environmental Policy Act, alternative 

courses of action are considered in this document. These alternatives were 

selected to be consistent with the conclusion of the PElS that the TMI site is 

not suitable as a permanent repository for the accident-generated radioactive 

waste. As discussed in Section 2 .1.1 of the PElS, a "no action" alternative, 

the option of not performing cleanup, would have the effect of converting the 

reactor to a permanent repository. Therefore, under all alternatives con­

sidered, wastes would be removed from the site. The alternatives were also 

selected to employ presently available technology, or, in one case, emerging 

robotic technology, to effect cleanup operations. Within these two limita­

tions, a wide range of cleanup alternatives is not available. As a result, 

the alternatives considered here differ from each other and from the current 

cleanup plan primarily in individual task sequence and methodology. 

The alternatives of permanent entombment or long-term storage following 

defueling, although rejected in the PElS, will be reevaluated by the NRC prior 

to a major expenditure of dose for reactor building cleanup (see also Sec­

tion 6.2.3). 

1.2 HISTORY OF OCCUPATIONAL RADIATION DOSES RESULTING FROM CLEANUP ACTIVITIES 

Cleanup of the TMI-2 reactor building could not begin until after the 

inventory of the noble gas, krypton-85, had been vented. Therefore, major 

work in the reactor building did not begin until the latter part of 1980. 

When the PElS was being prepared, the reactor building had been entered only 

five times since the accident (at a total dose of about 13 person-rem), and 

little specific information was available on the conditions in the building. 

Dose estimates included in the PElS were therefore based on limited data from 

the reactor building, some experience in the auxiliary and fuel-handling 

building, experience with previous reactor accidents, and certain necessary 

assumptions. In addition, the dose estimates were based on the licensee's 

cleanup schedule as of 1980, which was not constrained by funding. Since that 

time, major delays in cleanup have resulted from lack of funds and other 

causes. On the previous bases, cleanup was estimated to require between 2000 

and 8000 person-rem of occupational dose. Since the PElS was issued, the 

reactor building has been entered mo.re than 366 times. Entries now typically 

take place several times each week and involve several workers performing a 

variety of tasks. These entries have provided a significant opportunity to 

gather information on the conditions in the building. 
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At the time the PElS was prepared, it was estimated that "once the sump water has been removed, hot spots shielded, and general area decontamination completed, general area radiation levels should be reduced to 5 mR/hr or less" on the 347-ft elevation (PElS Appendix I). This has not proved to be the case. The basement has been drained of highly radioactive water, and many hot spots in the building have been shielded. General-area decontamination was begun but was suspended when it was learned that little dose rate reduction was being achieved and that cleaned areas were becoming recontaminated. Workers on the 347-ft elevation currently average about 106 mrem/hr (Flanigan 1983). Estimates of the effectiveness of water draining, decontamination, and shielding in other areas of the building were likewise overly optimistic. Other factors are contributing to the diminished effectiveness of cleanup activities. As of the May 11, 1984 cut-off date for this Supplement, workers were still required to wear respiratory protection, which increases fatigue and decreases productivity. 

The TMl experience has differed from past experience in the nuclear industry in that cleanup of the reactor building was not begun innnediately. 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 periodic­ally 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 re­evaluate 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 pre­sents the results of that reassessment. 

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

• acquisition of data 
• decontamination of surfaces 

• placement of shielding 

• removal of sources of radiation exposure 

• processing of the sump water 

• refurbishment and testing of the polar crane 

• assessment of the extent of core damage 

• preparations for reactor vessel head removal. 

Table 1.1 lists the occupational radiation doses received by workers since the 

accident. The doses are shown by activity and year, through 1983. As of 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 0.61 rem in 1981. At TMI 

Units 1 and 2, a comparable group of workers averaged 0.23 rem/person in 1979, 

0.11 rem/person in 1980, 0.16 rem/person in 1981, 0.45 rem/person in 1982, and 

0.89 rem/person in 1983. This data was readily available only for Units 1 

and 2 together. (In each of these years except 1979, more dose was accumu­

lated at Unit 1 than at Unit 2.) 

Work on large-scale operations in the reactor building that are both 

labor-intensive and occupational-exposure-intensive is now beginning or is 

planned for the near future. The primary operations include: 

• placement of radiation shields 

• removal of the pressure vessel head 

• removal of the plenum 
• removal of fuel and fuel debris 

• hands-on decontamination. 

Because of the increasing amount of work being done in the reactor build­

ing, a major effort to reduce dose rates was initiated by the NRC and the 

licensee in late 1982. The objective was to identify and eliminate or shield 

as many sources of radiation exposure as possible. The dose reduction program 

initially focused on both the 305-ft and 347-ft elevations of the reactor 

building and is currently concentrated on the 347-ft elevation because this is 
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TABLE 1.1. Occupational Radiation Doses at TMI-2 from 
March 28, 1979, to May 11, 1984 

Decontamination/Dose 
Reduction (b) 

Reactor Building 
Auxiliary Fuel­

Handling Building 
Systems 

Reactor Disassembly & 
Defueling (b) 

Radioactive Waste Management 
(Onsite Activities) 

Solid Waste 
Liquid Waste 

Routine Operations & 
Surveillance 

Plant Operations 
Plant Maintenance 
Support Systems 

Other 

TOTALS 

CUMULATIVE TOTALS 

1979 

o.o 
97 

0.5 

0 

14 
30 

73 
82 
95 

95 

490 

490 

1980 

12 
88 

1.8 

0 

23 
11 

81 
31 
33 

32 

310 

800 

Dose (person-rem)(a) 

1981 

54 
2.6 

3.1 

4.3 

8.9 
18 

32 
31 
9.5 

0.1 

160 

960 

1982 

180 
14 

4.9 

120 

7.6 
12 

36 
20 
4.1 

0.9 

400 

1400 

1983 

140 
27 

2.2 

130 

15 
16 

78 
38 
4.4 

0.0 

450 

1800 

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

1984 

6.1 
26 

1.9 

100 

1.4 
3.8 

28 
8.4 
2.8 

0.0 

180 

2000 

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

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

1.3 REGULATORY AND ADMINISTRATIVE CONTROLS FOR LIMITING OCCUPATIONAL DOSE 

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

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

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

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

Regulations governing occupational exposure to radiation for all NRC 
licensees, including the TMI-2 licensee, are given in Title 10, Part 20, of 
the U.S. Code of Federal Regulations (10 CFR 20). Two types of requirements 
to protect workers against radiation are set forth in 10 CFR 20. The first 
requirement (10 CFR 20.101) sets numerical limits on the amount of radiation a 
worker may be exposed to in any calendar quarter. The limit for whole-body 
external radiation is 1.25 rem (special limits apply to extremities--see 10 CFR 20.101) in any one quarter unless certain requirements regarding 
individual lifetime dose limits and dose records are met, in which case the 
limit is 3 rem per calendar quarter. Exposure records are kept on all workers 
(licensee employees and subcontractors) and are reported to the workers at 
least annually. The NRC regularly audits the licensee's dose assessment and 
reporting activities. 
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The. second requirement deals with the fundamental approach to radiation 

protection. The principle of maintaining radiation exposures ALARA has long 

been a basic goal of radiation protection programs, and 10 CFR 20.1(c) states 

that NRC licensees should follow this principle. The basic ALARA objective is 

to ensure that radiation exposures are kept to the lowest levels that are 

commensurate with sound economic and operating practices. The Nuclear Regula­

tory Commission's Regulatory Guide 8.8, "Information Relevant to Ensuring That 

Occupational Radiation Exposures at Nuclear Power Stations Will Be As Low As 

Is Reasonably Achievable," (NRC 1978) expands on the elements of an effective 

ALARA program. These elements are reflected in the n.n-2 program, and in­

clude: 1) upper-level management responsibility and authority for the ALARA 

program; 2) appropriate training and instruction for those at all organiza­

tional levels who are involved in radiation work; 3) review of the design of 

new and modified equipment to ensure that the selection of equipment will 

minimize occupational radiation exposure; 4) control of access to radiation 

areas; 5) appropriate use of shielding; 6) extensive review of procedures, job 

preparation, and planning to minimize the dose required to perform specific 

tasks; and 7) adequate protective equipment and personnel-monitoring 

instrumentation. 

To promote ALARA and comply with the dose limits, the licensee has estab­

lished administrative radiation dose limits for workers. These administrative 

limits require management approval for all doses in excess of 1 rem/quarter. 

(Successively higher doses, up to the regulatory limits, require authorization 

from successively higher levels of management (GPU Nuclear 1983). These 

administrative limits are set below the regulatory limits to ensure that no 

worker will be exposed to radiation in excess of the regulations. Since the 

accident, the maximum annual radiation doses received by workers at TMI 

Units 1 and 2 (not necessarily the same person each year) have been 4.5 rem in 

1979; 2.1 rem in 1980; 2.1 rem in 1981; 4.2 rem in 1982; and 2.7 in 1983. 

(See Figure 1.3 for the number of workers versus the yearly occupational dose 

at TIU 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 decon­tamination of the primary system. These tasks are briefly presented in Sec­tion 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. Sec­tion 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. Alterna­tive 2, discussed in Section 2.4, is the removal of fuel fines and particles through the reactor pressure vessel head before head removal. Alternative 3, discussed in Section 2.5, involves putting the reactor into a monitored interim-care mode after defueling until the high-dose work of building cleanup can be performed robotically. The plan and alternatives are compared and evaluated in Section 2.6. 

2.1 BACKGROUND INFORMATION ON CLEANUP WORK 

Cleanup work to be performed in the reactor building can be subdivided into three principal endeavors: 1) cleanup of the reactor building and equip­ment; 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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FIGURE 2.1. Reactor Building 
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reduced doses at this level to an average of approximately 140 mrem/rnan-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, is 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 remain­ing equipment has been attempted on these elevations. Some remote flushing of the 282-ft elevation has been performed. Although decontamination using high­and 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 elimina­tion of these sources.) 

Most tasks involved in the reactor building decontamination, reactor dis­assembly 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. How­ever, the water being used for building decontamination is apparently continu­ing to leach radionuclides from sources on this elevation; hence, it is undergoing some continual decontamination. To the extent possible, pre­liminary 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 neces­sitated the wearing of respirators for all activities in the building. (Air­borne-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 decon­tamination 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 PElS (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. Its contribution to whole-body 

dose rates will continue to decrease. Strontium-90 has a 28-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 (71-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 PElS. 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 remaJ.nJ.ng 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 ~m (1 inch) or less in size. These estimates indicate that 5300 kg are 

800 ~m or less and 125 kg are 4 ~m 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: 

• visual and radiological characterization of the core and the reactor 

pressure vessel head 

• preparation for head lift 

• lifting and storage of the head and installation of the reactor internals 

indexing fixture 
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• installation of water cleanup systems for the reactor yessel arid fuel 

transfer canal 

• refurbishment and modification of the fuel-handling system 

• removal of the plenum 

• 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· under head.· characterization, 

including dose rate measurements, visual inspection (using closed-circuit 

television), core topography, and water and debris sampling, is in progress. 

Preparations for head lift are in progress. The uncoupling 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 lift. Other preparations necessary for head lift 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 be.en made. to shield it 

during storage. Once the head is removed, the condition.of the plenumwill 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. 
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It is not certain what effort, if any, w-ill 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 ~·emoved, 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 building 

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 PElS, 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 less 

effective in reducing dose rates than was originally anticipated. Second, the 

presence of the damaged fuel in the reactor core constitutes some 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: 

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

• reactor disassembly and defueling--to begin in the near future 

• primary-system decontamination--to follow defueling 

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

• 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, decon­tamination, or shielding of floor surfaces, cable trays, air coolers, and other sources of exposure. Dose reduction activities should also reduce air­borne 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 listed 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 undenv-ay, the licensee's current conceptual designs are briefly described below: 

2.15 

~I 



• removal of the reactor pressure vessel head 

• 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 

• removal of the reactor vessel upper internals (plenum) 

• removal of the reactor fuel, followed by its placement in containers and 

transfer to the fuel storage pool 

• 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) de tensioning (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 lift; 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 lifted 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 lift. 

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 serv1.c1.ng the reactor vessel will be de­signed 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-ft3 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 like those used for the reactor vessel. This entire system, which will use the existing SDS (after modifica­tion) 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 dis­cussed above, the refurbishment and modification of the fuel transfer equip­ment 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 lift 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 dam­aged the plenum in a way that would make conventional plenum removal impossible. 

Plenum removal will require the prior or concurrent removal of the dam­aged 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 norm­ally 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 lifting 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 addi­tional 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,· de fueling 

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: 

• 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 

• core debris--includes relatively large pieces that. can be mechanically 

handled, and smaller pieces that will 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 ass.embly 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 wil-l, 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 rema1n1ng 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 remov~d and. the transfer canal will be drained and decontaminated. 
This will complete reactor disassembly and defueling. 

2. 2. L 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 

2.19 



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 PElS postulated complete decon­
tamination of the auxiliary and fuel-handling building using conventional 
decontamination methods, including water flushing and hydroblasting (high­
pressure water flushing). Experience has indicated that these methods are not 
effective in 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 PElS) are included. 
Observations regarding these estimated doses are presented in the following 
paragraphs. 

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

during performance of the dose reduction 
radiation doses to workers performing 

task would effectively increase the doses 

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 

Dose Reduction Program 

Reactor Disassembly and Defueling 

Primary-System Decontamination 

Reactor Building and Equipment Cleanup 

Auxiliary and Fuel-Handling Building Cleanup 

Utility and System Maintenance 

Waste Management and Transportation(a) 

Dose To Date 

(a) From the PElS. 
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Person-rem 

2,000-5,100 

2,600-15,000 

56-970 

5,900-21,000 

500-1,400 

100-200 

97-485 

2000 

13,000-46,000 



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. In 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 PElS 
called for extensive decontamination of the reactor building and equipment 
prior to defueling. It was believed at the time the PElS 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 

2.22 



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 m1n1m1ze 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 de fueling equipment. Chemical decon­
tamination or removal of the reactor building 1 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 contain1'1ent 

and a corresponding increase in worker doses. 

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

Task 

Reactor Building and Equipment Cleanup 

Reactor Disassembly and Defueling 

Primary-System Decontamination 

Reactor Building Recleaning 

Auxiliary and Fuel-Handling Building Cleanup 

Utility and System Maintenance 

Haste Management and Transportation(a) 

Dose to Date 

(a) From the PElS. 
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Person-rem 

9,000-30,000 

820-6,500 

39-780 

12-630 

500--1,400 

100-200 

97-485 

2000 

13,000-42,000 



Even assuming release from some of these requirements, higher occupa­tional doses were estimated for reactor building and equipment cleanup under this alternative than under the current cleanup plan, for the following reasons: 

• 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. 

• 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 lift, 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: 

9 implementation of the dose reduction program, as described for the 

current plan (this program would continue throughout reactor defueling) 

• 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 

• preparation for reactor vessel head removal, and removal of the head, 

plenum, fuel, and reactor vessel internals, as described for the current 

plan 

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

• 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 CRDH 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 lb 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 refurbish­ment 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 dis­assembly 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 lift was delayed until the transfer canal refurbishment was complete, as it would be under 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 radio­activity 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 

Dose Reduction Program 

Defueling Operation Prior to Head Lift 

Reactor Disassembly and Defueling 

Primary-System Decontamination 

Reactor Building and Equipment Cleanup 

Auxiliary and Fuel-Handling Building Cleanup 

Utility and System Maintenance 

Waste Management and Transportation(a) 

Dose To Date 

(a) From the PElS. 

Person-rem 

2,000-5,100 

140-540 

2,600-14,000 

56-970 

5,900-21,000 

500-1,400 

140-280 

97-485 

2000 

13,000-46,000 

The dose range for removing the fuel fines prior to head lift 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 to 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 ALTF.P~ATIVE 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 is 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 projec­tions 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 interim­care 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 interim­storage 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 fuel­handling 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, particu­larly fuel, might be allowed to remain during this phase. Although it is 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 

migftt 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 
estimated in the same manner as 
alternatives. The total and 
Table 2.4. 

dose associated with this alternative was 
the dose for the cleanup plan and the other 
task-breakdown estimates are presented in 

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 
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 

Waste Management and Transportation(b) 
Dose To Date 

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

2.31 

Person-rem 

2 '000-5' 100 
2,600-15,000 

11-190 

80-160 

0-620(a) 

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 5% of the low dose and 15% of the high dose from manual 

performance of the activities. 

2.6 ANALYSIS OF THE CURRENT CLEANUP PLAN AND ALTERNATIVES 

Sections 2.2 through 2.5 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 PElS 

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 in 

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. 
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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 PElS 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 envis­ioned 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 Al­ternative 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 decon­tamination 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 fol­lowed 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 is 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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FIGURE 2.10. Conceptual Schedule for the Current Plan 

(a) an interval represents a time period of 
6 months to 2 years - see Section 2.6.3. 
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FIGURE 2.11. Conceptual Schedule for Alternative 1 
(a) an interval represents a time period of 

6 months to 2 years - see Section 2.6.3. 
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FIGURE 2.12. Conceptual Schedule for Alternative 2 
(a) an interval represents a time period of 
6 months to 2 years - see Section 2.6.3. 
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FIGURE 2.13. Conceptual Schedule for Alternative 3 

(a) an interval represents a time period of 

6 months to 2 years - see Section 2.6.3. 
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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 re­qualification of the polar crane. Under Alternative 1 (extensive cleanup followed by defueling), disassembly and defueling must also await the comple­tion 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 m~n~mum 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 building 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 

cleanup using robotics), final cleanup might 

30 years. 

(defueling followed by delayed 
not be completed for more than 

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 PElS. 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 PElS. 

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) E . 1 (b) qu1.va ent 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 PElS. 

(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 defuel­ing 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 alter­native 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 PElS 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. In 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 dis­cusses the population that would receive the occupational dose from the clean­up. 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 licensee's subcontractors, the Department of Energy and its subcon­tractors, 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 1 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% or more of the total ocr.upational dose associated with cleanup. These three operations are: 
• reactor building and equipment cleanup 
• reactor disassembly and defueling 
• dose reduction. 

The highest percentage of 
building and equipment cleanup. 
cleanup objectives. 

the total dose will result from reactor This operation is necessary to meet the 
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TABLE 3.1. Cumulative Occupational Radiation Dose Associated with Each 

Cleanup Option (person-rem) 

Current 
CleanuE Plan Alternative 1 Alternative 2 Alternative 3 

Reactor Building 5,900-21,000 9,000-30,000 5,900-21,000 300-3,500(a) 

and Equipment 
Cleanup 

Reactor Disassembly 2,600-15,000 820-6,500 2,600-14,000 2,600-15,000 

and Defueling 

Primary-System 56-970 39-780 56-970 11-190 

Decontamination 

Dose Reduction 2,000-5,100 -0- 2,000-5,100 2,000-5,100 

Auxiliary and 500-1,400 500-1,400 500-1,400 97-1,400 

Fuel-Handling 
Building Cleanup 

Utility and System 100-200 100-200 140-280 80-160 

Maintenance 

Radioactive Waste 97-485 97-485 97-485 97-485 

Management ~nd(b) 
Transportat1on 

Other 
12-630 (c) 140-540(d) 0-620(e) 

Dose Received To 2000 2000 2000 2000 

Date in Cleanup 

13,000-46,000 13,000-42,000 13,000-46,000 7,200-28,000 

(a) Includes dose to robotically complete primary-system decontamination and 

to complete cleanup of the auxiliary and fuel-handling building. 

(b) Based on information from the PElS. 

(c) For recleaning of the reactor building. 

(d) For defueling operation prior to head lift. 

(e) For interim care of reactor building and auxiliary and fuel-handling 

building for up to 20 years. · 
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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% 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 limited 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 generations. 

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: 

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

.. 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 PElS (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 off spring 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 1-rem/ quarter 

3.4 



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 in 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 

Source 

NRC staff (PElS) 

BEIR, 1980 (b) 

BEIR, 1972 (c) 

UNSCEAR, 1977(d,e) 

Cancer Mortality Estimators 
(deaths/10 6 person-rem) 

135 (a) 

67-169 

115-568 

75-175 

(a) Risk estimator used for members of the public. 
For workers, a risk estimator of 131 deaths/ 
10 6 person-rem was used. This value accounts 
for worker age-specific (20-70) radiosensitivity. 

(b) 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. 

(c) 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. 

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

(e) 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: 

• 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. 

• 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. 

• 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 PElS 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 liquid 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 0 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. 

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

• 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. 

• 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 is 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 State­ment (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 supple­ment, 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. 
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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 (14, 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 (14) 

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 w1p1ng. 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 is planned for this area in the near future. The 305-ft elevation has received less decontamination effort, although some work has been done. Decontamina­tion 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 1 s internal estimates for 

planning purposes and had no effect on the NRC's estimate of dose to perform 

cleanup or the NRC 1 s decision to prepare a supplement to the PElS. 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 137cs 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 contin­uance 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 robo­tically 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 radi­ation exposures to the cleanup workers. However, these alternatives would also require the interim storage of the facility in its contaminated condi­tion. The staff will evaluate the environmental consequences of the alterna­tives 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 alterna­tives 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 operations. 

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. 
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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 cleanupt the final disposition of the facility will have been decided upont 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 NRCt with appropriate environmental reviewt 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 ratet 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 46t000 person-remt 11t500 person­years 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 procedurest train­ing 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 decon­tamination, etc.). The estimate of 10t000 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 "1. 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 100% 

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 1 s genetic effects risk estimates include only those effects which would have a significant health impact sometime during the person 1 s lifetime. Irradiation has been found to cause in animals the same types of genetic ill health and deficiencies found in the populations not exposed to additional irradiation. In humans, these may include such effects as short­limbed 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 Publica­tion 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. 

6.9 

i 
I 
'"' ';II 
';:iii 

.I 
il 
lJ 
! 
! 



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 linear 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 PElS 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 1 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 is 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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BRYN MAWR COLLEGE 
BRYN MAWR. PENNSYLVANIA 19010 

DEPARTMENT OF BIOLOGY 
BIOLOGY BUILDING 

6 January 1984 1215) o45·50Q7 

Mr. Bernard Snyder 
TMI Prog,-am Office 
Office of Nuclear Reactor Regulations 
U.S. Nuclear Regulatory Commission 
Washington, D. C. 2()_555 

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 an­nounced l:hat estimates of total worker exposure during the clean­up 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 woul-d very much appreciate a copy. 

The public has bee""n 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 BEm-m, 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 scienti.ffc community regarding carcinogenic and mutagenic risks inherent in person-rems. Some of this scientific un­certainty is adequately aired in the BEm-m report itself and 
its appendices. Much more variation in risk assessment to radiation exposure is seen if one departs from official docu­mentation 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, 1981). If we apply Dr. Gofma~ ~;;t;;""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 sub­jected to higher radiation exposures than they might had GPU 
adhered to their origi'nal pian. 

A gain, 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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TaLaPHONI: 2.32.-7083 

A.RIIA Cooa 717 

Ml:a,.. FIRST MONDAY AT 7;'30 P.M. 

AT '1501 RI:VI:RI: 8T!III:I:T 

INTERNATIONAL 

BROTHERHOOD OF ELECTRICAL WORKERS 

!1r, Lake H. Barrett 
Deputy Program Director 
TMI Program Office 

Dear Mr. Barrett; 

LOCAL.: UNION NO. 143 

........ 
t!50t REVERE STREET 

HARRISBURG, PENNA. 17104 

January 10, 1984 

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 increaseu clean up activities 

will also mean increased risk of exposure to our members, that 

clean up must proceed at a faster pace in the future because the 

TMI site rs-not suitable as a permanent, or extended, temporary 

repository for radioactive wastes generated by the accident. 

our acknowledgemen-t that the need for more expeditious clean up 

of TMI will also increase the risk of exposure to our members should 

not be interpreted to mean that we have no fear or concern regarding 

the risk involved. My position remains that ALARA programs must 

ensure that an individual's risk from occupational exposure is small 

and LS 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 
TMI Program Office 

- 2 - January 30, 1984 

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 health of our members, 

and the public, to be the primary consideration during clean up, 

and we seek a procedure that would require our participation to 

the extent that we are able, toward the elimination of unnecessary 

exposure, 

Thank you for this opportunity to comment. 

GAS;mp 

Sincerely, 

I . 

'~~ (_.~· ,• I ~·~c?L...-'J'~._, 

Glenn A. Schaeffer 
Business Manager 
Local Union No. 143, IBEW 
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Dr. Bernard J. Snyder, Prop;rsr.o Dir•ctor 
Three Mile leland Proorrar. orr i Cp 
D. S. Nuclear lleguletory Coar..ieBiOJ. 
Washintton, D.C. 205~~ 

D..ar Mr. Snyder: 

:Eric J. E:r•teir. 
:552l" lol. Orange ~ t. 
Lancaeter, PA 1?b0~ 
January 11, 19b4-

After reeding "An!n<err; to Que.,tione About Updated Ef!til!latee c! 
Occupationd Radiation Loses st Three ~ile llllBlld, Ur.it 2", a fe> 
q"eetione have arir;ec. in my mind and I hop• you can &never them. 

Queetion 1, (p. 4-Q. 18),: The report maintained a lin~ between e 
lack of funds and worker ~afety. liowever, in a DJPPtin£ on May 1i, 19~? 
wi tr. yourself I Joe~pt. Fouchard ann Commieeione-r John Aheuc.e, Com:r:iRsione:r 
"-hearne Rt~rrured me tl-.at, ''L~ck of money ha~ never been a problem.'' He 
al5o etated thAt he eid not forsee a preble~ resulting from lack of fundo. l'here ie a lack of f""de, and all be while GPU continues to use :-ater.aye~ 
ztoney fC"r nuclear p!"o~otione and advl!rtisi!I'Jents. Do you fl!f"l a diTersior. of GPU's fWlds from nuclear proJT,otion would facilitate the clear. up? If not, what other presaure can the NRC exert on GPU and the nuclear indu6trj' to 
r~ae funds for the cleanup of Unit 2? 

Question 2, (P. 5-Q. 21),: The repo~t states that, '~he~~ site 
is not euitable aa a permanent repoRitory for radioactive wastes generAte: by the accident." I agree. However, there are new federal laws concernin£ 
interstate tran~ortation, interstate compact~ have arisen, ll!ld stateE> 
which once welcomed wastea are having serinus reaervations. Uow can the 
NRC aaaure the public that these new developments will not result in a long and ocatly delay in transporting radioactive waste from rbree Mile Ia:and? 

Queetion 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 period. No worker may average more than 5 rei!' per year for each year past age 18." In 1934 the government aaid thllt .50 rem a year wae a "safe dofle", 'by 1956 the government had reduced the "aafe dose" level to 5 rem. Do you feel 
that in the laat ll3 years tech."lology has increased 1,;' the nuclear field !liT enough to warrant a reduction in th.e """fc dose"< 5 rem seemr. very high since vorkers >•ill be expoaed to background radiation an other 
"1Dlexpected 11 radioactive releaser; from Three Mile lsland. Also would er. exposure to 3 rems in a relatively short period of time"increase the chance• 
of cancer? 

•By short time I mean any time span vi thin the three month period. 

Question 4, (p. 10-Q. 43),: The NRC eeems eatiafied the GPJ ie taking every preventative measure to protect woman of chile bearing age. Hsc the NRC ever done a report concerning the percentage of women vho work at TMl 
and have had aiscarriagee, stillborn babiea or deformed babi~s7 

I· kn<'>~ your eel·edule 1• buay but I vould greatly apprPciete " promrt 
'repl;; •. 

lrr"~'(.' 
·"'ici';;~. ~ 1 Tt!:v 

'iri~ • Epr;tein 
352n lol. Orange St. 
Lancaeter, PA 17Er'3 

1 en -• 4 041 4 F r llil1 I , tf!tt!IU~~J,Iiiitlli!tt~!l(iJI,fi!ll,l',l,]tll Ill' ll,llllllll~rillillcllll~l:lliilliRiiiiil~iilt::i:l:liT3f""i'ill::: R' 5 7!7 Plm r'il 
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BIOMEDICAL META TECHNOLOGY, INC. 
109 MAYNARD OR., EGGERTSVILLE, NY 14226 

(716)·832-4200 

January 24, 1984 

nr.Bernard J.snyder 
Tlhree Mile Island Program Office 

u.s. ~uclear Regulatory Commission 

Washinaton, DC 20~55 

near nr.snvder: 

The enclosed letter to the New York Times is a 

commentarv on the mismanagement by NRC that needlessly 

endangers the health and safety of residents ann workers 

at TMI. If ~RC too~ the trouble to use current risk 

estimates, it would see the futility of its present 

clean-un nlan and would leave the rods where they helona, 

in TMI-2 . 

If NRC would read my ryiRECT ~STIMATRS np LnW-L~VEL 

RADIATION PIST<S OF LUNG CANCEl' AT TWO NRC-C(')MPL!ANT 

NUCL>:AR. INSTALLATIONS: I-THY ARI' THF. NE''I RISK F.STII~ATES 

20 TO 200 TIMES THE OLD OFFICIAL FSTIMATES? (mv Yale 

paper (54,1981.,317-328, Yale Journal of Biology and 

~edicine) it would find more than 30 papers listed where 

there are oositive health h~zards from low-level radiation. 

It is impossible that there would be so manv indeoendent 

scientific reports of hazard unless the ~ctual risks are 

about 100 times greater than those used bv·NRC in its 

decision-making, 

l 

Verr sincerel~ yours, 

\_ 

Irwin ry,~ross, Ph.D. 
President 
Biomedical Met~technologv, Inc. 
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BIOMEDICAL META TECHNOLOGY, INC. 
109 MAYNARD DR., EGGERTSVIllE, NY 14226 

(716)·832-4200 

New Yor~ Times 
229 N.43rd stre~t 
~ew Yor~ CitY, NY 10035 

To the F'ditor: 

.January 24, 1984 

CoMin'l a,; it <loes almost ~ years after the TIH-2 
accident, the Times editorial on manageMent failures in the nuclear industry (Jan.22,1984) shows how lana it hns 
ta~en for the lessons of that accident to sink in. nne ooint is still missed: The reason nuclear management is 
so difficult is that the health hazards of. low-level ionizinq radiation are so serio11s. This is whv a minor 
le~~ at a conventional nower nlant may be reoaire~ in a 
few <Jays while the saMe lea~ at a nuclear nlant can result in a protonqed shutdown. The health hazards leave little 
margin for error: ~ny management mistake can be a fatal 
Mistake. 

Peoole in manaaeMent are no different from other 
hUMan be~nqs: Not ;nly do they ma~e mista~es but, 
to make matters worse, they don't like to anmit it. 
This is why the clean-up at TMI-2 could be more ~anaerous 
for wor~ers and residents than the oriqinal accident. 
The Nuclear ~egulatory commission alan underestimated the radiation esposures by a factor of at least 10 and the 
health effects by a factor of 1~0. Although the clean-up has barelv started, H~RF'G-1050 adMits that wor~er exoosure oassed 1700 person-rem althouqh ~he lower limit for the 
entire clean up was originally estiMated at 200~. At that 
time, I said the estimates were ridiculously low and the Nqc•s new upner limit has been raised to 45008 person-rem, from 8000. 

However because NRC continues to underestimate health 
risks by a factor of 100, it nersists with its oriainal clean-up plan. ~ut even the NRC acknowlednes that the 
risks to workers and residents could be virtuallY 
eliminated by an option called "entombment• which would 
~een the ~uel rods on site. This option would cut both 
~he risks an~ the costs bv 90~ but waul~ require chanqes in NRC requlations. Par ideological reasons the reaula-

tions are sacrosant but sensible nuclear manaqement would chanqe them to save human lives and h11ndreds of millions of dollars. 

If NRC used the risk estimates of normal science 
instead of those of "official science•, cost-benefit 
analvsis would favor entombment. In a class action suit, a Three Mile Island Public Health ~und was set un to do 
studies of low-level radiation hazards. If th~ S3,000,000 
would be used for the benefit of the residents, it could provide definitive evidence of higher health risks within 2 vears an~ avert the risk to TMI residents from the 
clean-up. However this is unlikely to happen because the COMMittee running the fund is dominate~ by the ideoloqy of 
"official science" that "low-level radiation is harmless". It has just issued an APP that virtually precludes research that could settle the issue. 

It is qross iniustice for the monev is to be used to 
fund "official scie~ce• studies bv the ~erv persons who have been the adversaries in court of litigants seekinn 
compensation for radiation injuries (as is likely at THI in the future) instead for the orotection of the wor~ers 
amd residents at TMI. 

While the Tines editorial deplores "manaqement by ideoloqy", this is hard to channe because it benefits 
the ideolooists in the nuclear area. What is now 
happeninq at THI shows how this hurts the nublic--the 
TMI residents, the ratepayers, and the taxoavers are all 
goinq to nay dearly for the NRC refusal to adMit its 
mistake. 

Very sincerely vour~ 

/1 , rJJA 
~ ~/-;t~-;t-::7 

Irwin n.9ross, ?h.n. 
~resident 

~iomedical Metatechnolonv, Inc. 

P. S.: t!etatechnoloqy is the technoloqy for the safe, 
effective, and economical use of our powerful new 
technologies. 
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• . HARRY HUGHES 
GOVERNOR 

Dr. Ronnie Lo 
Pro j ec t Manager 

MARYLAND 

DEPARTMENT OF STATE PLANNING 

301 W. PRESTON STREET 

BALTIMORE, MARYLAND :ZI201·234SS 

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

Reply Due: 

State Identification Number: 

State Clearinghouse Contact: 

CONSTANCE UEDER 

SI:CIItETARY 

January 24, 1984 

February 23, 1984 

84-1-294 

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. 

GWH/ cw 

TELEPHONE: 301· 3113· 7875 
OFFICE OF STATE CLEARINurlOUSE 

Sincerely, 

or, ~ryland State Clearinghouse 
Intergovernmental Assistance 

~
Oak Ridge 
Associated 
Univers1t1es 

February 7, 1984 

Dr. Fred Bernt hal 
Coladsaioner 

FTS: 576-3171 
Post Office Box 117 
Oak Ridge. Tennessee 37830 

U.S. Nuclear Regulatory Commission 
1717 H Street, N.W. 
Washington, D.C. 20555 

Dear Fred: 

lnst1tute 
tor Energy 
Ana1ys1s 

I note that NRC has modified its estiaate 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 0 is hardly significant--but the 

psychological impact could be much greater than this. A newspaper reader who 

learns that there may be no extra cancers I should think would be less appre­

hensive than he would be were the NRC to state, categorical~y, that there 

would certainly be at least 2 cancers. 

All of this is by way of urging NRC to re-examine its own position on the 

linear hypothesis: I cannot object to NRC giving an upper limit to number of 

cancers per man-rem; I object 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! 

AMW:bc 

Sincerely, 

~ 
Alvin M. Weinberg 
Director 
Institute for Energy Analysis 
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BRYN MAWR COLLEGE 
SRY!'.: ).!AWR. PENNS~LVA,.IA 19010 

01i.P..\RT:\t£NT OF BIOlOC'T 
BIOLOC\ B~ILC>I"C 
·~Ul•U·J~:' 8 February 1984 

Dr. Barnard J. Snyder 
Proaram Director 
Three MUe Ialand Proaram Ofllca 
Office of Nuclear Reactor Reaulation 
U.S. Nuclear Reaulatory Commhaion 
Wuhtnaton, D. C. ZOSSS 

!.!u_ Cornmenta to Dra!t Su~~lamant 1 
Proarammatlc Environmental Impact 
Statement Related to Decontamination 
and Dlapoaal of R.adioactlva Waetee 
R .. uitina !rom Ma!'ch Z8, 1979, 
Accident, Three MUa bland Nuclear 
Station, Unit Z (NURE0-0683) 

Dear Dr. Snyder, 

Enclosed you will plea .. find my commeftts 
to the draft supplement PElS for TMI-Z cleanup. 

Althouah NRC at&!£ hu increaud worker 
radiation e>q>oeure e>q>actatlone six-fold !or the duration 
of cleanup, thaaa mald.mi.zad e>q>eetattoftl atUl fall ahort 
of potential worker e>q>oaures due to vaat uncartaintiea 
in statue of TMI-2 plenum, lower core and reactor 
vee ael core aupport structure a. Diseeetioft of fuaed 
fuel aaeembliaa, planum and cora aupport et!'ueturea 
will continuou.aly contamiD&ta pri:nary coolant with 
particuiataa and £in•• which muat be filtered prior 
to chemical deeontaminatio,. via the aubmeraad de· 
mineralizer oyatam. Worat ea•e acenartoa for worker 
and e!!.vlronmantal expoau.raa have not been taken into 
account ln the draft supplement PElS for TMI-2 cleanup. 

In addition, newer eatlmatea o£ carc!.noaenic 
and mutasenic rilka £rom radiation exposure have not 
bean taken Into account Iince iaauance of the earlier 
PElS March 1981. Finally, the draft P:S:IS inaiou on 
the euphemhtn "da!ualing" for the most hazardous phase 
o! TMI-Z cleanup, the delh:ate removal of 100 toft• of 
destroyed core and fuel debris. 

a40213o:J04 840:2~ 
~I)R ADOCK 08000PDR 

:S:ncloaure 

Youu •tncer'l~ 
~.\t£f,c( r 

:a·ruce Molholt, Ph. D. 

~\It 
Y,~ 

Comment to 

DHA.PT SUPl'L:EI·lEN'l' 

PliOGBAMMATIC ENVIRONMENTAL IMPACT STA'l'~IENT 

BELATED TO DECONTAMINATION AND DISPOSAL 

OP aADIOACTIVE WASTES RESULTING !ROM 

11ARCH 28, 1979, ACCIDENT 

THREE MILE ISLAND NUCLEAR STATION , U1HT 2 

8 h'brl.lary 1984 

Bruce Molholt, Ph.D. 

Department or Biology 

Bryn Mawr College 

Bryn Mawr, PA 19010 

NUHE0-0683 

Sl.lP:Plament No. 1 
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!ntro¢uct1on 

Due to increased estimates of radiation risks to workers 

during cleanup or Three Mile Island Nuclear Station, Unit 2 

(T~I-2) the u.s. Nuclear Regulatory Commission has been re­

quired by the National Environmental Policy Aot to issue a 

supplement to its original Programmatic Environmental Impact 

Statement dealing with the TMI-2 cleanup. Increased doses 

to workers are now estimated at 13,000 - 46,000 person-rams, 

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

In my comments 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 person-rams? 

2) Is the upper limit or 46,000 person-rams 

realistic? 

3) What do increased risks to workers mean 

when translated to nonworkers residing near T~1I-2? 

4) 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 cleanup? 

Although worker risk estimates have been increased 

in the draft suPplement PEIS, there is every reason to 

believe that these estimates are still minimal. Risks 

-1-

to persons residing near TNI-2 are not included in the 

su~plement draft PEIS and were inadequately addressed 

in the original final PEIS of Maroh 1.981. Unless the 

TMI-2 oore is in danger of assuming re-oritioality, there 

is no reaaon from the standpoint of worker or publi~ 

health considerations to push ahead with any of the 

three alternatives outlined in the draft supplement PElS. 

Are human risk eatimates valid for ipgreased exposursa 

of 11,000- 46 ooo person-remn? 

Despite the tact that revised health risk estimates 

exist, for example from the BEIR-III report (Biological 

Effects of Ionizing Radiation, U.s. National Academy of 

Sciences, 1980), the draft supplement PEIS continues to 

rely upon outdated health risk estimates for human exposure 

to ion1z1n~ radiation. In Appendix B, page B.1, the staff 

relies upon risk estimates from the 1972 BEIR report and 

its own flawed statistical analysis of 1975, WASH-1400, 

which also concluded that a TMI-2 type accident should 

happen once every 20,000 reactor-years. 

Various risk estimates for human genotoxio effects 

from exposure to ionizing radiation have been developed. 

Deso1te NRC staff's insistence that their health effect 

risk estimators are "1nternat1onally accepted" (p. 111), 

many internationally recognized physicians and health 

ohys1oists would disagree. For example, John Gofrnan, M.D., 

rormer Director of Lawrence Livermore Laboratories, in his 

authoritative Radiation~ Human Health (Sierra Club, 1981) 

-2-
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applies a risk estimator of one cancer per 268 pereon-rems 

wh1oh would translate as 1?0 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 )40 additional genetic defects 

among worker offspring at 46,000 person-rem exposure 

rather than 12 as in the draft supple~ PEIS. 

Is the upper limit gf 46.000 person-rem worker expoaure 

realistic? 

Tbe NBC was forced to issue its draft supplement PEIS 

because data accumulated from hundreds of entries into the 

TMI-2 containment building since 1980 have indicated that 

worker exposures were estimated six times too low in the 

orl~inal PEIS. Much of this increased worker exposure 

estimate comes from realization that the TMI-2 reactor 

core is largely melted, crumbled and fused, suoh that 

workers in core removal will be exposed to prolonged 

periods of radiation which were underestimated in Maron 

1961. Yet, much uncertainty exists as to the state of 

the TMI-2 core, as admitted in the draft supplement PEIS: 

1) Below the upper plenum tnera 1s a core void of 

about 5 feet where fuel assemblies have been completely 

destroyed. Under this there is a rubble bed at least 

14 1ncnea in depth, "The conditions below the rubble 

are not known.• (p, 2.8) 

2) Pi~re 2.6, a cutaway view of the TMI-2 raaetor 

vessel, shows this uncertainty as to the condition of 

-J-

the lower reactor vessel more explicitly in ~esoribing 

the three lowest levels of the vessel: 

a} CORE AREA - CONQITION UNKNOWN 

b} LOWER GRID - CONDITIQN UNKNOWN 
c} FLOW DISTRIBUTION - CONDITION UNKNO~ (p. 2.9) 

(Emphases mine}. 

::J) Decontamination of the primary coolant may require 

grit blasting of the reactor vessel an4 piping before 

chemical deconta~ination: • ••. the most highly con­

taminated portions of the system, such as the reactor 

vessel and piping to the pressurizer, maz require 

mechanical decontamination by grit blasting or other 

methods before, or in place or, full-system chemical 

decontamination.• (p. 2.11, Emphasis mine}, 
4} Uncertainty exists as to plenum integrity: 

•clearance between the pressure vessel and the plenum 

is only 50 mils (SO thousandths of an inch}, so~ 

ease or Plenum removal is still open to question as 

the olenum may be warped,• (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} 

S) Considerable uncertainty exists about decontami-

nation of the primary coolant by the submerged demine­

ralizer system (SDS). This system is easily blocked 

bY particulates, which are planned to ~e removed by 

filtration prior to ion exchange adsorption. Yet 

eaeh step or fuel removal requires extensive cutting 

and mechanical separation which will reflood the 

-4-
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primary coolant with fines and other ~rticulates. 

"The fuel removal pl&.llS have not yet been finalized 

because 1nveetigat1ons 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 exposures 

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 1?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 

or the reactor vessel remain unknown: 

?) 

a) "The fuel ~asaumed to be in a combination 

Of the following configurations: 

• fused sections--

• core debrie--• (p. 2.19, Emphasis mine) 

b) "Adjacent pieces .ma:£.J:ad~.ha...seMnted 

in order to be removed.• (p. 2.19, Emphasis mine) 

Finally, there is considerable uncertainty as 

to worker exposure doses which will result from re­

moval of lower internals at the core support assembly, 

"JUC gonditigns renuire, it will be cut up for removal.• 

(p. 2.20, Emphasis mine). 

The draft supplement PElS ~ncreases potential worker 

e~posure from 2,000 - 8,000 person-rems to 13,000 - 46,000 

-s-

person-:rems as a result of decontamination of the T!U-2 

reactor containment vessel and core, Upper,and lower 

estimates of dose differ by a factor of J.5. Yet, as 

outlined above, for key sections of reaotor vessel and 

core cleanup, especially in the arena now refered to as 

"defueling,• cons~derable uncertainty exists as to what 

impediments to cleanup will be encountered once the reactor 

vessel 1s breached, Hence, it is not known whether sensitive 

se~ents of the cleanup operation Will take weeks, months or 

even years, These uncertainties make a risk range estimate 

of 13,000 - 46,000 person-rams, a ).5-fold range, highly 

unlikely. Realistically, the upper extreme of this ran~e 

should be increased according to the worst case scenario 

which might obtain during TMI-2 reactor vessel and core 

cleanup. 

What do increased risks to workers mean when translated 

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-lJJ, 

at least 26 curies iodine-1)1, 200 cur1es tritium, 4J,OOO 

curies krypton-8; and other radionuclides in their water 

and air, The present core inventory of radionuclides has 

a potential health threat far in excess of any previous 

radionuelide exposures from the accident and its aftermath 

-6-
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at TMI-2. In the radionuolide inventory are actinides, 

including 150,000 curies or pl~toniwm-241, strontiwm-69/90, 

cesium-1)7, cobalt-60 and at least 150 other radionuolide 

species, all of which are ~geroua 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 ex~osures 

in residents living near Three Mile Island, There are 

two potential sources of increased radiation exposures 

to persona reaidin~ near TMI-2 as a result of further 

stages of the cleanun operation: 

1) ~om unforeseen mechanical failure to heavy 

equipment during delicate stages of plenum, core 

or core-support 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 environmental contamination and cause 

semi-permanent breach of the containment vessel. 

2) Prom 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 

sunplement of the PEIS has already exacerbated p6ycholo~ical 

-7-

stress of residents in the TMI-2 community, There would 

be irreparable harm, both to 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 acaording to NEPA mandate, because, upon entering 

the core, worst case scenario calculations presented worker 

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

Can the most gritical enasp or TMI-2 core gle;nup agcuratelY 

be called ·~pfueling•? 

Normally operating nuclear power reactors are defueled 

approximately annually and generally involve the replacement 

of about one-third of the spent fuel assemblies 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 is rar from the scenario at preaent at TMI-2. The 

fuel canal cannot be used tor "defueling• since none ot 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 b• applied from above through lifting 

of a potent1ally warped plenum after reactor head removal. 

It is euphemistic at best, rraudulent at worst and certainly 

misleading to refer to this most hazardous phase of the TMI-2 

cleanup operation as defuellnf. Perhaps removal ~ ~ ~ 

more accurately conveys the real situation. 

-8-
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Are core decontaminAtion nrocedures develooe4 such that 

worker end environmental exnosure risks are minimal? 

In the face of overwhelming ignorance concerning the 

inte~rities ot TMI-2 plenum, core and core-support, prudence 

dictates proceeding cautiously auch that worker and environ­

mental contaminations are kept to a minimum. This is not 

the tenor of the 4ratt supplement PEIS: 

1) 1t is still the conclusion or the staff, 

ai it was when the PElS was completed, that cleanup 

11hould orogoed ..u_ expeditiously .U. oouiblo to reduce 

tho potential for release or radioaotlve materiala to 

tho environment .and to ensure that TMI-2 doea not be­

come a long-term radioactive waste disposal site.• 

(pp, 1v-v, Emphases mine). 

Neither reason expressed supports the staff's conclusion. 

"Expeditious• cleanup may well release more radionuclides 

to the environment than oautioua cleanup, tor the reasona 

outlined previously in these comments. Cautious cleanup 

by no means argues for establishment of Tti-2 aa a perma­

nent repository tor high level radioactive waatoa any more 

than storage or spent fuel assemblies on-aite at many other 

nuclear reactors renders them long-term radioactive waste 

disposal sites. In succumbing to this reasoning, NRC staff 

il ~1lty of a simplistic •now or never• approach, which, 

1n the face of considerable uncertainty seems imprudent 

at best. 

2) ·~el rernoval delays are considered undesirable 

because the fuel continues to pose a 9otential risk to 

workers and the public and because information obtained 

-9-

from oxaming the ruel is expected to be useful in improving 

the safety of other nuclear power facilities,• (p. 1v). 

Here again NRC staff's reasoning for expeditious cleanup 

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

potential risk to workers and to the public, but that potential 

is all the more realized upon core decontamination and removal 

of highly hazardous high level radwastos. If hastily or 1m­

prudently approached, thil •potential risk• becomes real rilk 

and, hence, does not JUitify removal.* As to tho usefulne•• 

of the highly melted and crumbled core for didactic purposes 

1n imnrovin~ tho safety of other nuclear power facilities, 

this may be a useful argument for obtaining Japanese invest­

mont in core cleanup, but 1t is hardly an argument that ex­

oedittous cleanup 1s least risky, which il the subject of 

this draft supplement to the PElS, 

What are the risks inherent in delaYed T~I-2 core cleanup? 

Implied throughout the draft supplement PEIS are the 

dan~ers of delaying core cleanup above and beyond the ex­

plicit reason stated. Is there a danger of ro-cr1t1cal1ty 

in the core at TMI-2? When thil G&me question was posed 

during commentary to the initial PEIS, the poesib1lity was 

strongly denied. If, now, this is a real danger, or if tho 

NRC staff assesses it may become a danger in the near future, 

this dan~er of re-cr1ticality or the TMI-2 core should be 

realistically included in the final supplement PEls. 

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

vent1n~ in June-July t980, to ~rotect the publio from 

aoc1dental krypton-85 releases! 

-10-
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Conclusions 

Des~ite the fact that worker dose estimates have 

increased six-fold since the original PEIS on TMI-2 

cleanup, the NRC starr in its draft supplement retains 

its original conclusion that cleanup proceed as expedi­

tiously as possi~le. The NRC staff's reasons for reten­

tion of its earlier conclusion ap~ear invalid. The 

potential for release of radioactive materials into the 

environment is exacerbated hY core cleanup rather than 

decreased, unless the core is in danger or re-criticality, 

a potential dan~er not addressed !n 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 

Bite. 

FUrthermore, new genotoxic human dose assessments 

have ~een made since the last PEIS which were not taken 

into account in the draft sup~lement (Gorman, 1981). 

These risk assessments when a~pl1ed to 46,000 person­

rems translate at 170 additional cancer deaths and 340 

additional genetic detects among children ot the 10,000 

TMI-2 cleanup workers. Similar higher risk assessments 

must he ao~lied to the environment and to the risk for 

already aggrieved residents living near T!H-2. 

In its final suPplement PEIS, it is recommended that 

the NRC starr substitute the misleading 'defuelin~· with 

•removal or fuel debris• and seriouslY consider phased 
plenum, core and core-suooort removal strategies which 

maximize worker and nearby resident safety. 

-11-

CATHERINE I. RILEY 
:WTH LEGlSl.ATtV£ DISTRtCT 

HA~RO COUNTY 

COMMmEES: 

BUDGET AND TAXATlON 

SUB-COMMITT£E: 

EDUCATION. HEALTH AND HUMAN AI:SOURC[S 
CHAIRMAN· 

AOMINtSTRA.TJVE. EXECUTIVE AND 

U:GISLATIVI RIEYIEW 

Dr. Ronnie Lo 

• ~~ SENATE OF MARYLAND 
ANNAPOLIS. MARYLAND 21401-1991 

February 13, 1984 

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

Dear Dr. Lo: 

HOME OFFICE: 

20 OFFICE STREET 

BI:L AIR, MO. 210 I 43777 

PHONE: 838-7010 

PHONE: 93&-3401 

IN ANNAPOLIS: 
308 JAMES SENATE OFFICE BUILDING 

PHONE: 8•1 -3 I !58 

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, finan­cially, 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 approve the safest methodology possible, while not jeopardizing the clean-up process. 

Thank you for your consideration. 

&;:.~ile-Cather~ne . 
senator 

sck 
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F ebru ar y 13, 1984 

The Honorable Arthur E. Morris 
Mayor, City of Lancaster 
120 N. Duke Street, P.O. 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 could attach the Maryland response to the 
recorded transcriptton 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 I 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 mot·e balanced discussion of the issues will 
be possible. 

Sincerely yours, 

_: ·-· ....... 
I 

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 
Dr. Bernard J. Snyder 

February 6, 1984 

Dr. Bernard J. Snyder 
Program Director 
Three Mile Island Program Office 
Office of Nuclear Reactor Regulation 
U.S. Nuclear Regulatory Commission 
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• (PElS, 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 there­fore 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 
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Henry H. Grilmt 

Consulting Sci .. tirt 

Dr. sernara J. snyaer, Program Director, 
Three Mile Islana Proaram Office, 
;..t.S. Nuclear Regulatory commission, 
·~::~snington, D.c. 20555. 

32 Valley Drive, R03, 
Annville, PA, 17003. 

Feoruary 2!., 1964. 

This comment letter is Oeing 111ritten in response to tne invitations 9i\·en in 
NI.J?.EG-1060 ana in NUREG-0683. It seems to me t!"lat an important aspect of t~e ;r,ree 

Mile Island accident on Narcn 28, 1979, is being overloo~ea, or is oeing :;>.>Or9ssea 

:cy tr:e P011t1cal ramif1c&tions of tne problem. one of tne concerns, e;•.aceroatec :::y 
tnose wno •»ant to ban tne nuclear alternative for aeneratlna ~ler.-tric oo•"er, ,,as 

':l"e fear tr:at a large fraction of tre nuclear cnarge could transmute to :aaic:act1ve 
eleme,.,ts ,,,nicn would oe ~idely cJistrioutea as a gas, -:le!1'<:?~"t3l of mo:~.::;l::r. 

Is it 11ct true tnat n1r-z aemonstrated t!'"!is ·jces not occur in ~ acci~erYt ·'"J'f ~~!<?. 

t>pe? I ·.:.~oula :ike to see some quantitat:ve esti;:1c~es of !.:Jnat f:ac~!::n .:r!.::! ~8t 

ctist:ioutea. It o,eems to me tnat tnis tvoe ·')f infcr!l'aticn '"ill t:<:? :va::.l:~~e .,,,e..., a 

:cr::c:le:~ ~r:ve(~tor~, ·::t tr:a ;:!arnage!J ·:ontelrts 1:3 ava1lao:e. I.; a .:·arefL.·l :~·:vent::·;·_,, ~:~t 

the con"l:ents being tat<.en' If it is t.::ken, i"T: mav inc!cate ~ ... r~tn'9r- "f:t"'·~~~ :~ :;r"-' 

·.~a~:~:t:/ tG tr-~e enormus ceatn toll estima"tes the ant1-r")t.JC.!e:~r oecp~.~ :1.~.e :c;· m.~e. 

)ny radiocactive 'llaterial tnat is ::till in T:t"-9 containment ?t!>.iCc,_.r;: c!<:o; ,·.·:c 
a~·ailable to kill .:nyone .. exceot THI IJ.IOrKers. 

,; t or,e ti:ne I reaa some of tne literature accompanying the aispute ~tout :~:e 

oiscnarge of ra~t1oactive material in an accioent of tnis sort. As I !'!?'1\€'1\Cer H, 

me IJew vorK Times pu011snea material from a Brooknaven report. rn tt11s reoort " 
calculation •»as maae to assess tne effe•:t of aistrioutina nalf tne raaia,;ct1ve 

atoms in tne containment area, or tneir transi!'!.Jtea proaucts, oy wino-borne 
tJistrituJtion, over a large area. rne person wno ••rote tnis part of tne •)ocument 
-:~rc.te a letter of protest to Phvslcs roaav, I bell eve. one of t<ls corr:;la1nts ~as 

tt;e '1ery fact that ne oel1evea this dlstri.Dutlon Of l'lalf tl'le ral11oact1"e load ••<:''Jld 
no~ ~na· prcoaoly coulc not :;appen. TMI cemcnst:atec: :r:at :~is t:el:!.ef ..~as ~:ol·:ec-:. 
;1~--o:e ~Jef'er:tl puo11c ~:Joes not understan(1 tt:at cn:r:i·::tl -:.cief'Se ·:alC!Jl·:~t~,:ns ~:sr: Qe 

mace tor completely erroneous asst~mot1cns ... or;tJ t~·.ar :::-.s :~-~-t~l :s :.f 5~..c· 

:·~lculati•Jns represent ol<y~lcany unreallsaole events. 

;oo•.Jt s ::ear :S•Jo I 3tcent:leo s syn"!)osium at Capital campus of PSU. This :al1'8 
Guest!c:n =-~.,as t;nc:er l11scuss1on. Ir; a or1vate con'versa:::::sr·. ·J.l1::'"' ~:-,.;: :.f :~·:6 .,:-;::·;f~· 

;Jarticitn:zr~ts... ·3n anti-nuclear 1na1v1dual, I ::sked ,.Hm t:o: ... l t ... e tneugn~ the ;'11?3Vy 

;_.ran1um atoms coula Decome a1roorne. 111s reply JJOS, 'J; ~~·ar.sm~.~tat~~~r·; ~:: ~·sc:!.ccc::~'"?. 

'"'1JOle 'Jasses ·:~nlj t:o iodir~~ -~toms. I presume, ,:r·Jm a:;.: ti""~e 'Ji scv3Si;Jn ::0·:~Jt. ..: !'_'tCtcn, 

-::.~~~~ _.r:; ··::.· .. • ··:s·v~ sc;~.e as-:-:~:-nste =.c·:·ut ~-~C'.l.1 :T:t.c·, .::oter:c: .::OS ::·ons::-:uteG ::r .. ~ 
-::··~nsG~.:r~-~~~ i:..., ~!~.e-::~ ·~1 8'i'3. ~e StiC•!.Jl•J :~lso i..:r-o~u ; :!.c·t ::c:(i_Jr :t"le -:-. .:-~r.·:r.-·! .. ~-=~ic;..., :::r.•:! 

~ :··::···s~G!'"':". ·:·"'" : ·::c:~r~:e·. -;·;: s c:· .... e~ :~cr: sr.oulc :Je :=c:=::·~ssec. ::: s t~e :,t.~e:·. e·.:: :·~s:.:~~~ ~t' 

~~ ... ~ ·:-•Jnt·:nnfl'l!?n~ -:.~"l''.JCture consistent'" l.!Jl :.n ~ ore~;.ict.1':1n -;f .,e:-tns c_'/ t::.'""e :·J. -::::~~)·: -:- ~ 

:·or .. ··;c\!.l -nt;c·~ ·;.:·.culu -:.!"1~~ es~~;n.ste ;.;e ~-~?~J!.JCEG .... 

=r::m ..... E- ...... ..,: -:?.:•.cer:.::nce, can ·.:,Je polilt :o ;.;r:~!S1·:2.l. ;:.t"~&r·::rtt::: .... r·.::.·~:- -~:.: "-s~c .:::.:c:s:: 

:i2.2. ·:·f ~~--:-:: :·3·J.1,~sc~.: ~_,~ s~r:-rn~ lr... ~,..,8 ·:c~nt31.!"'~·"'~· ~~::r~.~c-:.!.Jre, ~·ten ~.; T\I.J!::"~ .'liQ!''? ~.:-·,~:·-:­

··:.~~--: 7.&:-r:;:.ers~~~n?. c.::(.r::1::~:.:·.·:. ::l'>; s:-·c:·· .... i·;~.c.:·8c·: :s_(. ,::·:sm1C5l ::c::\;1t::"l .. S:i\~::.:-r -::::.7::: 
.:-,:r"',c=:-~ ... -::··=:i~riS., ·.=nrJ l:r:or.:vo:•J ~:ss:.~;e '"ea~ '::!1.-ssi:Jsti<Jn ::::.: ··.•C!'k :c·~et:t··'=!' ::: 

~:~cl·=r.:-::e ::-.e c:nto:r.;;:e~: :f ::·.e .... ...;:.::.:or =~~-=r~e:· .=0: -=.~2mole .. :.:c:~·=c::·~,2 ::::c::·e 

:.:·.J:...; :~e :·~:::~aa ·;.~i:n ~cme :J~.r-.er -:l:::r:er:! ~o :.:"':·:~!''? :r:e :m.cc:2.::./ :-r ..... e .: .. :·~.:. ... ~. 

71~.-:: TMI -:-:~·~;er !.e.~ ... ~:e ~ '3 ')r"~f·::!'~!..lnate. ~')'rever, ·:·e sriO•.JlC iear!"'! -~s mt.1C~"~ -=!',:m i ~- ·:$ !'e 

n. \:i. ~. ;:). 
Henry H. Grillln 

CGMul.tinoJ SciMtirt 
32 V~lley Drive, R03, 
AnnVille, PA, 17003. 

can. It nas already suggested tnat tne worst af ~ne predicted pnenomena do not 
occur. can we go on to prove tnat all tne pnenomer·a tnat can occur are manageaole? 

Answers to some of tnese auestions could even be v•ortn a Oillion or even several 

billion dollars in effort. 

People in tnis area snoula oe looking for more signs tnat tne rest of tne world is 

•!•illing to nelp sustain tne THI -2 clean-up effort. we woula have oeen ••ell advised, 

right after tne acciaent, to try to sell opportunities to ao some vital researcn ln 

a unique situation. Nownere else in tne world is tnere an equal opportunity to 
stuay some pertinent large scale problems. All tnose going to learn from it, ana to 

>Jse tne results, st1ou1a nelp sustain tne effort. 

Classified sc:!.entific literature is not available to me. It seems to me tr.at :ne 
government agencies in cnarge of nuclear electric power development snoulc .have naa 

ana snoula no·~ nave a substantial development pro•Jram to prove tnat severe 
accicents can De containea. I nope tnat sucn programs exist tnat are not known to 
me. Clearly it Ms been snown tnat tne general population ·:an oe staroeaea into 
policies tnat can nave aisasterous long time results. It is also clear cnat a group 

of pe!Jple exist wnose primary objective is to •:1eny tne people of tnis SO'Jntrv •11e 

benefits Of nuclear generated electric power. '"e snotJlO t;e snowing tr.e world :nat 
energy in•Jepenaence is possible for a nation tuhicn 11as inadequate t1y•~ocarbon :~nc! 

caroon fuel resources. Insteaa we grovel in fear, aemandlng :ero rlsk processes, 

wnicn are pnysically unrealizaole. In our aemanas, we frequently reacn tne state 

wnere we cause •Jeatns and economic narasnip rather tnan re1eav1ng tr,em. Poll tical 
pressure cannot cnange tne laws of tne pnys1ca1 un1 verse . In fact, vmat ••e do ~now 

says tnat tne pnysical worlo cannot even sense, mucn less react to, our political 

pressures. 

The THI-2 cleanup delays are giving more time for tne processes of diffusion ana 

corrosion to take nola in tne containment Ouilding. If we are ever going to 
clean-uo tne acciaent residue, Oelav can cause the loss of some TMI-2 ••orf:er' s 
life, because tne Processes of d1ffiJsicn ana corrC~s1on are 1nexoraol9 ana •;c r:.;nt 
on at tne same oace no 111atter wnat oolitical processes are doing. 7'rlose n:iming ~o 

ne protecting lives by continuing aelay can, ana pro:ably are, .:ausing t!·.e :o:>S :)~' 

life rignt no'". Tl'e ••nole clean-up 0rccess requires the oest ccrnoeterce tr.at ':an ::e 
ant aired.. to acnie'.Je ·3 minimum expenatture of 1:.ves and effort.. c;::c.:.n: "I :::ar.. 

coroetence is I"Ot going to oe assemolea •Jsing only decisions maae b_v a crowa 
mi~dful only uf political consi~erations. 

It .::..s my 11T'.press1on tnat tne NRC 1s ct;arGed \1.11 th tr.e :-egu:.ation of ':r:e :""'uc:e.::r 

elect!'ic oo .... ,er industry. It is suooosed to malntain tn1s .if"~dt.JSt.!'.ial funstion 5:5 ·:~.,>? 

Of tr~e oot:ons cva1:sc::..e ..:!)!' :!:e ~~enerst!cn ::~r e:ec:r:!.c :c:•.uer, ~c.:- 7!--:e c!t~:sr.s 4

.: 

t.!iis ~:rJr;r.try .. ~'"'Y t-iPS !~rroer-s: 'l1hO ~e 1~0t ·:Jlll:.ng to ..... ,)r•· ~-0'.'-'BrC1 rt""''?'?':? t:::;;:-.;·~ ·)f 

ot:ject1~1es sr;oula ~e reQuested to :·es1gn a.na forcecJ 1::0 cc 20 lf ··:eces·ssr:t. ···::rj .:~f 

t:ne c1e1ays tnat ttave occurred are really nt)tt""11fl!J less than saootage,. ~lmed (lirectl~; 

at ~he people of this nation and t~e1r c.pportunlties. :..et Is ~:et :r:e 7!-r:-: c:ecn-~.;c 

job c1one. 

Tr:ere is one ~~..tnd3!re!"'tal C~b~'=':-t:ion \.tJ t:.!"''= ·!.lay ~re risk resul~s =r~ r!?!:''Jr~~a ir :-~rn 

.··iL'RES-0683 -:nc-!.C60. -ne use of calculatea ~:eatn risks .. mace :n ~."'1e =na:-:;:..-:~2. -=~~:.-:: 

r;-r 2 ~a 6 ::dditicnal deat~S, due tO Tl1I-2 ·:le3n-'.!0 :cti;;i"'::··, :.~~:.::::: ~~3.~ ;el-?::+::.rg 

:~.e co::·:)~ of .-:o ~=e c~ean-!..;o =c::vi:\' ·.!Jil: remcve ::r.is ·::.s;.:. -:-'"'.:.s ~~:?s ... ::::: -=:::::·..: 

:tt all. 7hese rnarainal !'iSK fiour.:;s '51"'\Cula ce civen 1uitt"l a ~aols fer rnarcin~l r:.~k'? 

·J.!nic!1 presents tne impor:.:nt :JPt:.or.s avai.:aole-"':c 1AS. ·,;;hen :.ue :S2::.ec: a ::Ju::;e o~ 

.:cr.ion that f·Jr-:ss ~t:e u::e 0f .some fuel, ::11 ·:leatns ;.unicn coulG ce :~voioe':1 c:· -:c-tnE" 
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Consulting S<:iantist 
32 Valley Drive, R03, 
AnnVille, PA, 17003. 

otner plan of action, snould De cnargea to tne use of tne fuel· cnosen. F•Jr example, lf we elect to replace nuclear ·~1tn coal. tne differential marc1na1 c:eatns sr.ou1a oe cnargea to coal. A small marginal increment in Cleatns can oe generatea covering tne main alternatives. This table need not be large. because tne wortnwni:e alternatives are· few 1n nunt>er now. Future events may constrain tnem even furthe!r, events sucn as anotner miaale-east ell cut-off. 

sucn a marginal deatn rate matrix needs to include all of tne aominant aeatn risKs associated witn eacn metnoa of electric power generation. The entire process neeas to oe aescrlbea by tne main contributors to aeatns amcng electricity ::::~stc~ers ana tne suopliers. Three contributors that 1110ulct surely oe neeoed •»auld oe mining ':ne fuel, processing it for use in tne convertor, ana converting it to electric energy. Perhaps tnese •»oula provide all tne significant contributors ana woulO be enO!.ign to adequately represent tne situation as far as deatns ana safety are concerned. 
The present method of presenting tne situation ls completely lnaaequate, primarily t!ecause it encourages tne presu~rption tnat <:~voiding tne one '3C':1vity •;naer c!1scussion dll nave tne net result of zero marginal aeatns. Anotner cnolce 31r.cng tne options availaole may lead to negative marginal oeatns, that is, me 83•,ing oJf llves. 

Prooaolistic RisK Assessment can generate fl'.arg1nai :·isk man1ces '>i11c:·, •:=r• :··elp : .• s !" to assess tne relative safety of our methods for ~~enerating electric cower. It !.s ,...... certalnly possible tnat tnere is enough safety data now availaDle to make cetter 
1.0 juagements. Deaths tnat nave already oeen occurring over an extenaea per1od sno•Jld not De permitted to oe brusneo aside because some policy advocate Goes not like tnem. All of tne main co~rpetitors nave a more tnan trivial 111story now. •ve may neea to keep Knowing aoout all of tne alternatives. we snould certainly be very caref•Jl aootJt allowing any of tne main ones to De discarded, particularly if tMse '"antin•J to (liscara it are ignoring some aominant physical constraint. 

This country needs to require advocates of specific policies in ccnnection ":::: safety aeoates to nave marginal aeatn matrices generatea. It snould be re~uirea tnat tnese rest on establisnea aata 1n tne case Of all e:<1st'!.ng ~rcces:;es. -:l'ey 
!TI.JSt also nave some ••ell defined cc~rpleteness oroperr.ies. Processes ::ra ·Ja':o tl>at are covious~y incomplete sr:oula oe bar:::ea. :entirely ne•» prcces3es ,c:.;:c: :e :nore ,J1ff1cult to nana1e. itley snould not be arbitraril.Y tnrc••n amcng e~tatJ~isr·;:·J processes. For tne moment.. 1 t woula be enougn ~o try to hanc.:e es~~b:::.s~"":~::! processes in the ••ays outlined above. I •;naerstana tnat ~ome tentative moJ,,e~ have oeen maae toward originating :egalities to oe .::ppEea to wr con~entio~:; ·""'~'~' safety. Sucn procedures ~nould be given a lot •)f ne•• atte:"'tion. ~ rne':!~c":! ,·,eerJs ~o :;e ~ecally ::!ef~neo recuiring a rer~ulating agency ::o :::-e ~2c;, ;Jrc:::e~se:; -:~:::::: ::l':? 
int~rior to some reference risk m~;-:imum ~r.a to .:±CC'?Ot tr'-.!)~'? t·e~~~r ~::.:::· ·:em~ ·:'~."""~e:· 
:ef~rence risK. Guaranteed :era risKs in all s::.':t.<at::.cns, or :'.en :;: "'~" ": -:~ ... ::c:Cc', i~ ~ot any citizen's birtnrignt. -
·:v!"tentions aoout ~afetv must oe re~clljea. ntev ~:0uL.! <~il ~r"~i·; n2~1c·n. -:·.-:- ·'lt::•: :..·"·' Jt~:er agenc1.es rr:ust :--;anQ in the!e. · 
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TRI-COUNTY REGIONAL PLANNING COMMISSION 
(CUMBERLAND. DAUPHIN, and PERRY COUNTIES) 

2001 NORTH FRONT STREET 

BLOG./12 SUITE 221 

HARRISBURG, PENNSYLVANIA 17102 

Staff Telephone 234-2639 

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 

RE: ncview/Co~~ent TMI Unit #2, PEIS: supplement #l 

Dear Dr. Snyder: 

At their February 23, 1984 meeting, the Tri-County Regional 
Planning Commission reviewed the above noted supplement and offers the following comments: 

0 

0 

0 

cc: 

The proposed refocusing on reactor disassembly and defueling 
as soon as possible appears to be in the best interests of 
long term--occupational and public safety; 

Concurs that the monitored interim storage, as proposed in 
Alternative 3, is unacceptable due to the unreliability of 
robotic technological advancements in the forseeable future, 
the increase of total decontamination difficulties resulting 
from delays, and potential health and safety hazards; 

The TMI site is not suitable as long-term repository for 
the accident generated radioactive waste. The Commission 
therefore concurs with NRC staff conclusion that decontamin­
ation activities should "proceed as expeditiously as 
possible while ensuring the health and safety of the workers and the public." 

Dauphin County Commissioners 
PA Intergovernmental Council 

8402280388 840223 
PDR ADOCK 05000320 
P PDR 

Very truly yours, 

~-~~cp ~~~t~ve Director 
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February 2,, 1984 

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

Dear Dr. Snyder• 

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

1. 

2. 

3. 

4. 

5. 

Why should the general public accept draft Supplement 1 as 
valid when Supplement 1 is an open admission by the N.R.C. 
Staff that they 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 (!j.) 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 

Dr. Bernard J, Snyder 2 February 2,, 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? 

6. 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? 

7. 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 

8. 

9. 

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) d*sregarded 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 o6 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. 

10. GPU Nuclear licensee decontamination proposals should not be 
considered, reviewed or approved in any respect by the NRC. 
Many of the problems that caused the TMI incident can be 
traced to the NRC approval of GPU proposals without adequate 
evaluation or follow-up as a matter of record. Only independent 
studies and evaluations made by independent nuclear scientists 
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Dr. Bernard J, Snyder J February 23, 1984 

skilled in their areas and who are willing to put their 
professional reputations on the line should be utilized 
by the NRC. 

I trust that you will give my comments full and careful 
consideration and that your response will so demonstrate. Thank 
you. 

ety t~ yours 

~~JI(_~~ 
Louis M. Busch 
1610 Cherry Lane 
Macungie, PA 18062 

~ebr~ary 25, 1984 
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~~ ~he ?3G :o~missioners: 

:-'r. :le=ick, in the enclosed :reprint, has e"!':ressed our feeli,..:;s 't<>tter 

~ha~ we could, but would like to add a few thoughts of our own. 

:inc '1~ frged the slaves many yea...-s ago. ::ho ·..rill :':-ee us f~tJ"'l =?.. 

.!Ove~_"!ler.t ·..rhose _?rotection agency does not pr'::!tect and t-rhose !:'e,£Ulator:r 

Mc!::r does l':ot :regulate? 

'·''1at !'la,?!?"ns when the lid is lifted, providi:--e the crane wor'~" ''··' 

1 t should and the:re is no sr.afu? ::o what exposu:re >rill the workers 'co:> 

s•1bjected today? !n five more years? ·,:ill workers fa.m.ilies evacuate~ 

·•hen will a cancer study up-date be done? '.ihy will this I"Ot 

include all. workers, including "sponges" of T~I? 

:'he ost:-ich syndrome does not eliminate a:ay problem. After 5 yea:--s 

the !'eo,;>le of ~! are still here, asking why you would consider restarti:-..g 

C'nit 1 before the original accident is cleaned up; ~!either rest2...•·ti!lg :!~it l 

:!.:1 198h l':Or re~o~-ir..g the f'-lel and entombing Unit 2 will 'te effective ir 

alle•1iati:-..g the fea..-s of the People of '!'!:'.ree :-!:!.le C:sland. ::!:..-t~e~ al~~~-

ative woulC. be 2:.:st anot~er evasion "Jf :!"espo~sibilit:r. !~ere ~-;~::.l:. the 

:':!.I'.ancial support for :noni taring Unit 2 'te found, especially si~ce :?'1:~ 

~ ":~es ~ot have t~e !unds f':Jr a "nor:!tal" clea~-up ':)~ :Jnit 2'? :~ear: :.. t :.!".d 
,, ...... c~e i:. t~en ·.:o~.r abmt sta:":-1!"-S •Jr:!.:. 1. 

,:~~-~~~ly>, ''-, "'5""~__.: __ ,;: I c:_,' 
~.!.. ...... ____ -._. __ ~ ·- .--..., ~: '.c.·_ 

~ .. harle$ ~';e:::evieve ~. ~::e:-ick, Sr. 
h'?? ''ilbw 'lt. 

~:.,;!:s ~!.::-e, ?.\ l?'J';k 

:.,:!..,; ?;?-?037 
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one reader's .& 
opinion , · 

SCOTT S. DE~RICK 
MY VIEW A native of !be Goldsboro am.: 

SCott S. Derrick euirendy Is writ., 
illl a cllslenadoa ill Americu IJt~ 
enture and ~cblq compolitloa 
at !be Ulllvenity,of PeDIISYlvuia. 

Officials must speak for people on TMI 
RECENT EVENTS Indicate that the Three Mile 

Island nuclear fidUty may open under the worst poe. 
Bible cooclltlolll: with questions of the Integrity and 
reUabiUty of plant openton left unresolved. CertaiJI. 
ly, there was DO reason for the recent NRC vote If the 
plaD lsD't to reopen TMl reactor 1. As a result. it Is 
absolutely essential that,state pubUc officials speak 
with a clear, strong,volce In safeguanllq the Interests 
9f the people of PCIIIIS)'Ivaola. 

The Issue II DO loDier just the IDitial nuclear icd·· 
dent In 1979. Had the respoase of government and 
Industry to that accident· been suttlaent. bad the 
clean-up of TMl reactor 2 been as effiCient as the 
people of PeDDSYivanla bad a right to expect, the acd· 
dent would DOW be a fading memory. Centnl PCIIIIS)'I· 
vanians would b&ve the assurance of knowing that 
the nuclear reactor in their midst was In the hands. of 
safety-conscloua. reUable management and that be­
bind this management stood government regulators 
whose chief concern was public welfare. Public amie­
ty would have been eased to the point that undamaged 
unit reactor I could be safely restarted. 

NEEDLESS to ssy, however, the ensuing five years 
have been anything but reassuring. 

We have learned that individuals with gnve pubUc 
responslbiUties have been guilty of Ues 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 plants con· 
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 ssme 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 display a 
patience wbicb we would find ludicrous if we were 
deaUng with. ssy, 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 bas still not been con· 

strutted to eUmlnate tbis dangerous health pi'obleiri ti! 
ourmidst. · 

While radiation seeps Into containment bullcung 
walls. we have learned that risk to workers has .be@· 
slgolficantly· underestimated. · · --~ 

What about the risk to ourselves? To our cbildn!!t 
and families? PsychologlcaUy, most of the damage has 
been done to us not during, but since, the 1979 aciil~ 
dent. 

ALL OF these tbings. I am convinced, have-left 
scars In the hearts and minds of Pennsylvaolans wbicb 
won't heal for many years. Most of us. after the Initial 
accident. assumed that the restart of Three Mile Island 
was inevitable. We inade ourselves be 'callil. beUeviDJ 
that Irrational panic and hysteria would ooly make:'a 
bad situation worse. 

I now believe. however, that pubUc. anxie!f'1$ 
nearly as bsd as it can get, and that notbing C8ll'lie 
gained by pretending a matter-of·factness we do'llitt 
feth If a referendum were held in Pennsylvanhr,: tlie 
populsce would overwhelmingly. statewide. vote 
against the. restart of- the Three Mile Island reactor 
under any cOnditions. To restart under current condl· 
tions is really lmthinkable. Yet. we are told, the opin· 
ions of Pennsylvaolans count for notbing, and ev~ 
our leaders seem to shake their heads helplessly wbell 
confronted by the power of the NRC. . 

We were Initially hospitable hosts to the nuclear 
industry in our midst. Our hospitality has been abusecr. 
We now are victims of an outrage all too common in 
recent years: industry and government failing to safe­
IJWU'u the interes'.s of private citlz2ns. . 

We must be victims no more: now is the time for 
all who love Pennsylvaola to come to her defense. The 
people of Pennsylvania must speak with a unified 
voice, with postcards and letters to their public offl· 
cials. What they must ssy, 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 indllst!Y and the federal govern­
ment. who seem to care so little for our welfare:lJ 
need be, you must come up with plaos of your ow:n·to 
resolve tbis dreadful state. of affairs: for too long, :We 
have placed our safety in the hands of those who seein 
to hold it lightly. You must give voice to our fear arid 
anger: if you do not represent us now, why are yoirkl 
office? Now is the time to act. 

iEI!r patriat, lllntDq. h. roesa,. fell, 1114-AS' 

h. n. ~~s 

Yor}:, IJ.. 17l8~· 
}c~ruary 2C, 19g1 

Bc~ard J, Snyder, tTccra~ D1rtctor 
T.tnc ~~1le J tl c:.~ }:-:- ;·;:;.,- c::; 
CffiCe of r.~clcf.:..· ! .. ! r.:.:::..,:- ::c ··;.: -~- ~­

U.Z. ~!uclea..r Rcci.l:::.2-::r:: C:: .. :::.is i~~: 
t~r:..~::i:lGt?: .• D.C. ~J::: 

FE8 ~" 138•, 

.:..n :-e: :1:;~.--:--c.:c:::., S'-lt:t-lc!·.er.t !:c. 
z:oc.:r::. :-;o. 5S-32C 

Dea= ~r. S~y6e=: 

Lose re~uction in the Lnviro~ental lrepact 3tate~ent 
is once A&ain almoet exclu~iTely concerned with occupatio~ 
dose. 1\'hile it is unllerst=dable tr.at yot.:. are very conccrn~c 
about v;ori:er exposure, yo'..i r::~:ct pt:.t forth r.ore cf1 art on tb< 
~atter of reducinK radiation exposure to the fe~eral public, 
Since r:a1:y of your previous decisions 1ave bee::: based on 
•c!:eey an:i fast" solutions (ad:,itteo by both the NRC and G:ru;, 
it ia paat ti~e that you put the utcost e~?has1s on prctect1on 
of t~ F'..iblic at this critical ste~e of •he cleant.:.r• 

The practice o! ~exceTtion to re;~lation~ w~c~ever y~~ 
enC~iDtcr a a1fficult prob~e~ at 7~1 oust be discontinue~. 

!ou profess to have ~~stererl this technology, yet your 
favorite solution to problc~~ encountered is to "vent" nne 
prcclai~ no health hazar;, 

tll the possibl~ dcn:erc~~ scenarios are classifiac as 
highly unlik~ly, but =anr c! your pre~ious projections anc 
cr.lculatl.:lni:" have been p!'c\'cn insc:::..trnte ar:d r:<.:c:-: in neeC. of 
revision. ·~hen yo~ tal~: :: lir-.i t.E: a-:8U:Jts, atrint;e4"1t con";rcle, 
2:nC. pyrcy:-.cric explcsic:=--.s, do no: fcrcet yo'L:.r ir.abili ty i,; 
C(.)l:,;!'el:enC. a sce::::.nrio S'..lC:. 2.s :ha.t ~·:-..ich caused t:-~e ori~1r:c..: 
accH~nt, 

Icu U8E "lac~ c! f~~~~~G" as a crutch in the alow 
of t;.e clear.u;>. /,l:l. ::-.c:~:c.:· ~;t>n: c~:. 1J::.i t 1 !:!"oo·..:.:C. hr:vc: 

'UDE:ri :or t}d? clt>.-:.~; c: L::.:. t 2. 'i 1.i s..:,d G::IJ 1(•··,rc yc..~:-

prio!"!.tics ~ixect -..:;:. ·::.~ s2..:!EtY o t.r.e ""·c:-l>:ers ~ :!-.~ 
public t'::UDt ta~e r:-reccCc:.~~ eve~ C. ~ ;-refit;:, 

1:"' ~ ,_· ':" 

{;~ r 
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Jt lO kno~~ tha~ r~it 1 ~111 ll~: r&eiatiDn lntO thP 
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WILLIAM H. HAMILTON 

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: 

4601 B..o.YAJlD STJIBBT, APT. 307 
PITT8BUJWB, PENNSYLVANIA 15213 

TBLBPHONB:412·683·8826 

February 27, 1984 

The Technical Advisory Group has reviewed the Nuclear Regulatory Commission's draft Supplement 1 to NUREG-0683, Programmatic Envir-onmental Impact Statement (PElS) 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 
Three Mile Island Program Office 

February 27, 1984 
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 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." 

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 considerinq 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. 

WHH/ep 

cc: Mr. Bahman K. Kanga, Director 

Sincerely, 

ff.AA.. (.t.a. r>1... # l!a :m.-ut~----;..r_--' 
-~ 

William H. Hamilton 
Chairman 
Technical Assistance and Advisory Group 

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 
Three Mile Island Program Office 

February 27, 1984 
Page 3 

References: (1) 
(2) 

(3) 
(4) 
(5) 

(6) 

EPA Report EPA-520/1/73-004, pages 29 through 31. 
Page 57 of "The Fight over Nuclear Power" by Drs. Bodansky 
and Schmidt. 
EPA 520/1-77-009, Pages 29 and 34. 
Dr. Edward Teller, Wall Street Journal, July 31, 1979. 
J. M. Smith, Jr., GE, "Natural Background Radiation and 
the Significance of Radiation Exposure". 
National Council on Radiation Protection and Measurement 
Report Nos. 45 and 56. 

February 27, 1984 

Dr. Bernard J. Snyder 
Program Director, Three Mile Island 

Pro gram Office 
Office of Nuclear Reactor Regulation 
U.S. Nuclear Regulatory Commission 
Washington, D.C. 20555 

Dear Dr. Snyder: 

The Safety Advisory Board of TMI-2, which was constituted early in 1980 
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 of 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 PElS, 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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Dr. B.J. Snyder - 2 - February 27, 1 984 

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 statis­tically 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 lift. 

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 com­parison to other risks that are now readily accepted. The SAB is pleased that the NRC Staff has carefully explained the relationship of these com­parisons in the PElS supplement. 

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

5. In this regard, the SAB wishes to draw attention to recently available radiological protection data for the clean up, 1979- 1983. During 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 equi va 1 ent of 1 ess 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 standard­setting bodies (including the NRC). The Board recommends that the NRC take cognizance that the annual collective dose equivalent to the workers con­sists primarily of values considerably less than 0,1 rem. The risk of developing a delayed health effect, such as cancer, from4a 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 per­missible 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 excellent 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 PElS 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 

j$§- 1.11 1, ·~~~ m1~mnlll,11111 1 I 11 1 ,ll,'''''''''''''"'l''l"l'l'j'''''''.''llillhl~~~~iiiilliiliiN~··-~••••••••••••••••••••••••••• 
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Or. B. J. Snyder - 4 - February 27, 1984 

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. s~cond, 

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 potentiallys·usceptible 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 
potential reproductive performance is not considered; and where upper-level 
uncertainties derived from high-dose and high-dose rate data and extrapolated 

Or. B.J. Snyder - 5 - February 27, 1984 

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 ionizing 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 no~ 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 
Safety Advisory Board strongly endorses the view that these claims compel 
no scientific reason for national and international standard-setting 
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Or. B. J. Snyder - 6 - February 27, 1984 

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 stand­ards, the less the long term risks to both the workers and the public. 

JCF/jf 

Board Members 

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

Sincerely, 

I 
_,.~~/-' -· "'· ·/_.· ... -.. 

James C. Fletcher, Chairman 
Safety Advisory Board 

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 
Prograa Director, Three Hila Island Program 0££ice 
0££ice o£ Nuclear Regulation 
U.S. Nuclear Regulatory Coaaission 
Washington D.C. 20555 

Dear Dr. Snyder: 

In NUREG-0683, Suppleaent No. 1, Draft Report, cancer deatha resulting £roa whole-body exposure are calculated using valuea o£ 131 and 135 deaths per million person-rea exposure o£ worker& end the general population, reapactively. Table I <encloaedl presents a apactrua o£ such values £roa the recent scientific literature. In each case, the methodology recommended by each author was used £or calculation of exceaa cancer deaths, assuming doses in the range 0 to 50 reds. 

The wide discrepancy in the values £or the number o£ fatal radiation-induced cancers results in large part £roa adoption or reJection o£ a linear dose/response relation in the exposure range considered. It is a viewpoint shared by a large portion o£ the scientific coaaunity that linearity o£ response down to vary low doses is the only aodel consistent with epideaiological results in huaans <see references below>. 
Uncertainty in the slope o£ the dose/response curve in the 1ow-doae range has bean widely discussed, with highly. divergent opinions having bean reached by the authors o£ the references cited in Table I. 

Translated into the expected e££ects £roa the updated eatiaatea o£ 13,000 to 46,000 parson-rea <which we do not endorse> the range o£ aatiaatea o£ nuabers o£ £ata1 cancers ranges £roa leas than one to 270. 

Because o£ this broad range o£ possible consequences, the ate££ should report all estimates o£ the number o£ fatal cancers par unit o£ population radiation exposure including those which di££er £roa estimates established by the NRC or other 
organizations and individuals with daaonatrable affiliation with the nuclear industry. 

Rotblat, J., "The risks for radiation workers", Bull. Atoa. Sci., 34 <1978> 41-44. 
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Radford, E.P ... Huaan H•alth E££ecta o£ Low Doaea o£ Ionizing 

Radiation: The BEIR III Controversy .. , Radiation Research, 84 

<1980) 369-394. 

Brown, J. Martin, ''Linearity va. non-linearity o£ doae 

reaponae for radiation carcinogenesis,.. Health Physics, 34 

<1976) 231-245. 

Enclosure <1> 

Respectfully, 

r' / 
- ./ : <-)-<!,_ 

Dr. Daniel Pisello, Ph.D. 
Director o£ Research 
A.R.E.A. 

I '/ . 

Dr. Richard Piccioni, Ph.D. 
Senior Sta££ Scientist 
A.R.E.A. 

Aaaiatant Pro£eaaor 
Department o£ Biological 
Sciancaa 
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. 

~QY;t~!! 

Fatal Cancers 
per Million 
Peraon-reaa 

RSS<1975> Dose rates below 1 rea/day; central 

eatiaate o£ cancer riak.(a) 

BEIR<1980> 75 yr exposure at 1 red/yr; linear 

quadratic aodel; absolute riak proJection; 4,751 

cancer deaths per aillion persona irradiatad.<b> 

ICRP<l977l<c> 

RSS<l975> Upper estimate o£ cancer risk.(d) 

BEIR<l980) 75 yr exposure at 1 rad/yr; linear modal; 

absolute risk protection; 11,250 cancer deaths par 

aillion persona irradiatad.<b> 

BEIR<l980> 75 yr exposure at 1 rad/yr linear-quadratic 

aodal; relative risk proJection: 11,970 cancer deaths 

per aillion persona irradiated.<b> 

Rad£ord<l980) Lower estimate o£ cancer incidence 

<260 end 550 par aillion person rada £or aalaa end 

feaalea, repaactively> averaged end converted to 

aortality <epproxiaetely one-half incidence>.<•> 

BEIR<l980) 75 yr exposure at 1 red/yr; linear MOdel; 

relative risk proJection: 28,690 exceea cancer deaths 

per aillion persona irradiated.<b> 

45 

62 

100 

122 

150 

160 

179 

385 

Rad£ord<l980) Upper eatiaate o£ cancer incidence risk 588 

(880 end 1620 per aillion peraon rada for aalea and 

£eaalee, respectively> averaged and converted to 

aortality (approxiaately one-hal£ incidenca>.<e> 

Morgan<l981) Two-fold increase in BEIR <1980> risk 770 

<linear aodel, relative risk proJection> due to revision 

o£ shielding factors in Hiroahiaa and Nagasaki.<£> 

Rotblat<l978><g> 
800 

Gofaan<l98l> Central eatiaate of cancer doae.<h> 

Kneale at al.<l978> Doubling dose for cancer aortality 

eatiaatad as 33.7 reds for aalea divided by spontaneous 

cancer death rate of O.l98.<i> 

- 1 -

3730 

5880 
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PISELLO AND PICCIONI: COMMENT ON NUREG-OG83. Supp. l, ENCLOSURE 
continued 

EQQIHQI£§ IQ I&~bs ! 

a. Reactor Sa£ety Study, An Aaaeaaaent o£ Accident Risks in U.S. 
Coaaercial Nuclear Power Plants, WASH-1400 <NUREG-74-014>, 
United Statea Nuclear Regulatory Coaaiaaion, Appendix VI, 
page 9-33, Table VI 9-7, October 1975. 

b. National Reaearch Council, Advisory Coaaittee on the 
Biological Ef£ecta of Ionizing Radiation&. The E£fecta on 
Population& o£ Exposure to Low Levels o£ Ionizing Radiation. 
page 146, Table V-3, Waahington, D.C.: National Acadeay o£ 
Sciences, 1980. 

c. Internation Coaais&ion on Radiological Protection. Reco••en­
dstions. ICRP Publication 25. Ox£ord: Pergaaon Preas, 1977. 

d. Reactor Sa£ety Study, Appendix VI, page 9-34, Table 9-4. 

e. Radford. E.P. '"Huaan Health Effects o£ Low Doses o£ Ionizing 
Radiation: The BEIR II Controversy'", Radiation Research, 84 
(1980) 369-394. 

£.Morgan, K.Z .• Letter to Science. 213, <1981> G04. 

g. Rotblat, J •• ''The risks for radiation worker a··. Bull. Atoa. 
Sci., 34 (1978> page 44. 

h. Gofaan, J.W., Radiation and Huaan Health. Sierra Club Books, 
San Francisco, 1981, page 294. 

i. Kneale, G.W., Stewart, A. and Mancuso, T.H .• '"Reanalysis of 
data relating to the Hanford study a£ cancer risk to 
radiation", in Proceedings o£ the Internation Atoaic Energy 
Agency aeeting on Late Biological E££ecta o£ Ionizing 
Radiation, Vienna, 1978, 387-411, IAE-SM-224/510, page 404. 
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MARYLAND 

DEPARTMENT OF STATE PLANNING . 
~ 301 W. PRESTON STREET 

BALTIMORE. MARYLAND 21201· 2365 
HARRY HUGHES 

GOVERNOR 

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 

f' ..../ ~<--<...A.t: -L~ 
~ . ; ~~::.: -

CONSTANCE LIEDER 

SECRETARY 

February 29, 1984 

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

Recommendation: Endorsement with Comments 

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, ~ 
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. Bernard J. Snyder 
Page 2 
February 29, 1984 

Department of Natural Resources letter of February 17, 1984 (copy attached) 
indicated that Maryland's principal concern continues to be the hazard posed 
to its population and resources by the presence of high level wastes, including 
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 
possible to reduce the potential for uncontrolled releases of radioactive 
materials to the environment". That position has not changed. The Department 
indicated that Maryland is also concerned that the selection of a clean-up plan 
could delay the clean up. They have reviewed the analysis of the current clean­
up plan as well as the 3 alternatives. Maryland considered alternatives 1 and 2 

unacceptable as they would result in a delay of fuel removal and show no signif­

icant savings in occupational exposure. Alternative 3 seems to be more attractive 

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

In response to the review request, this letter with attachments constitutes the 

State process recommendation. The comments and recommendations made in this 

review should be considered and addressed in the development of the final 

statement. 

The State Clearinghouse should be kept informed of any decisions made with regard 

to this subject. The Clearinghouse recommendation is valid for a period of three 

years from the date of this letter. If a decision regarding the subject has not 

been made within that time period, information should be submitted to the 

Clearinghouse requesting a review update. 

We appreciate your attent.ion to the intergovernmental review process and look 

forward to continued cooperation. 

GWH/cw 

Attachments 

cc: Herbert Sachs 
Clyde Pyers 
Lowell Frederick 
Max Eisenberg 
Wilson Horst (84-024) 
Scrib Sheafor 
Michael Pugh 

Sincerely, 

I! 

1f;&~ /"Gu ger 
/ D Maryland State Clearinghouse 

fo In rgovernmental Assistance 

j.irec:tor 
>!aryland State Cl-earinghouse 

for Intergvvernmen:al Assistance 

301 West Preston Street 
Baltimore, :·lD 21201-2365 

Date: February 28, 1984 

SUBJECT: REVIEW COM}ffiNT AND RECOMMENDATION 

State Identification Number: 84-1-294 (See 81-B-158) 

Applicant: U.S. Nuclear Regulatory Commission 

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

Responses must be returned to the State Clearinghouse on or before 2/22/84 

Based on a review of the notification information provided, we have determined that: 

Check~: 

1) It is consistent with our plans, programs, and objectives (and when 
applicable, with the Coastal Zone Management Program and Historic 
Preservation Standards). 

XXXXXXi) It is generally consistent with our plans, programs, and objectives, 
----- ~ the qualifying comment below is submitted for consideration. 

3) It raises problems concerning compatibility with our plans, programs, 
or objectives, or it may duplicate existing program activities, as 
indicated in the comment below. If a meetiag with the applicant is 
requested, please check here ______ •. 

4) Additiona~ information is required to complete the review. The 
information needed is identified below. If an extension of the 
review period is reqti~sted, please check here ____ __ 

_____ 5) It does not require our comments. 

COMMENTS: See Attac::turents 

(Additional comments may--be plaEed on the back or on separate sheets of paper) 

cc: Jlr. Max EisenL>erg Signature: p;&.Jl£.;./L_ 
Name: William M. Eichbaum 

Organization: Office of Envirorunental Prograrrs 

Address: 201 West Preston Street 

Baltimore, Maryland 21201 
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STATE Of MARYLAND • DEPARTMENT Of HEALTH AND MENTAl HYGIENE 

M.ltffORAH/JU/.1 ··--{ 
David L. Resh, J~~ata 2/28/84 TO Dr. Max Eisenbe%<J fralll 

Subjlal Draft Supplement Dealing' with Occupational Radiatioo I:bse - Thzee Mile 
Island Nuclear Stati<ii, Urilt 2 

'l1le Envircnnental In'pact statarent :related to deccrltanination and disposal 
of radioactive waste resulting frau the accident at the Thzee Mile Island 
Nuclear Statioo, Unit 2, has been reviewed by this Program's Division of 
Radiation cattrol, Power Plant Siting Program. 'l1le attached :represents a 
coordinated response generated by both programs to the Nuclear Regulatory 
Cxmn:lssioo. It should be noted that both agencies support the cur:rent 
clean-up plan; however, the:re a:re reservations about the various alternatives 
outlined in the draft. 

DtR:cat 

Attac:bnent 

)~\;(0 
';t I I 
·,';/ ··.~ > ,J 
TOitlltEV C. 8ftOWN. N.D. 

Jltccm:nwt~ 
FEB 2 7 1984 

DIVISION OF 
RADIATION CONTROC 

Dr.Bemardj.SI¥der 

STATE OF MARYlAND 

DEPARTMENT OF NATUI!AL IIESOUI!CES 
ENERGY ADIIIINISTIIATION 

.IOMN ft. CIUI'P'IN 
H~ftS'I:C•cr•-

P'OWER PLANT SITING Pf!DGIIAM 
TAW&s STATE OFFICE BUli.DING 

ANNAPOUS 21401 
13011 2111·22111 

FIUuiuy 17, 1984 

REC~NEl). , : 
Fa~~ . 

. .PJ:ograa lllzect:cc . 
· · 'l!lree l!lle Island. Prograta QffiQe 

Office of !llclear Beactor RegulatiOJt u.S. !llcl.ear .Roer;JJJ.ator:y Qmni ssico 
~sbingt:on, D. c. ..20555 

AU~HEIILTH 
·--~ Pf!OGRAt.t· 

Dear Dr. Sqyda; 

Be: Programmatic Environmental Dnpact. Statanent 
. related to decontamination and disposal of 

radioactive wastes resulting fl:ail Maa:h 28, 
1.979 accident 1'hree Mlle Island Nuclear 
station, Dnit 2 Draft SupplEment Deal.U!g with 
Occup!tional Radiation Dose (~l!JREG - S683, Suallanent: lJ 

This letter is to forward· the State of Mar:yla..t'ld'::; wllllllents· on the 
SUpplement to the Pro9raamatic EnriroDDental l!DJ;act Statement. As lead agency for the State of Maryland for revie.r of_ cleanup activities at Three lti.le ~ the Power Pl~t Siting Proglllll has coordinated State revie.r of the SuPPLEment. . ' . 

Mar:yland' s pn.ncipal • ooncern oontiDUes to bi! t:h.; 'hazara posed to its 
population and re&:~urcet~· t¥ the pce&ence ali high level wastes, including spent fuel, at Three Mile IsJ.and. l!iuyland' s position has been that the "cleanup 
should pr;ooeed as expeditiously as reaSonably possible to reduce the patential for unconQ:alled releases of radioactive lllllf:erial.s to the emiroment• (PEIS, 1981). ht position~ 1¢ changed. · 

. ' 

!~be. evidence presented in the Sllppl.entent. indicates that the total 
radiation eJC~X~Sure to the work force involved in the TMI cleanup will be higher 
than originally estimateq. While we are concerned that the pdnciple of 
keeping the c.bse to these workers as low as reasonably achievable be strictly adhered to, and the c.bse redlctico ~ogr<Dil be P:operly em:ha.sUed, we note that the c.bses to the workers will continue to be within the federally allowed 
limits of 18 C!R 28, that is no indivi.Wal. worker will receive a dose in e:xcess of 3 ren per quarter or 5 ren per year. · 

TTY for Oooi·Annopalis 289· 2«111. Waollingron Motro 5115·0450 

~~~ - - I ,·, I, II,,,,,[,,],,,, ,[l,j.,,llllillllliill:liiiliiiiiliii~iliiilliiiiiiilljiiiiJiiliu m 
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Maxyland is al.EO concerned that the selection of a cleanup plan could 
delay the cleanup. We have reriewed the analysis of the current cleanup plan 
e.s well as the three alternatives. Alternatives 1 and 2 would result in a deley 
of fuel removal while resulting in no significant savings in occupltional 
exposure. Because of this delay, and_ the fact that little or no dose savings 
would be add...,ed; Maxyland considers b:lth of these alternatives ~macceptable. 
Alternative 3 IIIZI!{ seaa more attl:active because of the projected reduction in 
occupational exposure without del"aying fu~ remO'Ial. It does, baifever, 
significantly ·delay the 011erall cleanup whlle relying on the uncertain 
possibility that robotic cleanup tecbnQlogy llllil'l bealme available at sane time 
in the fUture:. Maxyl.and is opplsed to del.eying eren :PJ*fuel. rE!DCI'Ial portions 
of the cleanup on the tBsis of mere speculat:ica. For these reasons, ·the State 
of Maxyland favor& tbe c:urreal: cleiiiUJP plan. 

J::o DZ:.aop 

VJ cc: 
~ 

Richard MCtoeaa 
RaDdy Rcii8-
Bemy 'RIIgnllr 
DIIYid x.....­
Simllel Balclllr~ ~ 

~~-
'lbauas E. · , Adllinistrat:« 
lllclear uations 

~-.. 
Regio'"n3J Planning Council 

L­
~.,. 

222S North Charles Street· Baltimore, Maryland 21218-S767 (301) 383-S838 

J. Huah Nichols. ChDirman 

Department of State Planni~g 
301 w. Preston Street 
Baltimore, Maryland 21201 

Walter J. Kowalczyk, Jr., Ex«ulivt Dir«tor 

,.,.., 

Date: February 17, 1984 

RE: Metropolitan Clearinghouse Review 
and Referral Memorandum, Project: 
84-024 Draft Supplement to tiS­
Occupational Radiation Dose Three 
Mile Island Nuclear Station. Unit 
2 

State Clearinghouse 8 84-1-294 

Dear Mr, Bag«: 

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

We appreciate your attention to Metropolitan Clearinghouse procedures. If 
you have any questions, ·please contact us at 383-7110, 

Attachment 

·;;~t_~ ~ Yi~~on.HQrst,Coordinator 
Metropolitan Clearinghouse 

BattLmore C11y Anne Arunelel County Batttmore County Carroll County HarfOfd County Howard County State of Maryland 
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Project: 84-024 

Referral Source; 

Recommendation: 

Draft Supplement to EIS-Occupational Radiation Dose, Three 
Mile Island Nuclear Station, Unit 2. The EIS Related to 
Decontamination and Disposal of Radioactive Waste for the 
1979 Accident at Three Mile leland Nuclear Station Unit 2 
has been supplemented. Information indicates that cleanup 
will entail more occupational radiation dose to the clean-
up work force than anticipated •• Only one of three additional 
alterna tivea considered in t:,he supplement would result in an 
appreciably lower occupational dose, but significant dis­
advantages ate associated with this alternative. 
Department of State Planning 

~ 

The current clean-up procedure should continue as expeditiously 
as possible. The alternatives described in this report would 
further delay the removal of radioactive materials from the 
island, and would not significantly reduce the occupational 
exposure. Any and all additional funding should be pursued to 
ensure the removal of contaminated materials and damaged fuel. 
The recent IRS decision to allow tax deductions for utility 
contributions to the clean-up fund is a step in the right 
direcUon. 

Eh1>0RSEMENT IS RECOMMENDED SUBJECT TO THE ABOVE COMMEXTS. 

1 KERIBY CERTIFY ~hat· at ita 234th aeetin&, ba14 February 17, 1984 
the Jte,ional Plannin& ·eoundl cotlturnd· ill tMa ~iav_an4 ••!anal 
Me:orand~~:~ an<l incorporai:.ac! it illto tha ainutaa o! that aaatizl&. 

Fehruarv_l? 1984 
llA'!£ 

WHT£R J .. KO'.'JALCZYK, JR. 
Walter Xowalcayk 
Executive ~iractor 

FRO~!: Mr. Larry Reich, Director 
Dept. of Plannin& 
222 E. S3ratoga Street 
Baltimore, Maryland 21202 

DATE: January 25, 1984 

R p C Meeting: February 17, 1984 

0 Joint RPC/CI.ffiSA Review Cycle (up to 60 day~) 

SUBJECT: REFERRAL COORDINATOR REVIEW SUMMARY 

App11cen•·aeferral Source: Department of State Planning 

Project: Draft Supplement to EIS-Occupational Radiation Dose, Three 
Mile Island Nuchlear Station, Unit 2 

R & R File Number: 84-024 

Co-anta should ba returned byr- 2/10/84 

This project has been forwarded to the following local departments or agencies 
·(C~ap~.appropriate blanks and attach commente from the reviewing agencies): 

v;lanning ____ Public Works 

____ Environmental ProtectiDA ____ Ruman Relatione 

~there (Specify) Baltimore City Health Department 

JURISDICTION'S CI»IMEii"TS 

~ ---v_ ThThbia j ·uriadiction baa DO comments on thb proposal. 

____ Thia project ia consistent :with or contributaa to the fulfillment of local 
CC!IIIprehendve plane, goals .and objectives, 

____ Thie project rat.ea probleae concerning c~etibility with local plana, or 
intergovernmental, envir~tal or civil rtghta ieeuee and a meeting with 
the applicant .!!. requeeta4. 

____ Thie project raieee problema concerning compatibility with local plana, or 
intergovernmental, environmental or civil righte iaeuee; however, a meeting 
with the applicant ia ~ requested. 

____ This project ia. generally conaiatent with local plane, but qualifying cOIIIIIIPt\ta 
rlre neceeeary (attach coaaenta). -...,tl.~-

RETURN TO: Signature ~-r•-~~---
Coordinator, Metropolitan Claaringhouae 
Regional Planning Council 
2225 North Charlea Street 
Baltimore, Maryland 2Ul8 

Title, __________________________ _ 

Acency ________________________ __ 

~te•------------------------

" • I' 'I ' 1 1 1 1 , ' 1. r ' 1 .00111, 11 . , r ,, , , ., , , , , , ,,1111~'~iii1111Vi,,~,lilli11:1illlillllllii,"l'~''" ~.,, •• ,.llllliiiiiiiiiiiiilililiiliiiiii ·· 1111 
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TO: ~:r. Larry Reich, Director 
Departoent of Plannin& 
222 E. Saratoga Stree~ 
Baltimore, Y~ryland 2120% 

SUBJECT: PROJECT REVIEW FODI 

Date: Janaury 25, 1984 

A~: Referral Source: Department of State Planning 

Project: Draft Supplement to EIS-occupational Radiation Dose, Three 
Mi~e I~alnd Nuclear Station0 Unit·2 

R&R File Number: 84-o24 

Comment& should be"returnad by: 2/10/$4. 

Check One 

~This agency has no comments ~ 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
--sovernmental problems and a meeting with the applicant is rec;ueated. (Explain 

below) -

This project raises issues concerning compatibility with local plana or inter­
----governmental problems; however, s meeting with the applicant is~ requested. 

(Explain below) 

This project is generally consistent with local plana,:but qualifying comments 
----are necessary. (Explain below) 

Comment•~--------------------~--------------~---------------------------

3 

RETURN TO LOCAL REFERRAL COORDINATOR 
!WIED ABOVE 

Signature ~0-'(, ~ 

Research 

~ao~1: Celia Wilson 
Anne Arundel Co~mty 
Office of Planning and Zonina 
Arundel Center 

DATE: 'January 25, 1984 

ll P C Meeting: February 17, 1984 
Annapolis, MD 21401 0 Joint RPC/D·IHSA Review Cycle (up to 60 days) 

SUBJECT: REFERRAL COORDINATOR REVIEW SlJHMAilf 

App*-~Referral Source: Department of State Planning 

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

&.& R File Number: 84-024 

Comment& ahould be returned by: 2/10/84 

This project has been forwarded to the following local department& or agencies 
(Chec~ appropriate blanks and attach.cammenta from the reviewing agencies)~ 

/ 
LPlanning 

____ Environmental ProtectiOD 

__ Public Worlta 

__ Hullum Relatione 

__ Others (Specify)'--------------------------

JURISDICTION'S COMM~~ 

Check One 

____ This jurisdiction has no co=aents on this proposal. 

YThia project is conahtent ~th or contributes to the fulfillaent of local 
comprehensive plans, goala and ~bjettives. 

___ This project raises problema concarnina compatibility with local plana, or 
intergovernmental, environmental or civil. ri&hts hsuea and a •eating with 
the applicant 1! reguaated. 

____ This project raiaes probl~s concerning compatibility with local plans, or 
intergovernmental, environmental or civil rights iasuea; however, a •eating 
with the applicant is ~ requaatad. 

__ This project is generally consiatent with local plans, but qualifyin& cDIIIIII&nta 
are necessary (attach c-ents). 

llET1J1tN TO: 

Coordinator, Metropolitan Clearinsbouse 
Regional Planning Council · 
222S North Charlaa Street 
lalU110re, Maryland 21218 

Signature Clt~. UJ~..,.._ 
Title Re.W:w.\1 CoccdlooV;( 

I 

Agency ()(5) lC o{ !'lannil)'j ~ lnoi a~ 
Data Z lljetf 
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FRO:·!: Mr, Edmund CuemaA DATE: January 25, 1984 

R PC Meeting: February 17, 1984 
Director, Planning Commission 
County Office Building 
Westminster, Maryland 211S7 

0 Joint RPC/C·IHSA Review Cycle (up to 60 days 

SUBJI:CT: REFERRAL COORDINATOR REVIEW SUMMA!t! 

"P.P' 1 t&A' Referral Source: Department of State Planning 

Project: Draft Supplement to EIS-Dccupational Radiation Dose, Tbree 
Mile Island Nuclear ~tation, Unit 2 

R & R File Number: 84-024 

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

This project bas be.en 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), __________________________ _ 

-....J JURISDICTION'S CO:·Jl>ID\TS 

~ 
~This j~:sdiction has no comments on this proposal, 

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

___ This project raises problems concerning compatibility with local plans, or 
intergovernmental, environmental or civil rights issues and a meeting with 
the applicant ~ requested. 

This project raises problema concerning compatibil~cy with local plans, or 
---intergovernmental, environmental or civil rights issues; however, a meeting 

with the applicant is ~ requested. 

~ia project is generally consistent 
---are necessary (attach comments). 

a, but qualifying comments 

---------- v 7-
RETIIRN TO: 

Coordinator, Metropolitan Clearinghouse 
·Regional Planning Council 
2225 North Charles Street 
Jaltimore, Maryland 21218 

Agency Department of Planning 

Date February 6, 1984 

FRO)!: Mr. Thomas G. Harris, Jr. 
Director of Planning 

DATE: January 25, 1984 

R P C Meeting: February 17, 1984 3430 Court House Drive 
Ellicott City, ~Ia ryland 21043 

0 Joint RPC/C·IHSA Review Cycle (up to 60 days) 

SUBJECT: REFERRAL COORDINATOR REVIEW SlOOIAR1' 

-App~Aa~~Referral Source: Department of State Plannfn& 

Proje.ct: Draft Supplement to EIS-Dccupational Radiation Dose, Three 
Mile Island Nuchlear Station, Unit 2 

R .& R File Number: 84-D24 

Comments should be returned by: 2/10/84 

This project has been forwarded to the following local departments or agencies 
(Check appropriate blanks and attach comment~om the reviewing- agencies): 

__ Planning LPublic Works 

____ Environmental Protection __ Human Ralationa 

____ Others (Specify)·----------------------------------------------------

JURISDICTION'S C~~tth1r.S 

~ 
~This jurisdiction has no comments on thia proposal. 

This project is consistent with or contributes to che fulfillment of local 
----comprehensive plana, soala and objectives. 

This project raises problema concerning compatibility with local plana, or 
----intergovernmental, environmental or civil ~ights is~es and a meeting with 

the applicant £! requested, "' 

This project raiaes problema concerning compatibility with local plans, or 
----intergovernmental, environmental or civil rights iaauas; however, a seating 

with the applicant is ~ requeated. 

____ This project is generally consistent with local plans, but qualifyina comments 
are necessary (attach comments), . 

IIETUliN TO: 

Coordinator, Metropolitan Clearinghouse 
Regional Planning Council 
2225 North Charles Street 
Baltimore, Maryland 21218 

' 1 ,I 1',1 I ' 1 •\1,\[J, .. i\,Hii\i\iiDn~iil,i\ii\ ,j, iollilol li•ilo•lll•oiillililiilloliilill\~iMii!f"f'i\iliiiiiiMiiilii~iiiiillliMIIIIII~I~Iiiiiil'tiE!!ir1!!!... n 
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TO: ~lr. Thomas G. Harris, Jr. 
Director of Planning 
3430 Court House Drive 
Ellicott City, Maryland 21043 

Date: January 25, 1984 

SUBJECT: PROJECT REVIEW FO~I 

Check One 

Department of State PlanniD& 

Project: Draft Supplement to EI8-0ccuaptional Radiation Dose, Three 
Mile Island Nuclear Station, Unit 2 

R&R File Number: 84-on 

Comments should be returned by: 2/10/84 

_jl_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 ~ requested. (Explain 

below) 

CO This project raises issues concerning compatibility with local plans or inter-
----governmental problems; however, a meeting with the applicant is not requested. 

(Explain below) -

This project is generally consistent with local plans, but qualifying comments 
----are necessary. (Explain below) 
Comments. ______________________________________________________________ _ 

RETURN TO LOCAL REFERRAL COORDINATOR 
NMIED ABOVE 

Signature 1~ .. \;- _. ·- 1.- ld'"~' C7 1- 0 

Title Dire§tor ..J 

Agency Depattment pf Public Hprks 

FRI»I: ~~ llobert S, Lynch 
~irector of Planning 
45 South Main Street 
lel Air, Maryland 21043 

llATE: January 25, 1984-

a P C Kaetin&: February 14, 1984 

0 Joint llPC/Q·fllSA bviev Cycle (up-.to-,60 day~ 

SUI.JECT: UFEIUW. COORDINATOR REVIEW SUMIWlY -- -i 
--·-i 

_ _J 

MPUceac !Referral Source: Department of State Plannin; -R£GJONAL PLANNING 
Project: Draft Supplement to EIS-occupational Radiatio· 

Mile Island Nuclear Station, Unit 2 

a & R File Humber: 84-024 

Comments should be returned by: 2/10/84 

Dose, CRIJ~IL 

: fDa: • 

IAL'IIMGRt 1oW1VtNto 

Tbia project baa bean forwarded to the followin& local lapartaenta or acenciea 
(Check appropriate blanka and attach commenta froa the reviawin& agencies): 

_!__Planning 

____ Environmental Protection 

_Public Vorkll 

__ Human Relations 

__ Others (Specify)·-------------------------

JURISDICTION'S Ct»~tn."TS 

Check One 

:__This juriadiction baa no comments on thb proposal. 

__ Thia project is conaiatent with or contribute• to cha fulfillllent of local 
comprehensive plana, aoala and objectives. 

__ Thia project raiaes proble~~a concerning caopatib111c-, vith local plena, or 
inter&ovarnmental, environmental or civil ri&hta iaauea and •-•aatin& with 
the applicant ~ raqueated. 

__ This project raiaea problema concarnin& compatibilit'J with local plana, or 
intergovernmental, environmental or civil ri;hta issues; however, a meeting 
with the applicant is ~ ritqueated. 

__ Thia project 1a generally conaiatent with local plana, but qualif)'in& cCIIIID8nta 
are naceaaary (attach comments). 

-~· A;±~ Si&natura I kfu... · 
Jtn'1lliN TO: R~bert S. Lynch Director 

Title Coordinator • Metropolitan Clearin&houae 
Regional Plannin& Council 
2225 North Charlea Streat A&ency Planning & Zoning 
Baltilllore, •laryland 21218 

nate 2/14/84 
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TO: Hr. Robert S, Lynch 
Director of Planning 
45 South Main Street 
Bel Air, Maryland 21043 

Date: January 25, 1984 

SUBJECT: PROJECT REVIEW FORM 

Check One 

AnnltEaner--Referral Source: Department of State Planning 

Project: Draft Supplement to !IS-occupational Radiation Dose, 
Mile Island Nuclear Station, Unit 2 

R&R File Number: 84-024 

Comment& ahould be returned by: 2/10/84 

~Thia agency haa no comment& on thie propoeal. 

This project is conaiatent with or contribute& to the fulfillment of local 
----comprehenaive plana, goals and objactivea. 

____ This project raises iaaues concerning compatibility with local plana or inter­
governmental problema and a meeting with the applicant 1e rec;.ueeted, (Explain 
below) -

~ ____ Thia project raisea iaeues concerning compatibility with local plana or inter-
~ governmental problame; however, a meeting with the applicant ia~ requested, 

(Explain below) 

____ This project ia generally conaiatant with local plana, but qualifying commenta 
ara nacasaary. (Explain below) 

~t••-------------------------------------------------------------

RETURN TO LOCAL REFERRAL COORDINATOR 
HAttED ABOVE 

Mr. James Hoswell 
Office of Planning & Zoning 
County Courts Building. 
401 Bosley Avenue 
Towaon, Maryland 21204 

SUBJECT: PROJECT REVIEW FORM 

Date: 
"::.B 22 'IREGi"NAL PLANNhG, 

January '2!i'"'~984 . COUNCil 

. - FEB 21 1984 

SALTIMrR'-. ••l.-."·,~ ~ 

Appl 1 
c •n• • Referral Source: Department of State Plann1ng 

Project: Draft Supplement to EIS-Qccupational Radiation Do!l•a-~r­
Mile Iaalnd Nuclear Station,. Unit 2 

R&R File Number: 84-024 

Comments should be returned by: 2/10/84 

Check One 

~This asency has no comments on thia propoaal. 

This project is consistent with or contribute& to the fulfillment of local 
----conprehensive plans, goals and objectives. 

____ This project raises issues concerning compatibility with local plans or inter­
~overnmental problems and a meeting with the applicant is re~uested. (Explain 
below) -

This project raises issues concerning compatibility with iocal plans or inter­
----governmental prQblams; however, a meeting with tha applicant ia not requested. 

(Explain balowY. -

____ This project ia generally consistent with local plana, but qualifying comments 
are necessary. (Explain below) 

Co=ents Insufficient time to review. When personnel is available 
impact statement will bJO! r_~_an_<i__comme_nts _ _m~~L _ _!iopefull_y this 
can be done within the next 30 days. 

RETURN TO LOCAL REFERRAL COORDINATOR 
NMIED ABOVE 

cc: Mr. Ian J. Forrest 
Mr. J. James Dieter 

Signature (.~~-1, )( ~,y:,·(';;:J {/ 
Director 

Title Waste & Water Qua 11 ty Management 

A&ency Health Department 

·-··-· ... .......,u•uy Nowara Counlv C:t::uo "'' • ...... ·-- ~ 

--'" - , 1 , flilllilfllliiil'tllllll1tili,,f~lflflfliil 1 I ,lllh 11 'l'lllllllliilfii~~~IUIIIiililiiiliii~lillliiU!.Ui.' 1 5""11- 11 
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~ORIIIOII;Y C • • !tOWN. N.O. .JOHN"· GRI .. l":" 
elf'V"SIC•IlTA•• 

-0WrC~~~i\E.\\\\ j· ...,_~lj) 
~ 

7EB 2 7 i984 

:;:VISION OF · 
:,;DlA1\0N CON1~1.! 

.::. Bernard j_ SJ;ider 
. .?rogrcD Di.::ectOI: . 

STATE OF MA.RvtANO 

DEPARTMENT OF NATURAL RESOURCES 

E.~EllGY AOMINISTRATIO'I 
I'OWEll PLANT SITING PAOGR.Uol 

JAWS STATE OFAa 8\JII.DING 
ANHAPOUS 21401 

13011 289-2281 

Februaiy 17, 1984 
REr 
~IT'f H£AL7H 
MAN~ PRoGRAM· 

~ee l!ile Island Progra:ll Offiat 
C'ffice of Nuclear .Reactor Regulatioa 
·J.S. Nuclear .Regulatory ca.missim 
.:ashington, D.C. ,.2ll555 

Dear De. SnydK: 

Re: Programmatic Emironmental Impact.St:atanent 
related to decontamination and disJ?:lsal of 
radioactive wastes resulting fraa March 28, 
19'19 accident 'Ihree Mlle ,Island Nuclear 
station, tllli.t 2 Draft SUppl.Eined: DeaJ..im.J with 
OCCUp:ltional Radiation DQse (BlREG - ll6B3, 
Silgllanent lJ 

T!rls letter is to forward· the State of l.Jaz:yland' s COI!IIIents· on the 
3u;:pl.etent to the Prograrmatic Enriromental. ~ct Statanent. As lead agency 
for the State of !1aryland for review of cleanup activities at Three !tile 
~ the Power Plim,t Siting Progam haS coordinated State review of the 
Supplenent:. 

·sryland's principal concern continues to be the hazard posed to its 
~pulation and resources· 1:¥ the J;resenoe of high level wastes,. including spent 
!:uel, at Three J.lile Island. Hatyl.and's ]?:lsition has been tbat the "cleanup 
should p::oceed as e~tiously as reasonably ]?:lssibl.e to reduce the potential 
ror unc:ontrolled releases of radioactive materials to the emirorment• (:PE!S, 
1981). 'l1-..:1.t J:Dsition has not changed. · 

·:~. c.•iicence presented in the Supplement. indicates that the total 
radi..:lc~n e::q:osure to tl:e work force involved in the 'D!I cleanup will be hig.'1er 
than originally estimateq. While we are concerned that the pdnciple of 
keeping the dose to these workers as lai as reasonably achievable be strictly 
lc:;;,ered to, and the dose red.lc:ticn p:ograr.a be properly Eml=hasi2ed, we note that 
>:;:.e eoses to the workers will continue to be within the federally allowed 
l.ir.li.ts of 10 Cffi 21l, that is nr:J i:xii.vidual worker will receive a dose in excess 
C>f 3 ren per quarter or 5 rem per year. · 

TTY lot O.of·Ann- :zes. 20011 Wo~tor1 M"'"' !eS-00!0 

;: • :..,';7'_,1!..1::~ 

Macyl.and is also concerned that the selection of a clea.,:.:p plan coulC: 
delay the cleanuP. We have reviewed the analyds of the current clP.anup plan 
~swell as the three altermtives. Alternatives l and 2 would result in a delay 
of fuel removal while resulting in no significant savings in OCC1lpltional 
exp:>sure. Because of this delay, and the fac:t that little or no dose savings 
would be achieved, &Iyl!md considers both of these alternatives una=ptabl.e . 
Al~ermtive 3 1IIZ!y seBII more attractive because of the projected reciuction in 
cfjcupational exposure without delaying fuel ranoval. It C:Oes, however, 
significantly ·delay the werall cleanup while relying on the uncertain 
possibility that robotic cleanup technology may _becx:ne available at s::me ti.lne 
in the fill:ure". Macylzmd is Opp:lsed to delaying even ]?:lst-fuel reno.Tal portions 
of the cleanup on the basis of mere f!FeOllation. For these reasons, the State 
of lmy~ fnors the current: cleanup plan. · 

. TEM:aup 

cc: R1c:hard McLeaB 
Raixly~- . 

llem:y~ 
David L.;..Resh. 

'Salmlel Balcer, D5P 

Sinoer~-~~ 
~anas E. d1'e, Mninistrata: 
Nuclear uations 
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Regio-nal Planning: Council 

222S North Charles Sireet· Ballimorc, Maryland 21218-S767 (301) 383-5838 
J. Hugh Nichols, Chairman Waller J. Kowalczyk., Jr., Extcutive Dirtctor 

)> 

+'> 
~ 

Department of State Planni~g 
301 W. Preston Street 
Baltimore, Maryland 21201 

Date: February 17, 1984 

RE: Metropolitan Clearinghouse Review 
and Referral Memorandum, Project: 
84-024 Draft Supplement to ~IS­
Occupational Radiation Dose Tbree 
Mile Island Nuclear Station. Unit 
2 

State Clearinghouse I 84-1-294 

Dear Mr. Hager: 

The attached review and referral memorandum is certification that the above 
referenced project has undergone review and comment by the Regional Planning 
Council and a recommended action has been determined based on the Council's 
findings. 

Comments on this project were requested from: Anne Arundel County, Baltimore 
City, Baltimore County, Carr~ll County, Howard County, Harford County. 

Comments from the following jurisdictions are included with the Clearinghouse 
review:. Baltimore ~ity, Anne Arundel County, Carroll County, Howard County. 

We appreciate your attention to Metropolitan Clearinghouse procedures. If 
you have any questions, please contact us at 383-7110, 

Sincerely, ~ 

~;{~j{~st,Coor~i~or 
Metropolitan Clearinghous~ 

Attachment 

Barhrr.ore C·ly AnnE Arunclet County BarN~ore County Cart oil County Hatford County Howara County State of t.'ar)tand 

UClOI\Al. PLAA"WDIC COUIICD. 
2225 ~orth Charles Street 
~lUaore, Maryland 21.218 

RPC Meerins February 17,.1984 

bVUil AND I.D'JUA1. II!MCa.&KD11M 

Project: 84-024 

Referral Source; . 

Recommendatiou: 

Draft Supplement to EIS-Dccupational Radiation Dose. Three 
Mile Island Nuclear Station. Unit 2, The EIS Related to 
Decontamination and Disposal of Radioactive Waste for the 
1979 Accident at Three Mile Island Nuclear Station Unit 2 
has been supplemented. Infoxmation indicates that cleanup 
will. entail· more occupational radiation dose to the clean-
up work force than anticipated •• Only one of three additional 

,alternatives considered in t.he supplement would result in an 
appreciably lower occupational dose, but significant dis-

. advanta&ea a~e associated with this alternative. 
. Department of State Plannina 

~ 
The current clean-up procedure should continue as expeditiously 
as possible. The alternatives described in this report would 
further delay the removal of radioactive materials from the 
island, and would not significantly reduce the occupational 
exposure, Any and all additional funding should be pursued to 
enaure the removal of contaminated materials and damaged fuel. 
The re.cent 1RS decidon to allow tax deductions for utility 
contributions to the clean-up fund is a step in the right 
dirac~Ion.. 

ENDO~EMENT IS RECOMMENDED SUBJECT TO THE ABOVE COMML\'TS. 

I HniJl CERTIFY that at ita~234th -tm&o laeld February 17 1984 
the lle,ional Plannin& CoWidl COIICUUad' ill tbia ...-,sw _aa.d lefa.ftd. -
Memorand~m~ an•l inco~oratad it Slato the ldavtu o{ that •atSIII-

F@bruarv_ 12.....__19_8_4.___ 
~tt 

W~1.T£R J_K01JALCZYK. ,m. 
Valtaz lovslc&Ji 
laacvtSve DS~•c~ 

'1111111111 'I I I 'lllllllllllll,ililllll1!1111111.~i~llililiiiiii111111Mi•iltlllllillllllllllllliiiMIIIIIIIIIIIII-···············--------~n~ 
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Bechtel National. Inc. 
Eng meers- Constructors 

Oak A•dge Off•ce 

Jackson Plaza Tower 

800 Oak A•dge T urnp1ke 

Oak R•dge, Tennessee 

, 
MaJI Addr11ss P 0 8011 350. O~k R1dge. TN 37830 

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: 

Februa~y 29, 1984 

Please review the following comments on NUREG 0683, Supplement No. 1 
Draft Report. 

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 distribution 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: 

ITEM 2 

VIKEM 
MET-ED 
CATALYTIC 

1979 

28.161 
36.285 

5.371 

1980 

52.588 Person-Rem 
3 3. 14 6 

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, and C 
Decon Heat Vaults 
Containment Spray Vaults 

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, please do not hesitate 
to contact me at your convenience. 

Sincerely, 

0-.JJ.~ 
Valmore F. Bouchard 

VFB:cdw 

Attachment 



AUXILLARY & FUEL HANDLING BUILDING EXPOSURE FOR DECON AUXILIARY & FUEL HANDLING BUILDING EXPOSURE FOR DECON 

VIKEM EXP. (mr) PERSONNEL AVG. EXP. MET-ED EXP. (mr) PERSONNEL AVG. EXP. 

May 30 - June 30 9,919 118 84 Man mReD 
April 27 - June 30 13,424 37 362 Man mRem 

July 1 - Sept. 30 12,982 164 79 Man mRem 
July 1 - Sept. 30 6,985 28 249 Man mRem 

Oct. 1 - Dec. 31 13,384 36,285 159 84 Man mRem 

Oct. 1 - Dec. 31 7,752 28,161 15 517 Man mRem 
Jan. 1 - Feb. 26 7,988 65 122 Man mRem 

Jan. 1 - Feb. 26 ·6,901 17 409 Man mRem 
Feb. 27 - March 3 831 31 27 Man mRem 

Feb. 26 - March 16 976 17 57 Man mRem 
March 4 - March 16 3,376 36 94 Man mRem 

March 17 - March 30 2,610 21 124 Man mRem 
March 17 - March 30 3,207 32 100 Man mRem 

March 31 - April 13 2,059 21 98 Man mRem 
March 31 - April 7 1,592 31 51 Man mRem 

April 14 - April 27 1,560 20 78 Man mRem 
April 14 - April 27 2,765 32 86 Man mRem 

April 28 - May 11 2,072 16 130 Man mRem 
April 28 - May 3,420 31 110 Man mRem 

May 12 - May 25 1,655 15 110 Man mRem 
May 12 - May 25 2,890 31 93 Man mRem ::t::o 

May 26 - June 16 1,407 17 83 Man mRem . 
May 26 - June 8 1,302 30 44 Man mRem .J':> 

w June 16 - June 30 1,299 17 77 Man mRem 
June 9 - June 22 3,605 28 129 Man mRem 

July 1 - Aug. 10 3,378 17 198 Man mRem 
June 23 - July 5 1,562 29 54 Man mRem 

Aug. 11 - Sept. 7 5,695 18 316 Man mRem July 7 - July 20 2,666 32 83 Man mRem 

Sept. 8 - Sept. 15 642 16 40 Man mRem July 21 - August 3 2,515 28 90 Man mRem 

Sept. 16 - Sept. 28 1,419 12 118 Man mRem August 4 - Aug. 18 2,203 31 72 Man mRem 

Sept. 29 - Oct. 13 1,473 33,146 13 113 Mam mRem August 19 - August 31 3,559 27 131 Man mRem 

Sept. 1 - Sept. 14 5,324 32 166 Man mRem 

Sept • 15 - Sept. 28 1 ,201 24 50 Man mRem 

Sept. 29 - Oct. 12 2,582 52,588 21 122 Man mRem 

. 1 lllll,llllllllh,liltL~IIiiLnllllill,lildl,l"lll,llll, !llm~~~~~~~~~~~~~Miiiiiiirlllliiiliiiiliilll-.. 1 
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AUXILLARY & FUEL HANDLING BUILDING EXPOSURE FOR DECON 

CATALYTIC EXP. (mr) PERSONNEL AVG. EXP. 

APRIL 27 - MAY 17 5,371 28 192 Man mRem 

United States Department of the Interior 

OFFICE OF THE SECRETARY 
WASHINGTON, D.C. 20240 

ER 84/45 

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

Dear Dr. Snyder: 

i '984 

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. 

8403020277 840301 
PDR ADOCK 05000320 
P PDR 

Sincerely, 

./ 

~ib~~:,;£:J 
/ ~ruce Blanchar . 

Environmental ~· ~!rector ro)ect Review 

Dol~ 
'lo 
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS 
WASHINGTON. D. C. 20555 ~ 0.:-.... ,.., . 

? ...... 

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 PROGRAMMATIC 
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, 

~'-~~ 
Chairman 

Enclosure: 
Feb. 24, 1984 Subcommittee Comments on TMI-2 

Cleanup and Related IssuP.s 

Reference: 
Programmatic Environmental Impact Statement RelatPd to Decontamination 
and Disposal of Radioactive Wastes Resulting from March 2P., 1979 
Accident, Three Mile Isl~~d 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 (PElS) 

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 
Station, 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 detailed 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, 
~hey 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 SP.rvices of 
professional personnel expert in the chemical beh~vior of cesium so 
that they can effectively address the problems represented by this 
radionuclide. They apparently do not now have such expertise. 

3. There appear· to be s~veral aspects of the recovery operations 
whereir. a better understanding of the radiation protection problems 
and a better knrwledge of more effective control measures would be 
helpful. Thes~ aspects includP.: 

a. Nature of Airborne Radionuclides 

In connection with potential internal exposures of workers 
within Tp.4!-2 containment, ther"? is a need to specify the 
radionuclide composition of thP. various 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 

''I 11'11 II r111!11 [,lriWIH!II ,r ,], r,,,,, , ,'lrl,rrl,r"il,r,IIItllitl,llll drl,rrrlrrr,r,r,r,r,r,]l,llllfrr,IJilliluilt!lil,llliiitl~itt~iiiiliiiiliffi ... frrfEiiiiilriiliiriilnl!ltiMI 1 



RE COMMENTS/TMI CLEANUP 2 

studies should be undertaken to more clearly delineate the 
nature of the airborne radionuclides. 

b. Internal Versus External Exposures 

)::> 

.p. 
0'1 

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. 

Dr. Bernard J. Snyder.,Program 
DirectOr 

Three Mile Island Program Office 
Office of Nuclear ReactOr Regulation 
u~·s. NRC 
W!!shington, D. C. 20555 

Dear Sir: 

March 24,1984 

RE:PEIS related to decontamination 
and disposal of radioactive wastes 

resulting fromMarch 28,1979 accident 
at TMI Unit 2 occupational radiation 

dose revisions NUREG1060 

It i"""" ststed in NUREG 1060 that revised, increased, dose estimates "slightly raise 
the chance~ofll cancer fer the group{werkers exposed to radiatil in TMI Unit 2 
clean-up} a~ a whole"• 

COMMENT: How can the NRC claim "slight raises the chances o£tancer" when NO ONE 
Knows what thehitiating mechanism of cancer is? The Americax:t Cancer "society" is 
only now starting a surv<¥ to attempt to find out if· diet. werk Or other exposure to 
chemicals and/er £erms of radiation, heredity, etc •• etc. could possibly be the trigger 
fer the 1 in 5 cancers our"developed" societ y can expect. IF • aft~ aU these years of 
collecting money to fight cancer and/Or "to wipe out cancer in our lifetime", the med:iaal 
experts still do not know WHAT causes cancer .. it seems beyond the scope of the 
expertise oJlthe NRC to claim that the rise in cancer rate will be slight. If the same 
number of WOrkers are exposed to the new extiinated exposure, the cancer to be expected 
will rise PrOPOrtionately. U.C mere numbers are exposed at this higher estimated 
radiation exposure, mere cancers can be expected. Either way, there will be mere 
cancer(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 radiation "treatment" fer cancer for decades. Unfortunately 
no on<\tells the patient, enveloped as they are in pain, emotional terment, and financial 
crisis, that that "treatment" of radiatioo. will increase their EZit chances by 27 of 
developingJt a secondary cancer as a result of that "treatment". 

COMMENT: The increased radila.tion exposure, be it assessed to the estirBted number 
of werkers or an increased number of werkers 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 cxmsidered only kin light of 
increased cancer. The aging processes must also be considered that give rise 
to increased kidney disease, diabetes• and aU the age-related diseases. Simply, 
the PrOcesses that cause reacter embrittlement must be transposed to human 
embr ittlement. 

IN CONCLUSC!PN: The assumption that there is a "natural" radiation is false. 
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Dr. BernardJ .Snyder,Program DirectOr 
Three Mile Island Program Office 

March 24,1984 

Office of Nuclear R eacter Regulation 
U.S. NRC 

R E:PEIS -elated to decontamination 
and disposal of ,.adioactive wastes 
•esulting f,.om Mat'ch 28,1979 accident 
at TMI Unit 2occupational -adiation 
dose revisions NUREG 1060 

Washington, D. C. 20555 

TheEPA "natut'al radiation" is based on measut'ements and/o,. models and/o­
assumptions that.holdx no Jet value in real life. The NATURAL ,.adiation of 
the earth has been decaying, with the exception of added ,.adiation from 
cosmic sources, UNTU.. the advent of the "atomic age 11• The MAN-MADE 
radiation that has'll been acclllhulating in the environment since then is NOT 
11natural11, but man-created, so the EPA 1'mtu,.al radiation" is incerrect. 
The only NA TlJRAL radiation basis should be a declining facto,. in ea~th 1 s 
en viO!X)nment. But that ceased when man first began to extensively use coal 
and then accele\4:'9.ted when man started 11creating11 t,.ansplutonium elements 
more Or less fo,.ty yea,.s ago. That fact may well be the ,.eason for the 
escalating cance~ s and birth defects, in spite of our "advanced" civilization. 
With thirteen man-made isotopes now recognized• we are adding a human 
(but not humane) factor to the 11natut'al11 radiation that has not been recognized 
for what it is-added radiation that is not "natural11, but is countedaa:: as such 
in assessing ~isk/benefit of nuclear activities. Unfortunately the risk is assigned 
by those in power, and that risk is a~edfor futu,.e generations, while the 
lfbenefit 11 is a self-interested factor of short term duration, to either fulfill 
the"scientific 11 curiosity of a few individuals or sustain the jobs of those invcived 
in "managing" nuclear activities. 

~/ 

<?( I ,A 
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BOX Z303 \':. ;:,;'J::<:I:;-::;:s RD_. 
§6l,L;;;E:;::;:::::, N.y. 12417. 

D~. Bernard Snyde~ 
?rogram Director, :':ii2:?0 
Office of Nuclear Reactor 

Regulation 
U.S. Nuclear Regulatory 

C:):nmission 
Washington, DC 20555 

Dear Dr. Snyder: 

501 .. ,:~e St:'ee-t 
I\"1iddle~own, F.;. 170=7 
April l, l924 

I attended the February 15, 1984, NRC meeting at :•liddletown High 
School to comment on the Draft Supplement related to T:U #2 
decon/dafueling. 

<lly comments appear on pages 77 to 94 of the transcri?ts. In 
reviewing my notes it appears there is an ·omission of the tezt 
of my presentation. 

I asked Bernard Snyder why the licensee is not submitting the 
previously 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 
personnel and funding. 

I am very confused as to why the state of Pennsylvania will be 
submitting the proposal ~lluded to earlier and not GPU. 

For the record I feel it is necessary this be added to my comments 
and unfortunate the question was omitted from the transcript. 

9404060276 940401 
PDR ADOC~ 05000289 
H PDR 

Sincerely, 

,._. ··~-~ '( 
'/ r ;,...,~ t...:.,. 

Donald E. Hossler 

1, I ,I I I lllllililll'lllllliiiilliililllillhii~llllliliiiillllllii~lll~lill.li~llll-111111- II 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

~ ........ (PRQ1'""' 

r\ffi2'9Sd OFFICE OF 
EXTERNAL AFFAIRS 

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

Dear Or. 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, Unit 2 (NUREG-OG83, 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 Ionizing 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 L0-2. 

Should you have any questions please call Dr. W. Alexander Williams 
(382-5909) of my staff. 

Since.rely, // 

t:llhX?~ 
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. 

to the Programmatic Environmental Impact Statement Related to 
Decontamination and Disposal of Radioactive Waste Resulting from 

March 28, 197g 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, Lin 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. 
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Model 

NRC 

TABLE 1 

Occupational Workforce- Linear Response Models 
Est1mated Fatal Cancers per 10~ person-rem 

Single coefficient 

131 
BEIR-3 Absolute 
BEIR-3 Absolute 
BEIR-3 Relative(a) 
BEIR-3 Relative(a) 

163 Male 
225 Female 
311 Male 
407 Female 

194 Average both sexes 

359 Average both sexes 

(a) 

(b) 

Leukemia and bone-absolute risk; all other-relative risk. 

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. 

Model 

NRC 

Table 2 

Estimates of Fatal Radiogenic Cancer Among Make TMI Workers(a) 
for Exposures of 13,000 and 46,000 person-rem 

Total Cancer Fatalities 

13,000 person-rem 46,000 person-rem 

1.7 6.0 
BEIR-3 Absolute Risk 
BEIR-3 Relative Risk 

2.2 (2.5) 
4.0 (4.7) 

7.5 (8.9) 
14.3 (16.5) 

(a) Averages for both sexes, as in the NRC analysis, are shown in parenthesis. 

(b) This table multiplies the response estimates in table 1 by the NRC 
estimated exposures to give risk estimates with the more recent 
models. 

I' I Iii' lllil~~··llillll~~~ffi~~~~D~~~~)~j~?,.,,.,,., •••• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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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 

1980 
1981 
1983 

Estimated occupational for decontamination 

10,000-40,000 person-rem 
9,000-24,000 person-rem 

16,000-28,000 person-rem 

EPA recommends that the fourth paragraph on page 1.3 be changed to reflect 
all of these estimates. 

Bernard J • Snyder. 

Program Director 

TMIFO 

U.S .N .R .C. 

Dear Sir; 
Please accept this letter as my comments upon the Draft Supplement to the 

TMI#2 Progr&lllliiS.tic EIS. I submitted coll!lents to the PEIS. Included in those 

c CJIIlllents *ere 7r1 doubts about the low exposures presumed by the PEIS. MY 

doubts have shown to be closer to the truth than the optimistic "reality" 

assumed by thll 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 rn.listically. 

1. zirconium fire' 

2. upgrading of the polisher. 

The chance of a zirconium fire iacreaaes the potential for exposures astronomically. 

If there is azirconiua fire, much radioactive material can be loosed from the 

containment. The flRc has not looked at the possibility of a zirconium fire in 

an adequate manner. 
If there si a zirconium f'ire and subsequent high exposures , not only will 

this draft EIS be in e=or ;but also, lives will bs endangered. 

This is only one area that is def'icient. Because of' these concerns, I respectfully 

request that the draft be taken back and work be teaporarily stopped until 

adequate protection :t'or workers is in place. 

Respectfully submitted, 

'~. o.---7 / ?;[· . ~-:?"- ..-o:. . L 
/;>·7G ____:___ x -t'-'· u 

M. I. LEWIS 
6504 BRADFORD TERR 

PHILA •• PA. 19149 

(/ /o.f,tl 
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Chairman Fallidino 
Commissioners Gilinsky, Roberts,Asselstineand Bernthal, 
Sirs; 

Please accept this letter as my petition for APPEAL OF THE NRR DIRECTOR'S DEGISION 
of 2-17-84 denying my request to postpone the hsadlift af TMI#2 for good cause. The 
Director of NRR recently issued a denial d' Marvin Lewis' Request to J>ostpone the 
Headlift of TMIH2(DD 84-4 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 TMIH2 can result in a fire whcih endangers 
workers and the public with radioactive releases /. Further the work done by the 
NRC staff and used as the basis for the Director's decision and denial ignores obvious 
dangers and allows a dangerous headlift without sufficient assurance for the health and 
safety of the public and workers. The staff's research and experimental techniques demonstrat' 
incompetence, ignorance of zirconium properties, and purposeful obsfucations. 
Basis of Petitioner's Request to stop Headlift: 
Petitioner based his request to stop headlift upon three major deficiencies in the 
staff's evaluation of the pyrophoricity ar~the zirconium present . in the TMI#2 reactor. 
A. Zircolloy has gone thru an unknown temperatUI!e, 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 Birector's Decision mentions the a~ove petitioner's concerns , but does not lay them 
to rest. In fact the data that is used to answer the petitioners concerns increases 
the peoitioner'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 8). The Denli.a.l was issued on J-2-84, over 6 months later, under 
the rules of the NRC , the issue of pyrophoricity was in limbo until the Director's 
Denial , not allowing Petitioner to bring any further action until the Director's 
Denial. This delay could very well have proven fatal.both legally and actually 
if a fire had broken out at TMI#2 due to uncovering the coDe. 
The Director states that the "issue of pyrophoricity was addressed by the licensee 
as p3-rt of its underhead charaaterization Rtudy" and "extensively evaluated by the 
NRC staff ... " Although these studies were done , they did not answer this petitioner's 
specific concerns. (see A, B, and C above.) 

""· 

In answer to the Petitione;rs concern A that "Zirconium could have gone thru unknown 
temperature , time and hydrodyaamic stress patterns that could have easily harmed a 
normally present non-pyrophorific oxide film" , the Director states"(®2) the primary 
syetem flow dynamics during the TMl#2 accident would not likely have transportad 
large quantities of pyrophoric ~~&terial, if formed , to the top of the pleaua," 
The deficiencies in the director's answer hare include 
a. the flow characteristics during the TMl#2 accident are still an Unknown1 therefore, 
any conjecture about where and what the fbw could have bean during the TMI#2 
accident is just that ,conjecture. The "flow characteristics"during the accident 
deterained by the staff and repeated by the Director in his Denial is pure 
conjecture and should be given no weight • 
b. The concern that the accident conditions could have haraed the normally present 
oxide film is not explored at all in the Director's Denial. This concern is not 
answered or even discussed. At a ainiaum , the Petitioner's concern about the damage 
to the normally present oxide film sho~ld be discussed in the Director's Denial. 
c. The Director states that"large quantities af pyrophorific aaterial" would not have 
been transported to the top of the plenum. 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 propagate on its own to 
the zirconiua below the water line. Zirconium not only burns under water but does 
so very well, once started out of water. This information is very necessary and 
the Commission should order that the amount of zirconium above the water line needed to 
start a propogation of the fire to the 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 (Ha±tman 
Allegations) , a, reducing agent, could easily have produced conditions favorable for 
the formation of zirconium hydride. The presence of hydrogen in the RPV during the 
accident is not discussed in the Director's Denial. This is truly unfair and a major 
deficiency to overlook obvious and continuing dangers: 
Also the Director Qtated, "Mix(ing) with core debris ••• would prevent the development 
of pyrophorific conditions." The petitioner has pointed out and the lettere fre; 
Dr Gulbransen have pointed out that zirconium hydride often becomes ~ore dangerous 
when contaminated. The Directur•s statement on the contamination to prevent pyrophorific 
development ignores the empirical and commercial hietDny of zirconium. Contamination 
is used in the fireworks industry to produce zirconium time delay fuses. 

I I I 1 li11 1 ,1.111,1.1 111111111111111 lll"llllmlnlfllll~lllllll~llli~l·lll~il~iii"fratiiiillliiiiMIIiilllllllillllllilliiM-11····-----·IIilllllll············------------------... 
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.ne saapling technique to deter.ine pyro;horicity is so devoid of basis that 

critique can easily sound like a harangue. Why only six S&JDples from the 

core? How were these determined ·to be representative? Why only two "scrappings" 

fron the pleaum surface? Why are these representative? was the problem of a fire 

start·ing above the water line aDd propagating to zirconi- below the water explored at 

all either in expedaent or thru research? How did "cheaical analysis" of filter solids 
' 

and scrappings deteraine lack of pJrOphorific aaterials? Wha.t did.the chemical 

anlyeis deter~~ine? Coaposition? Then give the compositb n that was found. 

How are the above tests representative and what are they representative of? 

Dr Gulbransen's letter of March 2, 1984, to MarVin Lewis points out many deficiencies 

in the experilaental technique. At aainiaum, Dr Gulbransen's =itique should be 

answered. I would also add that tilling is very iJiportant in assessing the 

pyrophoricity of zirconium. Zirconi- left in ltrcan increase or deorease its 

ability to ignite. This depends on conditions such as tiae , teaperature and cont&lllinants. 

some JDention of the handling tecbni~tues for experiaental saaples is indicated and 

not aentimed. These are all deficiencies in the Director's Denial. 

~1· 
Due to the deficiencies cited in the Director's Decision and denial of this 

peti~ners Request , Petitioner appeals his request and the Director's uenial 

to the Co11111ission. This is a dire eaergency as the waterline has been lowered at 

. THIN2 and a fire is a present and likely possibility. 

r Nc, ,, ~._;,''.:: I. ( TJ( r 

subaitted, :?~~ 

''''""""'" I);'~~. ll~'Y /Ji}LLt~,·~ 
M. I. LEWIS 

6504 BRADFORD TERR. 
PHILA., PA. 19149 

<) <.' ~1<"//,v.>c: t 
/v /. E tl/ ,-_5 1· c .J'y, 

® 
University of Pittsburgh 

SCHOOL OF ENGINEERING 
Department or Metallurgical and Materiels Engineering 

March 2, 1984 

Mr. Marvin Lewis 
6504 Bradford Terrace 
Philadelphia, PA. 19149 

Dear Mr. Lewis, 

I received a copy of a letter to you by Harold R. Denton dated 
February 17, 1984 concerning your request to postpone lifting of the 
reactor pressure vessel head at T.M.I. #2 Power Station. Attached to 
the letter was the Director's decision under 10 C.F.R. 2.206 denying 
your request. I supported your request with a letter and a short paper 
on the effects of oxygen, nitrogen and hydrogen on the mechanical 
properties of zirconium. 

I would like to make several comments regarding the staffs review 
of the pyrophoric reactions of zirconium. 

1). The zirconium particles were identified as commercially available 
of 62 microns or less. This is very indefinite. 62 microns 
is a rather large zirconium particle, probably covered with an 
oxide film and not very pyrophoric. Nobody ships pyrophoric 
powders around in bottles • 

2) The dangerous size of particles are smaller i.e. 3 microns and 
free from oxide films and other impurities on the surface. I 
have hade these ignite at room temperature, 700p in air. 

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. 

4) Ute experime~ts described in Mr. Denton's letter may lead the 
uniformed to false conclusions. 

I am glad you brought this question to the attention of the office of 
nuclear regulation. I am pleased that they considered the problem, but I don't 

feel they have explored the problem completely. 

Very truly yours, 

LL./?f. ~< (/ <«-·•· "~·-
Earl A. Gulbransen 
Research Processor 

848 BENEOUIA HALL. PITTSBURGH. PA 15281 
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

OFFICE OF INSPECTION AND ENFORCEMENT 
WASHINGTON, D.C. 20555 

March 7, 1984 

SSINS No.: 6835 
IN 84-18 

IE INFORMATION NOTICE NO. 84-18: STRESS CORROSION CRACKING IN PRESSURIZED 
WATER REACTOR SYSTEMS 

Addressees: 

All 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 coglant system CRCS) gf a PWB has a hydrogen 
pverpressure 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 l, 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 thio­sulfate solution was normally kept in a storage tank to be available as an 

*Inconel 600 is an alloy trade name of International Nickel Company. 

8-\020:10028 

IN 84-18 
March 7, 1984 
Page 3 of 3 

stea•line 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. 

Metal1urgical 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 syste. was nor.ally stagnant and heat-traced to 180°F to keep the concentrated boric acid in solution. The source of the contaminants is believed to be· i~urities 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 Adminis­trator of the appropriate NRC Regional Office, or this office. 

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 
THREE MIL£ ISLAND UNIT 2 

••••• 

f?) ~~ 
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 con~ents 
on this document: 

l) 

2) 

The staff should discuss fully the uncertainties 
in the cancer (and genetic) risk coefficient used 
to estimate the potential health effec~s 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. 

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. 

~' 9o~h t~e ~~n~~ !~ ~ot~~tial c~~=~~ i~c!~9~~~ 

(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 ~~e 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 Nunzio Palladino 
April 16, 1984 
Page 2 

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. 

6) Cleanup plan alternatives 1 and 2 would result in a 
.~.e.!.a~' c-f :!:uel. :-~:::o~."al t·~~:..-:-e =gs~lti~g i:: :1c s:.::;r.i.:!i=a::"t 
savings in occupational exposure. Because of this 
delay, and the fact that little or no dose savings 
will be achieved, a~ternatives 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~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. P~ease let me know 
if you have any questions. 

Since::ely, 

0- ~- f - "'01\.~.-: 
Arthur E. Morris, Mayor 
Chairman 

AEM/dk 

cc: Mike Masnik 
Members of the Advisory Panel 

3~13/l- ~~: 
J!~~;;b~ 

~:ffi »~~ ;t;:P. mr 

1J.d::;L~~~ 
~~·* ;t;t.._£ ;t~;tft~ ~J?-Tt1r~~ 

~;tc:~· "(~~ 
~~~;b 
~~~d~~ 
~ffi~~ 

~~) 
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RJ1. CuRRie~:? 
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T::r ?rogram Office 
Attn: Dr. B. J. Snvder 

Program Director 
US Nuclear Regulatory Commission 
Washington,.DC 20555 

Dear Dr. Snyder: 

TELEX 84·2386 
Wnter's D•rect D•al Number: 

(717) 948-8461 

4410-84-L-0029 

:-1arch 26, 1984 

Three Mile Island Nuclear Station, Unit 2 (T!U-2) 
Operating License No. DPR-73 

Docket No.· 50-320 
Comments on Supplement 1 to the Programmatic Environmental 

I=~ac~ State~e~t 

:'!:e attachments to this letter contai:l GPt~·:C's cc::-=.e:lts 0:1 

the subject document. Attachment 1 contains general comments 
0:1 t.:.-:.a .:;oc:.:::-:en t. 
comments. 

~~=ac~~e~t ==·-:~~s Ea=~i=~ s;e=:::c 

If you have any questions or desire additional clarification, 
on any of the attached comments, please contact Hr. J. J. Byrne 

.:"'::..::. 

BKK/JJB/jep 

Attachments 

Sincerely, 

' i"' j.. 
I. , 

_._ .. /~-: _..,.·\.. 

B. K. Kanga! 
Director, TlH-2 

CC: Deputy ?rogram Director - T:-!I Program Of~ice, 
:1r. :. . P.. Barrett 

3403300031 840326 
PCR ADOC~ 05000320 
~ .~"0r~ 

UP~J 'h.C e3r C:ir::vra~·C,... s 3. s .... cs..::: a~· . .::·:~~ •22~e·2. ;; .... ;;. c J:·1·! e~ .:..:~cera.:·: ..... 

.'\ttachment 1 

The discussion in Section 2.2.1.2, "Reactor Disassembly 
and Defueling", needs to ~e modified to indicate that 
although the PEIS supplement was written based on 
current conceptual designs, as more information becomes 
a"~lailable these designs may change. ;;.ny change 
would need to be within the dose estimates contained 
in the P£IS supplement in c:der for that activity to 
stay within the scope of the PEIS. 

:'he discussion in Section 1. 3, "RP.gulatory and Adi-:ti.nistrative 
Controls for Limiting Occupational Dose", 3hould contain 
some explnnation of the degree to which the ~RC intendH to 

-:.:-.:= ?~::; :s :::. ::::-;~-:"'.~--:.'": ···:-.;;:-: ..: .. .:!-;:.-.-; ::..::=:-. .;:::s s·.:=::-:~ ~~:.:.; 

. :.:: ---·:..' .=.;;- ... ~~·:a_ :: .:-:..:.:; ·;.:;:._·:. :.:_ ::...:.. .·.: -:_P:$ • 

Althouah GPUNC concu~s that the estimated occuoational 
=adiaticn dose for the ':~·li-2 recovery is aC.eql.!ately seeped 
~7 ~~s ?~:s s~;~:e=e=t, s==a =! t~e task s;ec!!!~ ex;osu=e 
estimates may be low. For example, based on the historical 
expenditures listed in Table 1.1 for maintenance, safety, and 
sampling, Utility and System Maintenance could exceed 
the doses assigned to this task in approximately three 
vears which is a shorter time oeriod than the exoected 
length of the recovery. Additionally, as shown on 
Table 1.1, Waste Management activities have already 
expended 183 person-rem with the greatly increased 
amount of waste to be generated during the cleanup. 
The total dose exnended o~ ~his activitv could easilv 
exceed the 485 person-rem listed as a~ upper range 0; the 
dose estimate. The term "witnin the scone of the PEIS" has 
particular significance in the context of controlling 
~=~~·:~~~25 ~t 7:::-~. :~a=s!~=a, ~~ c=~e= ~= a·;oi~ a~~ 

problems witn dei~n~ng the criteria for acceptance of a 
specific activity by fitting it into a PEIS supplement task 
and determining how it compares with the PEIS supplement 
for that task, the PEIS should state that its scope is the 
boundin~ person-rem doses and not the tas~ soecific doses. 

;~~~~~f~=-~~~N~~:o?~~~e!~:~~! ~~=~ =~~~:a~~~~o~~: ~~~cf:~c task as 
long as the total dose estimate for the T~I-2 recovery 
project is not exceeded. 

A statement should be added to Table 2.1, "Licensee's 
Goals for Dose Rate Reduction", to indicate that these 
goals are only target values used as a basis for an 
estimate. They may not be attained and are not a 
constraint for moving into another period on the 
cleanup. Additionally, the periods listed in this 
table are not consistent with the periods shown on 
figures 2.10 t~roug~ 2.13 a~C as disc~sse~ i~ Section 
2.6.3. 
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Attachment 1 (cont'd) 

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. GPv~C 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. 

GPmlC recognizes that the risk estimates in the draft 
?~:~ ~-~;;:~~~~~ ~=3 ~~~5~ =~ =s;==~s ~=~~!!s~ ~:· ~~e 
::=.:_.:.-.::.~ _:._.;;..::::=.~· ;;.: ::..:.:..:: . .:.::.= .:.::,:-z ~:::::: . .:c.::: .. :::i~~==· :.:a 
aE:~ :=~~it~ee r;?o=ts a=e ~~~side~ed to be a~or.; t~e best 
available scientific references on the health effects of 
ionizing radiation. However, the Company considers that the 
~~RC risk estimates o! the potential heal t.."l effects in the 
~~==a~~ ~=aft ?ZIS are v~a:asti~ated d~a to t~e ccnseivative 
assumptions used. These assumptions include the following: 

Risk estimates of health effects are calculated 
statistically from observed health effects following 
exoosure to hiah-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 frem low-level exposure occur 
very rarely, have not b~en reliably demonstrated and 
~~~ cn!y b~ infer=ed statistically. 

The most conservative model, the linear no-threshold 
dose-response model, was used in deriving the number of :-.:.=.:.:::-: ::::::":s :.::. "::-:: :::=.: ?::::s. :'!':is ;:-.oC.el a.ss...:~es : 
straight line projection downward from observed effects 
at high level exposure, and is considered by most 
scientists to overestimate the risks of potential 
health effects. 

=~~ ~.:..s.: 23~.:..=~=~s ~ase~ ~::. =~3 :~~ea= ==~e~ ass~=e ~o 
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 ~ational 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. 

~o radiation-induced genetic effects have been obse~ved 
in man, not even in the progeny of the Japanese survivors 
of the atomic bomb. Risk estimates of potential qenetic 
damaged are based 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 exoosure to 
the workers will be so low, there is a statistical 
orobabilitv 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. 

:-:.; -2 ~.<~o::-ker ex~o ures are r:-.ainta.ined •.-rell !:elow 
_ = =:::.~ ~=-~~.:.s~:.:: -= .:.:-=-= _.:::-.:.~=. :.-.-:: ;.··::=3.:::: :~::-.2 
~~ :~~= ~orkar [~ ~~ ~aasurable ~==?osu=~s) ~as received 
less than 0.2 rem per year, or about 1/25 of the 
federal limit. This is about the amount of natural 
background radiation an individual would receive 
~~-:~ !.i·.·:!.nq in Denver, Colorado.. The potential for 
any health effects occurring at such low-level 
exposure is considered negligible. 

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. 

~he rtadiation Protection Prograiu -at -::-II-2 ·.·las developed t;:) ensure 
that worker exposures during the TMI-2 cleanup are maintained well 
::~?..c-.. : :J?-C 2-:.~its a!!d "':~at t!:e !':eal~:: !:"!.sk.s t~ i!'ld.i•J:.-:!.ual to~or~ers 
are maincained low when compared to risks in otrier occupations. 
G?~ Nuclear considers the health and safety of the workers to be 
of foremost importance and will take all appropriate steps to 
minimize potential radiation exposures during the course of the 
T:.li-2 recovery. 

I I 11,11 I Ill 1,11111111111 ,Ill Ill, If II,IIIU,illiilllllllll'lltlillll~llllillliNiliiiiliii.liiilllllllliiiiiiiilli•-·-··---------------------------------------
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Attachment 2 

The following specific comments are provided on the Draft Supplement to 
the PElS: 

Page 

Cover Sheet 
and Abstract 

iii 
2.2 

Ll 

1.1 

1.1 

1.1 

1.2 

!.~ 

1.4 

l...! 

1.4 

Paragraph 

4 

2 
6 

2 

2 

3 

1.2 

Table 1.1 

Line 

9 

3 
1-2 

i5 

5 

12-13 

15 

2 

3 

Comment 

Change "1700 person-rem to read 
"1814.1 person-rem based on 
self-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 

Change "ther" to "their" and •supplents' 
to "supplements". 

Change "impact statement ·• to read 
'FEIS". 

Change "August 22, 1983" to 
"December 31, 1983" and "1700 
person-rem" to "1814.1 person-rem". 

Change "impact statement" to "PElS". 

Change "280" to "310". 

Change ''1982" to "!923''. 

Change "August 1983" to "~ecember 1923". 

C!'lange "1700 ;Je:~sc;.-rer::' ~;) ··~Sll.! 

person-rem". 

Delete table and replace with new 
table (Attachment 3). This revision 
........... ; rQs 4"'+ .... .,-::. .. .:r ... ,..,.. .. ~...c. r,..- .... . -,-·, 
~/TNI:2 ~~r~ug~-the ~~a-of 198.3:~ · 
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 

2.3 

2.3 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.5 

2 

3 

Figure 1.3 

13 

Section 2.1.1 5 

2 

2 7 

2 9 

2 9 

7 

5-6 

Change "the work" to read "each task". 

Change "done" to "performed". 

Delete figure and replace with new 
figure from data in Attachment 4. 

Change "430 mrem/hr" to "D.430 person-rem/ 
person-hour". 

Change "140 mrem/hr" to "0.145 person-rem/ 
person-hour". 

Change to read " ... which is currently 
reached ... ". 

:.~~nge -~~nixize·· to ·e1iminated ~1e . 

Change "240 mrem/hr" to "0.240 person-rem/ 
person-hour". 

Change ''110 mrerntnr·· to "u.llO 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/ 
s~r~ice s~ruc:ure a~eraaed O.C55 
person-rem/person-hour.· ·The 
1verage airborr.e ac:ivity 1·1ithin 
the reactor building, based on BZA 
r'"es~1:s, is :5.~ ~~:=':-r.:~rs.:--::·..:r. 

The radioisotopic mix is as follows: 

Sr-90 
Cs-134 
Cs-:~; 

6.5 MPCs 
0.9 MPCs 
? . !) ~ADC S 

Change the word "purified" to "processed". 

Delete: "Although ... have been made". 

Add: "One i ndi vi dua 1 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 ti"'e" 
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Section 2.1.2 20 

3 .l 

3 !-6 

5 6 

4 

2 

Section 2 .2.1.1 

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 
:::"':S -:ose ra -:::. II 

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 
judgement rather than a definitive 
number. 

Change to read "of the remaining 
63 1 ead screws •.• ". 

Chance "A test ... head lift." 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 e•for~. the Technical 

2.15 

-· --
2.26 
2.29 
2.33 
3.2 

3.2 

3.3 

Section 2. 2 . 1. 1 
(Continued) 

7:.::a 2.2 

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 PElS Supplement, Section 
2.2.1.1, Page 15, and Table 2.1. 

Ci1ange ,.l;"QQ.: to :iOjA.1··. It snou~d 
be noted that this change in person-rem 
to date wi 11 impact on estimates that 
have been made. Additional information 
is attached on systems in the auxiliary 
and fuel handling buildings .that require 
decontamination (Attachment 4). Tt-1s 
estimated that ~111 take~ 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 for exposure to 
ionizing radiation should be based on 
~he ~ost recent scie~~ific work when 
it is available. Although BEIR III 
(1980) and UNSCEAR (1982) were not 
available when the PElS 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. 
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3.3 Section 3.3 (Continued) It is unrealistic to carry out the 
calculation for all time without at the 
same time providing a numerical estimate 
of the genetic disorders expected due 
to the natural incidence. In the 
equilibrium case both parents are 
exposed and the denominator goes to 
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 
:E:~-a~ion in!o :c::!rS;J::-:~··:. =~~a 

known population, it is :ror~ aporopriate 
to use first generation effects and 
compare with the 10% natural incidence 
in the geQeral population. 

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: 

t10,000 workers-~ 11 ~ -~ S"'260X10-• effects-! r1 prooeny-; • 2 6 
~ -· - I•Orker -· ·- rem -· - worker ~ · 

c~~oared to nor~al inci~e~c0 cf 1070 
in 10,000 progeny. 

2.5/1070 - 0.25% increase over natural 
incidence from 1070 to 1073. 

:-:is appropriate ~c C1ua.::-=J· ::--~s: 

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 
con1nensurate ly. 

3.4 5 

5.2 

A-2 

4 Change • ... (exclusive) ... • to 
•• ... (exclusive ... ''. 

Add: "Dose Reduction Planning Study, 
1983, TPO/TMI-039". 

Add: "James A. Flanigan GPUN Radiological 
Engineering" 
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Attachment 3 
Table 1.1 Occupational Exposure at TMI-2 Based on Self-Reader Data from 

t1arch 2B, 1979, through December 31, 1983 

Decontamination/Dose Reduction 
Reactor Building 
Aux. Fuel H. Buildi~~ 
Systems 

Reactor Disassembly & Defueling 

Radioactive Waste Management 
Solid Waste 
Liquid Waste 
Haste Transport 

Routine Operations & Surveillance 
Plant Operations 
Plant Maintenance 
Support Systems 

Other 

TOTALS 

1979 

97.3 
0.5 

13.6 
29.5 

73.2 
82.4 
95.2 

94.8 

486.5 

1980 

12.1 
87.7 
1.8 

23.2 
lO.B 

80.7 
31.3 
33.3 

32.2 

313.1 

1981 

53.6 
2.6 
3.1 

4.3 

8.9 
17.6 

32.4 
31.1 
9.5 

0.1 

163.2 

1982 

181 .3 
14.5 
4.9 

117.6 

7.6 
12.4 

36.1 
19.6 

4.1 

o.s 

399.0 

1983 

138.0 
27.3 
2.2 

133 0 9 

14.6 
15.8 

78.4 
37.7 
4.4 

J.O 

-152.3 

CUMULATIVE TOTALS 799.6 962.8 1361.8 1814.1 

Attachment 4 
NUMGER 01 RADIATION WORKERS VERSUS YEARLY OCCUPATIONAL DOS! RANGE 

Whole Body Ouse 
(Rem) 

less than 0. I* 

0.100 ° 0.250 

0.250 ° 0.500 

0.500- 0.7511 
'' 0. 570 - ]. 0011 

'-• 

1.000 - 2.01111 

2 0 000 - 3 0 01111 

3.000 - 4.0011 

4 0 000 - 50 01111 

FOR TMI-2 RECOVERY 

--------0--------·------
NOI1JER OF PERSONNEL BY WHOLE BODY !JIJ:.E RANGE 

1980 1981 
.. ----- o=t===:==f:=== 
I ,586 

507 

281 

97 

42 

50 

6 

3 

0 

734 

296 

167 

33 

19 

28 

0 

0 

516 

177 

115 

35 

19 

25 

0 

0 

417 

117 

BO 

50 

49 

109 

37 

0 

--- ---- __J__ _ .... ____ 0-

1983 

204 

52 

58 

37 

34 

96 

29 

0 

0 

*Does not i11clude '"no lll!!asurable dose'". 

,I 1 1l11l 1 ,11 11 ,JJ,' '!,Ill, Jll' ,111 ,IIIIIMIIIillllli[~iiiMtiliiiillllllti.!Mii!Jilltilllllillllliiiiiiii!IW '5"11111 _________________________________ _; 
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BIOMEDICAL METATECHNOLOGY, INC. 
109 MAYNARD OR., EGGERTSVILLE, NY 14226 

(716)·832-4200 

or.9ernard J,Snyder 
~~ree :1Ile Island Program Office 
U,S,Nuclear Requlatory Commission 
~ashington, DC 20555 

!)ear or.Snyder: 

February 13,1984 

Since I have received a reminder notice on commentary 
for NUREG-1060 and -0683, it woul~ anpear that my 
intentions in ~y letter of January 24, 1984 (an~ its 
enclosed letter) have been misunderstood. This material 
was submitted as commentary and t~is is stated in the first 
sentence of the letter. It was mv intention that this 
material would be used as nv comrnentarv and I t~ink this 
should be done. This lette~ is further cornmentarv. 

My point is that, as I had previously told NRC, t~e 

exoosure estimates were underestimates by a factor of at 
least 10 and the risk estimates oer unit of exoosure are 
still underestimating the actual health effects by a 
factor of 100. Thus the new estimate of 49,000 person 
rem for workers represents over 10,000 doublinq doses for 
leu~emia--a very serious hazard when the direct new risk 
esti~ates of my Yale oaoer (cited in the letter of Jano1arv 
24,19g4) are used in place of the obsolete in~irect ~Eiq 
risks used by NRC. This makes it imperative that ~qc 
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, both the dcllars cost and 
the cost in nenetic ~amage to workers and residents at 
TMI-2, are onlv about 10~ of the prooosed costs and the 
same ends are achieved with either ootion. It is absurd 
to endanqer the oublic health and bankruot the utilities 
merelv to preserve an NRC regulation which certainly could 
be modified in this instance to permit entombment, 

8402210069 840213 
CF SUB,J 

CF 

incerely y~ , 

· _rrv-~~/1~~-
/. Tr·.,rn D.'lross~ _...--..­

//' President 
'liomedical ~etatechnology,Inc. 

y.ttJ?­
t(o 



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 
[Discuss ion] 
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 THI, is what I'm 
asking. 
[Discussion] 
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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? 
. [Discuss ion] 
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] 

MARY OSBORN [Tr27]: Mary Osborn, from Swatara Township. I have two ques­

tions. On the chart, you show two ,to six additional fatal cancers. I 

was wondering, how many 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] 

JOHN 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] 
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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 line 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 statemen.t. 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 l.eaving 

[Discussion] 
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I understand, a lot of these are very small shipments, samples. 
Nevertheless, it is 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 fromthe 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 1m 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 curV-e, 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 like 
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 liability which they 
should rightfully assume. Technicalities or not, it seems to me that 
that 1 s a strong question, is it absolutely positive that the NRC's 
control of the ALARA and the ultimate exposure extends to all these 
subcontractors as well as GPU itself? 
[Discussion] 

JANE 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 1 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 life. 

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. 11 I respectfully request that the part of the 
sentence 11for each year past age 1811 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. 

MARY 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 1 t read behind the lines, if you just looked at the 
surface and say, 11Gee, this is a good job to have because it's safe. 11 

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. It'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 1 7 5, I think it was. It gets compounded. People back in the 
1800's said, 11Gee, look at this great big river. It isn't going to hurt 
to pour the wastes of this factory into it. 11 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. It'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 I 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 like 
you're pr.obably 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 2.14, 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 tha.t 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 ~et 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 It 
bring iny final PElS 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 1m 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 f~el would have to be removed before the chance of criticality 
would be inconceivable. Is that what that says? 
[Discussion] 
Now, the next question would be, why didn 1 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 Colllillonwealth is going to present, then, do you 
think this would decrease the need for immediate funding, or do you think 
the funding level would remain about the same? 
[Discussion] 
The colllillonwealth'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. 
[Discuss ion] 
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-1. 
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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, "Gatta 
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 1 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-1 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 Connnonwealth 1 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-1. 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 is 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 
test]? 
[Discussion] 

PAUL 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 PElS. 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 o'f 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 1 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. 

MARY 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'll 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 longer 
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 

A. 79 

.. 



reactor vessel is 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 
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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 I 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, upon 
dissection of the core, upon dissection of, like 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 PElS or its 
supplement, and that this will result in much higher worker exposure 
levels than found in the supplemental PElS. 
[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 PElS, 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 PElS, which was previously issued. 
That caused the approximately six-fold increase in worker exposure in the 
supplemental PElS. 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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CONTRIBUTORS TO THE SUPPLEMENT 

The overall responsibility for the preparation of this statement was 
assigned to the Three Mile Island Program Office of the Office of Nuclear 
Reactor Regulation, U.S. Nuclear Regulatory Commission. The statement was 
prepared by members of the TMI Program Office with substantial assistance from 
other NRC components, the Pacific Northwest Laboratory, and other consultants 
indicated below. The assistance of GPU personnel, particularly James A. 
Flannigan, is greatly appreciated. The individuals who were major contri­
butors to the Supplement are listed below with their affiliations or 
expertise: 
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NRC 

Ronnie Lo TMI Program Office Project Manager 

Bernard J. Snyder TMI Program Office Director 

Lake Barrett TMI Program Office Deputy Director 
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John Nehemias Radiological Assessment Branch Radiological Effects 

Frank Congel Radiological Assessment Branch Radiological Effects 

Kimberly Barr Inspection and Enforcement Radiation Specialist 

Barry O'Neill Inspection and Enforcement Radiation Specialist 

Michael Wangler Radiological Assessment Branch Radiological Effects 

Edward Branagan, Jr. Radiological Assessment Branch Radiological Effects 

Jerry Swift Radiological Assessment Branch Radiological Effects 

Pacific Northwest Laboratory(a) 

Glenn R. Hoenes Radiological Sciences Program Manager (PNL) 

Linda F. Munson Radiological Sciences Project Leader (PNL) 

(a) The Pacific Northwest Laboratory is operated for the Department of Energy 
by the Battelle Memorial Institute. 
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