. ; GPU Nuclear Corporation
Nuclwr Post Office Box 480
Route 441 South

Middletown, Pennsylvania 17057-0191
717 944-7621

TELEX 84-2386

Wiiter's Direct Dial Number:

(717)-948-8189

January 31, 1983
4410-83-L-0027

Mr. Harold R. Denton, Director

U. S. Nuclear Regulatory Commission
Mailstop P~-428

Washington, D. C. 20555

Dear Mr. Denton:

Three Mile Island Nuclear Station, Unit 2 (TMI-2)
Operating License No. DPR-73
Docket No. 50-320

My letter of September 21, 1982, provided information regarding
the schedule for cleanup of TMI-2, as requested in your letter
of September 8, 1982. In my response I indicated to you that we
would provide you with the results of reassessment of schedule
and cost for the TMI-2 activities. I am enclosing a copy of the
report "TMI-2 Recovery Program Estimate, Revision 2", datecd
December 30, 1982.

A review of this report will indicate to you that we have evaluated
the schedule on the basis of a number of different assumptions of
available cash flow in the years to come. We are proceeding to
schedule our activities on the basis of the most reasonable assump-
tions that we can make at the present time. This is indicated as
Case I in the report. The schedule indicates that the removal of
fuel and debris will start January, 1985; th2 completion of fuel
and debris removal from the core region will be accomplished by
June, 1986; and the completion of the total program will be by
June, 1988.

In addition to the above, we have made an assessment of the effect
of a’ditional funding if it were available during some periods of
the program. Should sufficient funding be available during 1985,
we anticipate that the removal of fuel and debris can be accom-
plished in a twelve-month period which would then result in the
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completion of fuel and debris removal from the core region by
December, 19385. This is indicated in Case II1I where we have
assumcd that in the year 1985 we would have a cash flow of
$140 million ($120 million in 1983 dollars).

In Cases IV and V, we have made further assumpticns of increased
funding levels as indicated in detail in the report. Each of
these shows improvement in completion of certain activities.

The completion of the program in Case IV is estimated to be
March, 1988, and in Case V, December, 1987.

In Case I mentioned above, we had made the assumption that during
the year 1985 and later we would have a cash flow of $100 million
in 1983 dollar value. Therefore, the assumption provided that the
actual dollars spent in those years would be higher due to esca-
lation. We prepared Case II on the basis that the cash flow avail-
able in 1984 and later would be $100 million in current dollar
value for each of those years. Case II, therefore, indicates a
lower cash flow which results in certain activities being delayed
as compared to all of the other cases. The completion of the
program is indicated to be in December, 1989. :

In your letter dated September 8, 1982, you had requested that
"the schedule information requestedé should be based on an expedited
cleanup pace, unencumbered by financial constraints." The report
provides you with information on schedules of activities with
various funding levels and indicates an improvement in such
activities should additional funding be available at certain
critical times. While not analvzed on the basis of unlimited
cash flow, the Company believes that Case V is essentially the
equivalent inasmuch as we would expect operational, technical

and administrative constraints would prevent a significantly
shorter cleanup program duration.

We will be pleased to discuss the report with you at your
convenience.

Sincerely,

5

o Y/ 5

£ fy g R
R. C. "A¥nold
President
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Victor Gilinsky, Commissioner, U. S. NRC

John F. Ahearne, Commissioner, U. S. NRC

James K. Asselstine, Commissioner, U. S. NRC
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I EXECUTIVE SUMMARY

Historical Development of Recovery Program Estimates

Shortly after the accident at Three Mile Island Unit 2, efforts were
undertaken to develop a preliminary estimate of the costs of the cleanup
program. There was a clear understanding that the estimate would likely
require substantial changes because of the unique nature of the accident, the
many unknowns associated with the condition of the plant, and the difficulties
in defining the level of technical and construction effort in the face of so
many uncertainties.

In the year following the accident, many man-hours were devoted to the cleanup
effort, the acquisition of technical data, and the development of detailed
plans for the complex recovery activities. These efforts provided additional
insights into the effort that would be necessary to defuel and decontaminate
the plant.

In August 1980, a Recovery Program Estimate was issued that constituted the
first definitive estimate of the TMI-2 cleanup and recovery program. It
incorporated an assessment of plant conditions as of June 1980, a work plan
and schedule that benefited from the recovery program experiences of the
preceding 15 months, and a significantly improved understanding of the
magnitude of cost and complexity of the Recovery Program. However, a number
of technical and programmatic uncertainties still remained, and the regulatory
environment at that time had a substantial impact on the planning activities
at Three Mile Island. The containment building had been entered only once as
of the August report, and the full scope of the problems in defueling and
decontaminating the reactor remained unknown. Additionally, the uncertainties
of waste disposal, as impacted by the ongoing Federal and State regulatory

developments in that field, gave rise to a certain speculative quality to the
estimate in that area.

In November 1980, an evaluation of regulatory conditions and a better
definition of financial resources were used for revising the cost assessment
used in the preparation of the Programmatic Environmental Impact Statement
(PEIS). The PEIS estimate included only the defueling and decontamination
portion of the recovery program costs. Activities equivalent to nommal
operations and maintenance were excluded, but an inflation factor was
included. That estimate also considered the effects of a stretched-out
schedule caused by the reduction in the level of effort, which occurred in
September 1980 in response to financial constraints and regulatory
urcertainties pending issuance of the final PEIS.

The next major effort to update the program cost and schedule was completed in
mid-1981 and was titled "TMI-2 Recovery Program Estimate (Revision 1,

July 1981)." That assessment was based upon updated evaluations of the
sequence and duration of program activities. That program estimate assumed
unlimited funding beginning January 1982, but did not include cost estimates
for either decommissioning or reconstruction of the plant.




The current cost estimate contained in this document was completed in
December 1982. It reflects further development of the planning of the
sequence ana duration of cleanuyp activities, technical information evaluatea
as of that date, and the accumulated experience from cleanup activities since
the accident. The sequence logic for the cleanup is documented under separate
cover in the "Decontamination and Defueling Program Plan."

Summary of Recovery Program Estimate

This estimate indicates that, despite delays in the acceleration of

cleanup efforts compared with the assumptions used for the July 1981 TMI-2
Recovery Program Estimate, the Program can be completed for about the same
total of dollars. Compared with the July 1981 plan, which estimated
completion in August 1986 at a cost of $1,034 million, the various cases
analyzea for this report indicate costs of $950 million to $1,041 million with
associated completion dates varying from the ena of 1987 to the ena of 1989.
The base case (Case I) has a scheduled completion date of mid-1988 at a total
cost of $975 million. Appendix B of the report summarizes the major
contributions to differences in the current cost estimate from the estimate of
July 198l1. (See Table 7, page A-2, and Table 8, page A-4 for summary
presentations of cost estimates and major milestone dates.)

Ma jor Assumptions and Limitations

Although substantial technical uncertainties, which may affect the cleanup
program, still exist, this estimate is believed to be a reasonable

forecast of program requirements and associatea costs ana schecules.
Nevertheless, it must be recognized that the program is subject to major
variations that may affect significantly costs or schedule or both. New
program estimates will be developed as new information or circumstances
develop that indicate the need for revisions to the program plan. Due to the
research and development nature of this program and the uncertainties
involvea, it is not appropriate to assign cost or scheaule contingency at this
time. Contingency can only be reasonably assessed when the limits of
urcertainties can be identified.

The program end point assumed for this report will not establish plant
conditions pemitting either gecommissioning or reconstruction. The objective
of the program is to return the plant to a radiological condition (i.e.,
radiation and contamination levels) typical of nommal operating plants. There
will be substantial additional effort and associated costs necessary for
either decommissioning or reconstruction of the unit. Penging completion of
either of those alternatives, the plant systems would have to be operateg,
monitoreo, and maintainea sufficiently to prevent uncontrolled releases of low
levels of radioactive material from the plant.

The program plan has been developed with "fuel removal" as the priority
interim objective. That terminology has been adoptea for purposes of program
planning to signify when the fuel material has been removed from the volume of
the reactor vessel occupiea by the original core. It shoulo not be
interpreted to indicate that all fuel material has been recaptured. There




. will be an additional year or more associated with recovery of fuel fines, and
perhaps some fragments, which were distributed throughout the reactor coolant
and associated systems on the day of the accident.

While the base case and alternatives described in this report assume that
activities are funding-limited, it is anticipated that for the higher funding
scenario described in Case 5, and perhaps even for much of Cases 3 and 4, most
of the critical path activities would be at or near a rate of progress that
would be controlled by technical and operational considerations.

Summary of Cases Analyzed

In the preparation of this program estimate, several alternative cases

were considered. In all of the cases, the base amounts are stated in 1983
dollars, in order that comparisons can be made without the complications of
escalation. The cases that were considered are summarized below. Case I is
the basis of the exhibits in the body of the report and represents the program
baseline. Appendix A of the report addresses the other alternatives that were
considered. A brief Description of the various cases is as follows:

Case I: Maximum allowable cash flow of $76.0MM for 1983, $92.8M for 1984,
and $100.0MM for 1985 and later. Actual (i.e., current dollars)
cash flow will be higher in 1984 and later due to escalation.

This is the base case for the program estimate and is
considered to be a conservative, but reasonable, estimate of the
availability of funds for the program. It places the funding
priority on fuel removal until that milestone is achieved,
consistent with other safety concerns.

Case II: Maximum allowable cash flow of $76.0MM for 1983, and $100.0MM for
1984 and later in current dollars.

This is a more conservative scenario in which the funding level is
not able to be adjusted for inflation.

Case III: Same as Case I with the exception of 1985, which has unlimited cash
flow applied to fuel removal activities as reguired to complete
those activities in 1985.

This case examines the funding increment needed in 1985 to
accomplish fuel removal in about one year instead of the 18 months
projected for Case I.

Case IV: Same as Case I with the exception of 1983 and 1984, which are
increased by $10.0MM each year (1983 dollars).

This case examines the effect on the schedule for fuel removal of a
modest near-term increase in funding compared with the Case I
assumption.




Case V: Same as Case IV with the exception of 1984 and 1985, which have
unlimited cash flow as required both to expedite the start of fuel
removal and reduce the fuel removal time to 12 months.

This case further develops the effect of additional funding (until
fuel is removed) on the forecast of when fuel removal would be
achieved. It is thought to be essentially an unlimited funding
case as well, although it was not developed using that assumption.
The judgment of project management is that technical, operational,
and perhaps regulatory factors would also limit progress at this
level of effort.

Comparative analysis of these alternatives is presented in Appendix A of this
report.

Management Control Systems

This estimate was developed around the framework of a Work Breakdown
Structure (WBS). The WBS is a hierarchical breakdown of all program
activities required to accomplish the program objectives. The major program
activities are outlined and subdivided into progressively smaller tasks until
each task becomes a discrete manageable unit for program planning and
control. These tasks are then used to develop program baseline schedules and
costs that can be summarized to progressively higher levels for overall
program management. All the various tasks can be summarized into six major
categories of work. These six categories are as follows:

1. Program Support

2. Dose Reduction, Stabilization and Decontamination
3. Reactor Disassembly and Defueling

4. Radioactive Waste Management

5. General Recovery Facilities/Systems

6. Plant Stability and Safety

Within the body of this report, all the tabulations and figures are displayed
based upon estimates developed by WBS. Further descriptions of general work
scope included within each of the six major categories is provided on pages 20
and 21.

Summary of Work Activities by Categories

The following table presents the estimate in the categories A through K
similar to those used in the July 1981 Recovery Program Estimate.




TMI-2 RECOVERY PROGRAM ESTIMATE
EXECUTIVE COST SUMMARY

TABLE 1
DESCRIPTION OF ACTIVITY
(1983-1988)
Estimated Cost2  Schedulel
MAINTAINING PLANT IN SAFE CONDITION In Millions Duration
A. Operation of existing and modified plant systems and equipment Present - Jun '86

required to maintain the core in a safe condition. Includes
operating personnel, support staff and consumable supplies until
the core is removed from the reactor vessel. 36.

B. Site support services, other than the operating staff noted above Present - Jun '86
required to support site activities but not directly associated with
any specific construction end-product or operating facility. These
support services include security, QA/QC, procurement, warehousing,
accounting, training, industrial health and safety, etc. until 26.
the core is removed from reactor vessel.

C. Decontamination of auxiliary buildings and contaminated equipment and Present - Jun '88
processing of auxiliary and fuel building contaminated water. Includes
operating personnel, radiological control staff and contractor per-
sonnel required to operate the associated waste processing systems
and laundry facilities; construction of interim waste staging facilities
and associated waste disposal. 78.

D. Processing of highly contaminated water in the containment building and Present - Dec '87
reactor coolant system plus water contaminated during cleanup activities.
Includes installation and operation of associated water processing
systems and additional waste staging capability. 9.
Subtotal (A-D) $149.
NOTES:

1. The schedule duration represents the time span of substantial activity. Some
minor activity or engineering and planning may occur before and after the
dates shown. Categories indicating "present" time are continuation of
activities from prior years.

2. Costs are in constant 1983 dollars. Rev. 2
12/30/82
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ADDL/ iONAL COST TO DEFUEL REACTOR Estimated Cost?

TMI-2 RECOVERY PROGRAM ESTIMATE
Y

TABLE 1 (Continued)

DESCRIPTION OF ACTIVITY

(1983-1988)

FOR CONTAINMENT DECONTAMINATION In Millions

E.

Additional facilities required to decontaminate the containment building.
Includes design and construction of volume reduction facility, containment
recovery service building, personnel access facility, laundry, etc. 63.

Phase 1 and 11 decontamination of the containment building to permit

fuel removal operations and to satisfy established completion criteria.

Includes installation of decontamination support systems, shielding and

manual, supervisory and support personnel for decontamination operations. 75.

Head and core removal. Includes engineering, consultant and direct labor
associated with technical preparation, removal of reactor head and internals,
dismantling, inspection and transfer of core to fuel pool 119.

Additional facilities required to temporarily house contaminated equipment

ang material removed from the containment building. Includes the engineering
design and construction of additional radwaste staging facilities, solid

and liquid. 3.

Additional decontamination of the containment building and removal

of contaminated equipment and materials to staging areas. Includes

the operation of associated decontamination, waste packaging, processing

ang disposal operations. 92.

NOTES:

1. The schedule duration represents the time span of substantisl activity. Some
minor activity or engineering and planning may occur before and after the
dates shown. Categories indicating "present” time are continuation of
activities from prior years.

2. Costs are in constant 1983 dollars.

Schedule1
Duration

Present - Jun

Present - Mar

]

Present - Jun

Jan '86 - Jun

Present - Jun

'86

'88

I86

'86

'88

Rev. 2
12/30/82
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II PROGRAM ESTIMATE BASIS

The program estimate effort has been based, in large part, on the various
technical assumptions and approaches that have evolved in each of the major
recovery program areas. Some of these are well established and documented,
while some are in the developmental stage. For clarity, a number of these key
technical bases are summarized here:

A.

DOSE_REDUCTION

In recent months it has become clear that gamma dose rates in
containment are remaining at elevated levels despite substantial
progress in gross decontamination and removal of contaminated water from
the basement. These dose rates are higher than anticipated and, if
unchanged, would result in unacceptably high cumulative personnel
exposures during the next phases of decontamination and defueling.
Therefore, an aggressive program of in-containment dose reduction has
been developed and is being implemented. The program has three major
parts as follows:

PART A

Perform immediate actions to reduce personnel exposure during access and
during activities in the near term (to be accomplished by the first
quarter of 1983).

PART B

Take appropriate actions to remove or shield radiation sources in the
reactor building basement thereby permitting less restrictive personnel
access. Control the sources to improve RB atmospheric environment and
remove the respiratory protecticn requirement during the next 18 to 24
months.

PART C

Complete radiation source control to reach objectives of the completion
criteria.

DECONTAMINATION/STABILIZATION

The term "decontamination" has been broadly applied to the removal of
both loose and fixed radioactive material from building and system
(external and internal) surfaces.

Beyond decontamination per se, the Technical Planning Department is now
addressing the issue of Building and System "stabilization".
Stabilization is defined as that work necessary to establish building
and system conditions that represent no (or acceptably low) radiological
hazard to the public and to workers from direct radiation, in-plant or
external releases of radioactive materials, plausible accidents and the
like. Stabilization actions are being planned on a case-by-case basis,




cC.

and may include full or partial decontamination, prevention of access to
unused contaminated spaces, draining and isolation of contaminated fluid
systems or subsystems, or other techniques tailored for specific problem
areas.

With respect to systems decontamination, the stabilization studies in
progress may influence the final decision as to the degree of internal
cleanliness required, and therefore, the techniques to be employed.
Primarily at issue is the question of chemical decontamination. The
types of chemicals to be used (and the need for chemical decon-
tamination) will be dictated, in part, by stabilization requirements,
and in turn, will dictate waste handling, processing (including volume
reduction) and disposal requirements. For the purpose of this estimate,
it is assumed that widespread chemical decontamination will be required,
and attendant waste handling capabilities are required.

REACTOR DISASSEMBLY AND DEFUELING

1. Head Removal - For the estimate, it is assumad that head removal is
conducted in accordance with the Head Removal Planning Study,
issued on October 15, 1982. The basic approach involves
installation of a high-integrity vessel flange-to-defueling canal
seal, dry lifting of the head, bagging for contamination control,
and transfer to the (modified) head storage stand for subsequent
decontamination. Following head 1ift, the internmals indexing
fixture will be installed, sealed and partially filled with water
to provide shielding (three feet of water) from the plenum upper
surface. The plan includes contingency provisions for canal
flooding during head 1ift if necessary.

2. Plenum Removal - The plenum removal plan is under development.
Based on preliminary work, it was assumed for the estimate that
intact plenum removal will be possible (i.e., in-vessel disassembly
of the plenum will not be necessary). Prerequisites for plenum
removal are very similar to those for fuel removal, due to the
potential for fuel adherence to the plenum. The base plan presumes
that the initial 1ift of the plenum can be done prior to canal
flooding, and that the balance of the 1ift and subsequent removal
from the vessel will be done wet (after flooding). The plenum will
be stored underwater in the shallow end of the canal until
dismantling, removal and disposal.

Fuel Transfer and Storage - The estimate is based on the premise
that fuel (to be found in various physical configurations) will be
removed from the reactor vessel, placed in sealed steel canisters,
moved to one of two fuel transfer tubes, transferred to Fuel Pool
"A", upended, and moved to new fuel racks in pool "A" for interim
storage prior to shipment from Three Mile Island. The estimate
includes work associated with the supply and/or refurbishment of
the above mentioned components and associated systems.

1 ™
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One specific activity that involves substantial effort, and as yet
is not planned in detail, is the dismantling of the tank famm
presently located in Fuel Pool "A". This tankage, along with
associated piping and shielding is large, complex and
contaminated. Removal of this equipment will be a major task. An
allowance was made for this effort in the estimate.

Fuel Removal - Development of tools, equipment and systems for fuel
removal is in its early stages. Conceptually, the devices to be
employed will be adaptations of existing equipment with which there
is extensive experience in the nuclear industry, although not
necessarily in nuclear plant defueling. It is assumed at this
point that very complex, totally remote-operated equipment will not
be required for this job.

Although detailed engineering work in this area is not available as
a basis for precise estimating for the program estimate, the Quick
Look examinations conducted in 1982 generally confirmed earlier
planning assumptions regarding the condition of the core and
suggest no reason to alter greatly the previous estimate. For
schedule purposes "Completion of Fuel and Debris Removal" is

def ined as removal of fuel and debris from the original core region.

Fuel Shipping - The program estimate includes estimated costs for
shipping all TMI-2 fuel to an unspecified DOE facility. It is
assumed that standard NRC-licensed truck-mounted spent fuel
shipping casks will be available for use.

WASTE PROCESSING AND DISPOSAL

1.

2.

Volume Reduction - The program estimate includes costs for the
provision of volume reduction capability for processing chemical
wastes used in system decontamination work. The estimate basis is
an on-site evaporation system. However, othrcr approaches such as
one or more small capacity evaporators, contractor solidification
services, or other methods may be preferrable. A study to make
that determination is in progress and will be completed in
September o 1983.

Refueling Canal Cleanup - The estimate includes cests for an
on-line canzl cleanup system to remove dissolved and suspended
impurities for purposes of radiological protection and water
clarity. The system may include modifications of one or more
existing systems, including the Submerged Demineralizer System
(SDS), EPICOR II, and the installed refueling canal cleanup system.

On-Site Radwaste Staging - The estimate includes expanded
provisions for temporary on-site storage of radioactive waste
materials. There is no provision for permanent on-site storage of
waste materials. It is assumed that all waste material generated
in the Decontamination and Defueling Program, including processed
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solids and liquids, as well as contaminated material and equipment
removed from the plant, will be shipped from the site for permanent
disposal.

4. Processed Water - It is assumed for estimate purposes that
processed water will be temporarily stored on-site and recycled for
irplant decontamination use to the greatest extent possible. The
estimate includes allowances for these activities, including the
provision of expanded on-site storage {tank) capacity. A disposal
method has not be selected.

5. Solid Waste Shipping and Disposal - As noted above, it is assumed
for the estimate that all solid radiocactive waste will be
transported from Three Mile Island for disposal. This places a
high degree of dependence on the availability of suitable disposal
sites for all TMI-2 wastes. This presumption is considered
reasonable in light of both the NRC-DOE Memorandum of Understanding
and the substantial progress made during the last year in the area
of waste shipping and disposal.

It is assumed that all waste shipping will be via truck. No rail
shipping is anticipated.

OTHER SUPPORT FACILITIES

The estimate includes the provision of a Containment Recovery Service
Building (CRSB) to support major in-containment decontamination work.
This building is a large structure that will enclose the Reactor

Building Equipment Hatch and provide capability for efficient ingress

and eqress by a large work force, contamination control, equipment
decontamination, packaging ana shielded staging.

PROGRAM END POINT

The Decontamination and Defueling Program will achieve a defueled and
stable plant that will provide a suitable starting point for subsequent
actions directed toward plant restart or decommissioning. At the end of
the program, the residual contamination and radiation levels will be
similar to those typically found in an operating plant. Several points
are important here:

o No decision has yet been made on the ultimate disposition (restart
or decommissioning) of TMI-2, nor is a decision anticipated until
after fuel removal.

° The specific activity end-points are subject to change. For
example, stabilization consideration may permit relaxation of
decontamination objectives in some areas.

° Additional work will be required after completion of the Program,
regardless of the ultimate plant use decision. The precise
character, extent and timing of this work is not known at this
point. It should be understood that the Decontamination and
Defueling Program as presently structured will not achieve a
decommissioned or ready-for-restart status.
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1.

3.

9.

10.

11.

12.
13.

14.

15.

III QUALIFICATIONS & ASSUMPTIONS

GENERAL

Estimate includes planned work scope remaining as of December 31,
1982.

Estimate is in mid-1983 dollars.
Escalation allowance for 1984 and later is 8% per year compounded.
Expenditure limitations for Case I are based on the following:

Maximum allowable cash flow of $76.0MM for 1983, $92.6WM for 1984
and $100.0MM for 1985 and later. Actual cash flow will be higher
in 1984 and later due to escalation.

Cost estimate is based on the current Decontamination and Defueling
Plan.

Debt service on capital investment is excluded.

Estimate is based on in-containment work being accomplished during
a 50-hour week consisting of five 10-hour days, Monday through
Friday with selected second shift. Balance of activities will be
performed based on a regular 40-hour work week.

Licensing actions and approvals must be complete prior to scheduled
start of activities associated with decontamination and Reactor
Disassembly and Defueling.

The estimates assume current regulatory guidance and site license
requirements for radwaste disposal.

Fuel shipment and disposal will be made in 250 canisters (one
canister per shipment). The current assumption is that GPU will
bear the shipping, storage and disposal costs.

Equipment for decontamination, tooling for head, plenum and fuel

removal and personnel ingress and egress will be available through
both personnel air locks 1 and 2. Also the equipment hatch can be

opened temporarily for the movement of large materials and
components into or out of the containment.

No salvage value has been considered.

No cost or schedule contingency allowance has been included.

Maintenance of equipment and facilities as investment protection is
specifically excluded.

Arrangements can be made for shipping all radwaste offsite.
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IV _PROGRAM COSTS AND SCHEDULE

Program alternative Case I was used as the baseline for deriving the following
schedule and cost breakdowns. Figure 2 summarizes the Program Summary
Schedule (PSS-001, rev. F). Included on this schedule are the major program
milestones.

The Program Summary Cash Flow showing the annual cost breakouts by WBS
category and organization is presented in Table 4. These costs are all 1983
dollars, no escalation. Details of the annual cash flow are presented in
Table 5. The distribution of cash from the funding categories among the
various organizations and WBS categories is detailed in Table 6.
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TMI-2 RECOVERY PROGRAM ESTIMATE
SCHEDULE MILESTONE TABULATION

TABLE 2 CASE
July 1981 December 1982
Recovery Reevaluation Schedule Recovery Program Estimate Schedule

(RRS-1) (PSS-001)
Complete Part A W, B. Dose Reductlion Not Addressed Mar, B3
Complete Reactor Bulloaing Hands-On Decon Aug. B& Mar. 88
Polar Crane Hequalification Testing Complete Sep. 83 Mar. 83
Reactor Head Removed Dec. 83 Jun. 83
Reactor Plenum Removed Feb, B4 Oct. 84
Start Reactor Fuel & Debris Removal May B4 Jan. 85
Complete Fuel & Debrls Removal Feb. BS Jun, B6
. Start Reactor Coolant System Decon 3 Feb. 85 Jul. 86
.:?: Complete CSA Removal Jul. 85 Dec. 86
| Complete Reactor Coolant System Lecon Apr. 85 Mar. 87
; Start Reactor Fuel Shipping Aug. B4 Rpr. 85
} Completion of Phase 11 Decon Aug. B6 Mar. 88
Complete Fuel Shipping Not In Scope. Dec. 87
Final Decon Not in Scope May. BB
Complete Hadwaste Shipping Not in Scope Jun, 88
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1M1-2 RECOVERY PROCHRAM ESTIMATE

PROGHAM/UE PRATMENTAL_CASH FLOW CASE 1
TRBLE 3
(3 in millions)
Hecovery Site Operations Tectnical Licensing Govermnment  Support ‘83 Escalation Escalated

Year mgmnt.  Proqrams A pee Planning SRG/RA 5 Ingustry Divisions Total Factor Total
183 1.0 28.0 14.3 2.7 4.0 3.0 9 22.1 76.0 Base 76.0
1984 1.0 48.0 9.9 1.3 2.5 3.0 9 26.0 92.6 1.0¢ 100.0
1985 1.0 53.6 9.2 4.4 2.0 3.0 .8 26,0 100.0 1.1664 116.6
1966 8 54.2 8.0 8.5 1.0 3.0 5 24,0 100.0 1.2597 126.0
1987 .8 &3.0 4.% 9.9 .3 1.0 ) 20.0 100.0 1.3605 136.0
1568 o5 22.4 2l 19:7 - 5 - 10.0 55.2 1.4693 Bl.1
Sub-Total 9.1 26%,2 48.0 46.5 g.8 13.5 3.6 128.1 523.8 635.7
Aga Cost Through 12/82 _335.0

Total 574.7

* Site Operations "A"

** Site Operations “8" = Operations activities In support of high level waste shipping and disposal.

Operations and malntenance activities In support of recovery and as required to meet license conditions.

Rev. Z
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DEFINITION OF WBS SECTIONS OF TABLES 4 THROUGH 6
WB5-1 PROGRAM SUPPORT

This activity provides general support services for all of the program
organizations. These services include Technical Services, Radiological and
Environmental Controls, Communication Services, Nuclear Assurance, Program
Management, and External Agency and Committee Support.

WB5-2 DOSE REDUCTION, STABILIZATION AND DECONTAMINATION

These activities will be directed to ensure that the plant is stable and to
minimize the personnel exposure during operations in the contaminated areas.

To accomplish the above, contaminated areas must first be characterized. In
general, this includes the Reactor Building, the Auxiliary and Fuel Handling
Building, and the Reactor Systems. The decontamination of these areas is
planned to occur in three phases: Phase I being a gross decontamination, or
first cut, Phase 11 being the attainment of planned decontamination levels and
Phase III the maintenance of contamination levels achieved in Phase II.

WBS-3 REACTOR DISASSEMBLY AND DEFUELING

The reactor disassembly and defueling activities are all those that are
directly related to removal of the reactor head, internals and fuel from the
pressure vessel.

Several major tasks will be required preparatory to the actual reactor
dismantling and defueling. These include: under head characterization, polar
crane refurbishment, missile shield relocation, canal cleaning and

modif ication, fuel pool modification and the design and procurement of special
tools and equipment.

WBS-4 RADICACTIVE WASTE MANAGEMENT

During the disassembly, defueling, and decontamination operations,
contaminated wastes must be managed. This activity includes the planning and
operations for managing these wastes. These wastes will generally be liguids,
solids and fuel.

Waste operations include processing, packaging and handling, temporary staging
and shipping and disposal.

Another significant effort is the separation of the fuel and fuel debris from
the water and sludge presently in the facility. When achieved, the fuel will
be placed in canisters, stored in the spent fuel storage pool, placed in casks
and shipped to a DOE facility.

Concurrent with these waste management activities, appropriate quality
assurarce inspectlions, reviews and licensing activities will be performed as
required to ensure the technical merit of the activities and the quality of
work porformed.

=20 =




WBS-5 GENERAL RECOVERY FACILITIES/SYSTEMS

This activity includes those tasks directed toward providing those facilities
and systems required for the support of all decontamination and defueling
operations. These tasks include the engineering, planning, and construction
of facilities and support systems for containment entry, general recovery, and
administrative support.

WBS-6 PLANT STABILITY AND SAFETY

This activity consists of those tasks required to maintain the TMI-2 plant in
a safe and stable condition to ensure employee and public health and safety.
These tasks include the procurement and installation of special systems,
certain plant operations required for safety, plant engineering, and plant
maintenance.
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TMI- 2 RECOVERY PROGRAM ESTIMATE

SUMMARY CASH FLOW BY WBS/ ZATION CASE I
(3 x 1000)
TABLE 4
WwBS Description 1983 1984 1985 1986 1987 1988 Total
1 Program Support 37547 39318 39345 36127 29249 14032 195618
2 Decontamination 5333 13096 7839 16592 48514 14515 105889
3 Reactor Disassembly & Defueling (RD&D) 14359 15278 23972 19232 2040 3453 78334
4 Radioactive Waste Management 5352 8860 10400 20828 16990 22111 84541
5 General Recovery Facilities/Systems 1199 8157 9995 1548 20899
6 Plant Stability/Safety 12222 7930 B462 5671 3174 1037 38496
TOTAL 76012 92639 100013 99998 99967 55148 523777
2
Organization
Management 1000 1000 1000 800 800 500 5100
Recnvery Programs 28026 48023 53595 54219 62967 22349 269179
o Site Operations "A" 14283 9893 9238 7964 4516 2099 47993
#%  Site Operations "B" ZTDai, 1323 4380 8515 9884 19700 46506
Technical Planning 3999 2500 2000 1000 300 9799
Licensing/SRG/RA 3000 3000 3000 3000 1000 500 13500
Government & Industry 900 900 800 500 500 3600
Support Divisions 22100 26000 26000 24000 20000 10000 128100
TOTAL 76012 92639 100013 99998 99967 55148 523777
* Site Operations "A" = Operations and maintenance activities in support of recovery and as required to
meet license conditions.
## Site Operations "B" = Operations activities in support of high level waste shipping and disposal.
T Rev. 2
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TM1-2 RECOVERY PROGRAM ESTIMATE

CASH FLOW (£ TAIL BY wBS/CRGANIZATION CASE 1
(3 x 1000)
TABLE 5
P35-001
Scheaule
Line Description 1583 1984 1985 1986 1987 1588 Total
i Program Suppert
Recovery Prog:ams 7080 6240 6240 6240 6240 2840 34880
Site Dperations A 1597 1433 1366 1187 409 192 6184
Licensing 3000 3000 3000 3000 1000 500 13500
Technical Planning 1870 45 939 400 300 4254
Site Management 1000 1000 1000 800 800 500 5100
Government & Inoustry 900 900 80O 500 500 3600
Other Divisions/G&A 22100 26000 26000 24000 20000 10000 128100
TOTAL wBS 1 37547 39318 39345 36127 29249 14032 195618
3 Cecon Planning/Assistance/Phase 111
. Technical Plamning 824 667 470 247 2208
e Site Operations A 56 51 51 158
. Recovery Programs 178 116 116 72 482
4 RB Decon Planning
Recovery Programs 7 7
5 AFH8 Decon Planning
Recovery Programs 7 7
Technical Planning 73 73
6 Systems Decon Planning .
Recovery Programs 39 39
Technical Planning 106 106
7 RB Phase I & I1 Decon
Recovery Programs 1574 as51a B40 5550 7660 4430 24568
Site Operations A 207 193 400
8 R8 Phase 111 Decon
Recovery Programs S0 2480 2480 2480 5200 2065 14755
Site Operations A 90 96 186
9 AFHB Decon Phase 1 & 11
Recovery Programs 1630 1200 1200 3100 8700 2740 18570
Site Operations A 111 96 2al 448
10 AFHB Decon Phase 111
Recovery Programs 30 2200 2200 2200 11740 4280 22650
Site Operations A 90 96 241 427

Rev. 2
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CASH FLOw DETAIL BY WBS/ORGANIZATION CASE 1
(3 x 1000)
(TABLE 5 CONT'D)
P55-001
Schedule
Line Cescription 1983 1984 1985 1986 1587 1988 Total
13 Systems Decon General Preparaicion
Recovery Programs 49 477 526
Site Operations A 2 2
1i Auxiliary & FHB System Stabilization
Recovery Programs 210 910 1120
12 Auxiliary & FHB System Deocn
Recovery Programs 1600 4885 5885
Site Operations A 43 743
14,15 Decon RCS & Other CTMT Systems
Recovery Programs 1200 10329 11529
16 Final System Decon
Recovery Programs 1000 1000
TOTAL wES 2 5333 13096 7839 16592 48514 14515 105889
18 RD&D Support
Recovery Programs 1053 878 878 549 3358
Technical Planning 426 201 111 738
Site Operations A 113 134 110 . 83 460
19 Auxiliary Crane
Recovery Pronrams 426 426
20 Reactor Mockup
Recovery Programs 1596 1596
21 Polar Crane
Recovery Programs 404 404
22 Remove Missile Shields
and Requalify PC
Recovery Programs 322 322
23 Underhead Characterization
Recovery Programs 610 610
Technical Planning 170 170
24 Head Removal
Recovery Programs 1300 1300

TMI-2 RECOVERY PROGRAM ESTIMATE

Rey, 2
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TM1-2 RECOVERY PROGRAM ESTIMATE

CASH FLOW DETALL BY wBS/ORGANIZATION CASE I
7§ x 1000)

(TABLE 5 CONT'D)

PS5-001
Schegule
Line Description 198 1984 1585 1986 1987 1988 Total
25 Remove & Store AV Head
Recovery Programs 901 1000 1501
26,27 Transfer Canal Modifications
Recovery Programs 2230 5290 7520
Technical Planning 100 100
28,29 Plenum/Fuel Removal Preparation
Recovery Programs 2244 914 3158
Technical Planning 150 106 256
30 Fuel Pool "A™ Eng./Prep./Mod.
Recovery Programs 590 1428 2018
Technical Planning 150 150
31,32 Plenum/Fuel Removal Tooling
Recovery Programs 1493 1700 3193
33 PAFR Cans/Racks
Recovery Programs 102 1707 1809
34,35 Plenum Removal/Disposal
Recovery Programs 405 2095 820 1200 4520
36 Fuel Removal
Recovery Programs 18700 15056 33756
3 Core Material lnventory
Recovery Programs 400 400 400 400 453 2053
38 Ccre Support Assembly (CSA)
Removal Preparation
Recovery Programs 1050 2090 3140
39,40 CSA Removal Tooling & Removal
Recovery Programs 200 2633 943 820 800 5396
TOTAL wBS 3 14359 15278 23972 19232 2040 3453 78334

Rev. 2
12/30/82



CASH FLOW DETAIL BY WBS/ORGANIZATION

Cescription

Radgwaste Management Support
Recovery Programs
Technical Planning

Solio Radwaste Operations
Recovery Programs
Site Cperations A
Site Operations B

Contaminated Equipment Ship/Disposal
Site Operations A
Site Operations B

Liquid Radwaste Operations
Recovery Programs
Site Operations A
Site Operations B

volume Reduction Facilities
& R/W Staging Facility
Recovery Programs
Site Operations B

(TABLE 5 CONT'D)

(3 x 1000)

a7 Fuel Material Shipping

Recovery Programs 533 533

Site Operations A 275 %0 525 1250

Site Operations B 825 1350 1575 16000 19750
TOTAL WBS 4 5352 8860 10400 20828 16990 22111 Ba54l
%0 Containment Air Control Envelop

Recovery Programs 258 258
51 Containment Recovery Service Bldg.

Recovery Programs 4101 6580 10681
52 Personnel Access Facility

Recovery Programs 960 319 1279
53 Respirator Cleaning Facility

Site Operations 300 300
54 Support Systems

Recovery Programs 641 3096 3096 _ 1548 838l
TOTAL wBS 5 1199 8157 9995 1548 20899

Rev. 2
12/30/82




TMI-2 RECOVERY PROGRAM ESTIMATE

CASH FLOW DETAIL BY WBS/ORGANIZATION CASE I
($ x 1000)
(TABLE 5 CONT'D)
PSS-001
Schedule
Line Description 1983 1984 1985 1986 1987 1588 Total
57 Plant Stability/Safety
Recovery Programs 1360 2608 2604 2604 9176
Site Operations A 10862 5322 5858 3067 3174 1037 29320
TOTAL WBS 6 12222 7930 8462 5671 3174 1037 38496
Rev. 2

12/30/82




Category

Ia

1b

I1

CATEGORY CHARACTERIZATION FOR TMI-2 PLANNED WORK

Description

The activities required to maintain the shutdown damaged reactor
in a safe condition and efforts necessary to insure public and
worker health and safety. This category includes operation in
compliance with the plant's technical specifications and support
activities that are common to any nuclear facility, such as
security, quality assurance and administrative fumctions. The
Category Ia scope of activities also includes efforts essential
to maintaining a viable organization to fulfill fundamental
requirements of our NRC license.

The activities that are required to maintain the ability to
pursue cleanup work including those necessary to respond to
concerns about conditions at TMI. While these activities
contribute to being able to clean up the plant, they do not make
any net progress on accomplishing that cleanup.

The activities that contribute towards making progress on
cleanup.

- 28 -
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TM1-2 RECOVERY PROGRAM ESTIMATE
CATEGORY OF FUNDS
10 GO™F BY DRGANTZATION/WBS
($ in Millicns)

TRBLE 6
TOTAL
wES DESCRIPTI0N/ORGANIZAT 10N 1-A 1-8 1 4 T0TAL
1 Program Support
Recovery Programs 8.0 8.0 26.9 34.9
Site Operations A 3.6 2.6 6.2 6.2
Licensing 6.8 6.8 6.7 13.5
Technical Planning 4.2 4.2
Cnsite Management 2.0 3.1 5.1 5.1
Government & Inoustry 3.6 3.6
Other Divisions/GaA 40.0 20.0 0.0 68.1 128.1
S/T 52.4 33.7 86.1 109.5 195.6
2 Decontamination
Reccvery Programs 101.1 101.1
Site Operations A 2.4 2.4
Technical Planning 2.4 2.4
S/T 105.9 105.9
3 Reactor Disassembly & Defueling
Recovery Programs 76.5 76.5
Site Operations A W4 L4
Technical Planning 1:5 1.5
S/ s 78.4 78.4
K Ragioactive waste Management
Recovery Programs 26.9 26.9
Site Operations A 9.4 9.4
Site Operations B 46.5 46.5
Technical Planning 1.7 1.7
S/t .5 84,5
5 Cereral Support Faclilities/Systems
Recovery Programs 20.6 20.6
Site Operations A +3 e ]
S/ 20.9 20.9
6 Plant Stability/Safety
Recovery Programs 4.6 4.6 4.6 9.2
Site Operations A 24.6 24.6 4.7 29.3
S/ 29.2 29.2 9.3 38.5

TOTAL 81,6 gtch 5 % RRIERRall ¥ £ % ally ™ 5. § ——dal Tg;io}’az




ALTERNATIVES
APPENDIX A

The following pages summarize the cash flow changes and the major schedule
changes that result from utilization of the various levels of cash
availability assumptions outlined in the introduction. The exhibits in the
body of this report are those generated by the Case I assumptions. The
following exhibits are summarizations of cash flow and schedule milestones
generated by each of the other level-of-cash availability assumptions starting
with Case II.

In developing the case studies of various funding alternatives, we assessed
the impact of the funding limits on the overall program schedule.

In all cases, the activity relationships established by the program estimate
sequence logic were maintained. Milestone date changes were accomplished
through dollar allocation to reduce activity durations (multi-shift vs.
single-shift) and commence activities earlier that were restrained only by
cash flow.

For Cases I, II, and I1I, the schedule for activities on the critical path to
starting fuel removal are the same. In Case III, extra cash flow was assumed
to be available (approximately $20.0MM) in 1985 to shorten the fuel removal
duration from 18 to 12 months. This is accomplished by performing work on a
multiple-shift basis.

In the cash flow scenarios for Case IV and V, the activities on the critical
path to starting fuel removal are shortened by applying extra cash flow to
them as required to expedite the start of fuel removal by 6 months. In
Case V, additional money was assumed to be available to reduce the fuel
removal cycle from 18 months to 12 months.

In all cases studied, the time associated with the design, procurement,
fabrication, delivery, and installation of major tools and equipment from the
time of this report through the first quarter of 1984 limits the improvement
of the fuel removal cycle.

Final decontamination activities and program completion in all cases is
dependent upon the completion of fuel canister removal from the fuel pool. In
Cases I & I1I, the cash flow available following completion of fuel removal is
approximately the same, resulting in a forecast program completion date of
June, 1988. 1In Case II, which utilitizes the lowest yearly cash flow, the
forecast program completion date is extended to December, 1989. The increased
monies in Cases IV and V are primarily applied to activities required to
accelerate program completion. This results in a forecast program completion
date of March, 1988 in Case IV and December 1987 in Case V.

A-1




July '8l
Case I
11
111

Iv

TMI-2 RECOVERY PROGRAM ESTIMATE

TABLE 7
TOTAL T0 GO PROGRAM COMPLETION
T3 millions) T3 Millions)
Escalated 1983 Dollars
1034.0 644.8 August 86
974.7 523.8 June 88
1041.3 553.6 December 89
971.2 525.5 June 88
961.7 520.8 March 88
949.6 520.1 December 87

Note: Projected expenditures through December 31, 1982 are $339 Million.




YEAR

DAT
i QUARTER

ALTERNATIVES
CASEI

CASEI

CASEN

CASEIV

CASEV

1981 RECOVERY
PROGRAM ESTIMATE




‘.. \n‘

Corplete Part A R, 8. Cose Reduction

[omplete Reactor Bullecing mangs-On Decon

Polar Crane Requalification Testing Complete

Keactor Head Removed

Heactor Plenum Removed

Start Reactor Fuel & Debris Removal
Corplete Fuel & Debris Removal
Start Reactor Coolant System Decon
Complete CSA Removal

Complete Reactor Coolant System Decon
Start Reactor Fuel Shipping
Completion of Phase II Decon
Complete Fuel Shipping

fF inal Decon

Complete Raowaste Shipping

IMI-2 RECOVERY PROGRAM ESTIMATE
SCHEDULE MILESTUNES TABULATION

JULY 1981

TABLE 8

PROGRAM ESTIMATE

DECEMBER 1982 PROGRAM ESTIMATE

Not Adoressed
Aug. 86
Sep. 83
Dec. 83
fFeb. B4
May B4
Feb. 85
Feb. 85
Jul. 85
Apr. 85
Aug. B4
Aug. 86
Not In Scope
Not in Scope
Not in Scope

Dec.

May

83
83
Ba
85
B6
86
86
a7
85

87

88

86 .

CASE I1 CASE 111 CASE 1V
Mar. 83 Mar. 83 Mar. B3
Jun. 89 Mar. 88 Dec. 87
Mar. 83 Mar. B3 Mar. 83
Jun. 83 Jun. 83 Jun. 83
Uct. B4 Oct. ¢t. Jdun. B4
Jan. 85 Jan. 85 Jul. 84
Jun, 86 Dec. 85 Dec. 85
Jul. 86 Jan. 86 Jan. 86
Dec. 86 Jun. B6 Jun. 86
Rug. 87 Oct. B6 Oct.

Oct. 86 Ppr. B5 Jan. BS
Sep. B9 Mar. 88 Dec. 87
Jun, 89 Dec. 87 Sep. 87
Nov. 89 May 88 Feb. 88
Dec. 89 Jun. 88 Mar. 88

Jul.

Rev. 2
12/30/82
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Year
1983
1984
1985
1966
1987
1988
1989
1990

Sub-Total

Site Operations
Ae fee

TMI-2 RECOVERY PROGRAM ESTIMATE

PROGRAM/DEPRRTMENTAL CASH FLOW

($_in mi11fons)

TRELE 9

Recovery
Mgent.  Programs
1.0 28.0
1.0 4B.0
1.0 43.0

.8 “we?

.8 al.6

5] 37.7

.3 33.7

5.6 274.2

14.3
9.9
8.9
6.4
4.7
4.3
4.0

52.5

Add Cost Through 12/82

2.7
1.3
1.0
1.5
4.6
7.8
13
16.0

42.2

Technical Licensing
Planning SAG/RA

4.0 3.0

2.5 3.0

2.0 3.0

1.0 3.0

o3 1.0

.3 5

.3 A

10.4 14.0

CASE 11

Government  Support ‘83 Escalation  Escalated

& Industry Divisions Total Factor Total

.9 22.1 76.0 Base 76.0

9 26.0 92.6 1.08 100.0

.8 26.0 85.7 1.1664 100.0

] 24.0 79.4 1.2597 100.0

S 20.0 73.5 1.3605 100.0

-- 17.0 68.1 1.4693 100.0

-- 16.0 62.3 1.5868 98.9

- .- 16.0 1.7137 27.4

3.6 151.1 5%3.6 702.3

335.0

Total 10al.3

* Site Operations "A" = Operations and maintenance activities in support of recovery and as required to meet license conoitlons.

*s Sjte Operations "8" = Operations activities in support of high level waste shipping and dispnsal.

Rev, 2
12/30/82
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TMI-2 RECOVERY PROGRAM ESTIMAITE

PROGRAM/DEPARTMENTAL CASH FLOW CASE 111
TRBLE 10
(3 _in millions)
Recovery Site Operations Technical Licensing GCovernment  Support ‘a3 Escalation Escalated

Year Mornt.  Programs Ae gee Planning SAG/RA & Ingustry Divisions Total __Factor Total
1983 1.0 28.0 14.3 2.7 4.0 3.0 9 22.1 76.0 Base 76.0
1984 1.0 48.0 9.9 1.3 2.5 3.0 9 26.0 92.6 1.08 100.0
1985 1.0 69.6 9.2 4.5 2.0 3.0 .8 30.0 120.1 1.1664 140.1
1586 .8 52.9 8.0 9.8 1.0 3.0 5 24.0 100.0 1.2597 126.0
1587 .8 63.9 3.7 9.8 oJ 1.0 - 20.0 100.0 1.3605 136.0
1988 by | 6.8 2.9 18.4 .1 o3 - 8.0 36.8 1.4653 54.1
Sub-Total 4.9 269.2 48.0 46.5 2.9 13.3 3.6 130.1 525.5 632.2
Adg Cost Through 12/82 _339.0
Total 971.2

* Site Operations “A" = Operations and maintenance activities in support of recovery and as required to meet license conditions.
*s Site Operations "B" = Operations activities in support of high level waste shipping and disposal.

Rev. 2
12/30/82
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Year  wgmt.
1983 1.0
1984 1.0
1985 1.0
1986 .8
1987 .8
19686 P -

Sub-Total 4.8

Recovery
Programs

37.0
56.0
51.8
55.7
59.3

8.7

268.5

“M]1-2 RECOVERY PROCRAM ESTIMATE

PROGRAM/DEPARTMENTAL CASH FLOW CASE 1v
TABLE 11

(3 in millions)

Site Cperations Technical Licensing Government  Support '83
As g Planning _SRG/RA 8 Inoustry Divisfons Total
14.3 2.7 4.0 3.0 .9 23.1 86.0
9.9 13 2.5 3.0 .9 28.0 102.6
9.6 5.8 2.0 3.0 .8 26.0 100.0
1.7 7.3 1.0 3.0 ] 24.0 100.0
5.2 12.9 i 1.0 e 20.0 100.0
1.3 16.5 -- 5 -- 5.0 32.2
48.0 46.5 9.8 13.5 3.6 126.1 520.8

Aod Cost Through 12/82

Escalation  Escalated
__Factor Total
Base 86.0
1.08 110.8
1.1664 116.6
1.2597 126.0
1.3605 136.0
1.4693 47.3
622.7
339.0
Total 961.7

* Site Operations "A" = Operations and maintenance activities in jupport of recovery and as reguired to meet license conditions.
*¢ Site Operations "B" = Operations activitles in support of high level waste shipping and disposal.

Rev. 2
12/30/8%




8V

Hecovery
Year Mgmnt. Proqrams
1583 1.0 35.0
1984 1.0 62.4
1985 1.0 60.1
1986 -8 54.9
1587 (12 ma.) .8 54.6
Sub-Total 4.6 267.0

IM1-2 RECOVERY PROGRAM ESTIMATE

Add Cost Through 12/82

PROGRAM/DEPARTMENTAL CAGH FLORW CASE V
TABLE 12
(3 in millions)

Site Operations Technical Licensing Government  Support ‘83 Escalation Escalated
Ae Bee Planning SAG/RA & Industry Divisions Total Factor Total
14.3 27 4.0 3.0 9 25:1 86.0 Base 86.0
10.5 6.3 2.5 3.0 .9 30.0 116.6 1.08 125.9
10.1 12.9 2.0 3.0 .8 30.0 119.9 1.1664 139.9
6.8 9.0 1.0 3.0 <5 24,0 100.0 1.2597 126.0
4.4 16.0 «3 1.0 9 20.0 97.6 1.3605 132.8
46.1 46.9 9.8 13.0 3.6 129,1 520.1 610.6
_339.0
Total 949.6

* Site Operations “A" = Operations and maintenance activities In support of recovery and as required to meet license conditions.
** Site Cperations "B" = Operations activities in support of high level waste shipping and disposal.

Rev. 2
12/30/82




RECONCILIAT ION
APPENDIX B

This section reconciles the change in cost between this Recovery Program
Estimate (Revision 2) and the prior Estimate (Revision 1, dated July, 198l1).
Included here is a brief description of the basis for the reconciliation
estimate, a reconciliation summary by WBS category, and details of
reconciliation items.

Reconciliations by work categories A through K are also presented. It is
important to note that these figures are based upon estimates of how various
WBS activities would fit into the A through K categories and not upon an
independent development of costs by those categories.




TMI-2 RECOVERY PROGRAM ESTIMATE

BASIS
ADJUSTMENTS TOTAL
$x1000 $X1000
1. Total July '8l cost estimate in 1980 Base $ 819,423

Refer to Page 30 of the TMI-2 Recovery Program
Estimate (Revision 1, July 1981).

The total cost estimate of $1,034,326 minus
escalation costs of $214,903 equals the

above base amount.

2. Delete actual (deescalated to 1980 values) for (323,026)
the historical years 1979 through 1580

A. Delete actuals expended through 1980 (214,401)
See Page 30 of the July '8l estimate

B. Delete actual ex;gnditure for 1981 (53,830)
deescalated to 1980 value.

($58,718K deescalated by 10%)

C. Delete estimated expenditure for 1982 (54,795)
8 + 4 forecast = $65, eescalate
by 10% for 198l and 9% for 1982

3. TJotal 1980 $ value of the To Go Work Scope 496,397

4. Escalate the To Go Work Scope to 1983 Base $ 148,422

This step completes the calculations (except rounding)
required to bring the estimated to go scope of the

July '8l estimate up to a common base with this

estimate. Escalation 1s applied at the same

percentage as was used in the July '8l estimate for 1983.
(from pg. 30 of the July '8l estimate 45346/151458 = 29.9%

5. Rounding (19)

6. Total '83 Comparable 644,800
On the above basis, the total program costs were tallied according to the program W8S

categories, and the differences between this estimate and the 1981 estimates for each
category were calculated. These values are summarized in Table 13, and cetailed in Table 14,

B-2



TMI-2 RECOVERY PROGRAM ESTIMATE

RECONCILIAT ION
¥
TWBS
TABLE 13
July '81 December '82
Program Program
WBS Estimate Estimate Change
Level 2 Description S x 1000 S x 1000 $ x 1000
1 Program Support 248590 195618 (52972)
2 Decontamination 78850 105889 27039
3 Reactor Disassembly & Defueling 27980 78334 50354
4 Radioactive Waste Management 94150 84541 (5649)
5 General Recovery Facilities/
Systems 54480 20899 (33581)
6 Plant Stability/Safety 140710 38496 (102214)
TOTAL £44800 22777 (121023)
Rev. 2
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TMI-2
RECOVERY PROGHAM ESTIMATE
THRECONCILIATION DETAIL

TABLE 14
1TEM TOTAL
$ x 100G $ x 1000
July 1981 E::imate (To Go Total in 1963 §) “‘-Eﬁo
DESCRIPTION RECONCILIATION ITEM
wHS NO.
1 PROCRAM SUPPORT (52972)
A. Excluge Technical Planning costs shifted from wBS Sectio” | to both (3800)
wBS Sections 2 and 3.
B. Excluge costs for Outsicde Contractors to BNoC shifted from (15070)
wBS Section 1 to wWBS Section 3
C. Decrease In amount of Engineering and other nonmanual costs (31500)
which have not been allocated to the other direct wiS sections.
The amount of Engineering (etc.) costs unallocated in the '8l
estimate is $53.3M with escalation to 1983 value = $69.2M. The
equivalent amount included in this estimate = $37.7M.
D. Miscellaneous (2602)
2 DECONTAMINATION 27039
A, Increase in manual hours for cecon activities in the AFHB 32200
estimate, 1.27 million hours x $30.5/hr = $38.7 million.
"'gl” assessment included = $5.0M after 1982 for AFHE Decon
Iﬂ.h escalatim s5-m = “omc
B. Add prorated value for nonmanual contributlon now included in 6300
AFHB Decon estimates; = 225K hours at 928.0/hr = $6.3M.
C. Contalnment Building decon hours decrease from those in the '8l (12800)
estimate, (419K hours x $30.5/hr = 312.8M).
D. Decrease in nonmanual hours assoclated with Item "C" above at (2400)
20% = B4K hours x 928/hr = $2.4M.
E. Include Technical Planning for these activities. In the '81 2390
estimate, all Technical Planning (BN1) was included In W8S
Section 1.
F. Allowance for decontamination activitles on the reactor vessel 1000
head.
G. Miscellaneous 349 Rev, 2

12/30/82




TMI-2
RECOVERY PRDGRAM ESTIMATE
RECONCILIATION DETAIL

r (TABLE 14 CONT'D)

| 1TEM TOTAL
wbs 1. DESCRIPTION RECONCILIATION ITEM $ x 1000 $ x 1000
3 REACTOR DISASSEMBLY & DEFUELING 50354
A, Include costs for Outside Contractors to BNoC - primarily Bsw 15070

with minor Burns & Roe - previously included in wBS Section 1
$11.6 escalated to '83.

B. Increase in ROAD manual manhour estimate = 392K hours x $30.5/hr 12000
(includes distributable material as included in wage rate).

|
= C. Increase in Direct Material estimate 1981 estimate escalated to 6400
1983 value = $14.7M current estimate = 321.1M.
| D. Added allowance for provision of a second fuel transfer tube and 2700
transfer mechanism,
£. Include Technical Planning for these activities. In the '8l 1410
- estimate, all Technical Planning (BNI) was included in w85
o Section 1.
F. wWage rate adjustment. 2500

Increased allowance for distributable material purchases included
within the wage rage development,

G. Include estimate for Research and Development activities 4200
which assist in Reactor Disassembly and Defueling.
H. Miscellaneous 6074
4 RADWASTE MANAGEMENT (9649)
A. Added estimate for fuel shipment costs. Excluded from ‘81 21000
estimate.
B. Delete the '8l estimate to qo.costs for Evaporator/Solidification (25300)

Facility $19.5M escalated to 1983 value.

C. Add the estimate costs for the Volume Reduction Facility 15955
amd addit! nal equipment and material Radwaste Staging Facility.

D. Add costs for operating the volume Reduction Facllity 7000
and for disposal of the waste generated by this process.

Rev. 2
12/30/82
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TMI-2
RECOVERY PROGRAM ESTIMATE
RECONCILIATION DETAIL

(TABLE 14 CONT'D)

ITEM TOTAL
whS ND, DESCRIPTION RECONCILIATION ITEM $ x 1000 $ x 1000
E. Delete the 'Bl estimate incluslon for Volume Reduction Incinerator (7500)
$5.8M escalated to 1983 value.
F. Delete the '8l estimate inclusion for Evaporator/Incinerator (9900)
waste storage and operations.
1. Incinerator {s excluded.
2. Evaporator costs are in Items C & D above,
$7.6 million escalated to 1983 value.
G. Interim Liner Storage Facility Modules C through F no longer in (7900)
estimate. $6.0 million escalated to '83 value.
H. Allowance for shipment of miscellaneous equipment and components 7900
removed from radiation areas as part of dose reduction activitlies.
I. Allowance for operations and waste handling costs estimated with 7600
increased processing of refueling canal/fuel pool water.
J. Site Operations Solid & Liquld Radwaste Operations packing and (8700)
handling. '8l estimate = 315.9 milllon escalated = $20.7 million.
(Sce operatlons in RRS-1 lines 5, 7, 9, 10, 70, 74) current estimate =
$12.0 million.
K. Equipment & Materlal Raowaste Staging Facility (now included in (2730)
W8S 5 account) $2.1 million escalated to '83 value.
L. Miscellaneous (7074)
5 GENERAL RECOVERY FACILITIES/SYSTEMS (33581)
A. Contalnment Recovery Service Bldg. '8l estimate escalated $10.7M. (1600)
Reassessment $9. 1M,
B. Hot Chem Lab (1900)
(Replaced by mobile Radiochemical labs to date.)
C. Processed water Storage System '8l estimate escalated $4.4M. (1400)

current estimate 33.0M.

Rev. 2
12/30/82
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TMI-2
RECOVERY PROGRAM ESTIMATE
T RECONCICTATION DETATL

(TABLE 14 CONT'D)

ITEM TOTAL
WES MO, DESCRIPTION RECONCILIATION ITEM $ x 1000 $ x 1000
D. Site Upgrade & Support Facilities '8l estimate escalated $15.3M, (11800)
current estimate $3.5M,
E. Laundry Facility/Resplirator cleaning. In the current estimate laundry (9300)
is handled as a contract by Site Operations. The resplrator
cleaning facility remains.
F. Temporary Systems/Facilities Removal ‘Bl estimate escalated $13.0M (11000)
current estimate (temporary systems only) $2.0M,
G. Miscellaneous 3419
[ PLANT STABILLTY/SAFETY (102214)
A. Add Recovery Programs contribution to perform miscellaneous 9000
small repairs and normal housekeeping activities.
B. Decrease in Cold Iron Operations & Maintenance from $15.0 million/ (47200)
year from '83 to '86 which = $60.0 million escalateg to '83
dollars = $78.0M, Current estimate Cold Iron Operations & Mainte-
nance = $30.8M. :
C. Delete the preventative maintenance and layup activities which (60700)
were Included In the '8l estimate and have since been stopped.
Corrective & preventative maintenance remain for the recovery
plant.
Delete allowance for to go costs in '8l estimate of
346.74 with escalation = 360.7M,
D. Miscellaneous (3314)
TMI-2 RECOVERY PROGRAM ESTIMATE (To Go Total in 1963 §) 523777

Rev., 2
12/30/82
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TMI-2 RECOVERY PROGRAM ESTIMATE
RECONCILIATION BASIS BY
TATEGORIES A THROUGH R°

Delete July 7 Total '83

July '8l '81 Estimate Deescalate Total 1980 Comparable

Estimate of 1982 Add 1982 1982 Actuals $ to go with 29.9%

(1980 $) Costs (1580 § ) Actuals to 1980 $ as of 1/83 escalation
Category MM IMM MM GMM MM MM
A 41 ( 14) 14 ¢ i2) 39 51
B 21 (7) 8 ( 1) 21 27
C 16 ( 10) 11 L 2) 15 19
D 25 ( 22) 6 {'h) 8 10
E 84 (21) 1 64 84
F 63 ( 4) 15 (:'3) 71 93
G 63 ( 10) 11 e 62 82
H 9 {'3) 6 8
I 110 KIL=T) 103 135
J 30 30 39
K 13 13 i 17
Sub Total 475 ( 98) 66 (11) 432 565
Base 0&M 75 (15) Inc. above Inc. above 60 80

\
|
Rev, 2

12/32/82
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DEFINITION OF CATEGORIES FOR TABLE 15

MAINTAINING PLANT IN SAFE CONDITION

A.

Operation of Plant in Safe Shutdown Condition while fuel is in the

reactor - This category includes the operation of existing plant systems
and equipment required to maintain the core in a safe condition. Plant
ergineering, plant chemistry staff support, associated consumable
materials, Associated Construction Management, and Radiological Control
efforts until core removal are also included.

Site Support Services other than Plant Operations while fuel is in the
reactor - This category includes all site support services not directly
associatea with any specific construction end-product or operating
facility. These support items include such diverse efforts as
Construction Accounting, Quality Assurance and Quality Control
operations, Procurement, Contracts, Warehousing, Training, Security,
Industrial Health & Safety Insurance, Word Processing, Computer Software
and hardware support, Document Control, Taxes, etc. until core removal.

Decontamination of Auxiliary Builaing and Contaminated Water Inventory -

This activity includes the operation of the following Waste Processing
Facilities: EPICOR II and Laundry, and associated waste disposal costs.
The final decontamination of the Auxiliary Building, tanks and tank farm,
Submerged Demineralizer System and staging tanks, Decay Heat Vaults and
Mini-Decay Heat System are also included. Engineering ana construction
of additional Interim Liner Staging Modules, associated construction
Management and Radiological Control efforts for all items listed above
have also been assigned to this category.

Processing of highly contaminated water in the Containment Building and
Reactor Coolant System - This category includes the engirneering and
construction of additicnal processed water storage tanks and additional
Interim Liner Staging Modules, the continued operation of the Submerged
Demineralizer System, which was installed in 1981, and the associated
aisposal of SDS wastes. Also included are associated Construction
Management and Radiological Control support activities.

ADDITIONAL COST TO DEFUEL REACTOR AND
CONTAINMENT DECONTAMINATION

EI

Addgitional facilities required to decontaminate the Containment

Building - This category includes the Engineering and Construction of the
following new facilities: Evaporator/Solidification Facility, Volume
Reduction Incinerator, Hot Chemistry Laboratory, Containment Recovery
Service Building, Command Center/Temporary Personnel Access Facility,
simplified Personnel Access Facility, Laundry Facility, Site Upgraaing
and Support Facilities. Also included are the engineering, consultant,
Pro ject and Construction Management resources required to design and
construct the above listed facilities.



I.

Gross decontamination of the Containment Building to permit fuel

removal - This category includes the installation costs for gross
decontamination support systems and associated manual labor to accomplish
gross decontamination procecures necessary to permit effective manpower
utilization for fuel removal operation. Also included are the allocated
costs asscciated with the operation of the laundry facilities, waste
storage and disposal operations, decontamination facilities operation and
specialized decontamination equipment. Support services from
Radgiological Controls, Project Management and Construction Management are
also incorporated in this category.

Head and Core Removal - This category includes engineering, consultant
and direct manual labor associated with the removal of the reactor head
and internals as well as cismantling and inspection of the core and
transfer of the fuel elements to the fuel pool. Adjustments to the fuel
pool storage area, associated shielding as well as support services from
Radiological Controls, and Project and Construction Management are also
included.

Facilities required to temporarily house containment equipment and
material removed from the Containment Building - This category includes
engineering, consultant and direct manual labor and materials to
construct the Equipment and Material Radwaste Staging Facility. Also
included are associated Project and Construction Management Services and
direct labor to operate this facility.

Additional decontamination of the Containment Building and removal of
contaminated equipment and material; including associated waste
operations - This category includes the installation costs for additional
decontamination support systems and associated manual labor to accomplish
final, detailed, decontamination of the Containment Building required
prior to the start of reconstruction or decommissioning activities. Also
included are the associated waste processing, staging, shipping and
disposal costs as well as support services from Radiological Controls,
Project and Construction Management.

Operation of Plant after fuel is removed from reactor - This category
includes the operation of plant systems and equipment during the interval
when there is no fuel in the reactor. Plant Engineering, Plant Chemistry
and Radiological Control supporting these operations are also included.

Site Support Services other than Plant Operations and Maintenance after
fuel is removed frcm reactor - This category includes all site support

services not directly associated with any specific construction
end-product or operating facility. These overhead items include such
diverse efforts as Construction Accounting, Quality Assurance and Quality
Control operations, Procurement, Contracts, Warehousing, Training,
Security, Industrial Health and Safety, Insurance, Word Processing,
Computer software and hardware support, Document Control, Taxes, etc.

B-10
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CATEGORY

TM1-2 RECOVERY PROGRAM ESTIMATE

L Y
CATEGORIES A THROUGH W
TABLE 15

DESCRIPTION

MAINTAINING PLANT IN SAFE CONDITION

A.

Operation of existing and modified plunt systems and
etulpment required to malntain the core In a safe
cordition. Includes operating personnel, support
staff and consumabile supplies until core removal.

Site support services, other than the operating

staflf noted above required to support site activities

vut not directly assoclated with and specific construction
end-product or operating facility. These support

services include securitr. QA/QC, procurement, ware-
housing, accounting, training, Industrlal health &

safety, etc. until core removal.

Gecontamination of auxiliary bullding and contaminated
equipment and processing of auxiliary & fuel handling
tullalng contaminated water. Incluoes operating personnel,
ragiclogical control staff, and contractor personnel
required to operate the associated waste processing
systems and laundry facilities; construction of interim
waste staging facilities and associated waste disposal.

Processing of highly contaminated water in the containment
puilding and reactor coolant system. Includes installation
and operation of associated water processing systems and
additional waste staging capability.

Subtotal (A-D)

ADDITIONAL COST TO DEFUEL REACTOR FOR CONTAINMENT DECONTAMINATION

E.

Aggitional facilities required to decontaminate the
containment building. Includes design & construction
of evaporator/solidification faclnt{. hot chemistry
lab, contalmnment recovery service bullding, personnel
access facility, laundry, etc.

Gross decontamination of the containment building to
permit fuel removal operations to proceed within
acceptable radiological limitation. Includes installa-
tion of decontamination support systems, shielding

and manual, supervisory and support personnel for
decontamination operations

JULY '81 DEC. "82
PROGRAM PROGHAM
ESTIMATE ESTIMATE CHANGE
MM MM M
51 36 (1%)
27 26 Sl G
19 78 59
10 g i b
107 149 42
Ba 63 (21)
9. 76 (17)
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CATEGORY

G.

K.

TMI-2 RECOVERY PROGRAM ESTIMATE

RECONCILIATION SUMMARY
CATEGORIES A THROUGH K

TABLE 15
(CONT'D)

DESCRIPTION

Head and core removal. Includes engineering, consultant
and direct labor assoclated with technical preparation,
removal of reactor head and internals, dismantling,
inspection ana transfer of core to fuel pool.

Additional facilities required to temporarily house
contaminated equipment and material removed from the
contalnment building. Includes the engineering design

and construction of additional radwaste staging facilities,
solid and liquid

Aoditional decontamination of the containment building
and removal of contaminated ecuipment and materials to
staging areas. Includes the operation of associated
decontamination, waste packaging, processing anet disposal
operations.

Operation of existing plant systems after damaged core

is removed from reactor until completion of decontamination.
Includes operating personnel, support staff and consumable
supplies.

Site support services, other than the operating staff noted
above, required to support site activities but not directly
associated with any specific construction end-product or
operating facillty during interval between removal of damaged
core until completion of decontamination.

Subtotals (E-K)

Grand Total (A-K)

Base Plant C&M

T0TAL PROJECT

JULY. '81 DEC, '82
PROGRAM PROGRAM
ESTIMATE ESTIMATE

SMM SMM

82 119

8 3

135 92

39 10

17 12

458 375

565 524

80 0

CHANGE

37

( 43)

( 29)

{ 83)
( 81)

E
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