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References: (1) NU letter to NRC, B17388, “Certification of Permanent Cessation of
Power Operations and that Fuel Has Been Permanently Removed
from the Reactor,” dated July 21, 1998.
(2) NU Letter to NRC, B18062, “Decommissioning Funding Status
Report,” dated March 30, 2000.

10 CFR 50.54(bb) requires an irradiated fuel management plan be submitted within two
years following the permanent cessation of operations and 10 CFR 50.82(a)(8)(iii)
requires that a site-specific decommissioning cost estimate also be submitted within two
years. The permanent cessation of operations at Millstone Unit 1 (MP1) occurred on
July 17, 1998, as documented in Reference 1.

vAttachment 1 provides the MP1 irradiated fuel management plan. This plan is being

submitted to the Commission for its review and preliminary approval in accordance with
10 CFR 50.54(bb). :

Attachment 2 provides the complete site-specific cost estimate prepared by TLG
Services, Inc. in 1999. The early shutdown decommissioning cost was estimated at
$700.6 million in mid-year 1999 dollars, including costs to store spent fuel and to .
restore the site to green-field condition.

The TLG estimate includes $34.1 million for site restoration which is not considered an
expense associated with License Termination. Therefore, the adjusted cost estimate to
achieve NRC License Termination is $666.4 million.

Funding for decommissioning MP1 is provided by an external trust. Details on the
schedule of annual amounts remaining to be collected, assumptions for rates of
escalation and rates of earnings, and funding mechanisms are provided in the
Decommissioning Funding Status Report (Reference 2) which was submitted pursuant

to 10 CFR 50.75(f)(1).
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Please direct any questions regarding this submittal to Mr. Bryan Ford at (860) 437-
5895.

Very truly yours,
NORTHEAST NUCLEAR ENERGY COMPANY

F. C. Rothen
Vice President - Nuclear Work Services

Attachments: 1. liradiated Fuel Management Plan _
2. Site Specific Decommissioning Cost Estimate

cc:  H.J. Miller, Region | Administrator '
J. B. Hickman, NRC Project Manager, Millstone Unit No. 1
P.C.

Cataldo, Resident Inspector, Millstone Unit No. 1
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IRRADIATED FUEL MANAGEMENT PLAN

Background

In accordance with 10 CFR 50.82(a)(1)(i), Northeast Utilities certified in Reference 1
that as of July 17, 1998, operations ceased as Millstone Unit 1 (MP1) and all fuel had
been removed from the reactor vessel and placed in the spent fuel pool.

Congress passed the “Nuclear Waste Policy Act” in 1982, assigning the responsibility .
for disposal of spent nuclear fuel from commercial generating plants to the Department
of Energy (DOE). This legislation also created a Nuclear Waste Fund to cover the cost
of the program, which is funded, in part, by the sale of electricity from MP1. The current
DOE estimate for the startup of the federal Waste Management System is 2010.
Millstone Unit 1’s spent fuel removal allocation priorities have been specified on the
basis of oldest fuel first in a National Acceptance Priority Ranking. This ranking, used in
conjunction with the annual spent fuel removal rates that are specified in proposed
legislation, determines the quantities of spent fuel eligible to be removed from the site
each year. Based on this schedule, all spent fuel will not be removed from MP1 until
2024. )

Fuel Storage

Northeast Utilities has selected a modified SAFESTOR approach for the
decommissioning of MP1. In this approach, decontamination and dismantlement
activities may be undertaken early in the decommissioning whenever it makes
economic sense. The construction and use of an Independent Spent Fuel Storage
Installation (ISFSI) for long term storage is being used for planning purposes. However,
the decision to construct and use an ISFSI has not been finalized.

The spent fuel is currently stored in the spent fuel pool. The design basis accident in
the defueled state is a fuel handling accident. The consequences of this event is
mitigated by the water above the spent fuel. Controls exist for water leve!l and
movement of heavy loads over the fuel. The pool cooling system and support systems
are being maintained in service. Should a loss of cooling occur, ample time exists to
initiate alternative cooling or replenish water. Additional details associated with spent
fuel management can be found in the MP1 Defueled Safety Analysis Report (DSAR).

MP1 is presently transitioning to a spent fuel pool “island” where the spent fuel pool and
cooling systems will be separated from the other plant systems. This will allow
additional decommissioning activities to be performed without affecting the spent fuel.
This configuration also provides flexibility in the schedule for construction of an ISFSI.
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The planned approach includes the continued operation of the fuel storage pool as an
interim wet storage facility until July 2006, with the construction of an ISFSI by 2004.
Fuel will be transferred from the fuel storage pool to the ISFSI beginning in 2004 and
continue until 2006. The ISFSI will operate until 2024 when all the fuel has been
transferred to the DOE facility.

If a decision is made not to construct an ISFSI, we will update the staff appropriately.

Decommissioning Cost Estimate and Funding

Costs for the storage of irradiated fuel are included in the Site Speclﬂc
Decommlssmmng Cost Estimate.

Funding for decommissioning MP1 is provided by an external trust. Details on the
schedule of annual amounts remaining to be collected, assumptions for rates of
escalation and rates of earnings, and funding mechanisms are provided in the
Decommissioning Funding Status Report (Reference 2).
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EXECUTIVE SUMMARY

This study, prepared for Northeast Utilities (NU) by TLG Services, Inc., evaluates
decommissioning Millstone Unit 1 Nuclear Power Plant following- the early
permanent shutdown of plant operations. The projected cost to decommission the
unit is estimated at $700.6 million, in 1999 dollars, for the modified SAFSTOR
alternative.

Although modified SAFSTOR is the alternative that was selected for development of
the Unit 1 decommissioning estimate, the actual modified SAFSTOR schedule of
decommissioning activities may vary from those presented in this study. The major
cost contributors to the overall decommissioning cost are decommissioning staff labor,
radioactive waste disposal, and removal costs. A summary of these major cost
contributors is reported in Section 6. Schedules of annual expenditures are provided
in Section 3, with the detailed activity costs, waste volumes, and removal man-hours
provided in the Appendices. Cost and schedule summaries are also reported at the
end of this summary.

The key areas that impact decommissioning costs include regulatory requirements, -
estimating methodology, contingency requirements, low-level radioactive waste
disposal, high-level radioactive waste storage and disposal, and site restoration
requirements. A brief discussion of these key issues follows and a complete discussion
of the assumptions used in this estimate is presented in Section 3.

The modified SAFSTOR cost estimate includes the continued operation of the Unit 1
fuel storage pool as an interim wet fuel storage facility from January 2000 until July
2006. Also included in the cost estimate is the cost to design, construct, and license
the Independent Spent Fuel Storage Installation (ISFSI) from January 2000 to
January 2004 and then operate the ISFSI from January 2004 until January 2024.
Fuel will be transferred from the Unit 1 fuel storage pool to the ISFSI facility from
January 2004 until July 2006.

Regulatory Requirements

The Nuclear Regulatory Commission (NRC) provided general decommissioning
guidance in the rule adopted on June 27, 1988 1. In this rule the NRC set forth
technical and financial criteria for decommissioning licensed nuclear facilities.

The regulations addressed planning needs, timing, funding methods, and’

1 U.S. Code of Federal Regulations, Title 10, Parts 30, 40, 50, 51, 70 and 72 "General
Requirements for Decommissioning Nuclear Facilities,” Nuclear Regulatory Commission,
Federal Register Volume 53, Number 123 (p 24018+), June 27, 1988.

TLG Services, Inc.
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environmental review requirements for decommissioning. The rule also
defined three decommissioning alternatives as being acceptable to the NRC -
DECON, SAFSTOR and ENTOMB.

In 1996, the NRC published revisions® to the general requirements for
decommissioning nuclear power plants to clarify ambiguities and codify procedures
and terminology as a means of enhancing efficiency and uniformity in the
decommissioning process. The amendments allow for greater public participation and
better define the transition process from operations to decommissioning. The costs
and schedules presented in this estimate follow the general guidance and sequence in
~ the amended regulations. :

Estimating Methodology

The methodology used to develop the decomm1ss1omng cost estimates for NU follows
the basic approach originally presented in the cost estimating guidelines? developed
by the Atomic Industrial Forum (now Nuclear Energy Institute). This reference
describes a unit cost factor method for estimating decommissioning activity costs.
The unit cost factors used in this study reflect site-specific costs, as well as the latest
available information about worker productivity in decommissioning.  The
information obtained from the Shippingport Station Decommissioning Project,
completed in 1989, as well as from TLG’s involvement in the decommissioning
planning and engineering for the Shoreham, Yankee Rowe, Trojan, Rancho Seco,
Pathfinder, and Cintichem reactor facilities, is reflected within this estimate.

An activity duration critical path is used to determine the total decommissioning
program schedule required for calculating the carrying costs which include program
management, administration, field engineering, equipment rental, quality assurance,
and security. This systematic approach for assembling decommissioning estimates
has ensured a high degree of confidence in the reliability of the resulting costs.

Contingency Requirements

Consistent with industry practice, contingencies are applied to the project costs
developed as, "specific provision for unforeseeable elements of cost within the defined
project scope, particularly important where previous experience relating estimates
and actual costs has shown that unforeseeable events which will increase costs are

2 U.S. Code of Federal Regulations, Title 10, Parts 2, 50 and 51, "Decommissioning of Nuclear
Power Reactors,” Nuclear Regulatory Commission, Federal Register Volume 61 (p39278+) July
_ 29, 1996.
3 T.S. LaGuardia et al., "Guidelines for Producing Commercial Nuclear Power Plant

Decommissioning Cost Estimates,” AIF/NESP-036, May 1986.

TLG Services, Inc.
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likely to occur.”* The cost elements in this estimate are based on ideal conditions;
therefore, the types of unforeseeable events that are almost certain to occur in
decommissioning, based on industry experience and demonstrated at projects such as
the Trojan Large Component Removal program, Yankee-Rowe Large Component
Removal Program, and the Shippingport Station Decommissioning Project, are
- addressed through a percentage contingency applied on a line-item basis. This -
contingency factor is a nearly universal element in all large-scale construction and
demolition projects. It should be noted that contingency, as used in this estimate,
does not account for price escalation and inflation in the cost of decommissioning over
. the remaining operating life of the units.

The use and role of contingency within decommissioning estimates is not a safety
factor issue. Safety factors provide additional security and address situations that
may never occur. Contingency funds, by contrast, are expected to be fully expended
throughout the program. Inclusion of contingency is necessary to provide assurance
that sufficient funding will be available to accomplish the intended tasks.

Low-Level Radioactive Waste Disposal

The contaminated and activated material generated in the decontamination and
dismantling of a commercial nuclear reactor is classified as low-level radioactive
waste (LLRW), although not all of the material is suitable for “shallow-land” disposal.
With the passage of the “Low-Level Radioactive Waste Disposal Act” in 1980 and its
Amendments of 1985, 5 the states became ultimately responsible for the disposition of
LLRW generated within their own borders.

Due to the lack of progress in siting a regional burial facility within the host state of
Connecticut, all LLRW generated in the decommissioning of Unit 1 is assumed
destined for disposal at either Chem Nuclear Systems’ Barnwell LLRW Facility
(Barnwell) in South Carolina, or the Envirocare facility at Clive, Utah, either directly
or after off-site processing by a vendor. Much of the radioactive metallic waste
shipped from Unit 1 will eventually be released as clean scrap by a recycling vendor.
The weighted average burial cost per cubic foot, not including GTCC or contingency
costs, is $145/cubic foot.

High-Level Radioactive Waste Storage and Disposal

For cost estimating purposes, the DOE is assumed to begin accepting spent fuel from
the Millstone site starting in the year 2010. The basis for the (2010) start date -

4

Project and Cost Engineers’ Handbook, Second Edition, American Association of Cost Engi-
neers, Marcel Dekker, Inc., New York, New York, p. 239.
5 “Low-Level Radioactive Waste Policy Amendments Act of 1985,” Public Law 99-240, 1/15/86.

TLG Services, Inc.
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assumption was provided by the U.S. Department of Energy’s (DOE) Contracting
Officer in a May 18, 1998 letter to NUSCO. In that letter to NUSCO (and other
disposal contract-holders), the Contracting Officer stated that receipt of spent fuel
could be initiated at a repository, beginning in 2010. Thus, in the absence of a
national interim storage facility (an absence which is consistent with-the DOE'’s
current program plan (DOE/RW-0504, Rev. 2) and by virtue of the Millstone’s
contractual spent fuel allocation priorities from the DOE, spent fuel may begin
transfer from the Millstone site in 2010. Millstone’s spent fuel removal-allocation
priorities have been specified on the basis of oldest fuel first in a National Acceptance
Priority Ranking. This ranking, used in conjunction with the annual spent fuel
removal rates that are specified (on a national basis) in proposed legislation,
determine the quantities of Millstone’s spent fuel eligible to be removed from the site
each year. Based on this assumption, spent fuel would be removed from Unit 1 by
2024 for the modified SAFSTOR decommissioning alternative. :

Site Restoration Requirements

The efficient removal of the contaminated materials at the site may result in the
degradation of many of the Unit 1 structures. Although performed in a controlled
and safe manner that also ensures the safety of the adjacent operating unit, the
coring, drilling, and other decontamination activities may degrade these structures,
rendering them unfit for future use, requiring their eventual demolition. Since
Unit 1 is adjacent to Unit 2, and demolition activities (explosives) at Unit 1 may
adversely affect Unit 2 operations, the demolition of Unit 1 will be delayed and
coordinated with the Unit 2 decommissioning schedule. This results in a
“dormancy” period of approximately 15 years during which the Unit 1 building
structures are secured. Periodic inspections and maintenance activities will bc
conducted during this dormancy period, to ensure that the buildings are maintained
in a condition that precludes the release of radioactive materials. This study
assumes that site structures will be removed to a nominal depth of three feet below
the grade level, whenever possible. Foundation grade slabs greater than three feet
in thickness will be abandoned in place and covered with a three-foot layer of
backfill. The site will be graded and stabilized.

Summag

The modified SAFSTOR decommissioning alternative therefore provides for the
decommissioning of Unit 1, with consideration for minimizing the impact on the safe
operations of Unit 2. Selective early removal and disposal of highly activated
components (such as the reactor vessel internals) at the Barnwell disposal facility will
‘remove a large radioactive material source, and secure the availability of a disposal
location. Selective early removal of large components designated for off-site recycling

TLG Services, Inc.
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(such as the Turbine/Generator, Main Condenser, and Feedwater Heaters) will take
advantage of the currently competitive market for radioactive materials recycling.
Both of these early removal activities can be completed without impact on Unit 1
spent fuel storage operations or Unit 2 plant operations. After Unit 1 is placed in a
dormant condition, final systems removal activities and building demolition can be
coordinated with the second unit's decommissioning schedule, thereby minimizing
any impact on continuing operations.

This study provides an estimate for decommissioning- Unit 1 under current
requirements and is based on present-day costs and available technology. Table 1
summarizes the cost for the modified SAFSTOR decommissioning alternative. A cost
summary by category is provided in Table 6.1, and the detailed cost estimate is
provided in Appendix C. The schedule and sequence of decommissioning activities
are identified in Section 4.

TLG Services, Inc.
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TABLE 1
SUMMARY OF MILLSTONE UNIT 1
DECOMMISSIONING COSTS
(Millions of 1999 Dollars)

Cost Schedule
Estimate (Years)

Modified SAFSTOR
Pre-Decommissioning (1998/1999) 7.8 1.5
Period 1 (SAFSTOR Operations) 170.0 | - 2.0
Period 2 (SAFSTOR Dormahcy) 156.8 14.7
Period 3 (Decommissioning Preparations) 73.3 1.5
Period 4 (Decommissioning Operations &  222.7 - 3.1
License Termination) -
Period 5 (Site Restoration) 70.0 3.2

Total 700.6 26.0

TLG Services, Inc.
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1. INTRODUCTION

This cost estimate analysis, prepared by TLG Services, Inc. (TLG), is designed to
provide Northeast Utilities (NU) with sufficient information to prepare financial
planning documents required by NU’s regulators. It is not a detailed engineering
document, but a cost estimate prepared in advance of the detailed engineering
preparations required to carry out the decommissioning of Unit 1 of the Millstone
Nuclear Power Station. .

1.1 OBJECTIVE OF STUDY

The objective of this study is to prepare estimates of the cost, schedule, and
waste volume generated to decommission Unit 1 under a modified SAFSTOR
scenario. )

This scenario assumes that Unit 1 initiates selected component removal
activities and- prepares the plant for a long-term dormancy status during
Period 1. The plant is maintained in a SAFSTOR dormancy condition for
approximately 15 years. During this dormancy period, spent fuel is
transferred from the wet fuel pool to an on-site ISFSI, and eventually
transferred from the ISFSI to a DOE repository. All fuel will be transferred to
the ISFSI by July 2006 and to the DOE by the year 2024. Final
decontamination and dismantling operations are scheduled to coincide with the
final shutdown and decommissioning of Millstone Unit 2.

1.2 SITE DESCRIPTION

Unit 1 is located on Millstone Point in the Town of Waterford, Connecticut.
The site, approximately 500 acres in area, is on the north shore of Long Island
Sound and on the east side of Niantic Bay. The station is located about 3.2
miles west-southwest of New London and about 40 miles southeast of Hartford.
Figure 1.1 shows the location and arrangement of the site and associated
nuclear units. The station is comprised of three nuclear generating units and
their supporting facilities. The three units are adjacent to each other, with
Unit 1 located furthest out on the peninsula.

Unit 1 was designed and built by EBASCO Services, Inc. The unit is
comprised of a General Electric boiling water reactor and turbine-generator
set. The Nuclear Steam Supply System (NSSS) was licensed at a core thermal
power level of 2,011 megawatt-thermal (MWth), with a corresponding turbine-
generator net design electrical rating of 660 megawatt-electric (MWe). The

TLG Services, Inc.
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1.3

NSSS consists of a boiling water reactor with two recirculation loops, each of
which contains a reactor recirculation pump and system isolation valves. The
system is housed within a containment system. Primary containment includes
the drywell and the pressure suppression chamber, while secondary
containment is formed by the reactor building, a reinforced concrete structure
with a steel superstructure.

A turbine-generator system converts the thermal energy of the steam into
mechanical shaft power and then into electrical energy. The turbine-generator
is a tandem-compound four-flow turbine, 1800-rpm unit. One high pressure
and two low pressure turbines are coupled in tandem to drive the generator.
The turbines are operated in a closed feedwater cycle which condenses the
steam, while the heated feedwater returns to the reactor vessel. Heat rejected
in the main condensers is removed by the Circulating Water System (CWS).

The Atlantic Ocean, via Long Island Sound, serves as the ultimate heat sink
for all three units at the Millstone Station. In.the CWS, cooling of the main
condenser system is accomplished by water taken from Long Island Sound and .
pumped through the condenser shells located in the Turbine Building. The
heated water is then returned to the Long Island Sound by means of the
discharge channel.

REGULATORY GUIDANCE

The NRC provided decommissioning guidance in the rule "General
Requirements for Decommissioning Nuclear Facilities," (Ref. 1) published and
adopted on June 27, 1988. This rule amended NRC regulations to set forth
technical and financial criteria for decommissioning licensed nuclear facilities.
The regulation addressed decommissioning planning needs, timing, funding
methods, and environmental review requirements. The intent of the rule was
to ensure that decommissioning would be accomplished in a safe and timely
manner and that adequate licensee funds would be available for this purpose.
Subsequent to the rule, the NRC issued Regulatory Guide 1.169, “Assuring the
Availability of Funds for Decommissioning Nuclear Reactors,” (Ref. 2) which
provided guidance to the licensees of nuclear facilities on methods acceptable to
the NRC staff for complying with the requirements of the rule. The regulatory
guide addressed the funding requirements and provided guidance on the
content and form of the financial assurance mechanisms indicated in the rule
amendments.

The rule defined three decommissioning alternatives as being acceptable to the
NRC: DECON, SAFSTOR and ENTOMB. The definitions of these three
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options are provided below:

DECON was defined as "the alternative in which the equipment,
structures, and portions of a facility and site containing radioactive
contaminants are removed or decontaminated to a level that permits the
property to be released for unrestricted use shortly after cessation of
operations." (Ref. 1)

SAFSTOR was defined as “the alternative in which the nuclear facility
is placed and maintained in a condition thdt allows the nuclear facility
to be -safely stored and subsequently decontaminated (deferred
decontamination) to levels that permit release for unrestricted use.”

(Ref. 1)

ENTOMB was defined as "the alternative in which radioactive
contaminants are encased in a structurally long-lived material, such as
concrete; the entombed structure is appropriately maintained and
continued surveillance is carried out until the radioactive material
decays to a level permitting unrestricted release of the property." (Ref. 1)

The rule also placed limits on the time allowed to complete the
decommissioning process. For SAFSTOR, the process is restricted in overall
duration to 60 years unless it can be shown that a longer duration-is necessary
to protect public health and safety. The guidelines for ENTOMB are similar,
providing the NRC with both sufficient leverage and flexibility to ensure that
these deferred options are only used in situations where it is reasonable and
consistent with the definition of decommissioning. Consequently, with these
restrictions, the SAFSTOR and ENTOMB options are no longer
decommissioning alternatives in themselves, as neither terminates the license
for the site. At the conclusion of a 60-year dormancy period (or longer for
ENTOMB if the NRC approves such a case), the site would still require
significant remediation to meet the definition of unrestricted release and
license termination.

In 1996 the NRC published revisions to the general requirements for
decommissioning nuclear power plants (Ref. 3). When the decommissioning
regulations were adopted in 1988, it was assumed that the majority of
licensees would decommission at the end of the operating license life. Since
that time, several licensees have permanently ‘and prematurely ceased
operations without having submitted a decommissioning plan. In addition,
these licensees requested exemptions from certain operating requirements as
being unnecessary once the reactor is defueled. Each case has been handled
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individually without clearly defined generic requirements. The NRC amended
the decommissioning regulations in 1996 to clarify ambiguities and codify
procedures and terminology as a means of enhancing efficiency and uniformity
in the decommissioning process. The new amendments allow for greater public
participation and better define the transition process from operations to
decommissioning.

The approach that the NRC has chosen in its recently amended regulations is
to divide decommissioning into three phases. The initial phase commences
with the effective date of permanent cessation of operations and involves the
transition of both plant and licensee from reactor operations, i.e., power
production to facility de-activation and closure. Submittal of these notices
would entitle the licensee to a fee reduction and eliminate the obligation to
follow certain requirements needed only during operation of the reactor.
During Phase I, notification is to be provided to the NRC certifying the
permanent cessation within 30 days of final shutdown of operations and the .

. removal of fuel from the reactor vessel. The licensee is then prohibited from
-reactor Operatlon Within two years of notification to cease resctor operations,
the licensee is required to provide a Post-Shut down Decommissioning
Activities Report (PSDAR). This report provides a description of the licensee’s
planned decommissioning activities, a corresponding schedule, and an estimate
of expected costs. The PSDAR will also address whether environmental
impacts associated with the proposed decommissioning scenario differ from
those already considered in a previously prepared environmental statement(s).
Ninety days following the NRC's receipt of the PSDAR, the licensee may
initiate certain decommissioning activities, without specific NRC approval,
under a modified Title 10 of the Code of Federal Regulations, Section 50.52
review process (all subsequent references to Title 10 of the Code will be by
section number only, i.e. §50.59). The amended regulations permit the licensee
to expend/recover up to 3% of the generic decommissioning cost for planning,
with an additional 20% available 90 days after submittal of the PSDAR.
Remaining funds would be available to the licensee with submittal of a
detailed, site-specific cost estimate.

The second phase identified by the NRC addresses licensed activities during a
storage period, applicable to the dormancy phase of the deferred
decommissioning alternative SAFSTOR. Phase III pertains to the activities
involved in license termination. The submittal of an application to terminate
the license, along with a termination plan, marks the commencement of this -
phase. The termination plan contains a detailed site characterization, i.e.,
location, type, and amount of radioactivity, a description of any‘remaining
dismantling activities to be accomplished, detailed plans for a final survey, and
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any planned use of the site. An updated cost to complete decontamination and
dismantling is required, along with the reporting of any new or altered
environmental consequences.

The TLG methodology divides the decommissioning project into periods based
on its major milestones. Phase I of the NRC's 1996 amended regulations corre-
sponds roughly to Period 1 of DECON and SAFSTOR, with Phase III corre-
sponding to Period 2 of DECON and Periods 3 and 4 of SAFSTOR. The NRC
Phase II has no corresponding period in the DECON mode, being applicable
only to the dormancy period of SAFSTOR (Period’2). Period 3 of DECON and
Period 5 of SAFSTOR, Site Restoration, is not addressed in the amended
regulations.

1.3.1 Nuclear Waste Policy Act

The Nuclear Waste Policy Act, enacted in 1983 (Ref. 4), assigned the
responsibility for the disposal of spent nuclear fuel from the commercial,
generating plants to the Department of Energy (DOE). Two permanent
disposal facilities were envisioned, as well as an interim facility. To
recover the cost of permanent spent fuel disposal, this legislation created
a Nuclear Waste Fund through which money was to be collected from
the consumers of the electricity generated by commercial nuclear power
plants. The date targeted for start-up of the federal Waste Management
System was January 31, 1998.

After pursuing a national site selection process, the Act was amended in
1987 to designate Yucca Mountain, Nevada, as the only site to be
evaluated for geologic disposal of high-level waste. Also in 1987, the
DOE announced a five-year delay in the opening date for the repository,
from 1998 to 2003. Two years later, in 1989, an additional seven year
delay was announced. The DOE has projected additional delays as a
result of proposed Congressional reductions in appropriations for the
program.

Utilities have responded to this impasse by initiating legal action and
constructing supplemental storage as a means of maintaining operating
margins. The U.S. Court of Appeals for the D.C. Circuit recently
confirmed (July, 1996) the DOE's statutory obligation to provide spent
fuel disposal beginning in 1998, regardless of whether the agency has an
operating repository. Since the agency is now in default, the courts may
decide to prescribe “remedies” due to the DOE's failure to-uphold its
obligation.
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1.3.2

For cost estimating purposes, the DOE is assumed to begin accepting
spent fuel from the Millstone site starting in the year 2010. A basis for
the (2010) start date assumption was provided by the DOE'’s Contracting
Officer in a May 18, 1998 letter to NUSCO. In that letter to NUSCO
(and other disposal contract-holders), the Contracting Officer stated that
receipt of spent fuel could be initiated in 2010. Thus, in the absence of a
national interim storage facility (an absence which is consistent with the
DOE’s current program plan, DOE/RW-0504; Rev. 2) (Ref. 5) and by
virtue of the Millstone’s contractual spent fuel allocation priorities from
the DOE (see below), spent fuel may begin to be removed from the
Millstone site in 2010.

Millstone’s spent fuel removal-allocation priorities have been specified
by the DOE, on the basis of oldest fuel first, in a National Acceptance
Priority Ranking. This ranking is utilized in conjunction with the
annual spent fuel removal rates that are specified (on a national basis)
in p'roposed legislation t6 determine the quantities of Millstone’s spent:
fuel that are eligible to be removed from the site each year.

Unit 1's fuel pool would be cleared by 2006 with the use of dry storage
for fuel (modified SAFSTOR alternative). The dry storage facility will be
maintained until 2024.

Low-Level' Radioactive Waste Policy Amendments Act

Congress passed the “Low-Level. Radioactive Waste Disposal Act” iu
1980, declaring the states as being ultimately responsible for the
disposition of low-level radioactive waste generated within their own
borders. The federal law encouraged the formation of regional groups or
compacts to implement this objective safely, efficiently and
economically, and set a target date of 1986. With little progress, the
“Amendments Act” of 1985 (Ref. 6) extended the target, with specific
milestones and stiff sanctions for non-compliance. However, more than
14 years later, no new sites have been developed and even the most
advanced program is far behind schedule.

Due to the lack of progress in siting a regional burial facility within
the host state of Connecticut, all LLRW generated in the
decontamination and dismantling of Unit 1 is assumed destined for
disposal at either Chem-Nuclear's Barnwell LLRW TFacility in
Barnwell, South Carolina, or the Envirocare facility at Clive, Utah.
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The weighted average burial cost per cubic foot, not including GTTCor
contingency cost, is $145/cubic foot. Much of the radioactive metallic
waste shipped from Unit 1 will eventually be released as clean

scrap by a recycling vendor.
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2. MODIFIED SAFSTOR DECOMMISSIONING ALTERNATIVE

The duration of dormancy selected for the modified SAFSTOR decommissioning
alternative is within the maximum allowable interval (60 years) between cessation of
operations and termination of the site license(s). This alternative provides for the
removal of all regulated radioactive material from the site and the ultimate release of
the site for possible unrestricted use. The facility is left intact during the dormancy
period, and structures are maintained in a sound condition. Systems not required to
operate in support of the spent fuel pool or site surveillance and security are drained,
de-energized, and secured. Minimal cleaning/removal of loose contamination and/or
fixation and sealing of remaining contamination is performed. Access to
contaminated areas is secured to provide controlled access for inspection and
maintenance.

This study adopts the term “modified SAFSTOR” to reflect that selected components
(including the reactor vessel internals, Main Condenser, Turbine-Generator, Main
Transformer, and large components in the Heater Bay area) are to be removed prior
to entering the SAFSTOR dormancy period. The actual modified SAFSTOR schedule
of decommissioning activities may vary from those presented in this study.

The estimate also considers the continued operation of the Unit 1 fuel storage pool as
an -interim wet fuel storage facility from January 2000 until July 2006
(approximately 6.5 years). The duration of the SAFSTOR dormancy was selected
such that Period 4 Decommissioning Operations will be scheduled in sequence with
the Unit 2 decommissioning activities.

This study does not address the cost to remove spent fuel from the site; such costs are
assumed to be funded through fees based on electrical generation (1 mil/kWhr).
However, the study does recognize the constraint imposed by the spent fuel residing
on site during the decommissioning process and also the costs associated with
extended on-site caretaking of the fuel. Wet fuel storage continues at Unit 1
throughout the SAFSTOR operations and early dormancy periods, until the
availability of an on-site dry storage Independent Spent Fuel Installation. All spent
fuel is assumed to be transferred to the on-site ISFSI by July 2006. The Unit 1
delayed dismantling effort was scheduled so that Unit 1 license termination and Site
Restoration activities would be performed in parallel with those for Unit 2. The
ISFSI will be removed following the DOE acceptance of all spent fuel, estimated to
occur in the year 2024.

The TLG estimating methodoldgy- is to divide the decommissioning ptrbject into
periods based on its major milestones. Phase I and II of the NRC's 1996 amended
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regulations corresponds roughly to Periods 1 and 2. Phase III corresponds roughly to
Periods 3 and 4. Period 5, Site Restoration, is not addressed in the amended
regulations. Modified SAFSTOR for Unit 1 encompasses activities from NRC Phase I
and III into Period 1 of this study.

The following sections describe the basic activities associated within each period of
work for the decommissioning alternative considered in this study. Although detailed
procedures for each activity identified are not provided, and the actual sequence of
work may vary, these activity descriptions provide a basis not only for estimating, but
also for the expected scope of work, i.e., engineering and planning at the time of
decommissioning. : :

2.1 PERIOD 1-SAFSTOR OPERATIONS

In anticipation of initiating limited plant equipment removal activities, and
placing the plant in a dormancy condition, preparations are undertaken to

- provide a smooth transition from plant operations to site decommissioning.
These costs are included within the scope of this .study. * The ‘organization
required to manage the intended decommissioning activities is assembled
from available plant staff and outside resources, as required. Preparations

" include revision of technical specifications applicable to the operating
conditions and requirements, a characterization of the facility and major
components, and the development of the Post Shutdown Decommissioning
Activities Report (PSDAR).

The program outlined in the PSDAR will be designed to accomplish the
required tasks within the ALARA guidelines for protection of personnel from
exposure to radiation hazards. It also addresses the continued protection of
the health and safety of the public and environment.

2.1.1 Engineering and Planning

Prior to the commencement of decommissioning operations the licensee
will certify the permanent cessation of operations and the removal of
fuel from the reactor vessel. The PSDAR, required to be submitted to
the NRC within two years following the notice to cease operations,
provides a description of the licensee’s planned decommissioning
activities, a timetable, and the associated financial requirements of the
decommissioning program. Upon receipt of the PSDAR, the NRC will
make the document available to the public for comment in a public
meeting to be held in the vicinity of the reactor site. Full access to the
decommissioning fund will require the preparation of a detailed site-
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specific cost estimate for submittal to the NRC. In addition, a license
termination plan must be prepared for submittal to the NRC at least
two years prior to the license termination date. '

Ninety days following submittal and NRC receipt of the PSDAR, the
licensee may begin to perform major decommissioning activities under a
modified §50.59 procedure, i.e., without specific NRC approval. Major
activities are defined as any activity that results in permanent removal
of major radioactive components (primary coolant system

_ components/piping), permanently modifies the structure of the
containment (removal of the biological shield), or results in dismantling
components containing Greater-than-Class C waste (GTCC as defined
under §61). Major radioactively-contaminated components are further
defined as comprising the reactor vessel and internals, steam
generators, pressurizer, large bore reactor coolant system piping, and
other large components. The NRC includes the following additional
criteria for use of the §50.59 process in decommissioning: the proposed
activity must not 1) foreclose release of the site for possible unrestricted
use, 2) significantly increase decommissioning costs, 3) cause any
significant environmental impact, or 4) violate the terms of the licensee’s
existing license. -Consequently, in conjunction with the development of
the PSDAR is the assembly of activity specifications, cost-benefit and
safety analyses, work packages and procedures, etc. in support of the
proposed early decontamination and dismantling activities.

The NRC recognizes that the existing operational technical
specifications will require review and modifications to reflect plant
conditions and the safety concerns associated with permanent cessation
of operations. The environmental impact associated with the planned
decommissioning activities must also be considered; an environmental
report on specific and unique concerns must be available to the NRC for
consideration and possible preparation of an environmental impact
statement.

Much of the work in preparing the PSDAR is also relevant to the
development of the detailed engineering plans and procedures,
particularly for the selected component removal activities scheduled to
take place prior to placing the plant in a dormancy condition. This work
includes, but is not limited to:

1. Site preparation- plans for the selected componerff:‘ removal
activities and placing the plant in a dormant condition.
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2. Detailed procevdures and sequences for removal of the selected
systems and components.

8. Evaluation of the disposition alternatives for the reactor vessel
internals. :

4. Design/procurement and testing of tooling and equipment.

5. Identification/selection of specialty contractors.

6. Procedures for removal and disposal of selected radioactive
materials.

7. Sequential planning of activities to minimize conflicts with

2.12 Site Preparations for Dormancy and Selected Equipment Removal

simultaneous tasks.

£

Following final plant shut down and in preparation for the removal of
selected components and placing the plant in a dormancy condition, the
following activities are initiated.

1.

2.

Prepare site support and storage facilities, as required.

Perform a site characterization study to determine the extent of
site contamination.

Isolate (mechanically and electrically) the spent fuel storage
services and fuel handling systems located in the reactor building,
such that spent fuel storage systems can be maintained and
controlled independent of the majority of other plant systems. This
activity may be carried out by existing plant personnel in
accordance with existing operating technical specifications.

Clean all plant areas of loose contamination and process and
dispose of all liquid and solid wastes.

Conduct asbestos remediation activities.

Conduct radiation surveys of work areas, major céthonents
selected for removal (including the reactor vessel and its internals),
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and conduct sampling of internal piping contamination levels, and
primary shield cores.

Correlate survey data and normalize for development of packaging
and transportation procedures. .

Determine transport and disposal container requirements for
activated materials andfor hazardous materials, including
shielding and stabilization. Fabricate or procure such required
shipping canisters, cask liners, and Industrial Packages (Ps) from
suppliers.

Develop procedures for occupational exposure control, control and
release of liquid and gaseous effluent, processing of radwaste
including DAW, resins, filter media, metallic and non-metallic
components generated in decommissioning, site security and
emergency programs, and industrial safety.

2.1.3 Eguipment Reinoval Scheduled for Period 1

The study assumes that selected components or equipment will be
removed during Period 1 of the decommissioning project. The material
assumed to be removed during this period includes the following:

1.

Segment reactor internals; package segments in .shielded casks.
These operations are performed remotely by cutting equipment
located underwater in the refueling facilities. Package items that
meet §61 “Class C” criteria or less: =

Package §61 GTCC components into containers similar to fuel
bundle containers for handling and storage along with the spent
fuel assemblies. Transfer GTCC containers to the fuel handlin
facilities or suitable storage location. :

Turbine/Generator
Main Transformer .
Condenser/Waterbox

Equipment from the Condenser and Heater Bays
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7.

8.

Miscellaneous Material stored in the Spent Fuel Pool

Miscellaneous Equipment located on the Refuel Floor

2.1.4 Establishing Conditions for Dormancy

The process of placing the plant in safe storage includes, but is not
limited to, the following activities:

L

Conduct wet fuel storage operations throughout SAFSTOR Period
1 and the early stages of the SAFSTOR dormancy period. All
Unit 1 spent fuel on site will be transferred into an on-site ISFSI
until shipment to the DOE can be completed. The existing Unit 1
spent fuel storage facility will continue to operate until all spent
fuel is transferred to the ISFSI. Based on the study assumptions,
the Unit 1 spent fuel pool would be clear of fuel by July 2006.

Drain/de-energize/secure  all - non-contaminated ‘systerhs -not
required to support dormancy operations.

Dispose of contaminated filter elements and resin beds not required
for processing wastes from decontamination activities.
Drain reactor vessel (after the reactor vessel internals are
removed). ' :

Drain/de-energize/secure all contaminated systems not required to
support dormancy operations. Decontaminate systems as required
to achieve ALARA for future maintenance and inspection.

Prepare lighting and alarm systems whose continued use is
required. De-energize and/or secure portions of fire protection,
electric power, and HVAC systems whose continued use is not
required.

Clean loose surface contamination from building access pathways.

Perform an interim radiation survey of the plant; post warning
signs as appropriate.

bt
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2.2

9. Erect physical barriers and/or secure all access to radioactive or
contaminated areas, except as required for controlled access, le.,
inspection and maintenance.

10. Install security and surveillance monitoring equipment and
relocate security fence around secured structures, as required.

PERIOD 2 - SAFSTOR DORMANCY

The second phase identified by the NRC in its rule ‘addresses licensed activities
during a storage period and is applicable to the dormancy phase of the modified
SAFSTOR alternative. Activities required during the planned dormancy
period for the modified SAFSTOR alternative include continued wet spent fuel
storage, transfer of spent fuel from the fuel pool to the ISFSI, a 24-hour per day
guard force, preventive and corrective maintenance on operating systems, area

lighting, general building maintenance, heating and ventilation of buildings,

routine radiological inspections of contaminated structures, maintenance " of
structural integrity, and a site environmental and radiation monitoring
program. The duration of the dormancy period for Unit 1 was selected such
that the start of decommissioning periods 3 and 4 are coordinated with the
Unit 2 decommissioning schedule.

Equipment maintenance, inspection activities, and routine service are
performed by resident maintenance personnel. This work force maintains the
structures in a -safe condition, provides adequate lighting, heating, and
ventilation, and performs periodic preventive maintenance on essential site
services. :

An environmental surveillance program is carried out during the dormancy
period to ensure that potential releases of radioactive material to the
environment are detected and controlled. Appropriate emergency procedures
are established and initiated for potential releases that exceed prescribed
limits. The environmental surveillance program constitutes an abbreviated
version of the program in effect during normal plant operations.

Security during the dormancy period is conducted primarily to prevent
unauthorized entry and to protect the public from the consequences of its own
actions. Security will be provided by the security fence, sensors, alarms,
surveillance equipment, etc., which must be maintained in good condition for
the duration of this period. Fire and radiation alarms are also to be monitored
and maintained. While remote surveillance is an option, it does not offer the
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2.3

immediate response time of a physical presence and as such was not considered
in the modified SAFSTOR alternative.

Variations in the length of the dormancy period are expected to have little
effect upon the quantities of radioactive wastes generated from system and
structure removal operations. While there will be a decrease in the
contamination levels present on all surfaces due to radioactive decay over an
increased dormancy duration, it is not expected that any material that is non-
releasable at the time of shutdown will decay to a releasable state over the
time frames estimated for Unit 1 (i.e., 15 years). It is not possible to make any
further assumptions concerning contamination levels without detailed
contamination characterization information.

The delay in decommissioning provides a period of decay for the residual
radioactive material which yields lower working area radiation levels. Because
this alternative provides a period of decay for the residual radioactive material,
lower..radiation fields are encountered than would be with. a' prompt
decommissioning alternative. ‘

PERIOD 3 - DECOMMISSIONING PREPARATIONS

Prior to the commencement of decommissioning operations, preparations are
undertaken to reactivate site services and prepare for decommissioning.
Preparations include engineering and planning, a detailed site
characterization, as well as the assembly of a decommissioning management
organization. Final planning for activities and writing of activity specifications
and detailed procedures are also initiated at this time.

A license termination plan must be prepared and submitted to the NRC at
least two years prior to the anticipated date of license termination. Submitted
as a supplement to the PSDAR, or equivalent, the plan must include a site
characterization, description of the remaining dismantling activities, plans for
site remediation, detailed plans for the final radiation survey, designation of
the end-use of the site, an updated cost estimate to complete the
decommissioning, and any associated environmental concerns. The NRC will
publish notice of a receipt of the plan and make the plan available for public
comment. A public meeting will also be scheduled. Plan approval will be
subject to any conditions and limitations deemed appropriate by the NRC. The
licensee may then commence with the final remediation of site facilities and -
plant services.

-
-
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2.4

Although the initial radiation levels due to 80Co will decrease significantly
during the dormancy period, the activated reactor, vessel will still exhibit
sufficiently high radiation dose rates to require remote sectioning under water
due to the presence of longer-lived radionuclides such as 137Cs. Portions of the
biological shield will still be radioactive due to the presence of activated trace
elements with long half-lives (152Eu and !%4Eu). Decontamination will require
controlled removal and disposal. Given the levels of radioactivity and
spectrum of radionuclides expected from twenty-five years of plant operation,
no plant process system identified as being contaminated upon final shutdown
will become releasable due to the decay period alorie, i.e., there is no significant
reduction in waste volume in delaying decommissioning. The majority of these
systems and components will be shipped from the site to an off-site processor(s)
for waste recoverylrecycling and volume/weight reduction. . The resulting
residual wastes will be shipped by the processor(s) for disposal at either
Barnwell or Envirocare. Systems and components deemed unacceptable by an
off-site processor (i.e., jrradiated components, Control Rod Blades, Nuclear
Instrumentation, Reactor Vessel, non-GTCC Reactor Vessel Internal
components, etc.) will be shipped directly from the site to Barnwell for disposal.
Other material, such as contaminated soil and contaminated concrete may be
shipped directly from the site to Envirocare for disposal.

Much of the work in developing a license termination plan is relevant to the
development of the detailed engineering plans and procedures. The activities
associated with this phase, as well as the follow-on decontamination and
dismantling processes, are similar to the activities detailed in Section 2.1 for
the removal of selected components and equipment. The timing of the Unit 1
delayed dismantling is such that Unit 1 license termination and Site
Restoration activities would be performed in parallel with those for Unit 2.

Incorporated into the License Termination Plan, the Final Survey Plan
details the radiological surveys to be performed once the decontamination
activities are completed. The NRC will terminate the §50 licenses if it
determines that site remediation has been performed in accordance with the
license termination plan, and that the terminal radiation survey and
associated documentation demonstrate that the facility is suitable for release.

PERIOD 4 - DECOMMISSIONING OPERATIONS AND LICENSE
TERMINATION

Following the extended plant dormancy period, decommissioning activities will
continue, based on a coordinated schedule with the Unit 2 shutdown and
decommissioning. The project schedule for completing the decommissioning of
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Unit 1 is based on initiating demolition activities for Units 1 and 2 in a
coordinated project effort.

2.4.1 Decommissioning Activities

For the modified SAFSTOR alternative, the significant decommissioning
activities scheduled to take place during Period 4 include the following
tasks: :

1.

4

Construct temporary facilities and modify existing storage facilities
to support the dismantling activities. These may include additional
changing rooms and contaminated laundry facilities for increased
work force, establishment of laydown areas to facilitate equipment
removal and preparation for off-site transfer, upgrading roads to
facilitate hauling and transportation, and modifications to the
Reactor Building to facilitate access of large/heavy equipment.

Design and fabricate shielding in support of removal activities as
well as contamination control envelopes; specify/procure specialty
tooling and remotely operated equipment. Modify the refueling
facilities to support segmentation activities and prepare rigging for
segmentation and extraction of heavy components, including the
reactor vessel. -

Decontaminate components and piping systems as required to
control (minimize) worker exposure. Remove, package, and ship all
piping and components that are no longer essential to suppor:
decommissioning operations.

Segment reactor vessel closure head and vessel flange for shipment
in cask liners. Load liners into shielded casks or place in shielded
vans for transportation and disposal.

Segment/section the reactor vessel, placing segments into shielded
containers. Transport the containers using shielded truck casks.

Remove the reactor recirculation piping and pumps. Package the
piping in Industrial Packages (IPs); the reactor recirculation pumps
may be sealed with steel plate so as to serve as their own .
containers. Ship piping and pumps for off-site processing and
disposal. =
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7. Remove systems and associated components as they become non-
essential to the vessel removal operation, related decommissioning
activities, or worker health and safety (e.g., waste collection and
processing systems, electrical and ventilation systems, etc.).

8. Remove activated concrete from the sacrificial shield and accessible
contaminated concrete. i

2.4.2 License Termination

The preparation and submittal of a termination plan to the NRC is
required at least two years prior to the anticipated date of license
termination. The plan must include a site characterization, description
of the remaining dismantling activities, plans for site remediation,
procedures for the final radiation survey, designation of any reuse of the
site, an updated cost estimate to complete the decommissioning, and any
associated environmental concerns. The NRC will publish notice of a
receipt of the plan and make the plan available for public comment. A
public meeting will also be scheduled. Plan approval may be subject to
conditions and limitations as deemed appropriate by the NRC. The
licensee may then commence with the final remediation of site facilities
and services, including:

1. Remove steel liners from the dryer/separator pool and containment,
including any contaminated concrete behind liners, and route for
controlled disposition.

2. Remove contaminated equipment and material from remaining
auxiliary structures. Remediate until radiation surveys indicate
that the structure can be released for unrestricted access.

3. Remove contaminated equipment and material from the wet fuel
handling facilities following the transfer of all spent fuel to the on-
site ISFSI. Remediate wet fuel handling facilities areas until
radiation surveys indicate that the structure can be released for
unrestricted access.

4. Decontaminate remaining site buildings and facilities. Remove all
remaining LLRW along with any remaining hazardous and toxic
materials. Material removed in the decontamination and
dismantling of the nuclear unit may be characterized and-segregated
for additional off-site processing (disassembly, chemical cleaning,
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volume reduction, waste treatment, etc.) and/or packaged for
controlled disposal at a low-level radioactive waste disposal facility.

5. Remove remaining components, equipment, and plant services in

support of the area release survey(s).

6. Conduct final radiation survey to ensure that all radioactive

materials in excess of permissible residual levels have been

_remediated. This survey, which may coincide with final NRC site
inspection is scheduled at the end of Period 4, the decommissioning
operation phase.

Incorporated into the license termination plan, the final radiation
survey plan details the radiological surveys to be performed once the
decontamination activities are completed. The final radiation survey
plan is developed using the guidance provided in the Multi-Agency
Radiation and Site Investigation Manual (MARSSIM), which was
issued in December 1997 in final form as NUREG-1575. These
documents delineate the statistical approaches to survey design and
data interpretation acceptable to the Environmental Protection Agency
(EPA), and the NRC. They also identify state-of-the-art, commercially
available, instrumentation and procedures for conducting radiological
surveys. Using these guidelines ensures that the survey’s design and
implementation are conducted in a manner that provides a high degree
of confidence that NRC criteria are satisfied. Once the survey is
complete, the results are provided to the NRC in a format that can be
verified. The NRC then reviews and evaluates the information,
performs an independent confirmation of radiological site conditions,
and makes a determination on final termination of the license.

The NRC will terminate the license if it determines that site
remediation has been performed in accordance with the license
termination plan, and that the terminal radiation survey and associated
documentation demonstrate that the facility is suitable for release

PERIOD 5 - SITE RESTORATION

Site restoration activities may begin following completion of decommissioning
operations. Efficient removal of the contaminated materials and verification
that residual radionuclide concentrations are below the NRC limits will
result in the degradation of many of the structures. Blasting, coring, drilling,
scarification (surface removal), and the other decontamination activities will
affect the power block structures, including the Reactor, Radwaste and
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Turbine Buildings. Verifying that subsurface radionuclide concentrations
meet NRC site release requirements may require additional removal of grade
slabs and lower floors, potentially weakening footings and structural
supports. Additional removal activities will be necessary for those facilities
and plant areas for which historical records indicate the potential for
contamination. This study assumes that Unit 1 license termination and Site
Restoration activities would be performed in parallel with those for Unit 2.

This cost study presumes that non-essential structures and site facilities will
be dismantled as a continuation of the decommissioning activity. Foundations
and exterior walls are assumed to be removed to a nominal depth of three feet
below grade whenever possible. Foundation grade slabs greater than three
feet in thickness are abandoned in place and covered over with a three-foot
layer of backfill. The three-foot depth allows for the placement of gravel for
drainage, and topsoil so that vegetation can be established for erosion control.
Site areas affected by the dismantling activities are cleaned and the plant area
graded as required to prevent ponding and to inhibit the resurfacing of subsur-
face materials. Activities include:

1. Performing demolition of the remaining portions of the containment
structure and interior portions of the Reactor Building. Internal floors
and walls are removed from the lower levels upward, using controlled
blasting techniques. Concrete rubble and clean fill produced by
demolition activities are used on-site to backfill voids. Suitable materials
can be used on site for fill; otherwise the rubble is trucked off-site for
disposal as construction debris.

2. Removing remaining buildings using conventional demolition techniques
for above ground structures, including the Radwaste Building, Turbine
Building and other site structures. The existing electrical switchyard will
remain intact and in continued operation as part of the NU electncal
distribution system.

3. Maintain an on-site ISFSI. The transfer of assemblies to a DOE facility is
expected to continue until 2024. After all of the spent fuel has been
removed from the site, the ISFSI will be decontaminated (if needed) to
levels permitting termination of the Part §72 license.

4. Dismantle the ISFSI by conventional means. Following notification by

NU, the NRC will verify that the Part §72 license termination criteria are
satisfied. When the requirements are deemed satisfactory for the ISFSI,
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the NRC can terminate the license for the site in coordination with the
other two units.

5. Prepare the final dismantling report.

During the performance of Site Restoration, the Unit 1 ISFSI would remain
operational and fuel transfers from Unit 1 to the DOE would be ongoing.
Following the transfer of all Unit 1 fuel, the ISFSI would undergo separate
decontamination and dismantlement, and site restoration phases. This would
occur approximately 2.6 years after the completion of the Unit 1 power block
dismantling described in this section. The ISFSI site restoration would be
initiated in July 2024.

TLG Services, Inc.
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8. COST ESTIMATE

A site-specific decommissioning cost estimate was prepared to account for the unique
features of Unit 1, including the primary coolant systems, electric power generation
systems, unit buildings and structures. The basis of the estimate and its sources of -
information, methodology, site-specific considerations, assumptions, and total costs
are described in this section.

3.1

3.2

BASIS OF ESTIMATE

The site-specific estimate was developed using the drawings and plant
documents provided by NU, and a site walkdown and inventory performed by a
crew of TLG engineers. Components (accessible) were inventoried during the
walkdowns, with supporting information obtained from mechanical and
electrical Piping & Instrument Diagrams, the master equipment database,
Operations Procedures, construction reports, and other plant documents.
Structural drawings and design documents were used to analyze the general
arrangement of the facility and to determine estimates of building concrete
volumes, steel quantities, numbers and sizes of major components, and areas of
the plant to be addressed in remediation of the site.

Representative labor rates for each designated craft and salaried worker were
provided by NU for use in construction of the unit removal factors, as well as
for estimating the carrying costs for site management, worker supervision and
essential support services, e.g., health physics and security.

For estimating purposes, all LLRW generated in the decontamination and
dismantling of Unit 1 is assumed destined for recycling at off-site processing
facilities, or disposed of at the existing Barnwell or Envirocare facilities. Much
of the radioactive metallic waste shipped from the site will eventually be
released as clean scrap by a recycling vendor. ‘

METHODOLOGY

The methodology used to develop this cost estimate follows the basic approach
originally presented in the AIF/NESP-036 study report, "Guidelines for
Producing Commercial Nuclear Power Plant Decommissioning Cost
Estimates," (Ref. 7) and the US DOE "Decommissioning Handbook" (Ref. 8).
These references utilize a unit cost factor method which simplifies the
calculations for estimating decommissioning activity costs. Unit-cost factors
for concrete removal ($/cubic yard), steel removal ($/ton), and cutting costs
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($/inch) were developed from the labor cost information provided by NU and
equipment and consumable costs provided by TLG. The activity-dependent
costs are estimated by applying these unit cost factors to the item quantities
(cubic yards, tons, inches, etc.) developed from the plant inventory.

The unit cost factors used in this study reflect the latest available information
about worker productivity in decommissioning, including the Shippingport
Station Decommissioning Project completed in 1989, as well as from TLG's
involvement in the decommissioning planning and engineering for the
Shoreham, Yankee Rowe, Trojan, Rancho Seco, Pathfinder, and Cintichem
reactor facilities.

An activity duration critical path was used to determine the total
decommissioning program schedule. The program schedule is used to
determine the period-dependent costs for program management,
administration, field engineering, equipment rental, quality assurance, and
security. This study uses costs applicable to Unit 1 to determine the period-
dependent costs (e.g. cost for utility staff, DOC staff, insurance, property taxes,
etc.) Some of the costs for removal of radioactive components/structures were
based on information obtained from the "Building Construction Cost Data,"
published by R. S. Means (Ref. 9). Examples of unit cost factor development
are presented in the AIF/NESP-036 study. Appendix A presents the detailed
-development of a typical site-specific unit cost factor. Appendix B provides the
values contained within one set of factors developed for the Unit 1 analysis.

The unit cost factor method provides a demonstrable basis for establishing
reliable cost estimates. The detail of activities provided in the unit cost factors
for activity time, labor costs (by craft), and equipment and consumable costs
provides assurance that cost elements have not been omitted. These detailed
unit cost factors, coupled with plant-specific system and structure inventories
provide a high degree of confidence in the reliability of the cost estimates.

FINANCIAL COMPONENTS OF THE COST MODEL

TLG’s proprietary decommissioning cost model, DECCER, is composed of a
number of distinct cost line items which are calculated using the unit cost
factor methodology described earlier, as well as additional cost elements in
support of the field activities. These calculated costs in and of themselves,
however, do not comprise the total cost to accomplish the project goal, i.e., the .
license termination and site restoration of Unit 1.

-
-
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Inherent in any cost estimate that does not rely on historical data is the
inability to specify the precise source of costs imposed by factors such as tool
breakage, accidents, illnesses, weather delays, labor stoppages, etc.
Contingency fulfills this role in the DECCER cost model. Contingency is added
to each line item to account for costs that are difficult or impossible to develop
analytically. Such costs are historically inevitable over the duration of a job of
this magnitude; therefore, this cost analysis includes funds to cover these types
of expenses. Further discussion of this subject is presented in Section 3.3.1.

In addition to the routine uncertainties that coritingency addresses, another
cost element that is necessary to consider when answering the question of
decommissioning costs relates to other types and levels of uncertainties. These
consist of changes in work scope, pricing, job performance, and other variations
that could conceivably, but not necessarily, occur. Consideration of such items
may be necessary to address the question concerning how costly the
decommissioning project could become, within a range of probabilities. TLG
considers these types of costs under the broad term “financial risk.” This cost
study, however, does not add any additional costs to the estimate for financial
risk.

3.3.1 Contingency

The activity- and period-dependent costs are combined to develop the
total decommissioning costs. A contingency is then applied on a line-
item basis, using one or more of the contingency types listed in the
AIF/NESP-036 study. "Contingencies" are defined in the American
Association of Cost Engineers “Project and Cost Engineers' Handbook”
(Ref. 10) as "specific provision for unforeseeable elements of cost within
the defined project scope; particularly important where previous
experience relating estimates and actual costs has shown that
unforeseeable events which will increase costs are likely to occur." The
cost elements in this estimate are based upon ideal conditions and
maximum efficiency; therefore, consistent with industry practice, a
contingency factor has been applied. In the AIF/NESP-036 study, the
types of unforeseeable events that are likely to occur in decommissioning
are discussed and guidelines are provided for percentage contingency in
each category. It should be noted that contingency, as used in this
estimate, does not account for price escalation and inflation in the cost of
decommissioning over the project duration.

The use and role of contingency within decommissioning estimates is
not a “safety factor issue.” Safety factors provide additional security
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and address situations that may never occur. Contingency funds are
expected to be fully expended throughout the program. They also
provide assurance that sufficient funding is available to accomplish the
intended tasks. Some of the rationale for (and need to incorporate)
contingency within any estimate is offered in the following discussion.
An estimate without contingency, or from which contingency has been
removed, can disrupt the orderly progression of events and jeopardize
a successful conclusion to the decommissioning process.

The most technologically challenging task in decommissioning a
commercial nuclear station will be the disposition of the reactor vessel
and internal components, which have become highly radioactive after a
lifetime of exposure to radiation produced in the core. The disposition
of these highly-radioactive components forms the basis for the critical
path (schedule) for decommissioning operations. Cost and schedule are
interdependent and any deviation in schedule may have a significant
impact on cost for performing a specific activity.

Disposition of the reactor vessel internals involves the underwater
cutting of complex components that are highly radioactive. Costs are
based upon optimum segmentation, handling, and packaging
scenarios. The schedule is primarily dependent upon the turnaround
time for the heavily shielded shipping casks, including preparation,
loading, and decontamination of the containers for transport. The
number of casks required is a function of the pieces generated in the
segmentation activity, a value calculated on optimum performance of
the tooling employed in cutting the various subassemblies. The risk.
and uncertainties associated with this task are that the expected
optimization may not be achieved, resulting in delays and additional
program costs. For this reason, contingency must be included to
mitigate the consequences of the expected inefficiencies inherent in
this complex activity. There are other areas that will use contingency
such as those concerns associated with specialty tooling modifications
and repairs, field changes, discontinuities in the coordination of plant
services, system failure, water clarity, lighting, computer-controlled
cutting software corrections, etc. Experience in decommissioning other
plants in the past has shown that many of these problem areas have
occurred during, and in support of, the segmentation process.
Contingency dollars are an integral part of the total cost to complete
this task. Exclusion of this component puts at risk a successful
completion of the intended tasks and, potentially, follow-gn related
activities.

TLG Services, Inc.
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The following list is & composite of some of the activities, assembled
from past decommissioning programs, in which contingency dollars
were needed to respond to, compensate for, and/or provide adequate

funding of decontamination and dismantling tasks:

Incomplete or Changed Conditions:

Surface coatings covering contamination which, could not
have been identified by reasonable characterization,
required additional cost and time to remediate.

Additional decontamination, controlled removal, and
disposition of previously undetected contamination due to
enhanced access gained to formerly inaccessible areas and
components.

Adverse Working Conditions:

Lower than expected productivity due to heat exhaustion
in underground vaults, resulting in a change in the
working hours (shifting to cooler periods of the day) and
additional manpower. - -

Confined space, low-oxygen environments where supplied
air was necessary and additional safety precautions
prolonged the time required to perform required tasks.

Maintenance, Repairs and Modifications

TLG Services, Inc.

Facility refurbishment required to support site
operations, including those needed to provide new site
services, as well as to maintain the integrity of existing
structures. '

Damage control, repair, and maintenance from bird
nestings and their fouling of equipment and controls.

Building modification, i.e., re-supporting of floors to
enhance loading capacity for heavily shielded casks.

-
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. Roadway upgrades on site to handle heavier-than-
expected and wider loads; roadway rerouting, excavation,
and reconstruction.

. Unplanned-for requests by a vendor for additional safety
margins.

. Requests to analyze accident scenarios beyond those
defined by the removal scenario (requested by the NRC to
comply with “total scope of regulation”).

. Additional collection of site runoff and processing of such
due to disturbance of natural site contours and drainage.

. Concrete coring for removal of embedments and internal
conduit, piping, and other potentially contaminated
material not originally identified through reasonable
characterization.

o Modifications required to respond to higher-than-expected
worker exposure, reduced water clarity, water
disassociation, and hydrogen generation from high-
temperature cutting operations.

e Additional waste containers needed to accommodate
cutting particulates inefficient waste geometries, and
excess material.

Labor

) External (e.g. market) forces create turnover of personnel,
e.g., craft and health physics. Replacement of labor is
costly, involving additional training, badging, medical
exams, and associated processing procedures.
Recruitment costs are incurred for more experienced
personnel and can include relocation and living expense
compensation.

. Additional personnel required to comply with NRC
mandates and requests

-
T
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. Schedule slippage due to a conflict in required resources,

3.3.2

i.e., the licensee was forced into an unavoidable delay
until prior (non-licensee) commitments of outside
resources were resolved.

) Rejection of material by utility inspectors, requiring
refabrication and causing program delays in activities
required to be completed prior to initiating
decommissioning operations.

Weather

. Destruction of an exterior asbestos containment enclosure
due to violent winds.

. Frozen crane hydraulics prior to a major lift.

. Weather-related delays in the construction of facilities
required to support site operations (with compensation for
delayed mobilization made to vendor).

. Other weather-related delays.

The cost model incorporates considerations for items such as those
described above, generating contingency dollars (at varying
percentages of total line-item cost) with every activity.

Financial Risk

Financial risk refers to the possibility and associated probabilities of
certain events occurring that could increase or decrease costs for
decommissioning. TLG’s methodology, when asked to perform a risk

analysis, is to use a Monte Carlo simulation program such as @Risk
(Ref. 11) for Microsoft Excel.

A Monte Carlo analysis of a decommissioning project examines the
range of values that certain inputs could assume. The model requires
the input of a distribution of values over this range; the distribution
most often used for cost estimating is a triangular distribution. All
independent variables to be examined are assigned a high endpoint, low
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endpoint, and most likely midpoint to define their distribution. The
actual analysis involves picking random values from within each range
for each variable and recalculating the total cost at each iteration. The
output of a Monte Carlo simulation typically includes a curve and range

of probabilities for various cost estimates.

Included within the category of financial risk are:

It has been TLG's experience that the results of a risk analysis, when -
compared with the base case estimate for decommissioning, indicate

TLC' Services, Inc.

Transition activities and costs: ancillary expenses
associated with eliminating 50% to 80% of the site labor
force shortly after the cessation of plant operations, added
cost for worker separation packages throughout the
decommissioning program, and state- or company-
mandated retraining.

Delays in approval of the decommissioning plan due to
intervention, public participation in local community
meetings, legal challenges, state and local hearings, etc.

Changes in the project work scope from the baseline
estimate, involving the discovery of unexpected levels of
contaminants, contamination in places not previously
expected, contaminated soil previously undiscovered
(either radioactive or hazardous material contamination),
variations in plant inventory or configuration not
indicated by the as-built drawings.

Regulatory changes, e.g., affecting worker health and
safety, site release criteria, waste transportation, and
disposal.

Policy decisions altering federal and state commitments,
e.g., in the ability to accommodate certain waste forms for
disposition, or in the timetable for such.

Pricing changes for basic inputs, such as labor, energy,
materials, and burial. Some of these inputs may vary
slightly, e.g. -10% to +20%; burial could vary from -50% to
+200% or more. :
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that the chances of the base decommissioning estimate’s being too high
is a low probability, and the chances that the estimate is too low is a
much higher probability. This is mostly due to the pricing uncertainty
for LLRW burial, and to a lesser extent due to schedule increases from
changes in plant conditions and to pricing variations in the cost of
labor (both craft and staff). TLG did not perform a risk analysis for
Millstone Unit 1 and therefore the cost estimates in this report do not
include any increase in decommissioning costs as a result of any risk
analysis performed for NU or any other TLS} client.

8.4 SITE-SPECIFIC CONSIDERATIONS

There are a number of site-specific considerations that affect the method for
dismantling and removal of equipment from the site and the degree of
restoration required. The cost impact of the considerations identified below is
included in this cost study.

3.4.1 Spent Fuel Disposition

For the basis of this cost study, the DOE is assumed to begin accepting
spent fuel from the Millstone site starting in the year 2010. A basis for
the (2010) start date assumption was provided by the DOE’s Contracting

- Officer in a May 18, 1998 letter to NUSCO. In that letter to NUSCO
‘(and other disposal contract-holders) the Contracting Officer stated that
receipt of spent fuel could be initiated at a repository, beginning in 2010.
Thus, in the absence of a national interim storage facility (an absence
which is consistent with the DOE’s current program plan (DOE/RW-
0504, Rev. 2) and by virtue of the Millstone Units’ contractual spent fuel
allocation priorities from the DOE, spent fuel may begin to be removed
from the Millstone site in 2010.

Millstone’s spent fuel removal-allocation priorities have been specified
by the DOE, on the basis of oldest fuel first, in a National Acceptance
Priority Ranking. This ranking is utilized in conjunction with the
annual spent fuel removal rates that are specified (on a national basis)
in proposed legislation to determine the quantities of Millstone's spent
fuel that are eligible to be removed from the site each year.

Unit 1's fuel pool would be cleared by July 2006 with the use of dry

storage for Unit 1's fuel. The dry storage facility will peed to be
maintained until 2024. -

TLG Services, Inc.
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3.4.2

3.4.3

Reactor Vessel and Internal Components

The reactor pressure vessel and reactor internal components are
segmented for disposal, packaged, and shipped in shielded
transportation casks. - Segmentation and packaging of the internals’
packages can be performed in the reactor well/dryer/separator pool
where a turntable and remote cutter can be installed. The vessel can be
segmented in place, using a mast-mounted cutter supported off the
lower head and directed from a shielded -work platform installed
overhead in the reactor cavity. Transportation cask specifications and
DOT regulations dictate segmentation and packaging methodology. All
packages must meet the current physical and radiological limitations
and regulations. Cask shipments will be made in DOT-approved,
currently available, truck casks.

Recirculation and other connected system piping is cut from the reactor
vessel once the water level in the vessel (used for personnel shielding
during dismantling and cutting operations in and around the vessel) is
dropped below the applicable nozzle zone. The recirculation piping is
boxed and shipped by shielded van to an off-site processor for processing
and disposal. The recirculation pumps and motors are lifted out intact,

- packaged, and also transported to an off-site processor for recycling.

The dismantling of reactor internals at Millstone will generate some
radioactive waste that is presumed to be generally unsuitable for
shallow land disposal (GTCC). Although the material is not classified
as high-level waste, the DOE has indicated it may accept title to this
waste for disposal at a future high-level waste repository. However,
the DOE has not yet established an acceptance criteria or a disposition
schedule for this material, and numerous questions remain as to the
ultimate disposal cost and waste form requirements. For purposes of
this study, the GTCC waste is assumed to be packaged and disposed of
in containers similar to a spent fuel assembly, at cost equivalent to
that envisioned for the spent fuel.

Transportation Methods

For the purposes of the cost estimate, it was assumed that the LLRW
produced in the decontamination and dismantling of Millstone 1 will be
moved overland by truck, or a shielded van, to an off-site processor, or
to either of the two burial facilities. Transport costs wete derived
assuming Barnwell, SC as the destination for all Millstone reactor

TLG Services, Inc.
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3.4.4

- 3.4.5

These non-radiological costs are a part of this study.

vessel components and neutron-activated wastes destined for direct
burial from the, site. Contaminated soils and contaminated concrete
debris are shipped for direct burial to Envirocare in Clive, UT. For
wastes shipped to an off-site recovery vendor, the price of recycling
includes truck rental and transportation costs to the recovery vendor’s
facility.

Low-Level Radioactive Waste Disposal

All LLRW generated in the decontamination and disniantling of the
Millstone site is assumed disposed of by:

- off-site processing of metallic wastes by a recovery vendor.
- direct burial at the Barnwell facility.
- direct burial at the Envirocare facility in Clive, Utah.

Much of the radioactive metallic waste shipped from Millstone site will
eventually be released as clean scrap by a recycling vendor. To the
extent that it is cost-effective, non-compactable LLRW is treated to
reduce the total volume of radioactive material requiring direct disposal.
The treated material meeting the regulatory and site release criteria is
released as clean scrap, requiring no further cost consideration. DAW,
such as booties, glove liners, respirator filter cartridges, shipping
containers, radiological controls survey materials, etc. will be assumed
to be packaged on site and sent to a processor for volume reduction prior
to disposal at the Envirocare facility. The weighted-average burial cost
per cubic foot not including GTCC waste or contingency, is $145/cubic
foot.

Site Conditions Following Decommissioning

Following the decommissioning effort, the structures and remaining
systems will meet the specified NRC site release limit. The NRC
involvement in the decommissioning process typically will end at this
point. Local building codes, state environmental regulations, and NU’s
own future plans for the site will dictate the next step in the
decommissioning process. TLG assumed the total removal of all plant
systems and all of the above-grade structures from the unit, with the
exception of the existing electrical switchyard and the main stack. "

TLG Services, Inc.
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3.5 ASSUMPTIONS

The following are the major assumptions made in the development of the cost
estimate for decommissioning Unit 1.

1.

Costs are calculated in 1999 dollars. A present-value economic'analysis is
not included, nor is escalation or general inflation reflected within the
costs reported.

Plant drawings, equipment and structural specifications, including
construction details, were provided by NU.

Employee salary and craft labor rates for site administration, operations,
construction, and maintenance personnel were provided by NU for
positions identified by TLG.

NU provides the electrical power required to decommission the plant.
Energy costs are included in the estimate. '

Material and heavy equipment rental and operating costs were taken from
R.S. Means Building Construction Cost Data (Ref. 9).

Radioactively contaminated piping, components, and structures other
than the reactor vessel and internals are assumed to meet DOT limits for
LSA or Surface Contaminated Object (SCO) material. For transportation
calculations, the trucking distance from the plant site to the Barnwell site
is 886 miles, 1,228 miles to a recycle facility, and 2,378 miles to the
Envirocare burial site in Clive, UT. Rates for shipping radioactive wastes
were provided by Tri-State Motor Transit in published tariffs for this
cargo (Ref. 12).

All non-NSSS and NSSS system piping and components are shipped to a
processor for decontamination, survey and release, or other forms of
volume/weight reduction prior to disposal. Any scrap or recycle value is
reflected in the processing fees. '

The reactor vessel and internals’ disposal costs were based on remote in-
place segmentation, packaging in shielded casks, and shipping by truck to
the burial ground. A maximum normal road weight limit of 80,000
pounds is assumed for all truck shipments, with the exception of several
overweight cask shipments. Cask shipments may exceed 95,000 pounds,
including vessel segment(s), supplementary shielding, cask tie-downs and
tractor trailer. The maximum curies per shipment assunied permissible is
based upon the license limits of available shielded shipping casks. The
number and curie content of vessel segments were selected to meet these
limits. The number of cask shipments out of the Reactor Building is
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10.

11.

12.

13.

expected to average three cask shipments per week. Decommissioning
operations will not be 1mpacted by the availability of the number or type of
casks required.

All radioactive material is transported and disposed of in accordance with
NRC and the U.S. Department of Transportation regulations. Any fuel
cladding failure that has occurred during the lifetime of the plant is
assumed:

e to have released fission products at sufficiently low levels that the
buildup of quantities of long-lived isotopes (e.g., cesium-137,
strontium-90, or transuranics) has been prevented from reaching
levels exceeding those which permit the major primary coolant
system components to be shipped as LSA or SCO waste and to be
buried within the requirements of 10 CFR 61 or the reglonal burial
ground; or

¢ to have necessitated systematic decontamination during the operat-
ing life of the plant; therefore, the radionuclide levels will be
acceptable for transport as LSA or SCO waste and burial within the
requirements of 10 CFR 61.

The estimated curie content of the vessel and internals at final shutdown
was derived from those listed in NUREG/CR-3474 (Ref. 13). Actual
estimates will be derived from the Ci/gram values in NUREG/CR-3474
and adjusted for the different mass of components and projected operating
life, as well as for different periods of decay. Additional short-lived
isotopes relevant to BWR’s were derived from NUREG/CR-0130 (Ref. 14)
and NUREG/CR-0672 (Ref. 15), and benchmarked to the long-lived values

from NUREG/CR-3474. '

This study estimates that some waste, resulting from disposal of the

highly-activated sections of the reactor vessel internals will exceed 10 CFR

61 Class C quantities (GTCC). This low-level waste will most likely be

disposed of in the DOE's deep geological repository unless an alternative

solution is approved by the NRC. The cost of transportation and disposal,

unlike that for the spent fuel, is not addressed by the DOE's 1 milVkWhr
surcharge, and has been estimated from equivalent disposal costs for
spent nuclear fuel.

The control blades will be segmented and dlsposed of with the non-fuel
bearing spent fuel pool inventory.

GTCC waste generated through segmentation of the reactor vessel
internals will be transferred to an on-site storage facility. If the DOE
were to default on its obligations to accept spent fuel and GTCC material,
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14.

15.

decommissioning costs would almost certainly increase. Currently there
are no licensed disposal sites for GTCC wastes. This fact necessitates the
storage of this waste material on-site until a disposal method can be
identified. The DOE has acknowledged that it may have the obligation to
take possession of GTCC material. However, the DOE has not proposed a
plan or a time frame for its acceptance and disposal of this material.

This study does not address the cost for the transportation of spent fuel
from the site, or its subsequent disposal, which are the responsibility of
the DOE. If the DOE delayed acceptance of spent fuel from Millstone
beyond 2010, then decommissioning costs would increase.

Scrap generated during decommissioning is generally not included as a
salvage credit line item in decommissioning studies. It is difficult to
estimate the potential salvage value of a decommissioned nuclear power
plant for the following reasons:

« The acceptability of nuclear plant equipment to potential salvage
equipment buyers is highly speculative, regardless of the ability to
free release this material.

¢  Much of the equipment at a nuclear plant, especially from older
units, is too spec1ﬁc to that plant to be of use to potentlal salvage
buyers.

¢ The cost for removal of equipment to a configuration that is
attractive to a salvage dealer is variable. Dismantling techniques
assumed for equipment by TLG for this estimate are not consistent
with removal techniques required for salvage (resale) of equipment.
Yankee Rowe experience indicated that some buyers wanted
equipment stripped down to very specific requirements before they
would consider purchase. This required expensive rework after the
equipment had been removed from its installation location.

For these reasons, it has generally been considered that the salvage value
inherent in free-releasable nuclear plant equipment is sufficient to pay for
the cost of removal of this equipment from the site, (i.e., clean equipment
that has been removed from its installation location and placed in a
laydown area is considered to be removed from the site at no additional
charge by salvage dealers). This assumption is an implicit recognition of
scrap value in the disposal of clean metallic waste at no cost to the project.

The following is an estimate of the potential credit to the project from the
cost of recovery of selling the “clean” scrap metal taken from clean areas of
Unit 1 and the estimated value of the free-released metal produced by the
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off-site processor. Prices paid by scrap dealers fluctuate substantially and
may vary significantly by locality, time of year, and “spot” demand.

Clean “Scrap Metal”
Estimated Recovery Value

Cost
Type of Quantity! Scrap Price? Recovery
Material (tons) ($/ton) ($'s)
Carbon Steel 5,488 2 10,976
Stainless Steel 280 384 107,520
Copper 555 719 399,045

Total 517,641

Note 1: Quantity of material released directly from “clean” areas of
Unit 1.

Note 2: Scrap prices determined from “Iron Age Scrap Price Bulletin”,
New Steel, June 1999 (adjusted for transportation and
handling costs and dealers profit).
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16.

17.

18.

Off-Site Processor “Free-Released Metal”
Estimated Recovery Value

Type of Quantity! Scrap Price? ReS:\?:rys
" Material (tons) ($/ton) ($'s)
Carbon Steel 8,757 9 78,813
Stainless Steel 34 369 12,546
Copper ' 555 719 399,045
Titanium 154 8,000 1,232,000

Total 1,722,404

Note 1: Quantity of Unit 1 scrap metal released from the off-site
processor

Note 2: Scrap prices determined from “Iron Age Scrap Price Bulletin”,
New Steel, June 1999 (adjusted for transportation and
handling costs and dealers profit).

Note 3: Off-site processing costs reflect all credits for scrap recovery
value.

The NU staffing requirements during decommissioning vary with the level
of effort associated with the various phases of the project. Once the
decommissioning program commences, only those staff positions necessary
to support the decommissioning program are included. There are no costs
included in this study for staff transition from plant operations to
decommissioning.

This study assumes that NU will hire a DOC for the decommissioning
project. This DOC staff will provide for the preparatory demolition
planning and scheduling, and will manage the decontamination, removal,
survey and demolition efforts. Site security, radiological control oversight,
quality assurance, and overall project oversight will be provided by NU
during decommissioning. '

Engineering services for such items as writing activity specifications,
detailed procedures, detailed activation analyses, and - structural
modifications, etc. are assumed to be provided by outside contractors.
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19.
20.

21.

22

23.

24,

25.

26.

27.

NU will remove items of personal property owned by NU that can be
removed without the use of special equipment.

NU (or the DOC) is assumed to purchase or rent 100% of the scaﬁ'oldmg
required to support the decommissioning project.

The decommissioning activities will be performed in accordance with
current regulations, which are assumed to still be in place at the time of
decommissioning. Changes in current regulations may have a cost impact
on decommissioning.

‘This study follows the principles of ALARA through the use of work

duration adjustment factors which incorporate such items as radiological
protection instruction, mock-up training, the use of respiratory protection,
and personnel protective clothing. These items lengthen a task's duration,
which increases the costs and lengthens the schedule. ALARA planning is
considered in the costs for engineering and planning, and in the
development of activity specifications and detailed procedures. Changes to
§20 worker exposure limits may impact the decommissioning cost and
project schedule.

This study was performed in accordance with the published study from the
Guidelines document. The contents of the Guidelines were prepared
under the review of a task force consisting of representatives from
utilities, state regulatory commissions, architect/engineering firms, the
Federal Energy Regulatory Commission, the NRC, and the National
Association of Regulatory Utility Commissioners.

Nuclear liability insurance provides coverage for damage or injuries due to
radiation exposure from equipment, material, etc. used during decom-
missioning.  Nuclear liability insurance is phased out upon final
decontamination of the site. NU provided current nuclear liability and
property insurance premiums which were factored to reflect lower
coverage limits and return of premiums during decommissioning
activities.

Nuclear property insurance currently carried by NU for the site will

continue throughout the decommissioning period at a rate discounted from
that in effect during operations.

Only existing site structures that are not currently leased will be
considered in the decommissioning cost.

The perimeter fence and in-plant security barriers will be moved as
appropriate to conform with the Site Security Plan in force at the various
stages in the project.
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28. The existing electrical switchyard will remain after decommissioning in
support of the utility’s electrical transmission and distribution system.

29. Underground metal and concrete piping will either be surveyed in place
and released, or excavated and removed for survey. Any piping that
exceeds the site release criteria will be removed. '

30. Shallow portions of the concrete circulating water closed-loop piping will
be exposed and the roof of the piping will be collapsed in place, while deep
portions of the piping will be capped and abandoned in place.

31. Water drain holes are drilled in the bottom of all subgrade structures to be
abandoned.

32. Road and parking areas with asphalt or concrete surfacing are broken up
and the rubble used for backfill on site if needed.

33. Structures and site improvements will be removed to a depth of three feet
below local grade wherever possible and backfilled to the local grade level.
At-grade foundation slabs greater than three feet thick will be abandoned
in place and covered over with a three-foot thick layer of backfill.

34. Property tax schedules for the decommissioning project were supplied by
NU.

35. Significant plant equipment removal activities are scheduled to take place
during Period 1 and Period 4 of the decommissioning project. The
following equipment is scheduled to be removed during Period 1 of the
project. All remaining equipment will be removed during Period 4.

. Reactor Vessel Internals

e  Control Rod Drives and Nuclear Instrumentation

e  Turbine/Generator

e  Condenser/Waterbox

e  Large components in the Condenser and Heater bays
¢  Main Transformer ‘

e Miscellaneous materials and equipment from the spent fuel pool, and
refuel floor areas ' : _

The equipment that is scheduled to be removed during Period 1 was
selected based on the current availability of the Barnwell disposal facility
(for highly activated components, such as portions of the reactor vessel
internals and equipment stored in the spent fuel pool),. and the
availability of recycle facilities for the larger components, including the
turbine/generator, condenser/waterbox, and the moisture separator and

TLG Services, Inc.



Millstone-Nuclear Power Station, Unit 1 Document No. N03-1325-003, Rev. 0
Decommissioning Cost Study Section 3, Page 18 of 20

feedwater heaters. @ The actual modified SAFSTOR schedule of
decommissioning activities may vary from those presented in this study.

3.6 COST ESTIMATE SUMMARY

Summaries of the decommissioning and dismantling costs and annual
expenditures are provided in Table 3.1. The costs were extracted from the
detailed cost tables in Appendix C. The following should be considered when
reviewing these tables:

e  “Other” includes different types of costs which are not easily categorized.
In most of the engineering preparatory activities the “Other” cost is
strictly engineering labor; however, “Other” also includes taxes, insurance,
plant energy budgets, and regulatory fees.

¢  The burial column does not include GTCC disposal, which is located under

the “Other” column, because it is not assumed to be disposed of with the
other low-level waste, but as a service provided by the DOE.
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TABLE 3.1
SUMMARY OF
DECOMMISSIONING COSTS!
(1999 DOLLARS)
Equipment &

Year Labor Materials Energy Burlal/Processor Other Yearly Totals
1898 300,000 300,000
1899 7,500,000 : ' 7,500,000
2000 47,726,091 - 13,065,052 2,313,501 20,458,765 2,670,518 86,223,828
2001 43,819,502 12,882,197 2,313,501 20,458,765 2,319,985 81,793,850
2002 8,639,131 4,184,843 542,991 537,045 1,675,118 16,578,128
2003 6,918,770 4465622 495451 2,124 1,663,987 13,545,854
2004 8,376,111 17,074,417 496,808 2,130 1,668,546 27,618,013
2005 8,361,882 17,073,210 485,451 2,124 1,663,987 * 27,596,654
2006 5,916,187 8,067,142 280,181 2124 1,717,500 15,983,114
2007 3,722,407 342,518 67,180 2,124 1,770,439 5,904,668
2008 3,732,805 343,457 67,364 2,130 1,775,289 5,920,846
2009 ' 3,722,407 342,518 67,180 2,124 1,770,439 5,004,668 °
2010 3,722,407 342,518 67,180 2,124 1,770,439 5,904,668
2011 3,722,407 342,519 67,180 2,124 1,770,439 5,904,668
2012 3,732,605 - 343457 67,364 2,130 1,775,289 5,920,846
2013 3,722,407 342,519 €7,180 : 2,124 1,770,439 5,904,668
2014 3,722,407 342,519 67,180 2,124 1,770,439 5,804,668
2015 3,722,407 342,519 67,180 2124 1,770,439 5,904,668
2016 13,642,696 - 1,354,898 732,978 159,017 1,820,533 17,710,121
2017 39,857,479 3,940,614 2,435,034 §60,231 1,903,854 48,797,213
2018 41,322,489 14,195,005 1,806,973 23,994,895 1,689,572 83,108,034
2019 . 41,178,997 17,085,971 ' 1,758,099 30,601,704 1,627,097 92,251,868
2020 25,512,868 9,595,992 1,014,689 16,851,897 1,316,273 54,291,720
2021 16,946,789 3,051,972 120,896 1,145,381 21,265,038
2022 16,223,659 4,296,290 136,560 1,199,377 21,855,887
2023 8,471,775 4,550,794 136,560 977,582 14,136,712
2024 4,000,682 2,075,590 70,712 806,354 9,894,887 16,848,224

379,337,164 ' 140,034,154 15,855,352 114,456,309 50,897,847 700,580,827

Note 1: All costs are reported with contingency values included

TLG Services, Inc.



Millstone Nuclear Power Station, Unit 1 Document N03-1325-003, Rev. 0
Decommissioning Cost Study Section 4, Page 10of 7

4. SCHEDULE ESTIMATE

The schedule for the decommissioning scenario considered in this study follows the
sequence presented in the AIF/NESP-036 study, with minor changes to reflect recent
experience and site-specific constraints. The scheduling has also been revised to
reflect the spent fuel management plan outlined for Unit 1.

Figure 4.1 presents a schedule for the Modified SAFSTOR decommissioning
alternative. The assumptions supporting the schedule ‘are listed herein. The key
activities listed do not reflect a one-to-one correspondence with those activities in the
Appendix C cost table, but reflect dividing some activities for clarity and combining
- others for convenience. The schedule was prepared using the "Microsoft Project for
Windows" computer software (Ref. 16).

41 SCHEDULE ESTIMATE ASSUMPTIONS

The schedule estimate reflects the results of a precedence network developed
for the site decommissioning activities, i.e., 8 PERT (Program Evaluation and
Review Technique) Software Package. The durations used in the precedence
network reflect the actual man-hour estimates from the cost tables in Appendix
C. The following assumptions were made in the development of the
deconimissioning schedule.

. All work (except vessel and internals removal activities) is. performed
during an 8-hour workday, 5 days per week, with no overtlme There
are 11 paid holidays per year.

) Reactor vessel and internals removal activities are performed by using
separate crews for different activities working on different shifts, with a
corresponding backshift charge for the second shift.

e Multiple crews work parallel activities to the maximum extent possible,
consistent with: optimum efficiency; adequate access for cutting,
removal and laydown space; and the stringent safety measures
necessary during demolition of heavy components and structures.

o The watertight integrity of the reactor vessel cannot be compromised
with spent fuel in the Reactor Building fuel storage facilities.
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PROJECT SCHEDULE

The period-dependent costs presented in Appendix C are based upon the
durations developed in the schedule. Durations are established between
several milestones in each project period; these durations are used to establish
a critical path for the entire project. In turn, the critical path duration for each
period is used as the basis for determining the total costs for these period-
dependent items. Refer to Appendix D of this report for Area designators.

A project timeline for the Modified SAFSTOR alternative is included as Figure
4.2. Milestone dates are based on a final plant shutdown date of November 4,
1995, and a start date of January 1, 2000 for Period 1 of the decommissioning

project.

TLG Services, Inc.



Millstone Nuclear Power Station; Unit I Document N03-1325-003, Rev. 0
Decommissioning Cost Study Section 4, Page 3of 7

FIGURE 4.1
Decommissioning Activity Schedule

WBS Task Name

1 Millstone Unit 1 Decommissioning (1) e — e

11 Wat Fuel Storage _“q | | i i t i 3 - |

12 Move Fuel from Wet to Dry l l ﬁ s P ! ‘ I ;

1.3 Dry Fuel Storage ! ' ‘ : l " - ‘ : ! ’ : .

14 Period 1 Mothball Operations 2 : '

141 Preparation | P | . '

| o wo b

143 Period 1a - RPV Internals w Lo | i P

144 Period 1b - Removal of Major Equipment oy A I R

1441 Rev Turbine - Generator ,W z ; P ;

1.442 Remove Condenser Unit 1 w‘ i : ; \

145 Period 1¢ - Disposal of Plant Systems iw ! Cod : ; :

1451 RBI0SA % | ! ; ; P

1452 TBI4I : ! IR ; oo oo b b P
i ! : : : : :

1.45.4" - SY14A v ; : ! ! : * ; { i ; :

5 Period 2 Dormancy | g ————————— .

16 Period 8 Preparations f |

1.1 Period 3 Operations 5 o

1.8 Period 4 D&D Operations

1.8.1 Reactor Building :

1811 Resctor Presaure Vessel '

1812 RBIA

1813 RB14D

Le14 RB14B t

1815 RB-26D

1616 RB-26E {

L8.17 RB14C ! v

1818 RBIE P i f ; :

1819 RBG5A ! | § t ! : : v{

18.1.10 RBG5C ; i ! : ’ P ' :

= i el

Note 1: See Appendix‘D for Area Descriptors
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[ wBS_ [Task Name TooJo1 Fozfoafosfosfoclorfoslosf0l 11 Fagkasl4fasf a6 17} 18k a9)20 23
18112 RB65D ] B T T B P ' |
1811 RBS2B R ! ! | ?! ’-
o o ] SN JR RN
H i} z H P
18.1.14 RBS2A ; ! ? 5 } w i - I
18115 DW-8 o | v b w |
H . N N i : N ir N ‘
18116 DW-8 Recirc. i ] i : | D vl i ‘
‘ i i : ¢ i | :
1.81.17 RB-26A i i ! : ! i P
18118 RBS52A : ! : 3 i : w
B . i : : i : i . r
1.8.1.19 Reactor Building Decon z ’ ' i w I ;
1.8.1.20 RB-26C . i a g ;
- B . 1 . .
18121 RB-26B . ( i @ L
18122 RB42A : : . P :
. : i i s 1
1.8.1.23 RB42E | i i @i
18124 RB42B o ‘ S
: ; P i ;
18125 RB42C S R | W
1.8.1.26 RB42D : : ; : -
182 Turbine Building P i P w ;
1821 MBL4A i P SR
1822 TBIM S Pl : i ]
1823 TBI4B S - v
1824 TBU4F g
1825 TBUE ! C
1826 TBIA . : _ v
H [ . : P :
1827 TB14D bt ! | o i
1628 TBIL EEER : ' %
8. A o . 4
1829 TBI4K i ‘ ‘ i | l
! t HE . ;
1.8210 TB25A : - it i
Pl ‘ N v
18211 TB3GA | -
i iy
18212 TBSA P | L@
18213 TB54B P ! i ’ !
TBS4C ? | ! 'I
18214 54 ; ; b
1.8.2.15 TBMA S | oy i
SRR : : SR I
18216 TBAB L ! | 1 |

Note 1: See Appendix D for Area Descriptors
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WBS ___{Task Name 00 gul-oe]m vs!nshohxI-uh3l~uh.ﬂ-ml'|1rxa!'19|-zo|-zx|~zz
18217 TB14C A SRR ] i
[ : : i HE o ¢
1.82.18 TBI4G bty St b ; g
cob : Lo - . NN R
1.82.19 TB14) . i i ! 1 i : ! . | P ;
S ] : ; !
1.6.220 Turbine Building Decon Pl oo b : o !
T : ;i 1 : i H
1.8221 HRI12A N i b . ! i |
SRR R R E R
1.82.22 TBROOF-C . i it P : v |
8223 TBROOF ol SR ° |
182 Yoo i : v
1.83 Outside Structu L b ; v‘ I ’
- ide res ! 1 i i - o I ;
. : s \aaERN
1831 CDI4A i . i N W i i
1.83.2 YDI4A-C * ; , i v 3 ; 1
1.833 XK20A : : : v @
R . ; A o
1.8.34 YD14A I Pl : - @i il
: Co : . : B B Do
1835 DSHA L v P
- P CoL . S I B
1.83.7 GTROOF L ’ ‘ v
1838 cwiA I SN - SRR
H t . N - . M i
1839 CWIB R Co ; N C oy
R i - I O .
— o R R B AEEE
1.83.11 Outside Structures Decon : . . w o '
1.8.4 Radwaste Building m’ ey
i i N . , s
1.84.1 WS14B 5 v ;
1.84.2 WSI4A : o v ;
1843 WDROOF ! i P -
‘ P i l : oot !'g
1844 WS38A ¢ A N A
§ i i PP f'!
1845 WD14A o |
| | NERERERA /
1846 WD-1A | ; S vl
1847 WD-1C i I Pl
H : . . i f
[ i
1848 WD-1E i i ' l
| ‘ e
1849 WD-1D P Do B
P oy HIN
8.4 WD- i N :
18410 1B P P v
18411 WD.20B SRR N @
18412 WD-20E | Pl P S ;
; : i i . 4 i i

Note 1: See Appendix D for Area Descriptors
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Decommissioning Activity Schedule

(continued)
WBS  [Task Name Foofo1fo2fesfofosfoctorfostosfofurfazfisfsafrsfaefisfrafasfzofaifzel23fq
1.8.4.13 WD-20F : | | A ! i ‘ £ Y
i ! :
18414 WD-20G i ' i i : ? i
I i i i H
H H i i : N
18415 WD-201 | ! B i ; L ? !
18416 WD-20D Pl | P f v
18417 WD-20C ; l : i i o v
18018 WD-20A ; : ! b l :
] i P B
! W : i : ! :
1.8.419 D5A : ! : i ! l'i
. : M ' i
1.8.420 Radwaste Building Decon 1 ] g f }W
185 Control Building A ! PP
186 Final S . ; P i :
. inal Survey ! [ . : H
P! i i : t ] v! ]
187 NRC Review P . Do . : [ ;-] “{
—— : o C P
19 Period 5 Site Restoration c 3 % P || p—
‘1181 Intake Structure o - i ' v :
182 Discharge Stuctures } { [ A : ! § ' ]
o I ! Pl
193 Emergency Gas Turbine Generator AR N : o
S ; P . ; i ; '
HE H H i H : : i
X iacelisoeous S bR ] e
195 Xenon Krypton Building cb R B ; v' o
" . i 1 i i i .
. a [} FE] ' H ; H i)
9. : | i ,
196 Recombiner Building ! ' ! i g i ; g g i ! ’vl ; ;
197 Maintenance Shop : ; : : w !
198 Turbine Building ; i : }W P
159 Turbine Pedestal : 5 ! Pl
1.9.10 Radwaste Shipment Building ) ; v! )
1911 Radwaste Storsge Building ! ‘ * g
1912 Liquid Radwaste Building E ! 'l
19.13 Control Building ; '!
! {
19.14 Office Building i - .
1.9.15 Reactor Building ! v
5 , | w
1.10 Dry Fuel Storage ’ "
L1 ISFSI D&D i ‘ W
|
[ i -

Note 1: See Appendix D for Area Descriptors
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Decommissioning Timeline
(Not To Scale)
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F—m Fuel Storage ~—————————P] .
ISFS!
DESIGN &
CONSTRUCTION
,4—?]4—— Dry Fuet Storage >}
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¢ ! & NRC Review
[] [}
‘ i
. Selected  Dormancy . Complete Site ISFSI
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TLG Services, Inc.



Millstone Nuclear Power Station, Unit 1 Document N03-1325-003, Rev. 0
Decommissioning Cost Study ~ Section §, Page 1of 3

5. RADIOACTIVE WASTES

The goal of any decommissioning program is the removal of all radioactive material
from the site which would restrict termination of the NRC License for the site. This
currently requires the remediation of all radioactive material at the site in excess of
applicable legal limits. Under the Atomic Energy Act (Ref. 17), the NRC is responsi-
ble for protecting the public from sources of ionizing radiation. Title 10 of the Code of
Federal Regulations delineates the production, utilization, and disposal of radioactive
materials and processes. In particular, §61 controls the burial of low-level radioactive
material and §71 defines transportation categories of radioactive material.

The resultant radioactive waste volumes are shown by line activity in the cost tables
in Appendix C. Waste volume summaries, shown in Table 5.1, are quantified
consistent with §61 classifications. Barnwell volumes are calculated based on the
gross container dimensions or, for components serving as their own waste container,
the volume is calculated based on the displaced volume of the component. Envirocare
volumes are calculated based on the interior volume of shipping containers. Con-
taminated material sent to Envirocare is disposed without the shipping container.

Most of the materials being transported for off-site processing and controlled burial
are categorized as LSA or SCO material containing Type A quantities, as defined in
49 CFR §173-178 (Ref. 18). Shipping containers are required to be Industrial
Packages (IP-1 or IP-2). For this study, commercially-available steel containers are
presumed to be used for the disposal of piping, small components, concrete, DAW,
soil, and asbestos. Spent resins and filters are considered to be packaged in high-
integrity containers which are cask shipped to a disposal site.

The reactor vessel and internals are categorized as large quantity shipments and,
accordingly, will be shipped in reusable shielded truck casks with disposable liners.
In calculating disposal costs, the burial fees are applied against the loaded liner
weight, as well as the special handling requirements of the payload. Packaging
efficiencies may be lower for the highly-activated materials (greater than Type A
quantity waste) where high concentrations of gamma-emitting radionuclides limit the
capacity of the shipping canisters.

No process system that contains/handles radioactive substances at shut down is
presumed to meet material release criteria by decay alone, i.e., systems radioactive at
shut down will still be radioactive in a deferred decommissioning alternative due to
the presence of long-lived radionuclides. While the dose rates decrease with time,
radionuclides such as 137Cs will still control the disposition requirements. -
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The waste volume generated in the decontamination and dismantling of any nuclear
unit is primarily generated during Period 1 and Period 4 of the modified SAFSTOR
alternative. Contaminated and activated material will be characterized on site, with
a significant volume routed for off-site processing. Components with low levels of
internal contamination will be shipped to a waste recycling center for disassembly,
decontamination, volume reduction, and/or repackaging. Highly contaminated
components and activated materials are routed for controlled disposal. The weighted
average burial cost per cubic foot, not including GTCC waste or contingency, is
$145/cubic foot.

Due to the lack of progress in siting a regional burial facility within the host state of
Connecticut, all LLRW generated in the decontamination and dismantling of Unit 1
is assumed destined for disposal at either the Barnwell or Envirocare facility either
directly or after processing by an off-site vendor. Much of the radioactive metallic
waste shipped from Unit 1 will eventually be released as clean scrap by a recycling
vendor. : .

Non-compactable (metallic) radioactive waste generated from removal of the plant
equipment is assumed to be sent to an off-site vendor for recycling as a means of
reducing the ultimate disposal volume and cost. Considering normal plant operating
conditions and industry experience, the inventory of contaminated material at Unit 1
was segregated based on the likelihood of volume reduction and decontamination for
radiological free release. The burial volumes reported in Tables 6.1 reflect the use of
an off-site processor. Off-site processing of non-compactable metallic waste appears
as a “waste processor” cost in the detailed decommissioning cost tables in Appendix C.
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TABLE 5.1
RADIOACTIVE
BURIAL/PROCESSOR and GTCC VOLUMES
(Cubic Feet)
Direct Direct Direct
Waste Disposal Disposal Shipment to
Class (1) Barnwell Envirocare Processor (2) GTCC
Modified
SAFSTOR
A 22,975 187,156 476,147
B 6,773
C 861
>C 424
Total 30,609 187,156 476,147 424

Note 1: Waste is classified according to the requirements delineated in Title 10
Code of Federal Regulations, Part 61.56

Note 2: Of these volumes, an estimated 1,022 ft3 of processed waste will be
shipped from the processor to Barnwell, and an estimated 89,838 ft3 of
processed waste will be shipped from the processor to Envirocare.-

.-
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6. RESULTS

The projected cost for the modified SAFSTOR alternative to decommission Unit 1
(including approximately 6.5 years for operation of the fuel storage pool as an interim
wet fuel storage facility) is estimated to be $700.6 million in 1999 dollars: The cost
reflects the site-specific features of Unit 1, the local cost of labor, a schedule for spent
fuel receipt, and current costs for recycling and LLRW disposal at Barnwell and
Envirocare. A summary of the major cost categories contributing to the total cost is
provided in Table 6.1.

Staffing, which includes management, security, technical support, and health physics
combined with Engineering, Planning, and Removal labor represents the largest cost
driver to decommission a nuclear unit. This is a direct result of the labor-intensive
nature of the decommissioning process, as well as the management controls required
to ensure a safe and successful program. Spent fuel and GTCC waste storage
represents another significant cost driver. The costs associated with designing,
licensing, and constructing an ISFSI to store spent fuel and GTCC waste, including
the procurement of fuel assembly storage containers, are directly related to delays
associated with the DOE spent fuel acceptance schedule. Combined, off-site LLRW
processing and/or disposal (burial) represent the next largest cost component
(excluding contingency). The costs in the estimate are indicative of the current
recycling/disposal options, and reflect substantial savings from direct disposal. These
costs are most sensitive to the disposal and waste recycling vendor(s) pricing
structure, the waste volume generated in the decontamination and dismantling
process, the volume reduction achieved, transport regulations for LLRW, and the
final destination (i.e., distance to the disposal site).

Even with a modified SAFSTOR scenario, the construction of barriers, the removal of
the highly-activated reactor vessel internals, removal of large secondary side
components, and the general decontamination of plant areas in preparation for
dormancy does not alleviate the need for continued surveillance. The structural
integrity of facilities must be maintained to support eventual final decontamination
and dismantling activities. Peripheral structures will have to be maintained or
remediated where asbestos and other hazardous or toxic material could enter the
environment through degradation, or weathering, of site structures.

The need to maintain a wet fuel storage support facility until July 2006 (6.5 years) is
influenced by NU's fuel disposal contracts with the DOE, irrespective of the intended
decommissioning plans for the facility. This will require the continued operation of -
several plant systems and a cognizant operations staff. Significant dismantling
activities (systems/components nonessential to spent fuel storage) "have been
scheduled during the initial wet storage period in the modified SAFSTOR alternative.
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The actual modified SAFSTOR schedule of decommissioning activities may vary from
that presented in this study. ‘

Licensees are currently required to complete the decommissioning process
(culminating in the termination of the NRC site licenses) within a period of 60 years.
The modified SAFSTOR alternative schedule completes the decommissioning process
in 24.5 years, well before the 60-year NRC limit.

This study provides an estimate for decommissioning the site under current
requirements, based on present-day costs and available ‘technology. Certain
individual costs associated with decommissioning activities have increased at rates
greater than general inflation. For example, there has been significant volatility in
the issues and policies surrounding waste disposal, i.e., access and cost of LLRW
disposal has been unpredictable and has escalated at rates historically greater than
inflation (over the past ten years). The government’s high-level waste program has
experienced a series of delays which have impeded the prompt decommissioning of
the commercial reactors retired to date. Waste disposal has become the primary
driver in the escalation of decommissioning costs. It is therefore appropriate that this
cost estimate be reviewed periodically.
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TABLE 6.1
Summary of Decommissioning Costs
(thousands of 1999 dollars)
Total Percent of

Work Category Cost Total Costs
Staffing 151,830 21.672
Contingency 104,608 14.832
Spent Fuel & GTCC Storage Costs 77,234 11.024
Administrative & General Costs 71,135 10.154
Waste Processor (note 1) 66,862 8.115
Removal (note 2) 38,459 5.490
Engineering & planning costs 25,732 3.673
LLRW Burial (note 3) 23,212 3.313
Non-Construction M&S 21,427 3.058
Property Taxes 16,205 2.313
Decontamination 14,827 2.116
Insurance 14,800 2113
Plant Energy Budget 13,787 1.968
Soil Remediation 11,059 1.579
Heavy Equipment Rental 8,103 1.157
NRC Fees 7,042 1.005
Packaging (note 4) 6,974 0.995
GTCC disposal 6,269 0.895
License Termination Survey 6,216 0.887
Incentive Program Costs 5,088 0.726
Health Physics Supplies 4,691 0.670
{SFSI License Termination & Demo 4,348 . 0.621
Shipping (note 5) 2,836 0.405
Asbestos abatement 2,642 0.377
Emergency Planning Fees 1,800 0.257
Site Characterization Survey 1,253 0.179
Remaining Costs 2,154 0.307
Total 700,581 100%

Note:

1.  Less costs of asbestos processing. ‘

2.  Less removal costs of asbestos, HP supplies, heavy equipment rental and soil.

3.  Less disposal costs of soil.

4.  Less packaging costs of soil. .

5. Less shipping costs of soil.
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APPENDIX A
UNIT COST FACTOR DEVELOPMENT

Example:  Unit Factor for Removal of Contaminated Heat Exchanger < 3,000 lbs.

1. SCOPE

Heat exchangers weighing < 3,000 lbs. will be removed in one piece using a crane or
small hoist. They will be disconnected from the inlet and outlet piping. The heat
exchanger will be sent to the packing area.

2. CALCULATIONS

Act Activity Activity  Critical
ID Description Duration Duration
a  Remove insulation 60 )
b  Mount pipe cutters 60
¢ Install contamination controls 20 ()
d Disconnect inlet and outlet lines 60 60
e  Cap openings . 20 ()]
f  Rig for removal : 30 30
g  Unbolt from mounts 30 30 .
h  Remove contamination controls 15 15
1 Remove, wrap in plastic, send to packing area ‘ 60 60
Totals (Act1v1ty/Cr1t1cal) 355 255
Duration adjustment(s): .
+ Respiratory protection adjustment (25% of cntlcal duration) : 64
+ Radiation/ALLARA adjustment (10% of critical duration) _ 26
Adjusted work duration 345
+ Protective clothing adjustment (30% of adjusted duration) 104
8~ .
Productive work duration 449
+ Work break adjustment (8.33 % of productive duration) 37
Total work duration min | 486 min

-
*%% Total duration = 8.100 hr *** ‘
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APPENDIX A
(continued)

3. LABOR REQUIRED

Crew . Number Duration  Rate Cost

(hr) ($/hr)
Laborers 3.00 8.100 $27.91 $678.21
Craftsmen 2.00 8.100 "~ $39.53 $640.39
Foreman ‘ : 1.00 8.100 $41.56 $336.64
General Foreman 0.25 8.100 $45.81 $92.77
Fire Watch 0.05 8.100 $27.91 $11.30
Health Physics Technician 1.00 8.100 $30.30 $245.43
Total labor cost , $2,004.74

4. EQUIPMENT & CONSUMABLES COSTS

Equipment Costs none
Consumables/Materials Costs
-Blotting paper-50 @ $0.45sq ft {2} - - $22.50
-Plastic sheets/bags 50 @ $0.10/sq ft {3} $5.00
-Gas torch consumables 1 @ $7.72/hr x 1 hr {1} $7.72
Subtotal cost of equipment and materials ' $35.22
Overhead & profit on equipment and materials @ 16.00% $5.64
Total costs, equipment & material $40.86

TOTAL COST Removal of contaminated heat exchanger <3000 pounds: $2,045.60 —

Total labor cost: $2,004.74
Total equipment/material costs: $40.86
Total adjusted exposure manhours incurred ' 33.379

Total craft labor man-hours required per unit: , 59.130
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APPENDIX A
(continued)

6. NOTES AND REFERENCES

1.

Durations are shown in minutes. The integrated duration accounts for

those activities that can be performed in conjunction with other
activities, indicated by the alpha designator of the concurrent activity.
This results in an overall decrease in the sequenced duration.

Work difficulty factors were developed in conjunction with the AIF
program to standardize decommissioning cost studies and are delineated
in the "Guidelines" study (Ref. 7, Vol. 1, Ch. 5).

Adjusted for regional mateﬁal costs for New London,CT.
References:
1. R.S. Means (1999) Division 016 Section 420-6360 pg 23

2. McMaster-Carr, Ed. 105
3. R.S. Means (1999) Division 015 Section 602-0200 pg 17
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Unit Cost Factor

Appendix B, Page 2 of 8

Cost/Unit($)

Removal of clean instrument and sampling tubing, $/linear foot
Removal of clean pipe 0.25 to 2 inches diameter, $/linear foot
Removal of clean pipe >2 to 4 inches diameter, $/linear foot
Removal of clean pipe >4 to 8 inches diameter, $/linear foot
Removal of clean pipe >8 to 14 inches diameter, $/linear foot

Removal of clean pipe >14 to 20 inches diameter, $/linear foot
Removal of clean pipe >20 to 36 inches diameter, $/linear foot
Removal of clean pipe >36 inches diameter, $/linear foot
Removal of clean valves >2 to 4 inches

Removal of clean valves >4 to 8 inches

Removal of clean valves >8 to 14 inches

Removal of clean valves >14 to 20 inches

Removal of clean valves >20 to 36 inches

Removal of clean valves >36 inches

Removal of clean pipe hangers for small bore piping

Removal of clean pipe hangers for large bore piping
Removal of clean pumps, <300 pound

Removal of clean pumps, 300-1000 pound

Removal of clean pumps, 1000-10,000 pound
Removal of clean pumps, >10,000 pound

Removal of clean pump motors, 300-1000 pound
Removal of clean pump motors, 1000-10,000 pound
Removal of clean pump motors, >10,000 pound

Removal of clean turbine-driven pumps < 10,000 pound
Removal of clean turbine-driven pumps > 10,000 pounds

TLG Services, Inc.

0.73
7.94
9.27
20.02
36.67

47.40
69.85
82.86
94.19
200.21

366.74
-474.05
698.53
828.63
43.61

145.74
345.13
923.40
3,274.48
6,313.08

396.22
1,369.23 -
3,083.07
3,953.83
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APPENDIX B
(continued)
Unit Cost Factor Cost/Unit($)

Removal of clean PWR turbine-generator . | N/A
Removal of clean heat exchanger <3000 pound ) 1,889.96
Removal of clean heat exchanger >3000 pound 4,742.49
Removal of clean feedwater heater/deaerator 12,443.34
Removal of clean moisture separator/reheater - 25,146.70
Removal of clean PWR main condenser N/A
Removal of clean tanks, <300 gallons 439.49°
Removal of clean tanks, 300-3000 gallon 1,349.94
Removal of clean tanks, >3000 gallons, $/square foot surface area 10.90
Removal of clean electrical equipment, <300 pound 192.78
Removal of clean electrical equipment, 300-1000 pound 638.90
Removal of clean electrical equipment, 1000-10,000 pound 1,274.71
Removal of clean-electrical equipment, >10,000 pound 2,854.60
Removal of clean electrical transformers < 30 tons 2,076.54
Removal of clean electrical transformers > 30 tons 5,716.64

" Removal of clean standby diesel-generator, <100 kW 2,029.20
Removal of clean standby diesel-generator, 100 kW to 1 MW 4,523.78
Removal of clean standby diesel-generator, >1 MW 9,367.66
Removal of clean electrical cable tray, $/linear foot 16.94
Removal of clean electrical conduit, $/linear foot 7.24
Removal of clean mechanical equipment, <300 pound 192.78
Removal of clean mechanical equipment, 300-1000 pound 638.90
Removal of clean mechanical equipment, 1000-10,000 pound 1,274.71"
Removal of clean mechanical equipment, >10,000 pound 2,854.60
Removal of clean HVAC equipment, <300 pound 192.78
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APPENDIX B
(continued)
Unit Cost Factor . Cbsthnit(s)

Removal of clean HVAC equipment, 300-1000 pound . 638.90
Removal of clean HVAC equipment, 1000-10,000 pound. * 1,274.71
Removal of clean HVAC equipment, >10,000 pound 2,854.60
Removal of clean HVAC ductwork, $/pound 1.34
Removal of contaminated instrument and sampling tubing, $/linear foot 0.73
Removal of contaminated pipe 0.25 to 2 inches diameter, $/linear foot 18.95
Removal of contaminated pipe >2 to 4 inches diameter, $/linear foot 32.94
Removal of contaminated pipe >4 to 8 inches diameter, $/linear foot 54.27
Removal of contaminated pipe >8 to 14 inches diameter, $/linear foot 106.33
Removal of contaminated pipe >14 to 20 inches diameter, $/linear foot 127.79
Removal of contaminated pipe >20 to 36 inches diameter, $/linear foot: 178.17
Removal of contaminated pipe >36 inches diameter, $/linear foot 212.02
Removal of contaminated valves >2 to 4 inches - . 158.09
Removal of contaminated valves >4 to 8 inches 257.16
Removal of contaminated valves >8 to 14 inches : 531.67
Removal of contaminated valves >14 to 20 inches 672.35
Removal of contaminated valves >20 to 36 inches 890.83
Removal of contaminated valves >36 inches 1,060.12
Removal of contaminated pipe hangers for small bore plpmg 55.52
Removal of contammated pipe hangers for large bore piping 185.08
Removal of contaminated pumps, <300 pound 451.34
Removal of contaminated pumps, 300-1000 pound : 1,045.12
Removal of contaminated pumps, 1000-10,000 pound 3,5610.94-
Removal of contaminated pumps, >10,000 pound 8,614.10

Removal of contaminated pump motors, 300-1000 pound 460.02
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APPENDIX B
(continued)
Unit Cost Factor Cost/Unit($)

Removal of contaminated pump motors, 1000-10,000 poupd- 1,433.03
Removal of contaminated pump motors, >10,000 pound 3,226.62
Removal of contaminated turbine-driven pumps < 10,000 pounds 4,155.61
Removal of contaminated turbine-driven pumps > 10,000 pounds 9,485.94
Removal of contaminated BWR turbine-generator 244,404.02
Removal of contaminated heat exchanger <3000 pound 2,045.60 -
Removal of contaminated heat exchanger >3000 pound 5,928.72
Removal of contaminated feedwater heater/deaerator 15,137.54
Removal of contaminated moisture separator/reheater 33,011.94
Removal of contaminated BWR main condenser 594,707.88
Removal of contaminated tanks, <300 gallons 751.58
Removal of contaminated tanks, >300 gallons, $/square foot 15.19

" Removalof contaminated electrical equipment, <300 pound 342.67
Removal of contaminated electrical equipment, 300-1000 pound 835.85
Removal of contaminated electrical equipment, 1000-10,000 pound 1,601.35
Removal of contaminated electrical equipment, >10,000 pound 3,272.63
Removal of contaminated electrical cable tray, $/linear foot 17.00
Removal of contaminated electrical conduit, $/linear foot 15.07
Removal of contaminated mechanical equipment, <300 pound 393.48
Removal of contaminated mechanical equipment, 300-1000 pound 957.19
Removal of contaminated mechanical equipment, 1000-10,000 pound 1,837.89
Removal of contaminated mechanical equipment, >10,000 pound 3,272.63
Removal of contaminated HVAC equipment, <300 pound 393.48"
Removal of contaminated HVAC equipment, 300-1000 pound 957.19
Removal of contaminated HVAC equipment, 1000-10,000 pound
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APPENDIX B
(continued)
Unit Cost Factor Cost/Unit($)
Removal of contaminated HVAC equipment, >10,000 pound- 3,272.63
Removal of contaminated HVAC ductwork, $/pound 1.66
Removal/plasma arc cut of contaminated thin metal components, $/linear in. 1.91
Additional decontamination of surface by washing, $/square foot 401
Additional decontamination of surfaces by hydrolasing, $/square foot 17.71
Decontamination rig hook-up and flush 3,322.03
Chemical flush of components/systems, $/gallon 9.15
Removal of clean standard reinforced concrete, $/cubic yard 217.13
Removal of grade slab concrete, $/cubic yard 279.09
Removal of clean concrete floors, $/cubic yard 377.03
Removal of sections of clean concrete floors, $/cubic yard 1,225.29
Removal of clean heavily rein concrete w/#9 rebar, $/cubic yard 286.97
Removal of contaminated heavily rein concrete w/#9rebar, $/cubic yard - 1,072.24
Removal of clean heavily rein concrete w/#18 rebar, $/cubic yard 365.25
Removal of contaminated heavily rein concrete w418 rebar, $/cubic yard  1,421.09
Removal heavily rein concrete w/#18 rebar & steel embedments, $/cu yd 539.17
Removal of below-grade suspended floors, $/square foot 377.03
Removal of clean monolithic concrete structures, $/cubic yard 1,071.27
Removal of contaminated monolithic concrete structures, $/cu yd 1,070.37
Removal of clean foundation concrete, $/cubic yard 872.40
Removal of contaminated foundation concrete, $/cubic yard 996.18
Explosive demolition of bulk concrete, $/cubic yard 41.41
Removal of clean hollow masonry block wall, $/cubic yard 140.65
Removal of contaminated hollow masonry block wall, $/cubic yard 140.65
Removal of clean solid masonry block wall, $/cubic ya;:d 140.65
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APPENDIX B
(continued)
Unit Cost Factor Cost/Unit($) -
Removal of contaminated solid masonry block wall, $/cublc yard 140.65
Backfill of below-grade voids, $/cubic yard 14.92
Removal of subterranean tunnels/voids, $/linear foot 207.14
Placement of concrete for below-grade voids, $/cubic yard 98.23
ExCavation of clean material, $/cubic yard 4.78
Excavation of contaminated material, $/cubic yard 21.75
Excavation of submerged concrete rubble, $/cubic yard 17.562
Removal of clean concrete rubble, $/cubic yard 81.48
Removal of contaminated concrete rubble, $/cubic yard - 17.02
Removal of building by volume, $/cubic foot 0.34
Removal of clean building metal siding, $/square foot 2.34
Removal of contaminated building metal siding, $/square foot 2.34
Removal of standard asphalt roofing, $/square foot 3.07
Removal of transite panels, $/square foot 3.24
Scarifying contaminated concrete surfaces (drill & spall) 7.26
Scabbling contaminated concrete floors, $/square foot 4.15
Scabbling contaminated concrete walls, $/square foot 4.72
Scabbling contaminated ceilings, $/square foot 42.47
Scabbling structural steel, $/square foot 3.43
Removal of clean overhead cranes/monorails < 10 ton capacity 895.36
Removal of contaminated overhead cranes/monorails < 10 ton capacity 895.36
Removal of clean overhead cranes/monorails >10-50 ton capacity 2,142.68

Removal of contaminated overhead cranes/monorails >10-50 ton capacity  2,142.68"

Removal of polar cranes > 50 ton capacity, each
Removal of gantry cranes > 50 ton capacity, each

TLG Services, Inc.
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(continued)
Unit Cost Factor CbstIUnit(s) .
Removal of structural steel, $/pound 0.48
Removal of clean steel floor grating, $/square foot 4.96
Removal of contaminated steel floor grating, $/square foot 4.96
Removal of clean free-standing steel liner, $/square foot 16.23
Removal of contaminated free-standing steel liner, $/square foot 17.57
Removal of clean concrete-anchored steel liner, $/square foot 8.18
Removal of contaminated concrete-anchored steel liner, $/square foot 20.44
Placement of scaffolding in clean areas, $/square foot 7.18
Placement of scaffolding in contaminated areas, $/square foot 7.64
Landscaping w/o topsoil, $/acre 2,848.61
Cost of CPC B-88 LSA box & preparation for use 867.27
Cost of CPC B-25 LSA box & preparation for use 924.85
Cost of CPC B-12V 12 gauge L'SA box & preparation foruse - - - 719.29
Cost of CPC B-144 LSA box & preparation for use 3,815.25
Cost of LSA drum & preparation for use 111.41
Cost of cask liner for CNSI 8-120A cask (resins) 6,341.78
Cost of cask liner for CNSI 8-120A cask (filters) 6,341.78
Decontamination of surfaces with vacuuming, $/square foot 0.93

TLG Services, Inc.
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: TABLE C-1 N a
Millstone Unit 1 Nuclear Power Station NU STATION. . Document No. N03-1325-008, Rev, 0

bﬁﬂeaan-ﬂﬁ&O:mﬂn Cost m:ham% MODIFTED SAFSTOR .. DECOMMISSIONING COST ESTIMATE b‘gnmﬁﬂ Q- P age Sa Oﬁ 9
(Thousands of 1999 Dollars)
Burial/Processor Costs NRC Bite
Decon Remove Pack Ship Barnwell _ Enviroears  Waste PTooessor Other  Contingen Total 1ieTerm _ Restore
- 328 . . - . - - 49 375 375 .
28 . 4 2 n
. 294 4“ 338 38
Nots §
£9 9 &7 [ 14
Period 1 Selected Dismentiement :
3.1 CRDMs & Nis Removed 10 89 140 38 485 - . - 214 1,084 1,084 .
92 Reactor Vessel intemals (14 1,483 508 550 4,462 - . . 3,648 10,773 10,773 -
333 Main Turtine/Generstor - 170 - . - . 10,313 . 2,621 13,108 13,105 -
334 Main Condensers . 310 . - - . 2574 . ™ 3,604 3,004 .
ns AB108A - 132 - . . - 188 . ” 97 397 .
338 TB14H . 2,084 - . . . 3819 . 1,478 7.3%0 7.380 .
n7 ™A . 988 . . . - 3582 . 1,137 8,887 s.e87 -
ns SY14A . 82 . . . . . . 12 4 . o
Totat 168 5298 728 584 4,947 . 20,474 . 9,908 42,104 42,009 L1
Period 1 Additions! Costs
u She Charscterization . . - - . - . 164 49 218 23
38 Misc. Waste - - - . . ' - 741 - 188 926 926
38 Wet Spent Fusl Istand - . . 5,930 890 8,820 8,820
37 Asbestos Removal - 1,769 - . . 873 - €80 3,302 3,302
a8 Removal Spent Fuel Poot inventory - - 5,454 988 3,214 n 2,848 13,203 13,203
39 Material In Storage . - . - - . 50 . 13 3 4]
40 Fuel Dry Storage Expenditures . . - . - . - 4,200 630 4,820 4,830 -
41 _Cost Recovery - Saivage - - - . . . (57 (57) . (87}
Subtotal Period 1 Activity Costs 3,604 8,334 6,120 1,870 8,181 . 22200 19,810 17,892 86,488 88,449 14
Period § Undistributed Coste
1 Dacon equipment 05 [ 4] [} €98
2 Decon suppites 1,433 .. . . . . s 1,791 1,791
3 Process lquid waste ] . 21 288 1255 - . - 822 2,508 2,508
4 Insurance . . . . . . . 1200 129 1,419 1419
H Propery taxes . . - . - . . 2472 217 2,390 2,390
8 Mealth physics suppiies . el . . - . 183 94 94
7 Small tool a¥owancs . . [}] - - - - - . 9 70 70
[} Disposel of DAW generated - . - . . - €27 . 157 7% ™
4 Heavy equipment rents! - 549 - . . . - - - 82 1 631
9 Piant energy budget . - . . . 4,078 a1 4087 4,887
10 NAC Fees . . - . . - - #ss [ 841 "
11 Emengency Planing Fees . . - - . . - 182 1% 1 167
12 Non-Construction M3.S . . . - . . . 5323 799 8122 8122
k] Incentive Program . - - . . - - 1,818 n 200 2,091
14 Administrative & Geners) Costs . - . . - - . 11,928 598 12,521 1251
18 Separation Study . - - . - . - Note 4
16 Decommiasioning Plan . . - - . Note 4
17 Burial Access Fees - . . - . 100 18 118 18
18 DOC Staff Relocation 850 128 978 978
Subtotal Undistributed Costs Period 1 231 1,341 124 265 1,258 . 627 29,583 4,250 38,822 39,022
Staff Conts
DOC Staff Cost . N . . - - . 8,467 $70 7437 7437
} Uthity Staff Cost . . - . - . - 2,412 4,882 nam nas
' K
TOTAL COST TO SAFSTOR 5,978 9,694 8,300 1,835 2,417 . 22,838 25,058 29,004 170,019 189,982 F) g

Totat Envirocare site radwaste volums buried

Total 0ot 1o SAFSTOR with 19.72% contingency:  $170,018,658

Total Bamwell site radwasts weight burled © 711,364 pounds
- cubicfeet

Total shipped to processer 9,905,032 pounds

Total craft labor requirements 273,574 person hours

TIG Services, Inc.




Millstone Unit I Nuclear Power Station
Decommissioning Cost Study

TABLEC1

MILLSTONE NUCLFAR POWER STATION . UNIT 1

MODIFIED SAFSTOR .. DECOMMISSIONING COST ESTIMATE

(Thousands of 1999 Dollars)
ID Direct disposal at the Barnwell site Direct to Envircesre _Direct to Wasts Processor, 10 CFR 61 Cralt Labor
_.MBBVQ E&R?d- Description ACF B CF CCF poun euble ft pounds cubie ft pounds GTCC CuFt Hours
28 Prepare support equip for 9 . . . . . . . 3,000
29 instafl containment pressure equal. fines 700
30 Interim survey prior to dommancy -
31 Secure bullding accesses
32 Prepare & submit interim report
Period 1 Selected Dismantioment
331 CRDMs & Nis Removal s . 110,308 5,174
332 Reactor Vessel intsmals ess 1,700 273,810 . . 18
3.3 Maln Turbine/Generstor - . . 58,934 4,128,391 4,708
334 Main Condensers - 22,7192 1,595.42¢ 8,808
338 RB108A - 1317 92,208 3,004
238 TBIH - 27188 1,802,975 81,442
37 TB14 . 24,834 1,728,378 28,120
s SYHA . - . - - 2,420
Tois 4370 1,700 384,118 135,062 9,454,971 128,570
Period 1 Additional Costs
M Shte Characterization - 8,099
s Misc. Waste . .
38 Wet Spent Fusi tstand . . . - .
a7 Asbestos Removal - . . 10,833 219,268 4“1
38 RAemoval Spent Fusl Pool inventory 134 881 41,971 %4 28,2%0 .
39 Matertal in Storage - . . ass 28,048 .
40 Fusl Dry Storage Expenditures . . . .
“ Cont Recovery - Saivage - .
Subtotal Period 1 Activity Costs 4,370 1,834 881 426,087 148,047 9,725,964 mene
Period 1 Undistributed Costs
1 Dacon squipment -
2 Decon supplles - . -
3 Process lquid waste 2283 288277 949
4 Insurance . - .
] Property taxes .
s Hoalth physics supphies .
7 Smalt toot allowance - - -
8 Disposal of DAW genersted 25,581 179,068 708
4 Heavy equipment rental - . .
9 Plant energy budget .
10 NRC Foes
11 Ememency Planing Fees
12 Non-Conatruction M&S
13 Incentive Program
14 Administrative & General Costs
15 Seperation Study
18 Decommissioning Plan
17 Burial Access Fees
18 DOC Staff Relocation
Subtotal Undistributed Costs Perod 1 2,263 285,277 25,591 179,088 1,658
Staff Costs
DOC Staff Cost
y Lty Staff Cost
'
TOTAL COST TO SAFSTOR 4,370 4,097 51 364 172,228 9,908,032 273,574

TLG Services, Inc.,

Document No. N03-1325.003, Rev, 0
Appendix C, Page 3b of 9




Millstone Unit 1 Nuclear Power Station
Decommissioning Cost Study

TABLE C-1

MILLSTONE NUCLEAR POWER STATION . UNIT 1

Document No. N03-1325-003, Rev. 0
Appendix C, Page 4a of 9

MODIFIED SAFSTOR - DECOMMISSIONING COST ESTIMATE
(Thousands of 1999 Dellars)
BunalPr Costs NRC Site
Decon Remove Pack Ship Barnwell Envireears  Waste Processor Other  Conting Total LicTerm _ Restore
Note 1
: Note 1
Note t
- 48 12 6o 0
. 636 . 84 700 700
. 740 74 B4 214
1 - 1 3 3
- F] 4 2 29
103 29 129 129
172 28 1948 198
265 44 292 292
75 L] a3 23
202 44 338 335
<] 3 28 2
1,949 1 24 2,048 2,048
. 1838 a1 1,709 1,769
1” Fuel Dry Storage & GTCC Storage Expenditures 3838 548 4184 4,184
PERIOD 2 ANNUAL MAINTENANCE TOTALS 1 9,808 1,16t 10,688 10,088
Total cost SAFSTOR dormancy with 14.6936 yearsoquals  $156,757,468
Tota! Bamwell site radwaste waight buried = pounds
. Total Envirocars site radwaste volume burled - cublc feet
Total shipped to processer 7,140 pounds
Total craft labor requirements 407 person hours

TLG Services. Inc.




Millstone Unit 1 Nuclear Power Station
Decommissioning Cost Study

TABLE C1
MILLSTONE NUCLEAR POWER STATION « UNIT 1
MODIFIED SAFSTOR - DECOMMISSIONING COST ESTIMATE
(Thousands ef 1999 Dollars)

Direct to Enviroears  Direct to Waste Pr.

eubie ft pounds eubie ft pounds

10CFR61  Craft Labor
GTCC CuFt Hours

PERIOD 2: Safstor Annual Maintenance Cost

1 Quarterty Inspection

2 Semi-annual savironmental survey
3 Prepare reports

4 Health physics suppliss

H insurance

[] Proparty taxes .

7 Disposal of contaminated sofid waste
] BRuminous roof replacement

] Meintenance supplies

10 Plant snergy budget

11 NRC Fees

18 Uttty Staft

17 Fuet Ory Storage & GTCC Storage Expenditures )

PERIOD 2 ANNUAL MAINTENANCE TOTALS

TLG Services, Inc.

Document No. N03-1325.003, Rev, 0

Appendix C, Page 4b of 9




ouy ‘sadrauag H°1J,

06T’ wr'e o'z Sc8 - € PORed SIS0 POINGUISIUN MI0IQNS

we ed szl 058 VORSIONY 8IS DOQ st

) 8 L] o8 $684 85620V RUNg F4}

41X 1% THi'oL ey 059's 8150 [RISUSD T SARRASIWPY I

[t 4} [+ 4} 681 630°b B0 SARUSOU) oL

Ly 1aL'y 29 o'y ST UORONISUOD-UON s

1.4} 1243 [} ({1 3004 Ounung Aoueliswy [}

0 773 ] 989 $00J OUN L

$59's 5 1 uy [71% 108pnq ASseue weid 9

(=73 8L St - . - polniousd My 0 Eeodsia [

189 169 -] . 6rs - feluas wewdinbe Arseyl v

o6 (2 172 . [ - wyldnespiudumed | €

773  77) [73 L - . sexwy Auedasg 2

030'} 050's 6 56 soveInsy '

81500 POINGIISIUN € Pojied

(1% METE LS 699's FTUY ) 61900 AYAROY € Poped BIOKANS
£’ £es's (4 >4} sanupuedx3 sSwaig Ag wnJ 8

6oL 0L i ] UORSZPRORISLD 8IS L

BI90Q [SUORIPPY € POped

058 00T We'T 608 50T N [}
[ €82 rne » [T Supyng so0eey (1]}
1e [ e 4 oz Buipanq sisempey 89l
] ] Sk st 004 9190300 peIOS Lol
. [ 4} (18 o PIONS NSRS 90l
] [ [ 8 oz nossop Auped ol
. Ly Ly 1] o 196804 JOLONOY oL

- €2 (>4 o 002 WeuwuEiuod Areuwnd pacwey col
(113 [ St oz -3 sBuping Buswey zol
” o6y "ws 73 o Sweisks jusig 194
SUNPeAIE WOM Peimied

. § 0N . . SISUBILOS § LIOUEHSSD SN0l st

698 696 -] e 0 /Supooysdiu3 B We/Bubsiy ”"

19 19 12 ork Wejsks dn-ueep Joism UBISE] []3

"'l "' orh $68 s80as 'dwe) ¥ *deud Wuid zh

-7 &z [ orz souenbes Suguswsp sedaig 13

suopisdeld 8§ ¥ Bujuusigd

o5y SR TN ser ®Ze moL 0
4] 1+ Yl - " 08 W0eS0R Sus 9 Auped oLot
. 625 (2] 69 oS wewelsvew sisem 80l
(11} 713 [ i e sSuiping @ sesOnAs Keld 90l
. [ ]} it 7] 09 wondag Lot
. o€z (4 [ ] 00z rss0s0d d 0L
z z (03 [ 098 #10:5U03 PEOIYY §0b
- ] 1] ] ] PIONS PSS ror

. (17 (2] 7] 050 198604 JO}O%IY toL
11 1y (V1] ] ity weishe weid zo
] L ] 113 %L sopupe; Antiodwey ¥ weid $13AROS-0H 1ol
suopedyieds Ayspoy

)} SN ueid UOREUIULG] JO [RACIITE DN SAISY 8

1y (714 19 ol UBld UORBUIULIO L ESUS] JWQNS/MBdalg 9

S8 8 sL 005 Apmg 1500 ARIS-SIG WioPdd L

i5¢ i i ole Y3 pUe L35 Wwoped ]

€99 €98 3 05l S0USNbES WOM JOJEW SUEQ [

§ N Koean onposd-Aq peiswa 14

si sib sl 0oL uopdpdeep Pnpoud pua ]

} SION Asnns pes pajmiep uuoped ]

s 629 & (4 0008 ¢ $5Mp UK MO '

£ Golddd
S0say | W IAT] 0L Guadupuoy SN0 308a301] VieNAL _ SIUSOIAUY __emuieg g sAowey  uoosq 53

*)ig OUN 1600 10883201 J/[SHNE al
(838110 6661 Jo spussnoyl)
6 -&0 ng asp, d .0 &‘E&Q‘ ZLVIWLLSE 1800 DNINOISSININODAG ~ HOLSAVS QALIIAOW HmsE S $80D MﬂmgﬂmwhmEEOOUQ

0 '3y ‘C00-53ET-§0N ON yuaundoq

TLINA * NOLLYLS UEMOd UVATOAN ENOISTIIN

UOHDIG J2010J JVIJINN] T $IU[] FUOISIIIN



‘ouy ‘sa01a498 HIL

9L M 890'6Lt ) 185's2 oo . - . - - € Poyad RE0D pAINGIISIPUN [elolaNg
LopBoeY NS D00

0L . 890'6L 188's2 . . - . - . po1wieuss Mva 10 F90dSIG

131 4 . . . . - . . . . K200 AIJOY € Polied mIiaNS

He'e . . . - . . <. - UOSZURIIRINLD) SIS

€ aoluad

nol EF Qe FoTehR5) -—vg y 2Iqna .‘g yoqno spunod J3 0 vhl.“ﬂ Fiek4 VORALIEI(T BIIY/AIAROY SoquInN
20w ywa) 19 WAD 01 "I006E00A] OHFN 61 13110 SAWICIIAUF 03 309t 318 [JaAwing G339 | TP 39931 a _

——

(M5E[10( §661 Jo spunsaoyl) .
6J0 Qg 380y ‘O x1puaddy ELVILLSAE .—.mns DNINOISSINIODTQ ~ HOLSAVS QALUAON £pnyg 380D Suuosspuauodsq
0 a2y ‘G00-SZET-EON "ON uaundoq O v UOKDIg J010g 40NN T 3jU[) UCISITIY



ouJ 63910438 DTL

rial e

§ 80N WriaL ez

- st s € . » [] origL o'ee

. e ‘e 1 /3 . §se 6¢ ariaL S¥'Ee
$82 $52 is . x4 18 rial "wez

(4 0oy z6 - P14 och arigL ez

e <ol 723 - 14 6L origl eree

0sr'L oer'e 060’ . SOC'Y 89't ariglL (14~

655 659 418 - 16 Lt vriglL orez

§ SION YPIAS e

9 . (1] z - - . (33 vids [y
. 03z ("4 98 42 - - ] aeay L£e2

. (7] 7] [1]3 s . . sz vZea 574

. 162 162 (1] 1143 . - 1] Qseay [ ~4
ok 20t [ or . 2] 05999 yS'ET

82 82t 92 or . [ 8598y 1~

963 [ (713 [ e vssay >4

90¢ 908 19 - 18 ] vzsay  hicez

ere [ oL . " 56 32zved [+ o4

[ ] u . = . 1 azrad [>4~4

718 [1} $¢ - 99 - € ozvey [ 21~

1] [t ol sic . 2L azrey e

0r'e 60r'Z eor o'l . s vred Kee

88 58 00 [ - " arigd STEZ

” ”*t '3 £13 . st arigd ez

58 i (73 63l . i oried >4~

6 [ [ ol . 9 oriey -4>4

195'C 195°C L 1081 we't vrigy 1ze2
§ SN ) . ve0i8Y ®e2

[ 19¢ 173 . e 73 39284 [1% 4

"%e 5L sk . oy 228 qez-ad 1184

"z e oy §0% (] 092-gd 1y 4

e " o7 9y (>4 99284 [18~

- \st'2 1542 oty ' [ v92-8y s1'e
8l . [} z . i yrigo 2%
oy - or 9 - 1 vrien cee
- 99¢ 99e S S8l (1] VEIUH zi'e2

z - H [} - H J00uLD ez
[ - [ 9 . 6¢ vriio o1ee
. 69'l 69d'l e 950't (2] +Ma (1]

z . [ [ . [ vrisg gez
| ] 0 . € im0 L'eT
& . -1} [13 . 90t YriMO [ 2 %4
. v’y o'y (124 0sL "r ¥rao §te
[ - 9% S - e voe80 r'e2
1] - 86 ({3 Co- S8 V5280 . (14
- [} [ 82 2 (] aried TeZ
74 - % € - >4 yrigd [3%4
sweisAg Jueiy jo pesodsiq

§ SION SIISUOPUOD UTY -3

§ 010N JOIRIGUOD/SUIGINL, LB [t

wewdinb3 sofey jo [sAcwsy

(18 osi'e ] z8i'e ] [ SR 190y Wwads srowey [

S0L'68  GOL'SL [ 1Y) . [~ ] €ed's ssr (V74 oro's 262 LT 1

L5895 ' re'e - - [y ] S50 w %6’y 68 9589/ J0pRSH $64

g 8ION SIBWAILE ISSA X80 sl

§ SIoN FeAOWSY SIN ¥ SWOHD S8l

7] L9 i . [ [~ [ $10j00 ¥ Sdng VORENARSY Tel

068 06 [ . sLi oL ;] $ARA ¥ Burdid weishg vopenapey Y18

[eAcwey Weishg Aiddng Weag JestanN

¥ Q0id3d

1% 969'TL 11473 [¥7% 6L0'c9 &9 - - . see 1809 § QOINEd TVI0L

¥80'8Z  ve's2 nL'e AT . 1800 yeis Alan
tr's 'S 0L L'y . B0D §®I§ 000
81500 yug
10383y  WILOT] 9% Zouedupuo) G0 JOSEII0L] OJIBA  MIWIOIIAUY  _ [[PMBIRg dig youg sacwmeyl uodeQq noﬁmto-on BAIY/AIIARSY JequuN
g DUN $1500) 30888301 1/{WHRY al
(sa8710( 6661 Jo spussnoqL)
6 KQ ng adng -0 R.m‘i&‘ FALVIILEE L8500 DNINOISSININOIAA ~ HOLSJI VS QILAGON h‘»—um 50D Mﬂmﬂ&hbmsscoon

T.LINA * NOLLVIS YA Od UVITIOAN ANOLSTIIN

0 'Y ‘§00-93EI-60N "ON $usuinsoq 10 F1aVL UOJDIS 2010 4DIPONN T $11[] dUOISIIIN



. ' Hrial wee
" - e bd . - . - - . _ origL  wrez
7y . . 192'604 195°t . . - - - - : drial ez
[+ 1 . 'S 1773 . - . . - - ansl ”ee
oa's . au'nl s - - . - - - orgL trez
969's . $80's¥2 108'e . - . - - - oneal wee
69'sy . MLezL'L WL - - - . - - T oendl wee
sez's . 959'v54 602’2 . . . - . - vrigl orez

VPIAS 1>
=y . . . . - - - - . : vids (T4
"L - VA% ] 73 . . - - - . B8y wee
69’2 - 060'392 m's . - . . . . veeay (>4
W' . $8L'08 saL - - - - . . aseay seez
"' - 295'54 w2 .- - - - . - o598y ez
025's . 952'02 162 . . - - - - |ssay (234
$69'L . £YZ'S0 x6'T . - - . . - vsosl eeez
Yrz . [--7x 73 620's - - . - . . vZsed, 1T
esL2 - 858'18 i . - . . . . Er it 0ge2
§sTT - SLO'TLE 109's . . . . . - Qye 62ET

" 480'T . $a1'02 (1] . - . . . . ozvey 74>/
%o's . 'Ll $65°t . . . . . . e2rey ez
cL9'9) . 151588 6sE" - . . . . . vereu 24>
[Tk ] . $2L'L9) 986°2 . . . . - . 3rigd T2
6oy - ¥z's ] . - . . . . aried ”7ez
oL - uv'e 1200 . - - . . - oriay [ 4>
15y . ¥848'9 004 - - - . . - ariey wez
T . 202'00L £00'01 . . - . - - vrigy 1ze2
ve0iL8Y 0zez

uo's . £08't8 191'h - . . . . . 3928 (1%~
@&y . 12'081 saL'e - - . . . . arzay 8162
£©z8's . 105'oy %9 . - . . - - 09284 ez
au's . Re'r6L L2 - - . . - - a9y e
esL'Y) - "e'i9 s . - - - - . vezad §1'62
iy . - - . . . . - - ¥ri8O ez
192 . - - - . . - . - rign cLez
T . . ve'le 608's . . - . . . VZIbH 2UET
L] . . - - - - - - . J00HLD wee
iy - - . - - . . . . vrLLo (8~
WLz . oL1'96Y 80 - - - - - . *Ma (1>
] - - - . Co. - . - - N vriso 962
7] - - . - . - . - - M Lez
ozy's . . . . - - - - . WiMD [}~
2rs . 9%51'0L8 8829 . - - . - . vriad §e2
408 . - . - . - . . - V88 yez
"'z - - . . . . - - - vsz8d 14
[T . $068'61 e . . . - . - 6rigd ze2
059 - - - . . . . - - vrigd Ve
swesig weid jo (vsodsig

RISUOPUOD UISH zZ

JIBIMUDUNY U 12

‘Wwewdinb3 sofsi jo reaowey

[ 1) . 92r'ezd e . . - . - . DRV |00y WSS SAOWEH 0z
\or'ee . 06r'zeL 5L - - WL - - o' T 13
=y . - - - - zoL'Lee's - - oro's WSSOA 0w S'6l
- S[BWeIU] PESIA IO el

PAOWRY SIN ¥ SNAUD (Y1

"z . 000'504 005'h . . - - . - $1010 ¢ sduing UORVINUREY T6l
rie's . 0er'se 05T . - - . - - seAmA ¥ Buidid waisls uopenupey 18l
AWl Weishg Alddng a5 JeejanN

¥ Q0Iu3d

Ho'te - 8906l 185's2 . - - . - . 1509 € QO34 TVLO0L

100 yuis Aumn
100 J%ig 004
0800 YNS
_ SMOH %" DJLD __ vpunod yoqne spunod  yoqud _ epunod 400 J04 OV vopdaee( SeaV/AARY JequuN _
Toquyyes 19 HAD 01 I0eessei] SV O I0eAr(l_ SSS0AUT 0) es1d 031 [[IAVI¥Y 94) 39 [#80dSTP 30910 al
(sx857190 6641 30 spuBSUOYL)
6Jo q9 afng ‘9 xjpuaddy FLVILLET 1§00 DNINOISSININODI] =~ HOLSIVE GALUAON £pnyg 380D Supuolssiucoaq

1 . Od YYTTONN EINOCILSTIIN
0 *a3y ‘§00-SZET-EON 'ON uswnaoq e O3 DIG S0 JDIINN] T $1U[) FUOISITIH



*ouJ ‘82330438 DL

o wy 46y &) - - - . . - £2y - UBME 100} RIS

.13} 065’y ooL's €99 . . . . SEY'Y - ses wewdinbe Aawepy M
- LT 80 L : . L. . . 996'Z . sapddng sorshyd isen ]
tor's wr' L ”°Z' . . . . - . . - sexwy Auedaud $
a ari st 0%5's . - ‘ - . . . - OutNsy v
€96 £96'z . 6Z9 . - . "'y rie (] . £6¢ sisum pinby seed01g ¢
009') 003’} - . . . . . or't sayddne uooeg z
569 §69 16 . . - . . - - 509 wewdinbe uooeq }
$180D PHNGIASIDUN ¥ POLOd
T3] 66121  rSR 058z (77 VS [V ] m1'e 699'0b 82 e’ $62'02 €6E'9 1900 KUARSY ¥ poped #I0WNS
129'9 129'9 L] ses 4 . . - . . . ssunupuecdg e0molg Ag wnd o
Lor'sE  1or'sl /] - . sh0's . s68') 5713 () - 105 PORUNAIUOD €
[*74] 6L 24 (718 ] . - - - - - - Asang uogsLauLey esusar] [+
#1500 [sUORIPPY ¥ popied
§ 60N S50} SiBUjuLe) z
0r0't 0v0's . o't . - - . . . - Asains Aojpuuyod 3SIHO 1+
saL'se  saL'se 1529 - "r's z60't 714 > (124 882t ceL's smoL s2
062 062 ] . w© - [] [ . §5b POIBUIWEIO0D - 0B ‘BRIDL RIS [
orL ork o z (13 € 2z 3 123 POBUIWLRILOD - Cuiping LAIdAN] UoueX 8'sz
[18 1 0z 06L oot o 19 7] 6 902't peisuwBII0Y - Supyng suiqint Lse
(7] o (1} b oL z } ] 2 patsuLRIOD - Sulpgng Jeuqwooey 952
L6 6L $€T [ 13 st [ o ] 6 PalBUIWKILCD-0PIg OIS ] WIS NISEMPR 5
(18 8t ] . § ‘ 1 L PalBuWRLOY) - dOuS BIUBUSIIEH se
1904 190 e ] [} 12 0 z [ polRuWEILOY - Buipyng sisempEy pinbn (1]
] ) [~ - 3 . 3 3 . F pejeuwe0D - Suping KUY T6e
S6Y'0C  S6Y'02 L'y TS 60¢ 11714 68 [ [1Z4 0sZ'c paiuIwRILCD-Bupiing Joovey 1374
) s5uipING 8113 JO UOHIVIWNIL0OE]
sTT esee 14 68 [XT4Y
188 S0y  sw'ty (>8] sv'ez 669'11
- 069 069 8l 5] eIz
] . 8 1" . u
. Sr "y 16 L]t wh
00 0oL 02 o ]
] 3 1 ] &
[T s ] L &
18 -1 [ [~] [
(] 6 " 0z s
vy 11} s ] 18
[ sl s ] L
o ork [ -] $9
& 2 $ I3 "
2 [+ $ L 13
85t 85t ® u o
052 052 [ 43 173
(] 6y ] 71t i
089 069 %l €05 1wz
u u st ® ®
o u % ” 8
u u [T 1% ”
681 (13 or =] 7]
0L 0l 12 © (]
18 18 11 18 [
2 - T z . 1)
. 9Lt L't "t L6 iy
. $e9 $80 & 0z i . . . - 882
- "o e 2 \er - . - . (/13
08 (] 9 - - - . - o
. seL'e saL'e 859 963'} . . . - $59
- 850's 850" 802 (2] - - . - uz
43 - z 3 . . . . - 1
. rad's "%o'L &%®e %' - . - . €6l
i "l >3 - 108 . . - - o
[t 19 1 - ” R . . . sz
- 181 143 92 - 08 - - - - 1 -
oy WLeIAFT | WL Aousdupucy A0 . JOSSOGII OISR eaweounaud _ Jemwieg Qg Woud saoway  wooe([
s OUN 350 gé-ﬁ-m
(s38710(] 64T JO spuESNOYL)
Qk@ ﬂh UMU&‘ a'\.v &‘5&&‘ ALVHLLSH LSOO DNINOISSIANODIA ~ HOLSAVS TALIIGQON ﬁ‘Em QQQQ “‘MgﬁmhhmEEOONQ

c.pum.ng.munn.»ez.ezugaooﬂ FLINA"NOLS uw;o»?b N UOKDIS 490 JDIINN T [ UL



ouf ‘83010438 H'1L

- SOUSMOYE |00 JRIUG 8
. 1ues Wewdinbe Ave i
- sepddng soshud ee 9
. sexe) Auedarg ]
° - - SOUSINSY| 12
' $67'208 (V1'% S158M pinbi s80001d £
. . . sapddns uoseg z
- weudinbe ucoeg 1
81800 PINQIASIPUN ¥ POYed
(/- 1§ 773 SSOEYO'YL  ¥20°002 S0T068'9L  EYEL  IBI'AET $09'81 280D AUARIY ¥ PORd BIOIGNS
. . . sanupuedxgy ebwioig Lig eng s
"r's sZo'ITEl ELE'6d) 108 PORUITIUOD 62
ore'erl . . Asaing vogeuuusy ssueon, 82
81609 juopippY'y poped
r"r'iss . 00T al'se 189'969's  66s'SL aLy'ecl's 6566
wr's . . . 1808 sis - .
o . oz 18 175" 9% -
150'08 . 0sr'ie wi 652902 osL'9 .
' . osr L sis'si o .
oiL'e . 000’6 o2 $26'691 029’ .
i1y - . - 604’9 9 -
[y 43 b 090'y ] sZrnil [T .
52} . . . 1660} S04 . -
190's68 . . 9890293 wr'is eeazor 'y SLY'RELS 6566
2L . rSL'sh sz
esL'sed - ceF'Ler'oL  vevers
o' - $09'69L 2T
orZ'y . 85€'66 6ir'L
(1] . 95812 re
698 - 199's4 122
i . 102'68 o8
660's - eo're o6r
z00's . 12208 o
02's . eer'ty €68
802 . 059't ”
> 1 - T T 092
or - ez or
ooy wr'e o
' 1558 155
oTT zuL'09 298
cec'y ori'es 10
[{t ¥ Lo'ors 000'T
"wi 1Se's) -4
%9') e 125
[Ty ®2e 8i
0ed's 1525y o
56t 1280 >
o't rii'vl 02
H . .
$08Z4 szl Loy $20'8
SI8'L 20621 o'l
062 0Rs'0r2 5y'e
%2 . .-
oRL'st 958508 ur'i
$e8'L uroz "
48 - .
uy's $08'6rs yse's
%06 I w0
oL - 688'0L 1
(71 2 : 1822 £e8 : : . - : .
smo | 34 R) DOLD ___spumod yoqne __ epuned  §oH spuned 055 404 AV

640 qz adnd ‘g xpuaddy
0 a3y ‘£00-S3EI-EON "ON yuawndoq

J0qw] ye3) 19 HJD 01 J0as8301d 0194 0F DML SIEI0IIAUT 03 WA

Sy o Ating 043 39 Tssodstp WM

WLVHLLST L80D DNINOISSININODIA ~ HOLSJVE QALIGON

(8351101 66O Jo spuwInoq])

T LINA * NOLLVIS WA Od MVATIONAN SNOLSTIIN

10 T1EVL

£pnyg 180D FupuOISEIUUIOdNT
UOPDIS JINIOJ JDIJONN T J1U[] FUOISIIIIN



ouy ‘sastasag 5L

Sis'LL 860'% 1o'et 195'L S65'PE . . - . . $59'2 S Popeg S1$0D POINQINSIPUY 110G
059's 059's 05} 005°s JeyeL, soumnsy] Ayqen JeepnN 4
. L od $ L #9003 53000V EUNg 1
§55'9 §56°9 0y in's 61500 [RISUPD ¥ PARRASRAWDY oL
-4 2 [ 102 weiBosd sapusoy| 6
24 [+ 082 0664 SYN UORONISUOD-UON 8
- 1~ oz (24 [ 4 $804 Buuusyg Koueliew3 3
088 099 ] 009 8084 DEN [}
sor . sor & ue - 108pnq ASseue wetd S
85 - [T [} - 1] UBMOYE |00] IFWS v
§56'C §568'C §8¢ . 052 BWe) wewdinbe Areer ]
00¢'t 008"t 1113 s . saw Ausdosg z
19 19 (13 o . soumnsy 1
1300 PHNGIASPU .: $ poped
=4 1 608’02 168'eE (114 ] sod'ch 683 (] (1] r6e'2h st 180D AYARDY § POUsd [mIRIaNg
cor's cor's "©i's 63z'e B804S0 DILD SPWIN § IIsSA or
[7-4% . 72 ] s8s . . - - 8L . UORBIOISEY S5 PUE LORKOWN] IS4SI [
. sLe o3L'¢ 68 910's . 668 . [ (1] s2r's [ UOHBUNLLIS] S6UGIN ISIS! ]
(816) . (ms) (818) . - - . - . . Kiesncoen] i deids &
. S08'9 5039 () 16'9 swnypuscg sSwalg Aig eny ot
L L (1] o wnypusixg sSsioig pus JejsuBiL ODLD $¢
$1909 ISUORIPPY § POLd
(71} (71} €2 951 OUN 01 Lodes [Bulg ”"©
904 201 " z8 s 6d826pUS] ¥ SRWID [
55t 55’ €0z 0s€'t qqNH eAowWey z
SORIARIY IN08SOID KIS
$50'01 - $50'04 1143 - - - . . . 7N ] 5oL \e
L . e st - - - . . . 204 Bupung voidAsy vouex [ 131
(1t (1t 18 37 iseped SNy Sl
709'T 092 ore 922 Gupang suKpny, [ 1534
743 713 n [18% Buiping 19UQWORY eI
4 s€ee [ 62 Suiping e0WI0IS aisemMpEY zLie
18 [ z 9 wowdng sisempey e
(>3 £8e (] eee Buipung #oUIO oLie
[V &z ] 92 SHNPAG SNOMRHSIN 81
0ze 0z 1] wr doyS BOUBUBILIEN e
we we ] sz Suipung BsempeY PNdN Lie
005 008 s9 r anpnag eewy ie
e 1t L3 1] 1018s0ueD) eun 839 Aousliswy g'ic
x4 - 092 ”© - . - . - . o2z unpris sliepeia | vie
e - (324 z . - - . . - (4% Suiping 1w sie
wL'e . Lt cer . . L - - . 612t Ouppng Joovey zie
08 - . ”? - . . . . . (A1) poIsUWRLOD-SupiNg scioney) Vie
sBujpling &S Bujupewey Jo uopjioweg
$00Iu3d
58 W sume or'or $66'58  BETYE in®1's (X711} 968T LT 200'6Z L' ¥ QOIUad V104
T oer'or  6eror s WT'se 900 yms Aunn
821'¢ 2i'e (11%) §6'L WD §wiS 200
1809 Y05
s osg'sy 92808 "o sz e . yar's e (1]} 29'e 6£Y'Z ¥ Popsg £1500 PRAQASIUN MICANS
1} (713 $2 051 $004 35600V (Wing 6l
6SP'SE  6E'SL on 66L'Z) 1500 (810000 B SARENSIIWRY s
1] o8 349 668 wewdnb3 buiesecid MUTI o
e st s ws's uniBaig eARUedU) 9
1s'e Y07 (] wn's SN UORINASUOD-UON si
1852 152 [~ ¥z 803 By Aoueliews r
- 313 sab' =413 050’4 $903 DUN [
0y st "'y "s oce's 18png Assus weid 2z
. ] "] =113 . (73 vosodsiq wewdinb3 Suuossiwweosg 1
uTe [Tt 1] osEr - [ 77X - peimeust MvQ Jo jesodeia [\]3
- 508 $06 188 - - - - - - 182 wewdinbe Bunir edid []
w3033y WX LAr] 1830 - louadupuey . 40 JORNS00L] #15E,  SIwdOIIARY SAUIS anis 3yoeg sAomesy uode( uopdiaoes(] SeIY/AIANOY JequmN
nig QUN #1900 30889003 /fVLINY ar _
(sasqjo(] 6641 JO spussnoy)
6 &O vg a5v, d qo "-ung&AN< SLVIILSE 1500 ONINOISSININO00EA ~ YOLSIVS QALIIAON hﬂsém 180D Eﬂgah-mEEQUNQ

T.LINN * NOLLVLS HEMOd AVIONN SNOLSTIIN
0 'a3Y ‘C00-STEI-EON ON $uawindoq 10 218Vl

R ) .

UOYDIS L2010 JOIJINN [ J3U[) JUOISIIY



ouf ‘sadjasag H1L

S POYRg KSOD PSINQUISIPUN MIOIANS
Jo581 QOURINELS AULIQUT] JeOPNN z
$904 $3900V PN 1
50D RIGUSD ¥ SATRASIUILPY ot
weibaug eaqueou| 8
SEIN UOSONIISUe-UON ]
8994 Bunumyg Loustiew3 Z
300 OYN ']
108pnq Alieus weid $
SOUBMORE (00} IRWS 2
e wowdinbe Lavey [
soxw Auedaig T
QueINsY| i .
180D v.seazas.. § poped
yeE'99L ey . - rer'cel "'z . . . . 81500 AYAIOV § POUSH [WI0KNS
. 2y - - . . . . . 048I0 DOLD BBWEW)| § |8SSeA oy
990'9 . - . - . - . - UORBIISEL BUS PU UORLOWNQ ISASI o
s'Ll . . - rer'est "'z - - - - UORSUMISL SSUEN 1SS! 8
. - - - - - . . . - Aisacoey wisn dens i€
saunypuadixz ednag Aig jend 9
wnypuedx3 edwiols pue JeSUBIL DOLD s¢
81800 [SUOLIPPY § POPId
. . . . - . - . . - - OuN €} Lodas [Bud 1]
600'1 - . . . - . . . - ol adeospus| 3 PRID £
€29y - - . - - . . - - #qqny MWy e
SHJARIY IN0USOL) IS
990'4C1 . . . . . . - - . LT 1
T . . - . . . . . . Supung uoidAiyt uouex 'ie
uLe - . - . - . . - . MISeped SNy stic
093'0r . - - . - . . . . Bupng suiqiny "wie
T’ . . . . - . . . . Buipgng Jeuquicdey [ 131
wr'y . . . . . . . . . Suippng ebesols sisempey ZLie
ot - . . . LI . . - . wewdig sissnpey (13
098’y . . . - - - . T - Bupung WO 18]
03 . . . . . . - . - SRINUIG IOSUS IS [ Y1
&'y . . . L . . . . . GONG SaUSURIUITN Ve
osr'e . . . . . . . . . Supng eisempuy pNbN L
LY . - . . - - . . . OIS X [ 4%
't . - . . - - - - . 2040008D SUQINL 63D foveBews  §IE
s - - . . . . - . . . aunpng slueyosq. ric
$49'2 - - - . - . . . . Supiing awod (31
eoz'er - . - . - . - . - Suipung sol0eey zi
oy . - - - - - - . . pHBUIWRUOD-Buipyng Jaioeey vie
. : . sbupiing sig Bujurewey Jo vojiiowsg
$ aolu3d
{114 773 - g5yl ST WT0ee'9L S SENLT . §u'T $09'8h ¥ a0iuad TVL0L
woD s Amn
#0098 200
1809 Uns
uve - 2ed'908 $69'9L - . $82'L5C - L0 - ¥ POy K800 PANGIASIPUN IOIGNS
$00] 58000V Rng 61
$IS00) [1I0USD) '} SARRASIILDY [
Wowdnb3 Busseoasd MHTI fas
weiBaig SANUSIU) 19
SN VORONASUOD-UON [
004 Suusid Aoveliew3 (13
8893 OUN 3
. . . wipng ABieus e 148
$oL - 000'00¢ vosodsiQ iuewdnb3 Supiopssiwwodeq 1
(14} . 262'008

SmoH W n) 01D __ spunod
Joqwy e 19 UAD 0T 108889014 $34VM 03 I  saeI0I[AUTH O3 Paxd

(sau(0(] 6661 Jo spussmonL)

ﬁégogggunuugﬁsgz
6Jo 8 250d '3 4P uaddy 1.LINQ * NOLLVAS MEAOJ MVA1ONN INOLSTIUN £pws 3309 Bupuosspunuiodaq
0 a3y h.cc.mﬂnﬂcmg ‘ON $uaundoq 0 TILAVE . UOQV}S Jaa10d JDIPONN T $1u[] dUOISIIIN



Millstone Unit 1 Nuclear Power Station

TABLE C1
NUCLEAR POWER STATION - UNIT 1

Document No. N03-1325.003, Rev. 0

. e MILLETONE
Decomminwmng Cost Study Monm SAFSTOR . DECOMMISSIONING COST ESTIMATE Appendix C, P age % 0f9
‘(Thousands of 1999 Dollsrs)
1D BurlslProcessor Costa NRC “Site
Number Activity/Area Description Decon Remove Pack Ship Barawell  Envirocare aste Other  Contingency Total LicTerm  Restore
Staf? Costs
DOG Staff Cost - - . . - . . 4,003 600 4,804 4,143 480
Uiy Staff Cost . s . . - - - . 11,689 1,750 13418 12,077 1,342
TOTAL PERIOD § 18 16,049 " L) . 899 - 43,932 10,231 69,985 38,227 31,738
TOTAL COST TO DECOMMISSION 14,027 84,528 8429 44N 21,770 9,738 TS 424429 104,808 700,581  €56,433 34,148
( ]
Tetal cost to decommission with 17.55% contingency: $700,580,027
Total NRC Nconse termination cost is 95.13% or $666,433,292
Non-nuciear demotton cost is 4.87% or $34,147,538
Total craft lsbor requirements 1,237,718  person hours
i Perdod 1 Pofiod2 Pededd Perod 4 Perfod § JYotals
Rlcwutl vvlumc burled at Blmudl (cublc hﬂ) 9,328 c . - 21,281 . 30,609
RAadwaste weight buried at Bamwel {pounds) 711,364 . . 2,713,488 . 342480
Radwaste volume buried at Envirocare (cuble fest) . . . 184,972 2,184 187,158
Radwasts weight buried at Envirocars {pounds) . . - 16,880,208 193,494 17,073,700
Volume sent 1o procassar (cublc feet) 172,228 1,020 28,581 2na18 - 476,147
Waeight sent to processor (pounds) 9,905,032 7,140 179,088 14,850,817 - 24,941,758
10CFRE1 GTCC waste buried (cublc feef) - - . - 424 424
! Badod1 Period2 Period3 Perod 4 Bedod & Totalg
mmm vohmo bum [ lmmn (cudic fee) 26 998 1,022
Radwaste weight burled at Bamwell (pounds) 1,680 . - 84,487 - . 88,127
Radwsste volume buried at Envirocare (cubic feef) 35,6876 102 2,858 81,302 . 29,838
Radwaste weight buried at Envirocare (pounds) 2,321,008 7,340 179,088 3318028 - 8,826,142
Totsl Bamwel site radwasts votume burled 31,631 cublefest
Total Bamwell she radwaste weight burled 3,490,057 pounds
Total Envirocars site redwaste volume burled 276,994  cubio feet
Total Envirocare she radwaste weight buried 22,899,842 pounds
Total 10CFRA1 grester than class C waste buried 424 cubio feet
Total sorap metal released from Mitistone Unit 1 she: 6,326 tons
Total sorsp metal released from processor: 9,528 tons
N
NOTES:
1) This activity Is performed by the decommissioning stafl following plant shutdown; the costs for this are included in this perfod's staff cost.
2) This activity, mopeﬂomodlﬂorﬁndplmmumlsmdtndpmdoptnmmdmmmmmmmmmmmm
3) Table entries shown as *-* are zero in value; entries show as 0 are actually in the range of 0.001 to 0.5, but rounded down to 2er0.
4) This activity Is performed by the decommissioning staft folowing plant shutdown; the costs for this are included in the 1998 end 1999 Pre-Decommissioning Costs.
3] This activity Is performed during Period 1; the costs are included In Perlod 1 costs.

t

TLG Services, Inc.
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TABLE C1 Document No. N03-1325.003, Rev. 0

Millstone Unit 1 Nuclear Poter Station NE SR STATION .
Decommissioning Cost Study MODIFIED SAFSTOR - DECOMMISSIONING COST ESTIMATE Appendix C, Page 95 of 9
(Thousands of 1999 Dollars)
I iD Direct disposal at the Barnwell site Direct to Enviroeare _Direct to Waste Processor 10 CFR61  Craft Labor
Number Activity/Area Description ACF B CF CCF pounds ecubie ft pounds cubio ft pounds GTCCCuFt Hours
Staft Costs
DOC Siatt Cost - - - - - . . . . .
Utitity Staff Cost . . - - . . . . . .
TOTAL PERIOD S . . - - 2,188 V 193,494 . - 424 168,394
TOTAL COST TO DECOMMISSION 22978 8773 81 3,424,830 187,158 12,073,700 478,147 24,941,758 424 1,237,118

TLG Services, Inc.




Millstone Nuclear Power:Station, Unit 1 Document N03-1325-003, Rev. 0
Decommissioning Cost Study Appendix D, Page 1of §

APPENDIX D
WORK AREA
WORK DIFFICULTY FACTOR ADJUSTMENTS

TLG Services, Inc.



Millstone Nuclear Power Station, Unit 1 Document N03-1325-003, Rev. ¢°
Decommissioning Cost Study Appendix D, Page 2 of 9

GUIDELINES FOR APPLYING
WORK DURATION ADJUSTMENT FACTORS

TLG has historically applied work duration adjustment factors in determining unit
cost factors to account for working in a radiologically controlled environment. In
performing an area-by-area decommissioning estimate, the work duration factors
are applied on an “area” basis based on the nominal area conditions. Where
practical, areas are established based on similar working conditions.

The WDFs fall into five categories: access, respiratory protection, ALARA,
protective clothing (PC), and work breaks. The guidelines of how these factors are
assessed for each area is described below. Table D-1 outlmes the WDFs for each
area of the Millstone Unit 1 plant.

i) Access Factor:

Controllmg Variables:
- Height of the component above the working floor
¢ Difficulty in working around the component (restricted access)

Source of Variable Information:

¢ Estimators observation or judgment

¢ Plant drawings

¢ Millstone Unit 1 Radiation Protection Staff Representation

Range of Access Factor Adjustments:
0% - Components are accessible and located near a working level ﬂoor or
platform

10% - Scaffolding (component less than <12 feet above floor) is required to
access the majority of the components or the area around the components is
congested.

20% - Scaffolding (component less than <12 feet above floor) is required to
access the majority of the components and the area around the components is
congested.

30% - Scaffolding (component between 12 - 20 feet above floor) is required to
access the majority of the components or the area around the components are
extremely congested. s : -
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40% - Scaffolding (component between 20 - 45 feet above floor) is required to
access the majority of the components).

50% - Scaﬁ'oldmg (component greater than 45 feet above floor) is requlred to
access the majority of the components).

2) Respiratory Protection Factor:

Controlling Variables:

Component surface contamination levels (internal or external)

Type of work (potential to create an airborne problem)

General area surface contamination levels

Site specific requirements for maintaining respn'ator qualifications (initial
quahﬁcatxon, requalification, etc.)

- « Personal air sampler requirements

Sources of Variable Information:

¢ Radiation Work Permit Requlrements

e Area Survey Maps

¢ Site Radiation Protection Program Manual

¢ Millstone Unit 1 Radiation Protection Staff Representation

Range of Respiratory Protection Factor Adjustments:

0% - Respiratory protection is not required (clean system or loose surface
contamination has been removed).

25% - Respiratory protection is only required during limited segments of the
work (i.e. physical cutting)

50% - Respiratory protection is continuously required while working on the -
component.

3) Radiation/ALARA Factor:

Controlling Variables:

e Component contact dose rate

¢ General area dose rate

e Site specific requirements for maintaining radlatmn worker qualification
(initial qualification, requalification, etc.)

¢ Dosimetry requirements

Sources of Variable Information:

e Area Survey Maps ; s
« Site Radiation Protection Program Manual

¢« Radiation Work Permit Requirements
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o Millstone Unit 1 Radiation Protection Staff Representation

Range of Radiation/ALARA Factor Adjustments:
(Note that surface contamination levels are principally accounted for in
protective clothing requirements and respiratory protection requirements)

0% - The component is clean and is not located in a radiologically controlled -
area

10% - The component is located in a radiologically controlled area (General
Area Radiation field < 2.5 mrem/hr).

20% - The component is located in a radiologically controlled area (General
Area Radiation field between 2.5 to 15 mrem/hr).

40% - The component is located in a radiologically controlled area (General
Area Radiation field between 16 and 99 mrem/hr).

100% - The component is located in a radiologically controlled area (General
Area Radiation field > 100 mrem/hr).

4) Protective Clothing Factor:

Controlling Variables:

« Component surface contamination levels (internal or external)

« General area surface contamination levels

e Type of activity (wet/dry work, potential to create a surface contamination
problem) .

« Site specific work schedule arrangements

« Millstone Unit 1 Radiation Protection Staff Representation

Sources of Variable Information:

e« Radiation Work Permit Requirements

¢ Area Survey Maps _

e Site Radiation Protection Program Manual

Range of Protective Clothing Factor Adjustments (alternate site-specific
schedules may dictate alternate adjustments):

0% - The component is clean and is not located in a radiologically controlled .'

area. _ -
30% - The component is clean or contaminated and is located.in a surface
contamination controlled area. Work is to be completed in accordance with
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the requirements of an RWP, which specifies a single or double set of “PCs”,
or “PCs” with plastics.

50% - The components is located in a surface contamination controlled area.
Work is to be completed in accordance with the requirements of an RWP,
which specifies “plastics” in addition to double PCs for protective clothing.

100% - The component is located in a surface contamination controlled area.
Work is to be completed in accordance with the requirements of an RWP,
which specifies double “PCs” and double “plastics”. (extremely wet or humld
working environment).

5) Work Break Factor:

Controlling Variables:
 Site specific work schedule arrangements

Sources of Variable Information:
¢ Typical site work schedule

Range of Work Break Factor Adjustments:

8.33% - Workday schedule outlined in AIF/NESP-036 (alternate site-specific
schedules may dictate alternate adjustments).
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Millstane Nuclear Power Station, Unit 1

Decommissioning Cost Study

Document N03-1825-008, Rev. 0

Appendix D, Page 6 of 9

TABLE D-1 v
WORK DIFFICULTY ADJUSTMENT FACTORS (Systems)
Work Difficulty Factors (%)
Work Respiratory Protective
Area Area Description  Access Protection ALARA  Clothing Workbreak
Computer Tech / -
CB14A | Electrical/Storage 10% 0% 0% 0% 8.33%
Rm
Chemistry Lab/ L
CB14B Office Area 0% 26% 10% 30% 8.33%
CB25A Cable Vault 10% 0% 0% 0% 8.33%
CB36A Control Room 0% 0% 0% 0% 8.33%
Radwaste Yard /
CD14A Waste Surge Tank - 30% 25% 10% 30% 8.33%
CWI14A Intake Structure 10% 0% 0% 0% 8.33%
CW14B Hypo-Chlorite Room 0% 0% 0% 0% 8.33%
DS14A Discharge Structure 0% 0% 0% 0% 8.33%
DW-8 Drywell 40% 25% 40% 30% 8.33%
Gas Turbine .
GT14A | Generator RM 10% 0% 0% 0% 8.33%
Gas Turbine Gen. :
GTROOF | Roof ' 10% 0% 0% 0% 8.33%
Gas Recombiner ‘ ‘ -
HR12A Room “A” & “B” 10% 25% 40% 30% 8.33%
Maint BLDG/ .
MB14A Machine Shop 10% 0% 0% 0% 8.33%
OB14A Unit 1&2 OPS Office 0% 0% 0% 0% 8.33%
RB-26A Torus Room . 30% 256% 40% 30% 8.33%
SW Corner Room -8,
RB-26B -26’ Elev 30% 25% 10% 30% 8.33%
RB-26C SE Corner Room -8,
-26' Elev 30% - 25% 10% 30% 8.33%
NE Corner Room -8, ‘
RB-26D -26’ Elev 30% 25% . 10% - 30% 8.33%
NW Corner Room -8, .
RB-26E -26’ Elev 30% 25% 10% 30% 8.33%
RB108A Refuel Floor 30% 25% 20% 30% 8.33%
Spent Fuel / Dryer
RB108B | Separator Pools 30% 50% 40% 50% 8.33%
RB14A RB14-6 First Floor 0% 25% 10% 30% 8.33%
Tip Shield & Machine
RB14B Rooms 0% 25% 20% 30% - 8.33%
RB14C Shutdown PMP RM 30% 256% 20% 30% - 8.33%
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TABLE D-1
WORK DIFFICULTY ADJUSTMENT FACTORS (Systems)
(Continued) :
Work Difficulty Factors (%)
Work Respiratory Protective
Area. Area Description  Access Protection ALARA  Clothing Workbreak
RB14D RB Railroad Access 0% 0% 10% 0% 8.33%
RB14E Steam Tunnel . 40% 26% 20% 30% 8.33%
RB42A RB42-6 Second Floor 20% 25% 20% 30% 8.33%
RB42B CU Pump Room 20% 25% 10% 30% 8.33%
Clean Up Filter .
RB42C Sludge Reservoir 10% 50% 100% 50% 8.33%
CU HT Exchanger
RB42D Room / PCV Room 20% 26% 40% 30% 8.33%
Shutdown HT
RB42E Exchanger Room 20% 25% 20% 30% 8.33%
Fuel Pool Pump ‘
RB52A Mezzanine Level 20% - 25% 40% 30% 8.33%
RB65A RB 3t Floor Area 10% 256% 10% 30% 8.33%
RB65B CU Valve Room 10% 25% 20% 30% 8.33%
» Fuel Pool Demin
RB65C Room 10% 25% 40% 30% 8.33%
.. CU Demin /CU
RB65D Filters 10% 26% 40% 30% 8.33%
RB 4t Floor Area/
RB82A East 10% 25% 10% 30% 8.33%
RB 4t Floor Area /
RB82B | West : 10% 25% 10% 30%- 8.33%
RBROOF { Reactor BLDG Roof 10% 0% 0% 0% 8.33%
SP1A Strainer Pit 30% 0% 0% 0% 8.33%
Syl14A | Transformer Area 0% 0% 0% 0% 8.33%
Turbine Lube Oil
TB14A System Room 10% 25% . 10% 0% 8.33%
TB14B TB 14-6 First Floor 20% 25% 10% 30% 8.33%
TB14C SJAE Room 20% 25% 10% 30% 8.33%
Condensate _
TB14D Demineralizers 10% 256% 10% 30% 8.33%
TB14E Regen Room 20% 25% 10% 30% 8.33%
Emergency Diesel
TB14F Generator 20% 25% 0% 0% - - 8.33%
TB14G Maint. Decon Room 0% 26% 10% 30% - 8.33%
TB14H | Condenser Bay 40% 25% 10% 30% 8.33%
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TABLE D-1
WORK DIFFICULTY ADJUSTMENT FACTORS (Systems)
(Continued)

Work Difficulty Factors (%)
Work ' Respiratory Protective

Area Area Description  Access Protection ALARA Clothing ~ Workbreéak

Feedwater Heaters

TB14I Bay 40% 256% 10% '30% 8.33%

TB14J TB Railroad Access 10% 25% 10% 0% 8.33%

TB14K | RB RCA Access 0% 25% 10% 0% 8.33%

TB14L | Office/Locker RM 0% 0% 0% 0% 8.33%

TB14M Boiler Room 10% . 25% 10% 30% 8.33%

TB25A Offices / 1&C Shop 0% 0% 0% 0% 8.33%

TB34A TB 34’ Level North 10% 25% 10% 0% 8.33%

TB34B TB 34’ Level South 10% 25% 10% 0% 8.33%
Switch Gear Area
Instrument Shop/

TB36A Offices/Corridor (1M) 0% 0% 0% 0% 8.833%

TB54A Turbine - Generator 0% 25% 10% 30% 8.33%

TB54B Turbine Deck\ 10% 25% 10% 0% 8.33%
H&V Room

TB54C Upper/Lower Levels 20% 25% 10% 30% 8.33%
Turbine BLDG & - . - -

TBROOF | Maint BLDG Roofs 10% 0% - 0% 0% 8.33%

Turbine BLDG Roof- : .

TBROOF-C | Contaminated 10% 25% 10% 30% 8.33%
WD-1A Waste Demin Tank 20% 25% 40% 30% 8.33%
WD-1B Valve Alley y 0% 25% 20% 30% 8.33%

RW Filter/FLR Drain
WD-1C FLTR/Waste FLTR 20% 25% 40% 30% 8.33%
" | Liquid Rad Waste A ,
WD-1D Control Room 0% 25% 20% -30% 8.33%
Precoat and Filter
WD-1E Aid Area 0% 25% . 20% 30% 8.33%
Waste Sampling .
WD-20A | Tanks 30% 25% 20% 30% 8.33%
WD-20B Lower Rad Waste 10% 25% 20% . 39% 8.33%
WD-20C | Waste Collector 30% 25% 20% 30% 8.33%
Tanks '
Floor Drain Collector
WD-20D Tanks 30% 25% 40% 30% 8.33%
Lower Rad Waste / o -
WD-20E | Sludge Tank Room 30% 25% 40% 30% 8.33%
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WORK DIFFICULTY ADJUSTMENT FACTORS (Systems)
(Continued)
Work Difficulty Factors (%)
Work Respiratory Protective
Area Area Description  Access Protection ALARA Clothing  Workbreak
Spent Resin Pump .
WD-20F Room 10% 25% 40% 30% 8.33%
Waste Concentrator /
WD-20G | Spent Resin Tanks 30% 50% 100% 50% 8.33%
: Lower Rad Waste /
WD-20I Concentrator Room 10% 25% 20% 30% 8.33%
AHU / Radwaste ; .
WD14A Access Plugs 10% 25% 0% 0% 8.33%
WD5A Pipe Chase 20% 25% 20% 30% 8.33%
. WDROOF | Solid Rad Waste Roof 10% 25% 10% ' 30% 8.33%
Rad Waste Storage '
WS14A BLDG 0% . 25% 10% 30% 8.33%
- Radwaste Loading
WS14B Bay 10% 25% 10% 30% 8.33%
Centrifuge / Hopper _
~ WS38A " | Elv. 27-2 I 10% 25% 20% 30% 8.33%
Xe-Kr BLDG - Upper '
/ Lower Levels 20°6”, '
XK20A 80" 10% 25% 40% 30% 8.33%
YDI14A Yard - 0% 0% 0% - 0% 8.33%
YD14A-C | Yard - Contaminated 0% - 25% 10% 30% 8.33%
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