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GAO found that: 

--Adequate legislative authority exists to sup- 
port DOE’s proposed ,data acquisition and 
research and development activities during 
the cleanup process. 

--Adherence to the estimated timetable for 
cleanup completion will allow DOE to meet 
its program objectives within the proposed 
budget, but slippages would probably make 
additional funding necessary. 

--The DOE program will reduce the utility 
company’s financial needs by an estimated 
$66 to $69 million, about one-third of the 
Federal share proposed by the Governor of 
Pennsylvania on July 9, 1981. II III 
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The Honorable Morris K. Udall 
Chairman, Committee on Interior 

and Insular Affairs 
Rouse of ReFreSentatiVeS 

The Ronorable Manuel Lujan, Jr. 
Ranking Minority Member 
Committee on Interior and Insular Affairs 
House of Representatives 

This report responds to your October 29, 1981, joint 
request in which you asked us to provide answers to several 
questions concerning Froposals to finance the cleanup of Three 
Mile Island Unit 2 (TMI-2). 

Specifically, you wanted to know &/ 

--what are the similarities and differences between the 
Department of Energy's (DOE) August 7, 1981, and 
October 19, 1981, proposed expenditures for Three 
Mile Island (TMI) activities? 

--to what extent does the Pennsylvania Governor's shared 
funding plan for TM1 cleanup assume that the Federal 
contribution would offset $190 million of the estimated 
$760 million cleanup cost? 

--how much of the $760 million cleanup cost will be offset 
by DOE's Froposed $123 million program and if the offset 
is not one-to-one, why not? 

--what is the administration's operative definition of re- 
search and development (R&C) used in deriving the $123 
million funding level and under what legislative authority 
did it originate? 

--to what extent is IICE's program at TM1 directed at ob- 
taining information useful for (1) Freventing core damage 
in the future and (2) handling a damaged core resulting 
from another accident? 

L/See appendix II for the full text of the request letter. 
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To answer these questions, 
with DOE officials, 

we held lengthy discussions 
staff from the Pennsylvania Governor's 

office, officials of the General Public Utilities Corp. (GPU), 
and analyzed the proposed work tasks for the TMI-2 cleanup 
developed by DOE and GPU staffs. We reviewed numerous documents 
and correspondence relating to the funding proposals. We also 
drew heavily on the previous work undertaken to prepare our 
report "Greater Commitment Needed to Solve Continuing Problems 
at Three Mile Island" (EMD-81-106, Aug. 26, 1981). 

A summary of the information obtained in responding to 
your questions is given below. Detailed answers to each of 
the questions is provided in appendix I. 

SUMMARY 

The administration-supported funding proposal of $123 
million for DOE's multi-year involvement in the TMI-2 cleanup 
process is composed of two segments. The data acquisition 
effort is now estimated to total $48 million with an additional 
$75 million for research and development programs. We found 
no basic discrepancy in DOE's planned scope of data gathering 
activities between the current estimate of $48 million and the 
previous estimate of $10 million annually for an unspecified 
time period. The primary difference between the two estimates 
appears to be a more recent optimistic analysis by DOE that 
its involvement in TMI-2 activities can essentially be completed 
in 3 to 4 years and within the $48 million budget. There is 
no disagreement between the two estimates as to the $75 million 
requested for R&D activities directed at reactor evaluation 
and waste immobilization. DOE officials acknowledge, however, 
that delays in the cleanup process could result in an increase 
in the overall $123 million estimate. 

The Pennsylvania Governor's July 9, 1981, proposal for 
sharing the cleanup costs at TMI-2 included $190 million as 
the Federal Government's share. While such a contribution 
was initially intended as a loo-percent offset against the 
estimated cleanup cost of $760 million, it is apparent that 
the proposed $123 million for Federal participation at TMI-2 
and related activities does not meet the Federal share envisioned 
in the proposal. The Governor has publicly stated, however, 
that the proposed shares are flexible and subject to negotiation 
as the cleanup effort evolves. The failure of one or more parties 
to meet their allocated share, therefore, will not negate the 
program objectives. 

The future contractual arrangements entered into between 
DOE and GPU for the levels of R&D activity and Federal funding 
contributions will be a major factor in determining precisely 
how much of the proposed $123 million will go to actually 
offset the estimated $760 million needed for the cleanup. Our 
analyses of the scope of work completed and planned and the 
actual and estimated costs for the DOE programs, however, 
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indicated that the $760 million estimate could be offset by 
about $66 to $69 million as a direct and indirect effect of 
the Federal contribution. This anticipated offset results 
from $51 to $54 million of DOE funding that replaces money 
GPU would have had to spend on the same work tasks and about 
$15 million in decreased GPU expenditures from a reduced scope 
of work resulting from DOE's participation in the cleanup 
effort. The total potential offset is greater than the $25 
million estimate given in our August 26, 1981, report and 
subsequent testimony because the earlier estimate (1) did 
not include the $15 million cost reduction that resulted from 
changed procedures for handling the radioactive waste from the 
containment building sump water and (2) was based on tentative 
DOE estimates of work task costs and benefits that have only 
recently been more precisely defined. 

Federal participation in the data acquisition and R&D 
programs is authorized by several legislative actions. The 
basic definition of R&D was included in the Atomic Energy 
Act of 1954 and has been elaborated on since then. The most 
direct application to work on TMI-2 is provided for in the 
Nuclear Safety Research, Development and Demonstration Act 
of 1980. 

Most of the $54 million allocated for reactor evaluation 
and about half of the $48 million data acquisition funding 
will go directly towards core-related activities that are 
both specific to TMI-2 and of a more generic nature for the . 
industry as a whole. According to DOE officials, a major part 
of the remaining data acquisition funding will be used to de- 
velop methods for mitigating the effects of another accident 
involving core damage. 

Current legislation grants authority for the Federal 
Government's participation in the programs to be carried out 
at TMI-2. We believe that regardless of the cost offset bene- 
fit to GPU, there is a public benefit to be derived from these 
expenditures in terms of improved safety measures at nuclear 
facilities and a better data base for regulatory agencies in 
making decisions regarding nuclear plant design and operations. 

Agency Comments 

We provided a draft copy of the report to DOE, GPU, and 
Governor Thornburgh of Pennsylvania for their review. DOE and 
Governor Thornburgh responded with formal written comments. 
(See apps. III and IV.) GPU provided their formal comments 
orally. 

All three parties agreed with our analysis of the proposed 
Federal expenditures, their offset value to the cleanup costs, 
and their applicability to certain specified objectives of the 
DOE program. They also agreed that the presentation of the 

3 
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factual material in the report accurately portrays the situ- 
ation as it currently exists for TMI. 

As arranged with your office, unless you publicly announce 
its contents earlier, we plan no further distribution of this 
report until 7 days from the date of the report. At that time, 
we will send copies to DOE, NRC, interested congressional com- 
mittees, and others. 

J. Dexter Peach 
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APPENDIX I 

DETAILED ANSWERS TO QUESTIONS 

CONCERNING FEDERAL FUNDING FOR 

APPENDIX I 

THREE MILE ISLAND CLEANUP COSTS 

DOE FUNDING FOR TMI-RELATED 
ACTIVITIES NOW SET AT $123 MILLION 

The administration-supported funding proposal of $123 
million for DOE's multi-year involvement in the TMI-2 cleanup 
process is composed of two segments. The data acquisition 
effort is now estimated to total $48 million, in contrast to 
previous estimates of $10 million per year with no total amount 
provided. The research and development segment is expected to 
total about $75 million. 

These current estimates are based on a 3- to 4-year time- 
table of activity. Although they represent a firm administra- 
tion commitment, the estimates tend to be time sensitive in 
that delays in cleanup activities could cause a cost increase 
in either or both areas of activity beyond the $123 million. 

We believe the scope of work anticipated to be done under 
the differing data acquisition cost estimates are compatible. 
The $48 million estimate, however, appears to be based on 
DOE's more optimistic assessment of its ability to complete 
the tasks within a specified timeframe than the earlier, 
open-ended estimate of $10 million annually. 

Data acquisition costs have varied 

DOE funding for its involvement at TM1 started with an 
initial authorization of $4 million for data gathering activi- 
ties in fiscal year (FY) 1980. The funding level was increased 
to .$6.5 million for FY 1981. As part of the Carter adminis- 
tration's budget proposal for FY 1982, DOE estimated it would 
need $10 million to continue its data gathering activity with 
a like amount in subsequent years. As late as mid-September 
1981, the duration of the data gathering function had not been 
determined although one DOE official estimated it could run 
for at least 8 years. The uncertain duration of the data 
activity appears to be the basis for DOE's August 7, 1981, 
response to GAO in which the $10 million per year commitment 
was cited but was left as an apparent open-ended budget item. 

A more precise estimate of $48 million for data gathering 
activities was given by the Secretary of Energy to the Chairman, 
Subcommittee on Energy and the Environment, House Interior and 
Insular Affairs Committee on October 19, 1981. According to 
the DOE Director, Office of Coordination and Special Projects, 
Office of Nuclear Energy, this estimate was based on the time 
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required to remove the nuclear reactor head, which in turn 
drives the estimated costs of acquiring the data. Based on 
an assumed date of October 1982 for head removal, DOE had esti- 
mated that $48 million, including the approximately $11 million 
spent to date, would be sufficient to obtain the research data 
needed. The Director cautioned, however, that if the head 
removal timeframe is extended, the $48 million estimate 
could--and likely would --escalate to a higher amount. An alter- 
native to increasing the budget, of course, is reducing the 
scope of the data acquisition program, but this could affect 
DOE's ability to meet its program objectives. 

Waste immobilization and reactor 
evaluation costs remain firm 

DOE has requested authorization to spend $75 million over 
the next 3 years for R&D activities involving immobilization 
of high-level radioactive waste from TMI-2 and reactor core 
access and removal. The initial increment of $27 million for 
these activities was requested for FY 1982--an addition to the 
$10 million for data acquisition discussed above. 

Action plans for expanding DOE's previously limited in- 
volvement at TM1 were developed in early 1981. The program 
was predicated on the perceived need for resolving the impasse 
that existed as to how the cleanup would be carried out and 
funded. DOE officials believed that their offer to assist in 
the cleanup through an R&D program would have several advan- 
tages. It was felt that the program would 

--encourage other parties to modify their position; suf- 
ficiently to resolve the impasse, 

--expedite the cleanup, thereby reducing total costs and 
minimizing further deterioration of equipment with 
possible public and occupational health hazards, 

--limit the possibility that the Fed,eral Government would 
eventually be required to assume total responsibility 
for the unit, 

--enhance the regulatory agencies' and industry's know- 
ledge of the results of the accident thereby improving 
the safety of other nuclear power units, and 

--enhance DOE's knowledge of high-level waste disposal 
methods. 

The action plan and proposed $75 million funding.level 
over a 3-year period was presented to the President by the 
Secretary of Energy on March 2, 1981. Shortly thereafter, 
the President approved DOE's request for an initial $27 
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million in the FY 1982 Budget Authority. No administration 
confirmation of the remaining $48 million in R&D funds for 
FY 1983 and FY 1984 was given at that time. On October 19,, 
1981, however, the Counselor to the President sent a letter 
to the Governor of Pennsylvania in which he assured the 
Governor that the President intends to request from the Con- 
gress sufficient funds in future years to complete the 
identified DOE program of TMI research and development. This 
commitment was for the requested $75 million plus a total 
of $48 million for the data acquisition program. 

Based on the administration's funding commitment for 
a $123 million program, DOE's continued participation in 
the TMI-2 cleanup appears reasonably certain. The uncertain 
nature of appropriate decontamination procedures and condi- 
tions within the reactor vessel with their related costs, 
however, makes it difficult to set a discrete dollar limit 
if the program objectives are to be fully realized. Conse- 
quently, while DOE officials believe the $123 million is ade- 
quate, delays encountered in the cleanup process could require 
additional funding in later years. 

FEDERAL FUNDING AS AN OFFSET TO 
TOTAL EXPECTED COSTS IS LIMITED 

The Pennsylvania Governor's July 9, 1981, proposal for a 
shared approach to funding the remaining $760 million cleanup 
cost at TMI-2 included $190 million as the Federal Government's 
share. The $123 million Presidential commitment of October 19, 
1981, falls short of the amount specified in the Governor's 
proposal. Furthermore, only about $51 to $54 million of the 
proposed Federal expenditures will directly offset costs that 
are included in the $760 million estimated budget for cleanup 
completion. The remaining $69 to $72 million will be used 
to support DOE's off-site data acquisition and R&D activities 
which are not included in the cleanup budget. DOE's limited 
R&D participation in the cleanup, however, has allowed GPU to 
reduce the scope of work initially envisioned for some cleanup 
operations with a commensurate decrease of $15 million in the 
total budget estimate. 

Shared funding proposal includes a 
Federal contribution as an offset 
to total cost of cleanup 

After months of impasse over the funding for TMI-2 clean- 
up costs, the Governor of Pennsylvania, on July 9, 1981, pub- 
licly announced a proposal for sharing an estimated $760 
million of cleanup costs among the various parties that have 
an interest in completing the project. Included among the 
dollar amounts allocated to the States of Pennsylvania and 
New Jersey, the utility industry, GPU's insurance proceeds, 

3 
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and GPU ratepayers was a total of $190 million from the 
Federal Government' The Governor based his proposal on the 
proposition that TM1 is both a national problem and a national 
opportunity and that a commitment is needed from national, 
State, and local entities. To meet the financial needs of 
GPU to bring TMI-2 to a "benign state" and to send a positive 
signal about the Nation's ability to deal with similar accidents, 
the Governor split the financial burden of TMI-2 on a 50/50 
basis between national (Federal Government and utility industry) 
and local (Pennyslvania, New Jersey, GPU, and its ratepayers) 
resources. 

While the $190 million Federal share of the cleanup 
apparently was expected to be an integral, off-setting com- 
ponent of the estimated $760 million needed, the Governor 
has publicly stated that the amounts allocated in his cost- 
sharing proposal are not fixed and the failure of one or more 
parties to meet their allocation would not neqate his proposal. 
The Governor views this allocation as a starting point for 
negotiations rather than an all-or-nothing situation. 

Federal funding of DOE proqram offers 
less than desired cost offset 

The $123 million in Federal funding for DOE's participa- 
tion in the data acquisition and R&D activities at TMI-2 is 
considerably less than the Governor's proposed Federal share 
of $190 million. In addition, the total amount of offset to 
the $760 million budget for the cleanup costs is only expected 
to range from $66 to $69 million--little more than one-third 
of the Governor's proposed Federal share. 

As shown in the following summary, the potential offset 
to the estimated $760 million needed comes from two sources-- 
Federal funding for data acquisition and R&D that replaces 
probable GPU expenditures and reductions in GPU's cost esti- 
mates that occur because of a reduced scope of work in some 
areas. 
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Potential Cost Displacement from Federal 
Funding of DQE Programs at TM1 

DOE program Offset Nonoffset Total 

Data acquisition $ 3,061 $45,546 $ 48,607 
Waste immobilization 1,707 17,706 19,413 __ 
Reactor evaluation 46,764 6,970 53,734 

Total z/$51,532 $70,222 g/$121,754 

Potential budget 
reductions 

Probable baseline 
offset total 

14,553 

$66,085 

s/Does not include a large share of $2.9 million in GPU engi- 
neering costs that would be added to DOE contract work per- 
formed by GPU. 

k/The rounding that was done in estimating the cost of each of 
the numerous work tasks supporting these summary numbers re- 
sults in total funding that is less than DOE's proposed $123 
million budget estimate. If the $1.246 million difference 
were distributed on a percentage basis, about $624,000 would 
be added to the offset total. 

The approximately $51.5 million offset results from DOE 
funding for work tasks that directly or indirectly replace 
GPU costs that would probably be incurred regardless of DOE's 
involvement in the cleanup. Most of this dollar-for-dollar 
offset comes from DOE participation in (1) reactor decontami- 
nation experiments, (2) early core access activities, (3) 
core removal from the reactor vessel, and (4) waste removal 
from TMI. The balance of the $123 million will be used to 
fund DOE work tasks that are of a more generic nature and 
therefore are not a part of the $760 million budget. The off- 
site, nonbudgeted work tasks include the waste immobilization 
demonstrations, research of damaged core elements at DOE lab- 
oratories, and various data acquisition projects. Completion 
of these nonbudgeted work tasks, however, will depend heavily 
on the successful completion of DOE's proposed on-site activi- 
ties. 
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The $14.5 million potential budget reduction from the 
$760 million total comes from decreased costs related to decon- 
taminating the radioactive water in the reactor building with 
the Submerged Demineralizer System (SDS). This offset to GPU's 
funding needs does not reflect a dollar-for-dollar expenditure 
but results primarily from a limited research effort DOE funded 
on filtering the contaminated reactor building water. As a re- 
sult, the scope of work and material requirements for handling 
the radioactive wastes from the SDS have been materially re- 
duced. For example, loading the resin liners and filters used 
in the SDS to capture the radioactive elements to 60,000 curies 
of radioactivity rather than the planned 10,000 curies reduced 
the number of liners and filters needed from 149 to 30. Over 
$300,000 will be saved because much less of the zeolite filter- 
ing material will have to be purchased. The biggest savings 
come from the reduced number of liner staging modules needed 
($8.5 million) and from the elimination of costs for shipping 
the liners to a DOE research facility ($5.2 million). r/ 

Potential offset an increase to 
previously reported estimates 

The current estimate of $66 to $69 million as an offset to 
the $760 million cleanup budget is a substantial increase over 
the estimated $25 million offset we included in our August 26, 
1981, report. The potential increase in offset resulted pri- 
marily because better data are available now than we had in 
mid-year when we completed the review work for our report. For 
example, the approximately $14.5 million reduction in GPU's 
budget needs because of a reduced scope of work associated with 
the SDS was too uncertain to include prior to the actual oper- 
ation of the SDS. GPU did not begin processing the containment 
water until early September 1981, and only after the successful 
operation of the SDS was demonstrated could cost reductions be 
estimated with some degree of certainty. 

The increase in the one-to-one Federal dollar offset from 
$25 million to $51.5 million resulted principally from our 
analysis of a more detailed DOE/GPU assessment of DOE's actual 
and proposed programs for participatinq in the TMI-2 cleanup 
effort and how each of the work tasks in the program would 
be funded. Our earlier offset estimate was based on essen- 
tially the same work tasks that are being currently proposed 
but without (1) the detailed cost breakdown of the numerous 

&/GPU estimated that about 137 shipments would be required at 
an estimated cost of $40,000 each for shipping casks and 
transportation. 
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subtasks, and (2) a determination of how the costs for these 
activities that have been developed since October 1981 would 
be shared between DOE and GPU. 

As we indicated earlier, although DOE believes the admin- 
istration's commitment of $123 million is adequate, additional 
funds to successfully complete the DOE programs and reap the 
greatest benefits possible from the accident may be needed. 
The effect on offset that the expenditure of any additional 
funds would have is largely dependent on where the increase 
will occur. Additional data acquisition funds would probably 
not offset any GPU expenditures whereas increased costs re- 
lating to core access and removal probably would increase the 
projected offset. 

BASIS FOR DOE INVOLVEMENT IN 
THE THREE MILE ISLAND CLEANUP 

DOE is presently involved in TM1 cleanup activities 
through its participation in two major areas of activity--data 
acquisition and research and development in waste immobiliza- 
tion techniques and nuclear reactor evaluation. DOE began 
its data acquisition program shortly after the accident on 
March 28, 1979. Its proposed R&D program was approved by the 
administration for FY 1982 budget purposes on March 20, 1981. 
DOE's activities are authorized by several legislative actions 
beginning with the Atomic Energy Act of 1954. The activities 
already in progress and those planned for FY 1982 and subse- 
quent years appear to be a reasonable R&D effort. 

Data acquisition prosram 

DOE's data acquisition program at TM1 is authorized by 
Section LO3 of the Energy Reorganization Act (42 U.S.C. 5813) 
which gives the Secretary of Energy responsibility for encour- 
aging nuclear R&D by planning, coordinating, financially sup- 
porting, participating in, managing and conducting R&D efforts 
and developing, collecting, distributing and making available 
for distribution the resulting scientific and technical infor- 
mation. 

The program was initiated in response to a recomen- 
dation in the Kemeny Commission report l/ that a systematic 
gathering, review, and analysis effort Fe developed to provide 
operating experience information at nuclear powerplants. Ac- 
cording to DOE officials, this action was recommended because 

&/The Need For Change: The Legacy of TMI, I( Report of the 
President's Commission on the Accident at Three Mile Island, 
October 31, 1979. 

7 
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the Commission recognized that no mechanism existed for 
gathering and using the massive amount of data available at 
TM1 which had application for the electric utility industry 
as a whole. The Commission's recommendation was adopted 
by President Carter and a program funding level of $4 million 
was set for FY 1980 and increased to $6.5 million in FY 1981. 

One of DOE's first actions was to co-sponsor with the 
Electric Power Research Institute (EPRI) a Facility Decon- 
tamination Technology Workshop in Hershey, Pennsylvania on 
November 27-29, 1979. The purpose of the workshop was to pro- 
vide generic technical information to GPU on decontamination 
and radiation dose reduction. Although substantial amounts 
of technical information on these subjects had been generated, 
it had not been uniformly well documented, particularly the 
difficult lessons learned from prior real-life experiences. 
The workshop brought together nuclear reactor specialists 
with a broad range of experiences in decontaminating nuclear 
facilities to share their knowledge in this area with GPU 
officials. 

The second major data acquisition activity by DOE was its 
participation in coordinating data gathering efforts among DOE, 
EPRI, GPU, and the Nuclear Regulatory Commission (NRC). The 
TM1 Information and Examination Program was initiated in 
January 1980, to secure important R&D data during the TMI-2 
cleanup that might be of value to the industry and NRC. A 
joint coordination agreement which set up policy and technical 
planning mechanisms and defined objectives and areas of common 
interest was signed by the four parties on March 26, 1980. 
Joint Coordinating and Technical Working Groups were estab- 
lished and a Technical Integration Office was set up to pro- 
vide the appropriate linkage between GPU and its contractors 
on the one hand and the Joint Coordinating Group and its 
representatives on the other, for all matters related to 
work carried out under the coordination asreement. The first 
meeting of the designated members was held in May 
and major areas of interest that would be pursued 
were established. 

1980, 
at TM1 

Research and development activities 

Legislative approval for the research and development 
program proposed by DOE at the TMI nuclear reactor site and in 
off-site laboratories has its origin in provisions contained 
in the Atomic Energy Act of 1954, as amended (42 U.S.C. 2011). 
Section 11(x) of the act defines research and development as 

I***(l) theoretical analysis, exploration, or experi- 
mentation; or (2) the extension of investigative 
findings and theories of a scientific or technical 
nature into practical application for experimental 
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and demonstration purposes, including the experimental 
production and testing of models, devices, equipment, 
materials, and processes.'* 

Section 31 of the act directs that the executing agency (the 
Atomic Energy Commission at that time) exercise its power in 
such manner as to ensure the continued conduct of R&D relating 
to, inter alia, nuclear processes, 
of atomic ZiZFgy, 

the theory and production 
and the protection of health and the promo- 

tion of safety during R&D activities. Sections 32 and 33 of 
the act authorize the agency to conduct R&D through its own 
facilities and also to conduct it for other persons. 

The Atomic Energy Commission was abolished in 1974 and 
the Energy Research and Development Administration (ERDA) was 
created under the Energy Reorganization Act of 1974 (P.L. 930 
438). Section 107 and related provisions of that statute 
authorized ERDA to conduct R&D functions subject to the provi- 
sions of the Atomic Energy Act of 1954, as amended. This 
authorization was subsequently transferred to the Secretary 
of Energy by Section 301 of the Department of Energy Organi- 
zation Act of 1977 (P.L. 95-91). 

DOE's research and development efforts were further ex- 
panded by the Nuclear Safety Research, Development and Demon- 
stration Act of 1980 (P.L. 96-567). The act granted R&D 
authority directly to the Secretary of Energy and directs 
DOE to establish a research, development, and demonstration 
program for developing practical improvements in the generic 
safety of nuclear powerplants. Among the required elements 
of this program are experimental investigations under abnormal 
operational and postulated accident conditions; the examina- 
tion and analysis of any nuclear powerplant fuel, component, 
or system which the Secretary of Energy deems to offer signif- 
icant benefit in safety analysis and which is made avail- 
able to the Secretary for a nominal cost (a cost of $1 is 
suggested): and the development of cost-beneficial generic 
methods and designs that will significantly improve the per- 
formance of nuclear powerplants under routine, abnormal, and 
accident conditions. 

According to DOE officials, the planned activities at 
TM1 will provide data and information concerning the perform- 
ance and behavior of the core, fuel, and certain equipment 
and structures under abnormal conditions: the need for and 
nature of any improvements: the causes of equipment failure: 
and features which affect survivability of equipment. This 
information can be used to (1) evaluate present licensing 
criteria and develop new licensing criteria, (2) develop 
computer models to assess the course and consequences of acci- 
dents, (3) evaluate reactor design change recommendations, 
(4) develop equipment testing procedures, and (5) develop 
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decontamination procedures and techniques for accident recov- 
ery. The zeolite vitrification activity--an essential element 
of the waste immobilization program--involves the full-scale 
demonstration of a process developed in DOE laboratories and 
could contribute to the technology for processing and dispos- 
ing of unique radioactivewaste forms resulting from abnormal 
nuclear plant operations. 

We have reviewed these activities and concur with DOE's 
assessment that important information can be obtained from its 
cleanup participation. Because this information relates to the 
integrity of nuclear powerplant equipment and processes under 
stressful conditions, it will result in a broader understand- 
ing of the risks associated with plant design and operation 
and could contribute to their improvement and thus, increased 
reliability. 

In summary, DOE's authorities allow it to conduct R&D re- 
lated to nuclear processes, associated health and safety prob- 
lems, and safe design and operation of nuclear powerplants. 
This includes the examination and analysis of nuclear fuel, 
components, and systems in order to develop information that 
can be used to improve powerplant performance under routine, 
abnormal, and accident conditions. Therefore, these proposed 
R&D activities appear to be reasonable. 

DOE PROGRAMS ARE ORIENTED 
TOWARD CORE DAMAGE PREVENTION 
AND HANDLING PROCEDURES 

DOE's specific work tasks included in its three major pro- 
gram activities cover a wide range of accident-related concerns. 
The primary objective of DOE's data acquisition and reactor 
evaluation programs, however, is to provide a basis for con- 
firming or improving design, operational, and maintenance pro- 
cedures which will prevent core damage from occurring in the 
event of another accident, thereby limiting both the health 
and safety hazards and the recovery costs. A secondary objec- 
tive is to use the TMI-2 situation to develop and document a 
methodology for accessing, removing, and disposing of a damaged 
core's components under accident conditions. DOE expects to 
spend about $75 million, or about 60 percent of its TM1 budget, 
to achieve these objectives. 

Core damaqe prevention a 
function of several programs 

Damage to a reactor core in a TMI-type accident results when 
the coolant water in the reactor vessel drops to a level that 
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exposes the core elements A/ and an uncontrolled buildup of heat 
occurs. Preventing core damage from occurring when the coolant 
water suppply is endangered requires the properly coordinated 
interaction of people, instrumentation, and controls. 

The TMI-2 accident exposed a number of weaknesses in various 
areas such as reactor operator training and procedures, instru- 
mentation design and placement, and the behavior of certain 
mechanical and structural components within the reactor system. 
The correction of these weaknesses requires a cooperative 
effort among the Nuclear Regulatory Commission, GPU, the 
nuclear utility industry-- including manufacturers and vendors-- 
and DOE. DOE's data acquisition and research efforts in the 
area of core damage prevention --both independently and in con- 
junction with EPRI-- are centered primarily around more accu- 
rately assessing the behavior of instrumentation and mechanical 
components such as the reactor coolant pumps and the reactor 
core. By developing a comprehensive understanding of what 
actually happened during the accident, DOE officials believe 
that although some mechanical, electrical, and reactor core 
components may have performed better than expected, any needed 
improvements in reactor component design and operator procedures 
will result, both of which would be expected to reduce the 
probability of core damage under loss-of-coolant conditions. 
To obtain this understanding, DOE has included several work 
tasks relating to core damage prevention in its data acquisition 
program. The specific work tasks and proposed expenditures 
are given below. 

&/Commonly referred to as a loss-of-coolant accident. 
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Work tasks 

Instrument removal 
and testing 

Electrical equip- 
ment removal and 
testing 

Off-site core examina- 
tion and archive 
development 

Reactor disassembly 
and in situ data 
acquisition 

Capital equipment and 
laboratory work 

Total 

a/GAO assessment of the 

Actual/Proposed Expenditures 
(note a) 

FY 1980 FY 1983 
and 1981 F'Y 1982 and 1984 Total 

---------------(OOO omitted)-------------- 

$1,251 $1,023 $1,860 $4,134 

453 763 1,002 2,218 

158 800 9,765 10,723 

-O- 167 3,238 3,405 

Y b/ 4,920 4,920 

$1,862 $2,753 $?0,785 $25,400 

proportion of DOE budgeted expenditures 
for these work tasks that related to core damage prevention. 

g/Some small expenditures may be made in this period but no 
definitive breakdown was available. 

DOE officials would also include about $9.7 million of 
budgeted costs for technical coordination and fission product 
disposition and environment in the core damage prevention work 
tasks. We recognize that some of the support activities embodied 
in the coordination work task are necessary to accomplish the 
core damage prevention objective, but we did not find a suffi- 
ciently well-defined task description to support DOE's position 
that all of the technical coordination budget should be included 
or8 if something less, what proportion might be considered. 
Our analysis of the fission product disposition and environment 
work task description led us to a similar conclusion. Conse- 
quently, although we do not disagree that the completion of 
these work tasks will assist DOE in meeting its objective, we 
could not place a definite monetary value on them. 
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Research on handling a damaged 
core a major DOE program 

The loss of coolant water in the TMI-2 reactor vessel re- 
sulted in some damage to the reactor core and other reactor 
vessel components, but the extent of this damage is still un- 
known. DOE has several specific work tasks delineated for the 
reactor evaluation activity that are primarily concerned with 
developing methodologies and equipment for gaining access 
to and removing the damaged reactor core. One of these work 
tasks is the in situ data acquisition task included in the 
previous section on core damage prevention. The work task 
budgets include funds for both direct core removal work and 
indirect support services and tasks. The activities included 
in the estimated $50.3 million budgeted for damaged core removal 
are shown below. 

Work tasks 

Program management 

Pre-head removal 
and core damage 
assessment 

Reactor evaluation 
system 

Reactor disassembly 

Mockup development 

Work task costs 

Actual/Proposed Expenditures 
E'Y 1980 M 1083 
and 1981 ET 1982 and 1984 Total 

--------------(OOO omitted)---------------- 

$ -00 $ 1,255 $ 2,780 $ 4,035 

1,184 1,945 205 3,334 

74 475 2,950 3,499 

240 1,503 29,142 30,885 

4 1,820 335 2,159 

1,502 6,998 35,412 43,912 

Capital equipment and 
laboratory work 510 5,880 -O- 6,390 

Total budget $2,012 $12,878 $35,412 $50,302 

The detailed work steps under each of the tasks will be 
varied according to the conditions found as the work progresses. 
The three basic planned stages are: (1) early core examination, 
(2) head and plenum inspection, and (3) core and debris removal 
and inspection. This will require an early undisturbed view of 
the damaged core with specially designed equipment, determining 
the methodology and equipment needed to uncouple and lift the 
heavy reactor vessel components to expose the core, and 
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developing and employing the necessary special tooling to 
physically extract the core itself. Because the nature of 
the tasks themselves is uncertain, any cost estimates for 
and distribution to specific tasks are tenuous at this time. 
Furthermore, if conditions are such that workers are exposed 
to excessive levels of radiation, special remote-controlled 
equipment could be required which will probably change the 
cost distribution even further. Successful completion of the 
proposed work tasks is expected to provide acceptable, proven 
methodologies for future use in similar circumstances at other 
nuclear reactors. 

Benefits peripheral to actual core removal and handling 
are expected to occur. These benefits relate to new insights 
into fuel behavior under abnormal conditions, the degree of 
water-metal reactions, the level of fission product releases, 
and the structural integrity of components. These insights 
are expected to provide a basis for determining the need for 
and nature of any improvements in future component designs. 
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Mr. Charles A. Bowsher 
Comptroller General 
General Accounting Office 
Washington, D.C. 20548 

Dear Mr. Bowsher: 

This is to request the General Accounting Office to provide 
the House Interior and Insular Affairs Committee with answers to 
several questions concerning proposals to finance the cleanup of 
Three Mile Island Unit 2. As you know, the Committee has compiled 
an extensive record on the TM1 accident, including the financial 
implications of the cleanup. Also, several legislative proposals 
addressing these matters 0I.R. 1814, H.R. 2512, and H.R. 4589) 
have been referred to the Committee for consideration. 

In order to assist the Committee in carrying out its legislative 
and oversight responsibilities in this area, it would be helpful 
if GAO would answer the following questions: 

(1) Secretary Edwards, in an October 19, 1981 letter 
to Chairman Udall, described the Administration's proposal for 
providing Federal funds for TM1 cleanup: 

[TJhe President, intends to request from Congress 
sufficient funds in future years to complete the 
identified DOE program of research and development 
at TMI. This will include a total of approximately 
$75 million (including FY 1982) to carry out the 
program approved by the President last spring, as 
well as a total of $48 million including previously 
appropriated funds to complete the activities initi- 
ated under the agreement with Zlactric Power Research 
Institute." 

DOE Assistant Secretary IIeffelfinger, in an August 7, 1981 letter 
to GAO, described a similar proposal: 
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"The Department (of Energy) currently projects 
expenditures of about $75 million over 3 years 
(beginning this October) for research and development 
in the fuel and waste processing area, and about 
$10 million per year to acquire data on radioactivity 
distribution, electrical equipment performance, 
and other areas related to nuclear safety." 

(al To what extent are the proposals described in the 
August 7 and October 19 letters substantially similar? (The 
complete text of each letter is enclosed for your information.) 

(b) What are the specific differences between the August 7 
and October 19 proposals? 

(2) This question relates to the July 9, 1981 proposal 

I 

from the Governor of Pennsylvania for a cost-sharing plan to cover 
the entire cleanup of TMI-2, which he estimated would require 
$760 million. As one facet of his plan, the Governor asked the 
Federal government to provide: 

"$31.7 million a year over the next six year-period 
in research and development grants, or 25 percent 
of cleanup cost." 

(a) To what extent does GAO believe that Governor Thornburgh's 
plan assumes that the Federal contribution would in fact offset 
$192 million of the estimated $760 million total cleanup cost? 

(b) How much is the estimated total cleanup cost of $760 
million likely to be reduced by the Administration proposals of 
August 7, 1981 or October 19, 1981 (referred to in question #I), 
if either proposal is approved in its present form? 

(3) As discussed in question 2(b), why is the ratio of 
(A) dollars spent on DOE research and development related to TMI-2 
cleanup to (Bl the actual dollar reduction in the total estimated 
cost of TMI-2 cleanup not one-to-one? 

(41 What is the operative definition of "research and 
development" used by the Administration in deriving the proposed 
funding levels for the DOB contribution to TMI-2 cleanup activities 
contained in the August 7 and October 19 proposals? Under what 
specific statutory and administrative authority was this defini- 
tion of "research and development" originated? 
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(5) To what extent is DOE research and development 
associated with TM-2 cleanup directed at obtaining information 
useful for (A) preventing core damage in the future, and (B) 
handling a damaged core should that be necessary as a consequence 
of a future accident? 

The Committee would appreciate the General Accounting Office's 
prompt attention to this request and looks forward to a response 
by November 18, 1981. Thank you for your cooperation. 

Sincerely, 

tiOBBIS K. UDALL 
Chairman 

Enclosures 
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Department of Energy 
Washington, D.C. 20585 

JAN - 8 1982 

Mr. J. Dexter Peach, Director 
Energy and Minerals Djvision 
C.S. General Accounting Offfce 
Washington, D.C. 20548 

Dear Mr. Peach: 

The Department of Energy appreciates the opportunity to review the General 

Accounting Office draft report to the House Interior and Insular Affairs 

Committee concerning proposals to finance the cleanup at Three Mile Island. 

The Department of Energy believes the draft report (EMD-82-28) forwarded by 

letter dated December 7, 1981, and the supplement provided to the Department 

on December 17, 1981, correctly characterizes the nature and scope of the 

Three Mile Island research and development program. 

Sfncerely, 

pPWhUd*R~ 
William S. Heffelfinger 
Assistant Secretary 
Management and Admfnjstration 
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CQMMONWCALTH OF PENNSYLVANIA 

GOVERNOR’S OFFICE 

H~ns~ssu~tcr 

THE QOVLRNO R 

December 15, 1981 

J. Dexter Peach, Director 
United States General Accounting Office 
Energy and Minerals Division 
Washington, D. C. 20548 

Dear Mr. Peach: 

I appreciated receiving a copy of your draft 
report to the House Interior and Insular Affairs 
Committee and the opportunity to comment on your 
findings. 

My staff has reviewed the draft report and 
believes that it reflects as accurate a response 
to the questions raised by committee members as can 
be developed at this time. I would also appreciate 
receiving a copy of your final report as soon as it 
is available. 

A 

309344 
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