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1 Executive Summary

The cost estimate to decommission Wolf Creek Generating Station is $408,887,000 in
1996 dollars. Three decommissioning options were examined: DECON, SAFSTOR and
ENTOMB. The least expensive alternative is DECON, which assumes decontaminating
and decommissioning (D&D) immediately following the conclusion of power operations
in 2025, when the operating license expires. For immediate D&D, work is anticipated to
be completed by 2033.

This decommissioning cost estimate is based on a 1993 site specific study performed by
TLG Engineering, Inc. (TLG) which estimated a decommissioning cost of $369,790,000
in 1993 dollars. The Kansas Corporation Commission approved the 1993 TLG study on
June 9, 1994, in its Order Accepting Stipulation and Agreement in Docket No. 188,504~
U. The Missouri Public Service Commission approved the same study on June 14, 1994,
in its Order Approving Cost Estimates and Funding Levels for Nuclear Decommissioning
Costs in Case No. E0-94-80. A copy of the 1993 TLG study is attached as Appendix E
to this report.

This update uses the same assumptions regarding decommissioning requirements,
techniques, and cost estimate methodology (except with regard to certain work efficiency
assumptions) as the earlier study, but takes into account physical changes made to the
plant since 1993 as well as inflation. It also includes a risk assessment of the impact of
input variability on total cost.

This cost estimate is based on current requirements and present day technology. Wolf
Creek Nuclear Operating Corporation (WCNOC) and Union Electric Company follow
technology and cost trends at plants being decommissioned, and believe the technologies
assumed by TLG in 1993 remain current, in that there have been no significant advances
in decommissioning related technologies during the past three years.

In addition to the removal of radioactive material, this study also assumes demolition of
the remaining structures from the power plant site, thereby permitting return of the site
for other use. This study is based on current Owner needs and assessment regarding
potential future use of the Wolf Creek Generating Station site, and assumes the site will
ultimately be released for unrestricted use following decommissioning. Future changes
in site cleanup and restoration standards or company needs for use of the site may change
this assumption. Future cost updates will re-evaluate the assumption of release of the site
for unrestricted use.
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2 Regulatory Requirements
2.1  U. S. Nuclear Regulatory Commission

The NRC provides decommissioning guidance in the rule “General Requirements for
Decommissioning Nuclear Facilities” (10 CFR Parts 30, 40, 50, 51, 70, and 72). This
rule defines three decommissioning alternatives acceptable to NRC: one immediate
option (DECON) and two delayed options (SAFSTOR and ENTOMB). These are
discussed in Section 4.

2.2 U.S. Department of Energy

This study assumes spent fuel generated over the operating life of the reactor is removed
from the site five years following plant shutdown. This requirement to keep fuel on site
for at least five years is established by the U. S. Department of Energy (DOE) to aliow
adequate cooling prior to their acceptance.

The cost for disposal of spent fuel is not included in this estimate, as fuel disposal cost is
funded by DOE’s 1 mill/kWh surcharge. However, the study does consider the
constraints the presence of spent fuel on site may impose on other decommissioning

activities.

Page 3



3  Physical Description
3.1  Site Description

Wolf Creek Generating Station is owned by Kansas Gas and Electric Company, Kansas
City Power & Light Company, and Kansas Electric Power Cooperative, Inc. (the
Owners), and is located approximately 3.5 miles northeast of Burlington in Coffey
County, Kansas, about 75 miles southwest of Kansas City, Kansas. The power plant site
is on the east side of a man-made lake formed by impounding Wolf Creek.

3.2 Plant Description

Wolf Creek Generating Station utilizes a pressurized water reactor (PWR) with facilities
necessary to support a nominal 1150 MW(e) nuclear power plant. It was designed by
Bechtel Power Corporation and constructed by Daniel International Corporation under
the SNUPPS (Standardized Nuclear Unit Power Plant System) program along with its
sister unit Callaway Plant located in Missouri, and owned by Union Electric Company.

The Westinghouse Nuclear Steam Supply System (NSSS) consists of a PWR with four
reactor coolant loops, each with a pump and steam generator. An electrically heated
pressurizer and connecting piping completes the NSSS, all of which is housed within a
carbon steel lined concrete containment structure.

Heat produced in the reactor is converted to electrical energy by the power conversion
system, The turbine-generator is a General Electric 1800 RPM unit, consisting of one
high pressure and three low pressure turbine elements driving a directly coupled
generator. Heat rejected in the main condensers is removed by the circulating water
system. Cooling for the condenser circulating water system is supplied by Wolf Creek
Lake, with makeup water drawn from the Neosho River two miles west of the Lake.
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4 Decommissioning Activities Description

Although the three options of DECON, SAFSTOR, and ENTOMB differ with respect to
process, cost, and schedule, they attain the same result: removal of all radioactive
materials from the site allowing its release for unrestricted alternative use.

For all three options addressed in this study, the site is cleared of all above-grade
structures and site improvements (excluding the Switchyard, Sewage Treatment Pond,
Main Dam, Lake, and facilities west of the Lake — the Learning Center, Make-up Water
Screenhouse, Make-Up Water Discharge and Lake Access Facility), and the land
returned to a state consistent with adjacent areas. The following sections describe the
basic activities necessary for each option.

4.1  DECON Option

DECON consists of removal of fuel assemblies, source material, radioactive fission and
corrosion products, and other radioactive materials immediately after cessation of power
operations. The advantages of the DECON option are: less cost in current dollars than
either of the two delayed options, avoidance of long-term maintenance and security of
the site, and the fact that decommissioning can be performed by individuals familiar with
the facility.

There are three periods associated with the DECON option:

o Period 1, Decommissioning Preparation: This includes engineering planning, writing
specifications and procedures, characterizing the site radioactivity, and assembling a
decommissioning management organization. The Owners will file an application for
NRC license termination accompanied by a Decommissioning Plan (DP) describing
the removal of radioactive components and material from Wolf Creek Generating
Station.

e Period 2, Decommissioning Operations and License Termination: Dismantling may
begin on receipt of a decommissioning order from NRC. This period consists of
decontaminating, removing, packaging, shipping, and burying components, systems,
and structures which are radioactively contaminated.

o Period 3. Site Restoration: Following NRC license termination, demolition of the
remaining portions of the containment structure and interior portions of the reactor
building takes place. The auxiliary, control, diesel generator, turbine and other site
structures are demolished, and the site is released for unrestricted use.
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4.2  SAFSTOR Option

SAFSTOR places the facility in protective storage once spent fuel and source material
are removed, followed by radiation surveys, general decontamination, and removal of
any remaining radwaste from power operations. Delayed decontamination and
dismantling activities are initiated such that license termination is accomplished within
the 60 year time period set by NRC, As with DECON, this study further assumes that
the remainder of the plant and facilities are demolished and the site is released for
unrestricted use.

The cost of SAFSTOR is increased by the cost of maintaining the facility in protective
storage; however, SAFSTOR does have advantages over DECON, including: the

.dormancy period provides a period of decay for residual radioactive material, lowering

occupational radiation exposure during dismantling; and potential savings in the cost of
disposal for the waste volume generated during decommissioning operations.

43  ENTOMB Option

ENTOMB also consists of placing the facility into protective storage. Initial activities
include: removing contaminated components, systems, and structures outside the
designated entombment boundary, and sealing the remaining radioactivity within the
reactor containment building. After dormancy and radiation planning surveys,
dismantlement may begin. It consists of removal of the entombment structure and
materials within it, processing and disposing of any remaining solid and liquid
radioactive wastes, and release of the site for unrestricted use.
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5 1993 Cost Estimate Methodology

Decommissioning technology is well established, and the tools and equipment necessary
to dismantle Wolf Creek Generating Station completely are available and have been
demonstrated. This decommissioning cost study provides an estimate under current
requirements based on present day costs and available technology. As additional
dismantling experience on large reactors becomes available, cost estimates will be
modified to reflect that experience.

5.1 Unit Cost Factors

The original 1993 study (Appendix E to this report) was performed in accordance with
the published study from the Atomic Industrial Forum/National Environmental Studies
Project report AIF/NESP-036, “Guidelines for Producing Commercial Nuclear Power
Plant Decommissioning Cost Estimates”. Those guidelines were prepared under review
of representatives from utilities, state regulatory commissions, architect/engineering
firms, FERC, NRC, and the National Association of Regulatory Utility Commissioners.
In this methodology, costs to remove a unit of plant equipment, components, and
structures are developed and coupled with the plant specific inventory of equipment,
components, and structures.

The 1993 site specific cost estimate was developed using plant drawings and inventory
documents to estimate structural and system component quantities, and land area of the
site released for unrestricted use. WCNOC developed the plant component inventory
as well as salary and craft labor rates for site administration, operations, construction and
maintenance personnel for positions anticipated for decommissioning.

52 Schedule

The schedule for the decommissioning scenarios considered in the 1993 study follows
the sequence presented in AIF/NESP-036. Durations were established between several
milestones in each period and used to establish a critical path for the entire project.
Period dependent costs presented in Appendices A, B, and C are based on durations
identified in the schedule for each of the three options.

This study assumes that spent fuel will be stored in the fuel building for five years
following final shutdown in 2025, in accordance with DOE requirements.
Decommissioning activities in the fuel building would be limited until the final core
load could be transferred to DOE for disposal. Decommissioning activities such as
vessel segmentation, steam generator removal, reactor and auxiliary building system
removal will be concurrent with spent fuel storage and shipment. The fuel building will
be used for spent fuel storage until all spent fuel has been removed from the site.
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6 1996 Cost Estimate Methodology

This decommissioning cost estimate update is based on the 1993 study performed by
TLG for Wolf Creek Generating Station. This update embraces the methodology and
key assumptions used in the earlier study, and makes adjustments to produce a current
cost estimate. The 1996 update considers escalation and physical plant changes during
the last three years, and also addresses ranges of variables.

Union Electric developed a computer model to mimic the results of the 1993 TLG study,
using AIF/NESP-036 for technical guidance. The model was set up to handle changes in
plant systems and structures inventory, changes in time dependent variables such as
wages and service costs, and changes in other variables as appropriate.

6.1  Inventory

The original plant inventory was developed for the “Response to Missouri PSC
Stipulation for Data Relevant to Estimating Decommissioning Costs for Callaway Plant
and Wolf Creek Generating Station.” In that response WCNOC and UE worked together
to develop detailed quantities of components, systems, and structures for WCGS and
Callaway Plant. Due to the SNUPPS design there were many common areas, and the
same quantities were used for both plants. In other areas there were bona fide differences
in inventories, and these were also addressed as part of the stipulation response.

Since that time there have been minor changes made to the plant and the site. These
physical changes have been reviewed and the plant inventories updated as necessary.
These changes are reflected in this 1996 decommissioning cost update, both as costs to
actually remove the new items, and as additional overhead costs due to the slight
extension of related work durations. The effect of these changes on the overall cost
estimate was minimal.

6.2 Escalation

In some cases escalation since the 1993 study can be accurately quantified. Escalation of
these variables is based on reliable in-house data, such as the cost of WCNOC labor.

This information is readily available from payroll records, and escalation from year to
year is a discrete value which may be calculated with confidence.

In other cases the escalation of variables is uncertain, but the nature of the uncertainty
can be described with probability distributions. Appendix D shows the ranges used for
several such escalation variables. For example, DOC Staff Labor is estimated to have
escalated by anywhere from 9.8% to 10.7% between 1993 and 1996. Since WCNOC
does not have actual cost data for this hypothetical DOC, data from the U. S. Bureau of
Labor Statistics (BLS) were used. The BLS publication “Monthly Labor Review”
provides cost indices for a number of occupation descriptions, but Decommissioning
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Operations Contractor is not one of them, not surprisingly. However, two of the
occupation descriptions closely approximate the function of the DOC, and were used to
establish bounds on the range of probable escalation for DOC Staff Labor between 1993

and 1996.

The 1993 study was based on input data as of mid-year 1993 (except for certain WCNOC
wage data from late 1992). This 1996 update is for mid-year 1996, and input data are
typically for the end of June.

6.3 Other Changes

This 1996 decommissioning cost update considers ranges of input variables, recognizing
that there is a degree of uncertainty regarding the input. In order to minimize excessive
conservatism the estimate used for decommissioning funding purposes is based on data in
the middle of an expected range. The 1993 study conservatively used the high end of the
range for work efficiency factors. This update uses mid-range values as the basis for the
funding amount, but analyzes the effect of maximum and minimum input values on the
bottom line cost estimate. The range of work efficiency factors used in this study are
listed in Appendix D. Use of these improved worker efficiency factors reduces not only
actual removal costs, but also overhead costs by shortening the project duration about
five months. The decrease in respirator usage under the new 10CFR20 further validates
the use of the improved respiratory protection adjustment to worker efficiency.

6.4 Risk Assessment

By using ranges of escalation for some input variables instead of estimated discrete
values, WCNOC and Union Electric were able to determine the distribution range of the
overall decommissioning cost, including a minimum and maximum value. This
approach allows enhanced confidence in the resulting bottom line total cost estimate.

In cases where the values of input variables are uncertain, the nature of their uncertainty
can be described with probability distributions which give both the range of values the
variable could take and the likelihood of occurrence of each value within the range. The
risk assessment calculates a probability distribution of the decommissioning cost
estimates, based on the uncertainty of the input variables. Two simple probability
distributions used in this analysis;

¢ A uniform distribution specifies a probability between minimum and maximum
values, where every value across the range has an equal likelihood of occurrence.
This is used when only a range is known, It is the typical distribution assumed for
cases where more than one BLS line item reasonably describes a decommissioning
line item, such as DOC Staff Labor.

s A triangular distribution specifies a probability between minimum and maximum
values, but there is a skew set by the most likely value. The probability of
occurrence of the minimum and maximum values is zero. This is used for rough
modeling when actual data are absent, as in the case of Radwaste Burial. In this case
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we have reasonable minimum and maximum values based on one source, but other
sources indicate a most likely value within that range. In this and other triangular
distributions, the most likely value used in this study is the average of the minimum
and maximum.

In all cases the output cost shown in Appendices A, B and C is the mean average value of
the range. Ranges used for escalation and other variables are listed in Appendix D.

The resulting distribution of the total 1996 decommissioning cost estimate is a typical
bell shaped curve, with a minimum, a maximum, and a most likely value. Out of
consideration for intergenerational equity, WCNOC has based this cost estimate on the
most likely value, since there is an equal probability that the actual cost will be higher or
lower. The most likely values are shown in Appendices A, B and C.
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7  Description of Appendices Showing Resuits

Appendix A addresses the decommissioning cost estimate under the DECON option,
Appendices B and C address the decommissioning cost estimate under the SAFSTOR
and ENTOMB options, respectively. Appendices A, B, and C list costs for specific line
items, grouped by Period Total Costs, Activity Costs, Undistributed Costs, and Staff
Costs as described below: '

e Period Total Costs: Subtotals are provided for each of the periods in DECON,
SAFSTOR, and ENTOMB.

e Activity Costs: These costs are associated with the physical labor of dismantling and
disposing of the plant, and are dependent upon plant inventory. They typically
include the cost to decontaminate, remove, pack, ship, and bury plant components,
systems, and structures.

o Undistributed Costs: These are essentially overhead costs, and are dependent on
project duration. They consist primarily of insurance, taxes, and energy.

¢ Staff Costs: These are the balance of overhead costs, and are also dependent on
project duration. There are utility staff costs and contractor staff costs. Ultility costs
are for site security, health physics, quality assurance, and overall site administration
during decommissioning and demolition. A Decommissioning Operations Contractor
(DOC) will provide sufficient staff to plan and schedule preparatory demolition, and
manage the demolition efforts. Demolition is performed by the DOC, or a
demolition subcontractor who will provide adequate staff, labor, equipment, materials
and overhead to complete the demolition.

The top of the columns indicate the following activities and categories: Decon, Remove,

Pack, Ship, Bury, Other, Total, Contingency (2 columns), and Estimate.

¢ Decon: The NSSS will be chemically decontaminated prior to segmentation, thereby
reducing its radioactive contamination by about 90%. Other systems that are
decontaminated include Chemical and Volume Control, Liquid Radwaste, Secondary
Liquid Waste, Chemical and Detergent Waste, and Containment Spray. Non-system
specific items such as electrical conduit and cable trays may also be decontaminated.

¢« Remove: Radioactive and non-radioactive systems and components will be
removed using a variety of methods including: torch cutting, remote plasma arc
cutting, scarifying and scabbling, and controlled blasting. Structures will be
removed to three feet below local grade and the terrain restored to the local grade
level. The existing electrical switchyard will remain after Wolf Creek Generating
Station decommissioning in support of the Owners’ electrical transmission and
distribution systems.

AL ARA (“As Low As Reasonably Achievable”) principles impact the removal cost
through the use of work duration adjustment factors which include radiological
protection instruction, mock-up training, the use of respiratory protection and
personnel protective clothing. These items lengthen task duration, increasing cost
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and schedule. ALARA planning is considered in the costs for engineering and
planning, and in the development of activity specifications and detailed procedures.
Pack: Cask specifications and U. S. Department of Transportation (DOT) regulations
dictate details of segmentation and packaging methodology. Packages meet current
physical and radiological limitations and regulations, and shipments are made in
DOT approved truck casks. Most of the materials being transported for controlied
burial will be categorized as Type A Low Specific Activity (LSA) radwaste.
Commercially available steel containers will be used for piping, small components
and concrete. Compactible radwaste, such as booties, glove liners, respirator filter
cartridges, shipping containers, and HP survey materials are volume reduced and
packaged. The steam generators will be removed sequentially and stored on-site in a
temporary staging area, where they will be filled with grout prior to loading for
shipment.

Ship: Packaged radwaste will be moved by a combination of overland transporter
and rail to a regional burial facility to be located within 700 miles of the plant site.
Bury: The low level radwaste generated in decommissioning Wolf Creek Generating
Station will be shipped to the future Central Interstate Regional Compact burial
facility. The cost for disposal in that facility is based on information from currently
operating facilities and projections for compact costs. The highly activated sections
of the reactor vessel internals will be Greater Than Class C (GTCC), as defined in
10CFR61. This waste most likely will be disposed as high level waste in DOE’s
repository unless an alternative solution is approved by NRC. The cost of GTCC
disposal, unlike that for the spent fuel, is not covered by DOE’s | mill/kWh
surcharge, and is estimated from spent fuel equivalent disposal costs.

Other: This consists primarily of undistributed and staff costs.

Total: This is the sum of Decon, Remowve, Pack, Ship, Bury, and Other.
Contingency: There are two columns for contingency: one as a per cent of the line
item under Total, and one as the dollar value of contingency for that line item.
Contingency is defined as a specific provision for unforeseeable elements of cost
within the defined project scope. This is particularly important where previous
experiences relating estimates and actual costs have shown that unforeseeable events
which will increase costs are likely to occur. The cost elements in this estimate are
based on ideal conditions, therefore contingency factors have been applied.
Contingency is assigned on a line item basis for this estimate.

Estimate: This is the sum of Total and Contingency.

References

T. S. LaGuardia et al., “Guidelines for Producing Commercial Nuclear Power
Plant Decommissioning Cost Estimates”, AIF/NESP-036, May 1986.

UE and Kansas City Power & Light Company, “Response to Missouri PSC
Stipulation for Data Relevant to Estimating Decommissioning Costs for Callaway
Plant and Wolf Creek Generating Station”, February 1993 and “Data Unique to
Wolf Creek Generating Station”, February 1993,

Page 12






DECOMMISSIONING COST ESTIMATE UPDATE — LINE ITEM REPORT

Wolf Creek Generating Station 1996 DECON Option (Immediate)

Cost ousands) Activity: Decon  Remove Pack Ship Bury QOiher Total Contingen, Estimate
Prepare prelim decommissicning plan 143 143 15% 21 165
Prepare proposed decommissioning plan 440 440 15% 66 506
Review plant drawings and specs 506 06 15% 76 582
Estimate by-product inventory 110 110 15% 17 127
Submit for license amendment 176 176 15% 26 203
End product description 1i0 110 15% 17 127
Detailed by-product inventory 143 143 15% 21 165
Define major work sequence 826 826 15% 124 250
Pesform safety analysis 341 341 15% 51 393
Submit dismantling plan 57 37 15% 9 66
Contingencies (standard) 50% 15% 10% 15% 15% 15%

Period 1: Undistributed Costs 573 5253 854 51058 38310 $2748 15%  S1461 811209
a Decon equipment 206 206 15% 31 237
b Decon supplies 149 149 25% 37 187
¢ DOC staff relocation expenses 898 898 15% 135 1033
d Process liquid waste 73 k) 47 220 378 21% 80 458
e Insurance 597 597 10% 60 657
f Property taxes 1616 1616 10% 162 1777
£ Health physics supplies 1033 1033 25% 258 1291
h Heavy equipment rental 113 113 5% 17 130
i Disposal of DAW generated 216 6 838 1060 14% 148 1209
i Plant energy budget 3264 3264 15% 490 3754
k NRC fees 122 122 10% 12 134
! Emergency planning fees 311 311 10% a1 342

Contingencies for a, ¢, d, b, i, j (standard) 50% 15% 10% 15% 15% 15%
Contingencies forb, g 50% 15% 10% 15% 15% 25%
Contingencies for e, £, k, | 50% 15% 10% 15% 15% 10%

Peried 1: Staff Cosls $39403 $39403 15%  $5910 845313
DOC staff cost 5079 5077 15% 762 5841
Utility staff cost 34324 34324 15% 5149 39472
Contingencies (standard) 50% 15% 10% 15% 15% 15%

Period 1: Total Costs §73 $253 $54 S1058 S50567 _§52005 15% $7800 S50 804

: $4110  S$4110 15% £617 84727
Plant & temporary facilities 342 342 15% 81 623
Plant systems 459 459 15% 69 528
Reactor intemnals 782 782 15% 117 899
Reactor vessel 716 716  15% 107 823
Biological shietd 55 55 15% 8 63
Steam generators 344 34 15% 52 395
Reinforced concrefe 176 176  15% 26 203
Turbines & condensers 83 88 15% 13 101
Plant structures & buildings 344 344 15% 52 395
Waste management 506 506  15% 76 382
Facility & site closeout 99 99 15% 15 114
Contingencies (standard) 50% 15% 10% 15% 15% 15%

Period 2: Planning & Site Preparations 83573 83573 1% #2336 54109
Prepare dismantling sequence 264 264 15% 40 304
Plant preparation & femporary services 1635 1635 5% 245 1880
Design water clean-up system 154 154 15% 23 77
Rigging/CCESAcoling/ete. 1384 1384 15% 208 1592
Procure casks/liners & containers 135 135 15% 20 156
Contingencies (standard) 50% 15% 10% 15% 15% 15%

0asE
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DECOMMISSIONING COST ESTIMATE UPDATE — LINE ITEM REPORT

Wolf Creek Generating Station 1996 DECON Option (Immediate)

_Cost ($Thousands) Activity: Decon  Remove Pack Ship Bury Other Tota Contingen Estimale

Period 2: Detailed Work Procedures 83825  $3825 15% £574  $4399
Plant 521 521 15% 78 599
Vessel head 275 275 15% 41 317
Reactor intemnals 275 275 15% 41 317
Remaining buildings 149 149 15% 22 171
CRD cooling assembly 110 110 15% 17 127
CRD housings & ICI tubes 110 110 15% 17 127
Incore instrumentation 110 110 15% 17 127
Reactor vessel 400 400 15% 60 460
Facility closeout 132 132 15% 20 152
Missile shields 50 50 15% 7 57
Biological shield 132 132 15% 20 152
Steam generators 306 506 15% 7% 582
Reinforced conerete 1i0 110 15% 17 127
Turbines & condensers 344 344 15% 52 355
Auxiliary building 301 01 15% 45 346
Reactor building 301 301 15% 45 346
Contingencies (standard) 50% 15% 10% 15% 15% 15%

Period 2: Decon NSSS8/Rack Removal $735 835 87 $23 $1039 81260 83179 23% $733 83913
Decon primary loop 504 504  50% 52 757
Remove speot fuel racks 231 35 87 23 1039 1260 2675 18% 481 3156
Contingencies 50% 25% 0% 15% 15% 15%

Period 2: NSSS Removal £519  $6405 8865  S4280 838945 £51013 21% 810523 $6]1 536
Reactor vessel 113 2824 290 263 3310 6799 41% 2809 2608
Reactor vesse] internals 49 1070 294 316 7515 9245 23% 2167 11352
Steam generators 151 2246 145 3613 19725 25880 16% 4152 30032
Reacfor coolant piping 73 115 68 19 2273 2548 16% 416 2963
Reactor coolant pumps & motors 28 35 36 41 3340 3980 15% 609 4589
Pressurizer 27 24 4 10 1408 1473 16% 233 1706
Pressurizer relief tank 13 55 6 4 217 295 18% 54 349
CRDMSs/ICIs/service structure removal 63 36 22 15 656 793 13% 144 938
Contingencies for Reactor Vessel and Internals 50% 75% 25% 25% 15% 15%

Contingencies for Others 50% 25% 10% 15% 15% 15%
Period 2: Disposal of Plant Systems 81351 S11632 82307 $£557 $20233 S$13 847 $50128 17%  $8485 £58613
51156 $53510 218 £459 817877 511068 338201 17% 86604 $£44895
EB - Reactor Coolant (partial) 107 70 i6 810 348 1352 16% 210 1562
BG - Chemical & Yolume Control 386 471 189 48 2362 966 4423 19% 836 5259
BL - Reactor Makeup Water 140 34 9 244 238 665 17% 112 777
BM - Steam Generator Blowdown 3t6 113 30 1107 T40 2306 6% 72 2678
BN - Borated Refueling Water Storage 149 61 9 91 459 1069 16% 172 1241
EC - Fuel Pool Cooling & Cleanup 22% 78 18 7i4 518 1558 16% 253 1810
EJ - Residual Heat Removal 204 g4 18 881 489 1676 16% 268 1944
EM - High Pressure Coolant Injection 161 62 17 570 413 1224 16% 197 1420
EP - Accumulator Safety Injection 82 30 6 209 208 535 16% 87 622
GG - Fuel Building HVAC 148 49 11 570 213 990  16% 161 115t
GH - Radwaste Building HVAC 103 30 7 322 151 613 16% 101 714
GL - Auxiliary Building HVAC 268 50 12 319 367 1017 17% 177 1193
GN - Containment Cooling 3N 114 23 1230 540 2217 16% 358 2575
GR - Containment Atmospheric Control 6 25 4 414 33 482 15% 72 554
G8§ - Containment Hydrogen Control 26 21 5 163 147 362 15% 56 418
GT - Containment Purge HVAC 69 35 5 356 190 656 16% 103 759
HA - Gaseous Radwaste 152 77 15 563 273 1080 16% 173 1253
HB - Liquid Radwaste 419 410 142 28 905 679 2583 22% 568 3151
HC - Solid Radwaste 241 226 28 1004 499 1998 16% 312 2310
HD - Decontamination 40 51 6 147 151 396 15% 3] 457
HE - Boron Recycle 253 78 19 481 474 1305 17% 217 1523
HF + Secondary Liquid Waste 358 456 209 37 1034 884 2978 20% 607 3585
KE - Fuel Handling & Storage, RPV Service 6 9 5 292 312 1% 47 359
LD - Chemical & Detergent Waste 34 69 21 5 137 147 412 19% 20 492
LF - Floor & Equipment Drains 1007 228 57 1477 1675 4443 17% 756 5198
RM - Process Sampling & Analysis 56 45 13 709 215 1038 15% 159 1197
SJ - Nuclear Sampling 31 50 6 466 50 603  15% 91 694

Contingencies for Contaminated Systems 0% 25% 16% 15% 15% 15%

Appendit A page 2 0A15/96
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DECOMMISSIONING COST ESTIMATE UPDATE — LINE ITEM REPORT

Appercix A page 3

Wolf Creek Generating Station 1996 DECON Option (Immediate)
Cost {$Thousands) Adtivity: Decon  Remove Pack Ship Bu Total __ Conti Estimate
8672 $327 $99 82355 82779 86232 16% 986  $7218
Auxiliary Building 237 112 35 844 995 2223 16% 352 2574
Control Building 216 115 35 835 985 2187 16% 344 2531
Fuel Building 34 16 5 130 153 339 16% 53 392
Radwaste Building 102 50 15 341 403 210 16% 144 1054
Reactor Building 83 33 10 205 243 574 16% 23 667
Contingencies for Contaminated Systems 50% 25% 10% 15% 15% 15%

CPWCGS Decon-able Comp (Non-Syst Spec) $103 5383 5486 2% 5109 8595
Auxiliary Building 37 141 178 22% 40 217
Control Building 37 129 166 23% 38 204
Fuel Building 4 17 21 22% 3 26
Radwasle Building 13 48 61 23% 14 75
Reactor Building 12 48 60  22% 13 73
Contingencies (standard) 50% 15% 10% 15% 15% 15%

51189 51189 15% 8178 81367
Auxiliary Building 427 427 15% 64 491
Control Building 400 400 15% 60 460
Fuel Building 55 55 15% 8 63
Radwaste Building 163 163 15% 24 188
Readlor Building 144 144 15% 22 165
Contingencies (standard) 50% 15% 10% 15% 15% 15%

CPWCGS Non-Contam Comp (Syst Specific) £52 31766 $1818 16% s29F 2109
AB - Main Steam 148 148 15% 22 171
AC - Main Turbine 137 137 1% 21 157
AD - Condensate 139 139 15% 21 160
AE - Feedwater 94 94  15% 14 109
AF - Feedwater Htr Extraction, Drains, Vents 142 142 15% 21 163
AKX - Condensate Demineralizer 49 49  15% 7 56
AL - Auxiliary Feedwater 21 21 15% 3 24
AP - Condensate Storage & Transfer 41 41 15% 6 47
AQ - Condensate & Feedwater Chem Addition 13 13 15% 2 15
CA - Steam Seal 13 13 15% 2 15
CB - Main Turbine Lube Oil 28 28 5% 4 33
CC - Generator Hydrogen & CO2 5 5 I5% 1 6
CD - Generator Seal Qi 7 7 15% 1 8
CE - Stator Cooling Water 6 6 15% 1 7
CF - Lube il Storage, Transfer, Purification 22 22 15% 3 25
CG - Condenser Air Removal 16 16 15% 2 19
CH - Main Turbine Control Oil 30 30 15% 5 35
EB - Closed Cooling Water 34 34 15% 3 39
EG - Compenent Cooling Water 141 141 15% 21 162
EN - Containment Spray 52 42 93 3% 32 126
FA - Auxiliary Steam Generator 16 16 15% 2 18
FB - Auxiliary Stearn 68 68 I5% 10 78
FC - Auxiliary Turbines 33 33 15% 5 38
FE - Auxiliary Steam Chemical Addition 3 3 15% 0 3
GA - Plant Healing 3 73 15% i1 84
GB - Central Chilled Water 54 34 15% 8 62
GK - Contro! Building HYAC 160 160 15% 24 184
GM - Diesel Generator Building HVAC 29 2% 15% 4 33
GP - Containment Integrated Leak Rate Test 7 7 15% 1 8
JE - Emergency Fuel Oil 32 32 15% 5 37
KJ - Standby Diese] Engine 106 166 15% 16 i22
LB - Roof Drains 58 58 15% 9 67
Contingencies (standard) 50% 15% 10% 15% 15% 15%
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DECOMMISSIONING COST ESTIMATE UPDATE — LINE ITEM REPORT

Appendix A page 4

Wolf Creek Generating Station 1996 DECON Option (Immediate)
Cost (SThousands) Activity: Decon  Remove Pack Ship Bury Other Fotal __ Contin imate
g $2112 s2112 15% $317 82429
AN - Demineralized Water Storage & Transfe 43 43 15% 6 50
AX - Acid Peed 2 22 15% 3 25
CL - Chiorination 14 14 15% 2 17
CO - Carbon Dioxide 4 4 15% 1 5
CW - Circulating Water 199 199 15% 30 229
CZ - Caustic Acid 3 3 15% 0 4
DA - Circulating Water 205 205 15% 31 236
DM - Equipment Drains 63 63 15% 9 72
DO - Biesel Oil 1 1 15% 0 1
EA - Service Water 66 66 15% 10 76
EF - Essential Service Water 80 80 15% 12 93
FO - Fuel Oil 15 15 5% 2 17
FP - Fire Protection 159 159 15% 24 182
GD - Essntl Svee Water Pmphse Bldg HVAC 9 9 15% 1 il
GE - Turbine Building HVAC 1 111 15% 17 128
GF - Miscellaneous Building HVAC 36 36 15% 3 41
HY- Hydrogen 7 7 15% 1 8
KA - Compressed Air & Instrument 169 169  15% 25 195
KB - Breathing Air 28 28 15% 4 32
KC - Fire Protection 290 290 15% 44 334
KD - Domestic Water 48 48 15% 7 56
KH - Service Gas 19 19 15% 3 22
LA - Sanitary Drains 14 14 15% 2 16
LC - Yard Drains 2 2 15% 0 3
LE - Oily Waste 103 103 15% 15 119
NT - Nitrogen 4 4 15% 1 5
OX - Oxygen 4 4 1% 1 5
ST - Sewage Treatment 23 25 15% 4 29
SW - Screen Wash 16 6 15% 2 18
$Z - Service Air 49 49  15% 7 57
VA - [&C Shop HVAC 3 3 1% 1 4
VB - 1&C Shop Computer Room HVAC 2 2 1% 0 3
VC - Health Physics Computer Room HVAC 5 5 5% 1 6
VH - Circ Water & Makeup Water Sembhse Ve 6 6 15% 1 7
VJ - Shop Bidg Machine Shop Area Ventilatio 1 1 15% 0 1
VL - Shop Building HVAC 2 2 15% 4] 3
VS - Administration Building HYAC 6 6 15% 1 7
VT - Technical Support Building HVAC 2 2 1% 0 2
VV - Miscettaneous Building HVAC 3 3 15% 0 4
VW - Waste Waler Treatment Ventilation 1 1 15% 0 1
WD - Domestic Water 28 28 15% 4 33
WG - Gland Water & Motor Cooling Water 18 18 15% 3 21
WL - Cooling Lake Makeup & Blowdown 17 17 15% 3 20
WM - Makeup Demineralizer 97 97 15% 15 i12
WS - Piant Service Water 85 85 15% 13 98
WT - Waste Water Treatment 18 12 15% 3 21
WZ - Radioactive Liquid Waste 6 6 15% 1 6
Contingencies (standard) 50% 15% 10% 15% 15% 15%
: i 5917 £$017 15% 5138 31055
Contingencies (standard) 50% 15% 10% 15% 15% 15%
H §2004 8619 $291 $80 $7771 81041 SI11805 21%  $2519 814325
Auxiliary Building 463 25 63 17 1925 144 2636 21% 557 3193
+ Aux Bldg — Hot Machine Shop 13 1 1 48 68  24% 16 84
+ Aux Bldg — Balance 446 25 62 17 1876 144 2569 21% 541 3109
Controf Building 9 1] ] 1 40 i 53 21% 11 64
Fuel Building 412 262 45 14 730 300 1762  25% 432 2195
Radwaste Building 264 12 34 9 1100 7t 1491 21% 316 1807
- Radw Bldg — Rad & Personnel Tunnel 12 1 1 26 39 25% 10 49
+ Radw Bldg — Radwaste Drum Storage 26 1 3 1 110 6 47 21% 31 179
+ Radw Bldg — Balance 226 11 30 7 963 66 1304 21% 274 1579
Reactor Building 855 320 149 40 3976 524 5863 21% 1203 7066
Contingencies for Contaminated Structures 50% 25% 10% 15% 15% 15%
0eH5RG



DECOMMISSIONING COST ESTIMATE UPDATE — LINE ITEM REPORT

Wolf Creek Generating Station 1996 DECON Option {(immediate)

Cost {SThousands) Activity: Decon.____Remove Pack Ship Bury Other Total Contingency Estimate
Contingencies (standard) 50% 15% 10% 15% 15% 15%

Period 2: Activity Costs Subtotal $4609 $19608 33750 34940 S67988 527985 S128880 19% S$24174 $5153054

Period 2: Undistributed Costs 8373 1470 2697 88612 $22619 $33774 16% 85371 539145

2 Decon equipment 206 206 15% 31 237

b Decon supplies 546 546 25% 137 683

¢ DOC staff relocation exp 898 298 15% 135 1033
d Process liquid radwaste 375 681 671 5069 679 16% 1117 7913
¢ Insurance 1023 1023 10% 102 1126
f Property taxes 1917 1917 10% 192 2109
g Health physics supplies 3777 37717 25% 944 4722
h Heavy equipment rental 7936 7936 15% 1190 9126
i Small tool allowance 374 374 15% 56 430
j Pipe cutting equipment 640 640 15% 96 736
k Deconrig 832 832 1% 125 957
1 Disposal of DAW generated 790 26 3543 4359  14% 614 4973
m Plant energy budget 3699 3699 15% 555 4254
n NRC fees 338 338 10% 34 371
o Emergency planning fees 432 432 10% 43 475

Contingencies fora, ¢, d, h, i, j, k, I, m 50% 15% 10% 15% 15% 15%

Contingencies for Undistributed items b, g 50% 15% 10% 15% 15% 25%

Contingencies for Undistitemse, fin, 0 50% 15% 10% 15% 15% 10%

Period 2: Staff Costs $74307 §74307 15% $11146 S85453
DOC staff costs 17 420 17420 15% 2613 20033
Utility staff costs 56 887 56887 15% 8533 65 420
Contingencies {standard) 50% 15% 10% 15% 15% 15%

Period 2:_Total Costs 54984 §$19608 $5220 $5637 $76600 $124911 $236961 17% $40691 $277651

: 8305 305 15% b7 1] 8351
Main turbine/generator 76 76 I5% 11 87
Main condensers 229 229 15% 34 264
Contingencies (standard) 50% 15% 10% 15% 15% 15%

£29 185 £29185 15% 84378 $33362
Augxiliary Building 8467 8467 15% 1270 9737

+ Aux Bldg — Hot Machine Shop 24 24 15% 4 28

+ Aux Bldg — Balance 8442 8442 15% 1266 9709
Control Building 2833 2833 15% 425 3258

« Cirl Bldg — Communications Corridor 368 368 15% 55 423

+ Ctrl Bldg — Balance 2465 2465 15% 370 2835
Diesel Generator Building 429 429 15% 64 493
Fuel Building 2747 2747 1% 412 3159
Radwaste Building 3375 3375 15% 506 3881

+ Radw Bldg — Rad & Personne! Tunnel 20 20 15% 3 22

* Radw Bidg — Radwaste Drum Storage 455 455 15% 68 523

+ Radw Bidg — Balance 2901 2901 15% 4335 3336
Reactor Building 3148 5148 15% 782 5921
Turbine Building 6186 6186 15% 928 7114

- Turb Bldg — Auxiliary Boifer 25 25 I5% 4 29

- Turb Bldg — Balance 6160 6160 15% 924 7084
Contingencies (standard) 50% 15% 10% 15% 15% 15%
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DECOMMISSIONING COST ESTIMATE UPDATE — LINE ITEM REPORT

Wolf Creek Generating Station 1996 DECON Option (Immediate)

Lost (SThousands) Activity: Decon  Remove Pack Ship Bury Other Total _ Contingency Estimate
Access Vaults 40 40 15% 6 46
Administration 228 228 15% 34 262
Chiorine Storage 19 19 I5% 3 21
Circulating Water Discharge Structure 383 383 15% 57 441
Circulating Waler Intake & Screenhouse 893 893 15% 134 1027
Covered Walkways 13 13 15% 2 14
Essential Service Water System Pumphouse 845 845  15% 127 971
Essential Service Water System Valve House 13 13 15% 2 15
MMO Building 163 163 15% 24 187
Miscellaneous Site Foundations 408 408  15% 61 469
Miscellaneous Site Structures (32 structures) 2509 2508 15% 376 23885
Oil Separator and Waste Tank 2 2 15% 0 3
Security Building/Guardhouse 345 345 15% 52 396
Site Security Diesel Generator 3 I 1% 0 3
Waste Water Treatment 19 19 15% 3 22
Contingencies (standard) 50% 15% 10% 15% 15% 15%

Period 3: Site Closeout Adivities $5670 8172 85841 15% 8876 86718
Remove rubble 4150 4150 15% 623 4773
Grade & landscape site 1519 1519 15% 228 1747
Final report to NRC 172 172 15% 26 198
Contingencies (standard) 50% 15% 10% 15% 15% 15%

a Insurance 130 180  10% 13 198
b Property taxes 943 943 10% 94 1037
¢ Heavy equipment rental 2354 2354 15% 353 2708
d Small tool allowance 312 312 15% 47 359
& Plant energy budget 126 126 15% 19 145
Contingencies fora, b 50% 15% 10% 15% 15% 10%
Contingencies for ¢, d, e (standard) 50% 15% 10% 15% 15% 15%

Period 3: Staff Costs $17039 $17039 15%  $235¢ 819595
DOC staff costs 7 54] 7541 15% 1131 8672
Utility staff costs 9498 9498 15% 1425 10923
Contingencies (standard) 50% 15% 10% 15% 15% 15%

Period 3: Tolal Costs $41 041 $21326  S62167 15% 269 1 436

Total Cost to Decommission 85057 $60 648 33473 35691 8$77657 3196602 $351128 16%__ 857759 8408387

Input Variables Summary Cost Component Chg from '93: 1996  Avg Anal

WCNOC Staff — Management Labor 11.3% 3.6%
9 1996 1993 WCNOC Staff — Contract Labor 12.3% 3.9%

Utility O&B (All Labor) 71.0% 64.6% DOC Staff Labor 10.3% 3.3%

DOC QO&B (Administrative) 90.0% 90.0% Security Guards Labor 12.3% 3.9%

DOC 0&B (General Labor) 40.0% 40.0% Craft Labor 9.1% 2.9%

Specialty Consultant Labor 10.1% 3.3%
Transportation Costs 3.1% 1.0%

Subeentracior Overhead and Profit [%6] Materiat and Equipment 2.0% 2.9%

On Decommissioning Labor 21.0% 21.0% NRC Fees 4.8% 1.6%

On Demolition Labor 13.0% 13.0% Emergency Planning Fees 17.9% 5.6%

On Equipment and Materials 14.2% 14.2% Other 6.3% 2.1%

Radwaste Burial 10.0% 32%
Radwaste Off-Site Processing 72.4% 19.9%

Work Efficiencics [%} Primary Liability Insurance 12.1% 3.9%

Height Adjustment, 12'- 20° 15.0% 20.0% Excess Property Insurance (NEIL IT) -366%  -141%

Respiratory Protection Adjustment 37.5% 50.0% Property Taxes (initial rate) 44.0% 12.9%

Radiation’/ALARA Adjustment 25.0% 32.0% Electrical Energy -14.2% -5.0%

Protective Clothing Adjustment 22.5% 30.0% Oil 14.8% 4.7%

Work Break Adjustment 8.3% 8.3% Total Cost Estimate 10.6% 3.4%

oS
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DECOMMISSIONING COST ESTIMATE UPDATE — LINE ITEM REPORT

Wolf Creek Generating Station 1996 SAFSTOR Option (Delayed)

_Cost (§Thousands) Activity: Decon  Remove Pack Ship Bury ‘otal tingen Estimate
Prepare prelim decommissioning plan 132 132 15% 20 152
Prepare proposed decommissioning plan 344 344 15% 52 195
Review plant drawings and specs 143 143 13% 21 165
Estimate by-product inventory 110 10 15% 17 127
Submit for possession-only license 110 110 15% 17 127
End product description 13 11] 110 5% 17 127
Detailed by-product inventory 165 165 15% 25 190
Define major work sequence 110 110 15% 17 127
Perform safety analysis of operation 220 220 15% 33 253
Perform safety analysis of end product 220 220 15% 3 233
Submit dismantling plan 110 110 15% 17 127
Contingencies (standard) 50% 15% 10% 15% 15% 15%
Prepare plant & facilities for mothball ops 542 542 15% 8] 623
Plant systems 459 459 15% 69 528
Plant structures & buildings 344 344 15% 52 395
‘Waste management 220 220 I5% 33 253
Facility & site dormancy 220 220 15% 33 253
Contingencies (standard) 50% 15% 10% 15% 15% 15%
Plant systems 521 521 15% 78 599
Facility closeout & dormancy 132 132 15% 20 152
Conlingencies (standard) 50% 15% 10% 15% 15% 15%

Beriod 1: Miscsllancous s11 311 15% 2 513
Procure vacuum drying system 11 11 15% 2 13
Auxiliary Building 360 360 50% 180 541

+ Aux Bldg — Hot Machine Shop 10 10 50% 5 15
- Aux Bldg — Balance 350 350 50% 175 525
Conirol Building 8 8 50% 4 12
Fuet Building 363 363 50% 181 544
Radwaste Building 208 208  50% 104 312
* Radw Bldg — Rad & Personnet Tunnel 3 3 50% 2 5
- Radw Bldg — Radwaste Drum Storage 21 21 50% i1 32
+ Radw Bldg — Balance 184 184 50% 92 275
Reactor 761 761 50% 3z 1142
Contingencies for Contaminated Structures 0% 23% 10% 15% 15% 15%
Prepare support equipment for storage 259 258 15% 39 298
Install containment pressure equalization line 21 21 1% 3 24
Interim survey prior to dormancy 329 329 15% 49 379
Prepare and submif interim report 64 64 15% 10 73
Contingencies (standard) 50% 15% 10% 15% 15% 15%
Subtotal Period 1 Activity Costs 51700 $280 $4616 36596 24%  S1585  $8181
Period 1;_Undistributed Cogts 5288 $371 $204 S1716 $3766 $6345 18% 81112 £7457
& Decon equipment 213 213 15% az 245
b Decon supplies 154 154 25% 39 193
¢ Process liquid waste 288 148 197 857 1490 21% 317 13808
d Insurance 250 250 10% 25 275
¢ Property taxes 474 474 10% 47 522
f Health physics supplies 1067 1067 25% 267 1334
g Smail ool atlowance 25 25 15% 4 29
h Disposal of DAW generated 223 7 858 1088 H4% 152 1240
i Plant energy budget 1421 1421 15% 213 1634
j NRCfees 50 50 10% 5 335
k Emergency planning fees 113 113 10% 11 124
Contingencies for a, ¢, g I, i (standard) 0% 15% 10% 15% 15% 15%
Contingencies for b, £ 50% 15% 10% 15% 15% 25%
Contingencies for d, e, j, k 50% 15% 10% 15% 15% 10%
556
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DECOMMISSIONING COST ESTIMATE UPDATE — LINE ITEM REPORT

Wolf Creek Generating Station 1996 SAFSTOR Option {Delayed)

Cost {$Thousands) Activity: Decon  Remove Pack Ship Bury Other Total Contingency Estimate

Period I: Staff Costs 812913 $£12913 15%  $1937 $51485Q
Utility staff cost 12913 12913 15% 1937 14850
Contingencics (standard) 50% 15% 10% 15% 15% 15%

Period 1; Total Cost to Mothball $1939 $230 $371 $204 $1716 321296 $25854 18% 33 0487

Peried 2: Mothballed Annual Maintenance Cost 81 21 $44 3303 $5131 15% §755  $5887
a Health physics supplies 41 41 25% 10 51
b Insurance 60 60 10% 6 66
¢ Property taxes 480 430 10% 48 528
d Disposal of contaminated solid waste 1 H 44 47 15% 7 54
¢ Bituminous roof replacement 41 41 15% 6 47
£ Maintenance supplies 88 88 25% 22 110
g Plant energy budget 194 194 15% 29 223
h NRC Fees 11 it 15% 2 13
i Emergency planning fees 8 8 15% 1 9
j Site maintenance staff 4161 4161 15% 624 4785

Contingencies (standard) 50% 15% 10% 15% 15% 15%
Contingencies fora, f 50% 15% 10% 15% 15% 25%
Contingencies for b, ¢ 50% 15% 10% 15% 15% 10%

Pericd 2: Maintenance Cost (535.1 yr dormancy) %63 $63 52449 3280145 $282720 15% 541626 3324346

Period 3: Activify Costs 51984  §1934 15% 208  S$2282
Review plant drawings and specifications 506 506 15% 76 532
End product description 110 110 15% 17 127
Detailed by-product inventory 143 143 15% 21 165
Define major work sequence 826 826 15% 124 950
Perform safety analysis 34) 341 15% 31 393
Submit dismantling plan 57 57 15% 9 66
Contingencies (standard) 50% 15% 10% 15% 15% 15%

Period 3: Undistributed Costs 8221 £ 5858 85591 826677 16% 51039 37716
a DOC stafT relocation expenses 952 952 15% 143 1095
b Insurance 375 375 10% 38 413
¢ Propesty taxes 712 712 10% n 783
d Healik physics supplies 1 067 1067 25% 267 1334
¢ Heavy equipment rental 262 262 15% 39 302
f Disposal of DAW generated 221 7 858 1086 14% 152 1238
g Plant energy budget 2148 2148 15% 322 2471
h NRC fees 74 74 10% 7 82

Contingencies for a, ¢, £, g (standard) 50% 15% 10% 15% 15% 15%
Contingencics for item d 50% 15% 10% 15% 15% 25%
Contingencies for ifems b, ¢, h 50% 15% 10% 15% 15% 10%

Beriod 3: Staff Costs $18821 SI8821 15%  $2823 821644
DOC staff costs 4 802 4802 15% 720 5523
Utility staff costs 14019 14019 15% 2103 16 122
Contingencies (standard) 50% 15% 10% 15% 15% 15%

Period 3: Total Cosis 3221 57 5858 526396 $27482 15%  $4160 $31642

: Activi i 34380 34320 15% 8657  $5037
Re-activaie plant and temporary facilities 811 811 15% 122 933
Plant systems 459 459  15% 69 528
Reactor intemals 782 782 15% 117 899
Reactor vessel 116 116 15% 107 823
Biological shield 55 55 15% 8 63
Steam generators 344 344 15% 52 395
Reinforced conerete 176 176  15% 26 203
Turbine and condenser 88 88 15% 13 il
Plant structures & buildings 344 344 1% 52 395
Waste management 506 506 15% 76 382
Facility & site closeout 99 99  15% 15 114
Conlingencies (standard) 50% 15% 10% 15% 15% 15%

LERET ]
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DECOMMISSIONING COST ESTIMATE UPDATE — LINE ITEM REPORT

Wolf Creek Generating Station 1996 SAFSTOR Option (Delayed)

Caost ($Thousands) Activity, Decon . Remove Pack Ship Bury Other Total __ Conlingengy, Estimate
Prepare dismantling sequence 264 264 15% 40 304
Plant prep. and temp. services 1635 1635 15% 245 1880
Design water clean-up system 154 154  15% 23 177
Rigging/CCESAocling/etc. 1384 1384 15% 208 1592
Procure casks/liners and containers 135 135 15% 20 156
Contingencies {standard) 50% 153% 10% 15% 15% 15%

Plant systems 521 521 15% 78 599
Vessel head 275 275 15% 41 317

* Reactor internals 275 275 15% 41 317
Remaining buildings 149 149 15% 22 ¥ |
CRD cooling assembly 110 110 15% 17 127
CRD housings and ICl tubes 110 110 15% 17 127
Incore instrumentation 110 110 15% 17 127
Reactor vessel 400 400 15% 60 460
Facility closeout 132 132 15% 20 152
Missile shields 50 50 15% 7 537
Biological shield 132 132 15% 20 152
Steam generators 506 506 13% 76 582
Reinforced concrete 110 116 15% 17 127
Turbine and condensers 344 344 15% 52 395
Auxiliary building 301 301 15% 45 346
Reactor building 301 301 153% 45 340
Contingencies (standard) 50% 15% 10% 15% 15% 15%

Period 4: Rack Removal $£253 44 5100 528 81195 $924 32544 18% 8463 33013
Remove spent fuel racks 253 44 100 28 1195 924 2544 18% 469 3013
Contingencics 56% 25% 10% 15% 15% 15%

Peried 4; NSSS Removal $460  $6879 §831 84365 $36867 549402 21% $10308 $59710
a Reactor coolant piping 66 127 67 19 2221 2499  16% 407 2907
b Pressurizer relief tank 12 60 5 4 211 292 18% 54 346
¢ Reactor coolant pumps & motors 25 38 35 43 3753 3894 15% 595 4488
d Pressurizer 24 29 4 11 1376 1444 16% 228 1671
¢ Steam generators 134 2674 143 3765 19238 25953 16% 4200 30154
f CRDMS/ACIS/service structure removal 58 39 22 15 641 T4 18% 139 913
g Reactor vessel internals 41 1058 270 237 6 666 8271 23% 1940 10212
h Reactor vessel 101 2855 285 271 2762 6274 44% 2745 2019

Contingencies for reactor vesse! & internals 50% 75% 25% 25% 15% 15%
Contingencies for others 50% 25% 10% 15% 15% 25%

$1183 S6470  $2350 £531 519283 $7618 837436 18%  $6559 $£43995
BB - Reactor Coolant 125 76 19 873 240 1333 16% 209 1541
BG - Chemical & Volume Control 387 553 203 56 2548 665 4411 19% 842 5254
BL - Reactor Makeup Water 165 37 11 263 164 640 17% 111 750
BM - Steam Generator Blowdown 371 122 34 119%4 509 2231 16% 366 2597
BN - Boratzd Refueling Water Storage 177 66 11 421 316 991 16% 163 1154
EC - Fuel Poo} Cooling & Cleanup 271 83 21 TI0 357 1503 17% 248 1751
EJ - Residual Heat Removal 241 90 21 951 337 1640 16% 266 1906
EM - High Pressure Coolant Injection 189 68 20 615 285 1176 16% 192 1368
EP - Accumulator Safety Injection 96 3t 7 225 144 303 17% 84 587
GG - Fuel Building HVAC 170 53 12 615 146 996  16% 164 1159
GH - Radwaste Building HVAC 119 33 8 348 104 612 17% 162 714
GL - Auxiliary Building HVAC 309 55 14 344 253 974 18% 174 1149
GN - Containment Cooling 362 122 26 1328 3N 2210 16% 362 2571
GR - Containment Atmospheric Control 7 26 5 447 23 508 15% 76 584
GS - Containment Hydrogen Control 31 23 6 176 101 336 16% 52 388
GT - Containment Purge HVAC 78 38 & 382 131 635 16% 101 736
HA - Gaseous Radwaste 178 83 18 608 189 1075 16% 175 1250
HB - Liquid Radwaste 412 484 153 32 977 468 2526 21% 564 3088
HC - Solid Radwaste 281 243 32 1081 343 1981 16% 313 2294
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DECOMMISSIONING COST ESTIMATE UPDATE — LINE ITEM REPORT

Wolf Creek Generating Station 1996 SAFSTOR Option (Delayed)

Cost (§Thousands) Activity: Decon __ Remove Pack Ship Bury Other Total____Contingency. Estimate
HD - Decontamination 46 53 7 159 104 371 16% 38 429
HE - Boron Recycle 299 8 21 520 326 1250 17% 213 1463
HF - Secondary Liquid Waste 352 538 225 43 1116 609 28283 21% 598 3481
KE - Fuel Handling & Storage, RPV Service 7 9 6 316 338 15% 51 389
LD - Chemical & Detergent Waste 32 82 21 6 147 101 389 20% 77 466
LF - Floor & Equipment Drains 1183 246 65 1593 1152 4249 18% 744 4993
RM - Process Sampling & Analysis 64 50 15 764 147 1041 15% 160 1201
87 - Nuclear Sampling 36 55 7 502 34 634 15% 96 730
Contingencies for Contaminated Systems 50% 25% 10% 15% 15% 15%

E $788 $379 8123 82744 852066  $6101 16% $973  $7076
Auxiliasy Building 278 131 44 983 740 2175 16% 348 2522
Control Building 255 135 44 973 732 2138 16% 339 2477
Fuel Building 40 19 6 151 114 331  16% 33 383
Radwaste Building 119 58 18 397 300 892  16% 143 1035
Reactor Building 96 37 12 240 181 565 16% 93 658
Contingencies for Contarainated Systems 50% 25% 1% 15% 15% 15%

CP/WCGS Non-Contam Comp (Syst Specific) 47 817712 1818 16% 5289 $2108
AB - Main Steam 148 148 15% 22 170
AC - Main Turbine 139 139 5% 21 160
AD - Condensate 141 141  15% 21 162
AE - Feedwaler %6 96 15% 14 110
AF - Feedwater Hir Extraction, Drains, Vents 143 143 15% 22 165
AK - Condensate Demineralizer 49 49 15% 7 56
AL - Auxiliary Feedwater 21 21 15% 3 24
AP - Condensate Storage & Transfer 41 41 15% 6 48
AQ - Condensate & Feedwater Chem Addition 13 13 15% 2 15
CA - Steatn Seal 13 13 15% 2 15
CB - Main Turbine Lube Qil 29 29 15% 4 33
CC - Generator Hydrogen & CO2 5 5 15% 1 6
CD - Generator Seal Oil 7 7 15% 1 9
CE - Stator Cooling Water 6 6 15% 1 7
CF - Lube Qil Storage, Transfer, & Purificatio 22 22 15% 3 26
CG - Condenser Air Removal 17 17 15% 3 20
CH - Main Turbine Contro] Oil 31 31 5% 5 35
EB - Closzd Cooling Water 34 34 15% 5 39
EG - Component Cooling Water 142 142 15% 21 164
EN - Containment Spray 47 42 89 33% 30 119
FA - Auxiliary Steam Generator 7 7 15% H 9
FB - Auxiliary Steam 69 69 15% 10 79
FC - Auxiliary Turbines 33 33 15% 5 38
FE - Auxiliary Steam Chemical Addition 3 3 15% ¢ 4
GA - Plant Heating 74 74 15% 11 86
GB - Central Chilled Water 54 54 1% 8 62
GK - Control Building HYAC 156 156 15% 23 180
GM - Diesel Generator Building HVAC 29 29 15% 4 33
GP - Containment Integrated Leak Rate Test 6 6 15% 1 7
JE - Emergency Fuel Oil 33 33 15% 5 38
KJ - Standby Diesel Engine 107 107 15% 16 123
LB - Roof Prains 58 58 1% 9 67
Contingencies {standard) 50% 15% 10% 15% 15% 15%

s 2111 8211 15% 3317 Ss2427
AN - Demineralized Water Storage & Transfe 43 43 15% 6 50
AX - Acid Feed 20 20 15% 3 23
CL - Chlorination 15 15 15% 2 17
CO - Carbon Dioxide 4 4 15% i 5
CW - Circulating Water 200 200 15% 30 230
CZ - Caustic Acid 3 3 15% i 4
DA - Circulating Water 207 207 15% 31 238
DM - Equipment Drains 63 63 15% 9 73
DO -« Diesel Oil 1 1 15% 0 1
EA - Service Water 66 66 15% 10 76
EF - Essential Service Water 81 81 15% 12 93
FO - Fuel Oil 15 15 15% 2 17
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DECOMMISSIONING COST ESTIMATE UPDATE — LINE ITEM REPORT

Wolf Creek Generating Station 1996 SAFSTOR Option (Delayed)

Cost {$Thousands) Adtivity: Decon _ Remove Pack Ship Bury Other Totai  Contj imate
FP - Fire Protection 160 160 15% 24 184
GD - Essntl Svee Water Pmphse Bldg HVAC 9 9 1% 1 11
GE - Turbine Building HVAC 108 108 15% 16 124
GF - Miscellaneous Building HVAC 35 35 1% 5 40
HY- Hydrogen 3 6 15% 1 7
KA - Compressed Air & Instrument 169 169 15% 25 194
KB - Breathing Air 27 27 15% 4 32
KC - Fire Protection 292 292 15% 44 336
KD - Domestic Water 48 48  15% 7 36
KH - Service Gas 19 19 15% 3 22
LA - Sanitary Drains 14 14 15% 2 16
LC - Yard Drains 2 2 1% 0 2
LE - Oily Waste 103 103 15% 15 119
NT - Nitrogen 4 4 15% 1 3
OX - Oxygen 4 4 15% 1 5
ST - Sewage Treatment 24 24 15% 4 28
SW - Screea Wash 16 16 15% 2 18
8Z - Service Air 50 50 15% 7 57
VA-1&C Shop HVAC 3 3 15% ¢ 4
VB - 1&C Shop Computer Room HVAC 2 2 15% 0 2
VC - Health Physics Computer Room HVAC 3 5 15% 1 6
VH - Circ Water & Makeup Water Scrmhse Ve 6 6 15% 1 7
VJ - Shop Bldg Machine Shop Area Ventilatio 1 1 15% 0 1
VL. - Shop Building HVAC 2 2 15% 4] 2
VS - Administration Building HVAC 5 5 15% 1 6
VT - Technical Support Building HVAC 2 2 15% 0 2
VV - Miscellaneous Building HVAC 3 3 1% 0 4
VW - Waste Water Treatment Ventilation 1 1 15% 0 1
WD - Domestic Water 26 26 15% 4 30
WG - Gland Water & Motor Cooling Water 18 18 15% 3 21
WL - Cooling Lake Makeup & Blowdown 18 18 15% 3 21
WM - Makeup Demineralizer 97 97 15% 15 112
WS - Plant Service Water 86 86 15% 13 9%
WT - Waste Water Treatment 18 18 15% 3 21
W2Z, - Radivactive Liquid Waste 5 5 15% 1 6
Contingencies (standard) 50% 15% 10% 15% 15% 15%

CRAVCGS Decontaminable Comp (Nen-SysiSpec £92 $388 $480 2% $104 $584
Auxiliary Building 33 143 176  22% 38 213
Control Building 34 131 165 22% 37 202
Fuel Building 3 17 20 2i% 4 24
Radwaste Building 12 49 60 22% 13 73
Reactor Building 11 49 59 21% 13 72
Contingencies (standard) 50% 15% 10% 15% 15% 15%

K 51189 $1189 15% £178 81367
Auxiliary Building 428 428 15% 64 492
Control Building 400 400 15% 60 450
Fuel Building 55 55 15% 8 63
Radwaste Building 162 162 15% 24 186
Reactor Building 144 144  15% 22 166
Contingencies (standard) 50% 15% 10% 15% 15% 15%
H i £17 17T 5% 5138 $1.055
Contingencies (standard) 50% 15% 10% 15% 15% 15%
Peried 4: Decontamination of Site Bldgs $1922 $638 $295 $88  §7907 £675 S11575 21%  $£2463 814039
Augxiliary Building 445 27 63 19 1959 93 2606 21% 546 3152
+ Aux Bldg — Hot Machine Shop 17 1 1 49 68  24% 16 84
+ Aux Bidg — Balance 429 27 62 18 1909 93 2537 21% 530 3068
Control Building 9 1 1 1 40 1 54 21% 11 65
Fuel Building 391 295 46 15 743 195 1685 25% 417 2101
Radwaste Building 254 13 35 16 1119 46 1477 21% 310 1788
« Radw Bldg — Rad & Personnei Tunnel 10 1 1 24 36 25% 9 45
+ Radw Bldg — Radwaste Drum Storage 26 1 3 1 112 3 147 21% 31 178
« Radw Bldg — Balancz 218 12 30 8 984 43 1295 21% 270 1565
Reactor Building 823 351 151 44 4045 340 5754 20% 1179 6933
Contingencies for Contaminated Structures 50% 5% 10% 15% 15% 15%
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DECOMMISSIONING COST ESTIMATE UPDATE — LINE ITEM REPORT

Wolf Creek Generating Station 1996 SAFSTOR Option (Delayed)

Cost {$Thousands) Activity: D oV hi Bu otal____Contingen imate

L inati £329 5329 13% $42 5379
Contingencies (standard) 50% 15% 10% 15% 15% 15%

a Decon equipment 199 189 15% 30 229

b Decon supplies 345 345  25% 86 431

¢ DOC staff relocation expenses 891 891 15% 134 1025
d Process liquid radwaste 335 3i6 365 2173 3190 18% 580 3770
¢ Insurance 134 734 10% 73 807
f Property taxes 1031 1031 10% 103 1134
g Health physics supplies 2384 2384 25% 596 2980
h Heavy equipment rental 4058 4058 15% 609 4666
i Small toof allowance 342 342 15% 51 393
j Pipe cutting equipment 619 619  15% 93 712
k Disposal of DAW generated 494 19 2376 2888 14% 409 3297
1 Plant energy budget 2478 2478  15% 372 2850

m NRC fees 221 221 10% 22 244
Contingencies fora, ¢, d, h, i,j, L m 50% 15% 10% 15% 15% 15%

Contingencies for items b, g 50% 15% 10% 15% 15% 25%
Contingencies for items e, fin 50% 15% 10% 15% 15% 10%

Period 4. Staff Costs 543648 3648 15% 86347 830196
DOC staff costs 11973 11973  15% 1796 13 769
Utility staff costs 31676 31676 15% 4751 36427
Contingencies {standard) 50% 15% 10% 15% 15% 15%

Period 4:_ Tolal Costs $4202  §21247 $4 765 35518 572345 380341 S188 708 18% 533 321 $222 029

: $306 3306 15% 846 $352
Main turbine/generator 74 74 1% 11 85
Main condensers 232 232 15% 35 267
Contingencies (standard) 50% 15% 10% 15% 15% 15%

£29 184 £29184 13% 54378 8313362
Auxiliary Building £44]) 8441 15% 1266 9708

+ Aux Bldg — Hot Machine Shop 24 24 15% 4 27

+ Aux Bldg — Balance 8418 8418 15% 1263 9680
Control Building 2835 2835 1% 425 3260

+ Ctrl Bldg — Communications Corridor 372 372 15% 56 428

- Ctr] Bldg — Balance 2463 2463 15% 369 2832
Diesel Generator Building 428 428 15% 64 492
Fuel Building 2766 2766 15% 415 3181
Radwaste Building 3370 3370 15% 505 3875

* Radw Bldg - Rad & Personnel Tunnel 18 18 15% 3 21

- Radw Bldg — Radwaste Drum Storage 433 453  15% 68 521

+ Radw Bidg - Balance 2898 2898 15% 435 3333
Reactor Building 5182 5182 5% 77 5960
"Furbine Building 6162 6162 15% 924 7087

+ Turb Bldg - Auxiliary Boiler 25 25 15% 4 28

+ Turb Bldg — Balance 6138 6138 15% 921 7058
Contingencies (standard) 50% 15% 10% 15% 15% 15%

Access Vaults 53 53 1% 8 61
Administration 298 298 15% 45 343
Chlorine Storage 24 24 15% 4 28
Circulating Water Discharge Structure 500 500 13% 75 575
Circulating Water Intake & Screenhouse 1186 1180 15% 177 1357
Covered Walkways 11 11 15% 2 13
Essential Service Water System Pumphouse 1113 1113 15% 167 1280
Essential Service Water System Valve House 17 17 15% 3 20
081556
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DECOMMISSIONING COST ESTIMATE UPDATE — LINE ITEM REPORT

Wolf Creek Generating Station 1996 SAFSTOR Option (Delayed)

Cost ($Thousands) Adtivity: Decon  Remove Pack Ship Bury Total _ Conii imate
MMO Building 245 245 15% 37 282
Miscellancous Site Foundations 533 533 15% 20 613
Miscellaneous Site Structures (32 structures) 1424 1424 15% 214 1637
Oil Separator and Waste Tank 3 3 15% 0 3
Security Building/Guardhouse 452 452 15% 68 319
Site Security Diesel Generator 4 4 15% 1 5
Waste Water Treatment 24 24 15% 4 28
Contingencies (standard} 50% 15% 10% 5% 15% 15%

Remove rubble 4151 4151 5% 623 4774
Grade & landscape site 1 520 1520 15% 228 1748
Final report to NRC 170 170 15% 26 196
Contingencies (standard) 50% 15% 10% 15% 15% 15%
a Insurance 207 207 10% 2t 227
b Property taxes 620 620 10% 62 682
¢ Heavy equipment rental 2633 2633 15% 395 3027
d Small tool allowance 343 343 15% 52 395
¢ Plant energy budget 144 144 15% 22 166
Contingencies fora, b 50% 15% 10% 15% 15% 10%
Contingencies for ¢, d, e {standard) 50% 15% 10% 15% 15% 15%

Period 3:. Staff Costs 517109 $17109 13% @ $2366 819675
DOC staff costs 7715 7715 15% 1157 8873
Utillity staff costs 9394 9394 15% 1409 10 803
Contingencies (standard) 50% 15% 10% 15% 15% 15%

Period 5; Total Cosls $41 042 521226 $62268 15% $9755 371567

Total Cost to Decommission 56281 862575 $5 420 85792 $77575 $429444 $5870838  16%  $93 048 5680 136

Input Variables Summary Cost Component Chg from *93: 1996 Avg Annl

WCNOC Staff — Management Labor 11.3% 3.6%
b 199¢ 1993 WCNOC Staff — Contract Labor 12.3% 3.9%

Utility O&B {All Labor) 71.0% 64.6% DOC Staff Labor 10.3% 3.3%

DOC O&B (Administrative) 90.0% 90.0% Security Guards Labor 12.3% 3.9%

DOC 0&B (General Labor) 40.0% 40.0% Craft Labor 9.1% 29%

Specialty Consultant Labor 10.1% 33%
Transportation Costs 3.1% 1.0%
b Material and Equipment 92.0% 29%

On Decommissioning Labor 21.0% 21.0% NRC Fees 4.8% 1.6%

On Demolition Labor 13.0% 13.0% Emergency Planning Fees 17.9% 56%

On Equipment and Matertals 14.2% 14.2% Other 6.3% 1%

Radwaste Burial 10.0% 3.2%
Radwaste Off-Site Processing 72.4% 19.9%
9 Primary Liability Insurance 12.1% 3.9%

Height Adjustrent, 12' . 20' 15.0%  20.0% Excess Property Insurance (NEIL IT) -366%  -14.1%

Respiratory Protection Adjustment 371.5% 50.0% Property Taxes (initial rate) 44.0% 12.9%

Radialion/ALARA Adjustment 25.0% 32.0% Electrical Energy -14.2% -5.0%

Protective Clothing Adjustment 22.5% 30.0% 0il 14.8% 4.7%

Work Break Adjustment 8.3% 8.3% ‘Fotal Cost Estimate 123% 3.9%

A5
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DECOMMISSIONING COST ESTIMATE UPDATE — LINE ITEM REPORT

Wolf Creek Generating Station 1996 ENTOMB Option (Delayed)

_Cost ($Thousands) Adivity: Decon __ Remove Pack Shi 1 Tota nti
od L. Ackivity G £2347  £2347 15% $352 $2099
Prepare prelim decommissioning plan 143 143 15% 21 165
Review plant drawings and specs 506 506 15% 76 582
End product description 110 110 15% 17 127
Detailed by-product inventory 143 143 15% 21 165
Define major work sequence 826 826 15% 124 950
Perform safety analysis of operation 220 220 1% 33 253
Perform safety analysis 341 341 15% 51 393
Submit dismantling plan 57 57 15% 9 66
Contingencies (standard) 0% 15% 10% 15% 15% 15%

Peried J: Undistributed Costs S115 5282 $£86 81200 S1261%8 $14300 15%  $2097 816398
a Decon equipment 213 213 15% 32 245
b Decon supplies 154 154  25% 39 193
¢ DOC staff relocation expenses 952 952 15% 143 1095
d Process liquid waste 115 59 79 341 594 21% 126 720
¢ Insurance 1104 1104 i0% 110 1214
f Property taxes 2097 2097 10% 210 2306
g Healih physics supplies 1 067 1067 25% 267 1334
i Disposal of DAW generated 223 7 858 1088 14% 152 1240
j Plant energy budgel 6315 6315 15% 947 7263
k NRC fees 219 219 10% 22 240
| Emergency planning fees 498 498  10% 50 548

Contingencies for 2, ¢, 4, i, j (standard) 50% 15% 10% 15% 15% 15%
Contingencies forb, g 50% 15% 10% 15% 15% 25%
Contingencies for ¢,k, | 50% 15% 10% 15% 15% 10%

Period 1: Staff Costs 562294 $62204 15%  $0249 S71638
DOC staff cost 5251 5251 15% 788 6038
Uhifity staff cost 57043 57043 15% 8556 65 600
Contingencies (standard) 0% 15% 10% 15% 15% 15%

Period 1: Total Costs SI15 282 586 31200 377260 378942 15% S11794 500733

. $2126  $2126 15% $19 52445
Prepare plant & facilities for entombment 542 542 15% 81 623
Plant systems 459 459 15% 69 528
Reinforoed concrete 176 176 15% 26 203
Plant structures & buildings 344 344 15% 52 395
Waste management 506 506 15% 76 582
Facility & site closeout 99 929 15% 15 114
Contingencies (standard) 50% 15% 10% 15% 15% 15%
i0d2: Detailed Work P i §1053 81053 15% 8158 81210
Plant 521 521 15% 78 599
Entombment structures 99 9% 15% 15 114
Facility closeout & dormancy 132 132 15% 20 152
Auxiliary building 301 301 15% 45 346
Contingencies (standard) 0% 15% 10% 15% 15% 15%

Prepare dismantling sequence 55 55 15% 8 63
Procure vacuum drying system il 11 15% 2 13
Conlingencies {standard) 50% 15% 10% 15% 15% 15%

Period 2: Rack Removal $268 44 £101 $28 51195 8924 £23560 19% $477  £2037
Remove spent fuel racks 268 44 101 28 1195 924 2560 19% 477 3037
Contingencies 50% 25% 10% 15% 15% 15%

T EL
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DECOMMISSIONING COST ESTIMATE UPDATE — LINE ITEM REPORT

Wolf Creek Generating Station 1996 ENTOMB Option (Delayed)
Cost ($Thousands) Activity: Decon  Remove Pack Ship Bury. Other Total Contingency Estimate
i 52295 £312 SIs410 87378 $36791 18% 86542 843340
BG - Chemical & Volume Control 420 602 205 56 2 548 665 4496 19% 871 5367
BL - Reactor Makeup Water 180 37 11 263 164 655 17% 114 770
BM - Steam Generator Blowdown 405 123 34 1194 509 2266 17% 374 2640
BN - Borated Refueling Water Storage 193 66 " 421 316 1008 17% 167 1175
EC - Fuel Pool Cooling & Cleanup 294 84 21 770 357 1527 1% 254 1782
EJ - Residual Heat Removal 262 91 21 951 337 1663 16% 271 1934
EM - High Pressure Cootant Injection 205 68 20 615 285 1193 16% 196 1389
EP - Accumulator Safety Injection 104 32 7 225 14 513 17% 86 598
GG - Fuel Building HVAC 183 53 12 615 146 1009 17% 167 1176
GH - Radwaste Building HVAC 128 33 8 348 104 622 17% 104 726
GL - Augxiliary Building HVAC 332 55 14 344 253 998 8% 180 1178
GN - Containment Cooling 392 123 26 1328 371 2241 16% 369 2610
GR - Containment Atmospheric Control 7 27 5 447 23 509 15% 76 585
G8 - Containment Hydrogen Control 33 23 6 176 101 338 16% 53 n
GT - Containment Purge HYAC 85 38 6 382 131 642  16% 103 745
HA - Gaseous Radwaste 192 84 12 608 189 1091  16% 179 1269
HB - Liquid Radwaste 456 525 154 2 977 468 2611 23% 596 3207
HC - Solid Radwaste 306 246 32 081 343 2008 16% 320 2328
HD - Decontamination 51 36 7 159 104 377 16% 59 436
HE - Boron Recycle 324 84 21 520 326 1276 17% 220 1495
HF - Secondary Liquid Waste 389 585 227 43 1116 609 2968 2% 629 3597
KE - Fuel Handling & Storage, RPV Service 7 9 6 316 338 15% 51 389
LD - Chemical & Delesgent Waste 37 89 23 6 147 101 402  20% 81 483
LF - Floor & Equipment Drains 1297 248 65 1593 1152 4356 18% 771 5126
RM - Process Sampling & Analysis 71 30 15 764 147 1048 15% 162 1210
8J - Nuclear Sampling 39 55 7 502 34 637 15% 97 734
Contingencies for Contaminated Systems 0% 25% 10% 15% 15% 15%

CPAWCGS Contam Comp (Non-System Specific) 2898 £384 8123 §2744 $2066 56216 16% 81003  §7219
Augxiliary Building 317 132 44 983 740 2215 16% 357 2572
Conirol Building 290 136 44 973 732 2174 16% 348 2522
Fuel Building 46 19 6 151 114 337 16% 54 391
Radwaste Building 136 59 18 397 300 910 16% 147 1057
Reactor Building 110 38 12 240 181 581 17% 96 677
Contingencies for Contaminated Systems 50% 25% 16% 15% 15% 15%

Contingencies (standard) 50% 15% 10% 15% 15% 15%
Auxiliary Building 476 30 64 19 1959 23 2640 21% 562 3203

+ Aux Bldg — Hot Machine Shop 18 i 1 49 6%  24% 17 86

+ Aux Bldg — Balance 458 30 63 18 1909 93 2571 21% 546 3117
Control Building 10 1 1 1 40 1 55 22% 12 67
Fuetl Building 423 323 46 15 743 195 1745 25% 440 2185
Radwaste Building 271 15 36 10 1119 46 1496 21% 319 1815

+ Radw Bldg — Rad & Personnel Tunnei 10 H 1 24 36 25% 9 45

+ Radw Bldg — Radwaste Drum Storage 27 1 3 1 112 3 148 2% 32 179

» Radw Bldg — Balance 234 13 31 8 984 43 1313 21% 279 1591
Contingencies for Contaminated Structures 50% 25% 10% 15% 15% 15%

: i £620 8443 51063 15% 5159  $1223
Prepare support equiprient for storage 125 125 15% 19 144
Isolate systems & components at entombment 56 56 15% 8 64
Construct entorbment barriers 419 419 15% 63 482
Install containment pressure equalizer line 20 20 15% 3 23
Interim survey prior to dormancy 316 316 1% 47 364
Prepare and submit interir report 127 127 15% 19 146
Contingencies (standard) 50% 15% 10% 15% 15% 15%
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DECOMMISSIONING COST ESTIMATE UPDATE — LINE ITEM REPORT

Wolf Creek Generating Station 1996 ENTOMB Option (Delayed)
Cost {$Thousands) Activity: Decon __Remove Pack Ship Bury Other Total __ Contin imate
a Decon equipment 199 199 15% 30 229
b Decon supplies 289 289  25% 72 361
¢ DOC staff relocation expenses 891 891 15% 134 1025
d Process liquid radwaste 243 271 302 18597 2712 18% 478 3190
e Insurance 468 468 10% 47 515
f Property taxes 388 888 10% 89 977
g Health physics supplies 1997 1997  25% 499 2497
h Heavy equipment rental 1130 1130 15% 170 1300
i Small fool allowance 167 167 15% 25 192
j Pipecutting equipment 619 619 15% 93 712
1 Disposal of DAW generated 418 13 1607 2037 14% 285 2322
m Plant energy budget 2 548 2548 1% 382 2930
n NRCfees 46 46  10% 5 51
o Emergency planning fees 61 61 10% 6 67
Contingencies fora, ¢, d, b, i,j, k, L m 50% 15% 10% 15% 15% 15%
Contingencies for Undistributed ftems b, g 50% 15% 10% 15% 5% 25%
Contingencies for Undistitemse, f,n, 0 50% © 5% 10% 15% 15% 10%
Period 2: Staff Costs 338664 $£382664 15%  §5800 844463
DOC staff costs 9381 9381 15% 1407 10 789
Utility staff costs 20282 20282 15% 4392 33675
Contingencies (standard) 50% 15% 10% 15% 15% 15%
Period 2: Tolal Costs $2992 39681  S36l6  $I021 $29714 $62359 $109384 17%  S$I8250 $127 634
Health physics supplies 7 7 15% 1 8
Insurance 51 51 15% 8 58
Property taxes 444 M4 15% 67 511
Maintenance supplies 55 55 15% 8 63
Plant energy budget 89 89 1% 13 102
NRC Fees 9 9 15% 1 11
Site maintenance staff 1757 1757 15% 264 2020
Contingencies (standard) 50% 15% 10% 15% 15% 15%
Period 3: Entombed Maintenance Cost — 49.6 y1 3119617 3119617 15% 517943 3137560
H S1114 sliid 1% 3167  S$1281
Review plant drawings and specifications 143 143 15% 21 165
Submit for possession-only license 110 110 15% 17 127
End product description 35 35 15% 5 41
Detailed by-product inventory 165 165 15% 25 190
Define major work sequence 110 110 15% 17 127
Perform safety analysis of operation 220 220 15% 33 253
Perform safety analysis of end product 220 220 15% 33 253
Submit dismantling plan 110 110 15% 17 127
Contingencies (standard) 50% 15% 10% 15% 15% 15%
a DOC staff relocation expenses 891 891 15% 134 1025
b Insurance 351 351 10% as 385
¢ Property taxes 666 666 10% 67 733
d Health physics supplies 999 999  25% 250 1248
e Heavy equipment rental 246 246 15% 37 283
f Plant energy budget 973 973 1% 146 1119
g NRCfees 70 70 10% 7 e

Contingencies (standard) for items a, e, f 50% 15% 10% 15% 15% 15%

Contingencies for Undistributed items d 50% 15% 10% 15% 15% 25%

Centingencies for Undistdbuted items b, ¢, g 50% 15% 10% 15% 15% 10%

Period 4: Staff Costs $18821 S$18821 15%  $2823 $21644
DOC staff costs 4 302 4302 15% 720 5523
Uility staff costs 14019 14019 15% 2103 16122
Conlingencies (standard) 50% 15% 10% 15% 15% 15%

Period 4: Total Costs 524131 $24131 1% 83665 $277%6

01586
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DECOMMISSIONING COST ESTIMATE UPDATE — LINE ITEM REPORT

Wolf Creek Generating Station 1996 ENTOMB Option (Delayed)
Cost {$Thousands) Activity: Decon _ Remtove Pack Ship Bury Other _ Tetal __Contingeney Estimate
Re-activate plant and temporary facilities 811 81t 15% 122 933
Plant systems 459 459 15% 69 528
Reactor internals 782 782 15% 117 899
Reactor vessel 716 716 15% 107 823
Biological shield 55 55 I5% 8 63
Steam generators 344 344 15% 52 395
Reinforced conerete 176 176 15% 26 203
Turbine & condenser 82 88 15% 13 101
Plant structures & buildings 344 344  15% 52 395
Waste management 506 506  15% 76 582
Facility & site closeout 99 9% 15% 15 114
Contingencies (standard) 50% 15% 10% 15% 15% 15%
: i i $3573 81573 1% $536 84109
Prepare dismantling sequence 264 264 15% 40 304
Plant preparation & temporary services 1635 1635 15% 245 1280
Design water clean-up system 154 154 15% 23 177
Rigging/CCESftooling/ete. 1384 1384 15% 208 1592
Procure casks/liners & containers 135 135 15% 20 156
Contingencies (standard) 50% 15% 10% 15% 15% 15%
Period 5: Detailed Work Procedures $3524 83324 5% $£529 84053
Plant systems 521 521 15% 78 599
Vessel head 275 275 15% 41 317
Reactor internals 275 275 15% 41 317
Remuaining buitdings 149 149 15% 22 171
CRD cooling assernbly 110 119 15% 17 127
CRD housings & ICI tubes 110 110 15% 17 127
Incore instrumentation 110 110 15% 17 127
Reactor vessel 400 400 15% 60 460
Facility closeout 132 132 15% 20 152
Missile shields 0 30 15% 7 57
Biological shield 132 132 15% 20 152
Steam generators 506 506 15% 76 582
Reinforced concrete 110 110 15% 17 127
Turbine & condensers 344 344 15% 52 395
Reactor building 301 a0k 15% 45 345
Contingencies (standard) 0% 15% 10% 5% 15% 15%
Period 3: Nuclear Steam Supply System Removal 8460 26879 8831 84365 $363867 849402 21% 810308 859710
a Reactor coolant piping 66 127 67 19 2221 2499 16% 407 2507
b Pressurizer relief tank 12 60 5 4 211 292 18% 54 346
¢ Reactor coolant pumps & motors 25 38 35 43 3753 3894 15% 595 4488
d Pressurizer 24 29 4 11 1376 1444 16% 228 1671
e Steam generators 134 2674 143 3765 19238 25953 16% 4200 30154
f CRDMS/ACIS/service structure removal 58 39 22 15 641 774 18% 139 913
g Reactor vessel internals 41 1058 270 237 6 666 8271 23% 1940 10212
h Reactor vessel 101 2855 285 271 2762 6274 44% 2745 92012
Contingencies for reactor vessel & internals 50% 75% 25% 25% 15% 15%
Contingencies for others 50% 25% 10% 15% 15% 25%

Period 5: Disposal of Plant Systems £191 85632 $76 s19 5873 $240  $7031 1% 81130 53161

852 3172 $76 819 8373 $240 81432 1% 242 81674

BB - Reactor Coolant 125 76 19 873 240 1333 16% 209 1541

EN - Containment Spray 52 47 100  33% 33 133
Conlingencies 50% 25% 10% 15% 15% 15%

OO 56
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DECOMMISSIONING COST ESTIMATE UPDATE — LINE ITEM REPORT

Wolf Creek Generating Station 1996 ENTOMB Option {(Delayed)
Cost (SThousands) Activity: Decon  Remove Pack Ship Bury Other Total Contingency Estimate
CPAVCGS Non-Contam Comp {Syst Specific) $47 81772 £1818 16% £28  $2108
AB - Main Steam 148 148 15% 22 170
AC - Main Tusbine 139 139 15% 21 160
AD - Condensate 141 141  15% 21 162
AE - Feedwaler 2% 9% 15% 14 110
AF - Feedwater Hir Extraction, Drains, Vents 143 143 15% 22 165
AK - Condensate Demineralizer 49 49  15% 7 56
Al - Auxiliary Feedwater 21 2t 15% 3 24
AP - Condensate Storage & Transfer 41 41 15% S 48
AQ - Condensate & Feedwater Chem Addition 13 13 15% 2 15
CA - Steamn Seal 13 13 15% 2 i5
CB - Main Turbine Lube Oif 29 29 15% 4 33
CC - Generator Hydrogen & CO2 5 5 15% 1 6
CD - Generator Seal Gil 7 7 15% 1 9
CE - Stator Cooling Water 6 6 1% 1 7
CF - Lube Oil Storage, Transfer, Purification 22 22 15% 3 26
CG - Condenser Air Removal 17 17 15% 3 20
CH - Main Turbine Control Oil 31 31 15% 5 35
EB - Closed Cooling Water 34 34 1% 5 39
EG - Component Coaling Water 142 142 15% 2] 164
EN - Containment Spray 47 42 80 33% a0 119
FA - Auxiliary Steam Generator 7 7 15% i 9
FB - Auxiliary Steam 69 69 15% 10 79
FC - Auxifiary Turbines 33 33 1% 5 38
FE - Auxiliary Steam Chemical Addition 3 3 15% 0 4
GA - Plant Heating 74 MM 15% H 86
GB - Central Chitled Water 54 54 15% g 62
GK - Control Building HYAC 156 156 15% 23 180
GM - Diesel Generator Building HVAC 29 29 15% 4 3
GP - Containment Integrated Leak Rate Test 6 6 15% 1 7
JE - Emergency Fuel Oil 33 33 15% 5 38
KIJ - Standby Diesef Engine 167 107 15% 16 123
LB - Roof Drains 58 58 15% 9 67
Contingencies (standard) 50% 15% 10% 15% 15% 15%
- 52111 $2111 15% $317 $2427
AN - Demineralized Water Storage & Transfe 43 43 15% 6 30
AX - Acid Feed 20 20 15% 3 23
CL - Chlorination 15 15 15% 2 17
CO - Carben Dioxide 4 4 15% 1 5
CW - Circulating Water 200 200 15% 30 230
CZ - Caustic Acid 3 3 I5% 0 4
DA - Circulating Water 207 207 15% K} 238
DM - Equipment Drains 63 63 15% 9 3
DO - Diesel Qil 1 1 15% 0 1
EA - Service Water 66 66 15% 10 76
EF - Essential Service Water 81 81 I% 12 93
FO - Fuel Oit 15 15 15% 2 17
FP - Fire Protection 160 160 15% 24 184
GD - Essntl Svce Water Pmphse Bldg HVAC 9 9 15% I 11
GE - Turbine Building HVAC 108 108 15% 16 124
GF - Miscellanecus Building HVAC 35 35 15% 5 40
HY- Hydrogen 6 6 15% 1 7
KA - Compressed Air & Instrument 169 169  15% 25 194
KB - Breathing Air 27 27 1% 4 32
KC - Fire Protection 292 292 15% 44 336
KD - Domestic Water 48 18 15% 7 56
KH - Service Gas 19 19 15% 3 22
LA - Sanitary Drains 14 4 15% 2 16
LC - Yard Drains 2 2 15% 0 2
LE - Oily Waste 103 103 15% 15 119
NT - Nitrogen 4 4 15% 1 5
OX - Oxygen 4 4 15% 1 5
ST - Sewage Treatment 24 24 15% 4 28
SW - Screen Wash 16 16 15% 2 18
SZ - Service Air 50 50 15% 7 57
01596
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DECOMMISSIONING COST ESTIMATE UPDATE — LINE ITEM REPORT

Wolf Creek Generating Station 1996 ENTOMB Option {Delayed)
Cost (§Thousands) Activity: Decon __Remove Pack Ship Bury Other Total __ Contingency Estimate
VA -1&C Shop HVAC 3 3 15% 0 4
VB - 1&C Shop Computer Room HVAC 2 2 15% 0 2
VC - Health Physics Computer Room HVAC 5 5 15% 1 6
VH - Circ Water & Makeup Water Scrnhse Ve 6 6 15% 1 7
VJ - Shop Bidg Machine Shop Area Ventilatio 1 1 15% ] 1
VL - Shop Building HVAC 2 2 15% 0 2
V8 - Administration Building HVAC 5 5 15% 1 6
VT - Technical Support Building HVAC 2 2 15% 0 2
YV - Miscellaneous Building HVAC 3 3 1% 0 4
VW - Waste Water Treatment Ventilation 1 1 15% B 1
WD - Domestic Water 26 26 15% 4 30
WG - Gland Water & Motor Cooling Water 18 18 15% 3 21
WL - Cooling Lake Makeup & Blowdown 18 18 15% 3 21
WM - Makeup Demineralizer 97 97 15% 15 112
WS - Plant Service Water 86 8% 15% 13 99
WT - Waste Water Treatment 18 13 15% 3 21
WZ - Radioactive Liquid Waste 5 5 15% 1 6
Contingencies (standard) 50% 15% 10% 15% 15% 15%
g = 892 $388 3480 22% 5104 3584
Auxiliary Building 33 143 176 2% 3g 213
Control Building 34 131 165 22% 37 202
Fuel Building 3 17 26 21% 4 24
Radwaste Building 12 49 60 22% 13 73
Reactor Building 11 49 59 21% 13 72
Contingencies (standard) 50% 15% 10% 15% 15% 15%
51189 31182 1% 8178 81367
Auxiliary Buitding 428 428  15% 64 492
Control Buiiding 400 400  15% 60 460
Fuel Building 55 55 15% 8 63
Radwaste Building 162 162 15% 24 186
Reactor Building 144 144 15% 22 166
Contingencies (standard) 50% 15% 10% 15% 15% 15%

H i 62 862 15% £ 871
Contingencies (standard) 50% 15% 10% i5% 15% 15%

: 3823 3351 8151 $44 24045 2340 35754 20% 81179 6933
Reactor Building 823 351 151 44 4045 340 5754 20% 1144 6898
Contingencies 50% 25% 10% 15% 15% 15%

Period 5: License Termination Survey 329 $329  15% 349 379

Contingencies {standard) 50% 15% 10% i5% 15% 15%

Period 3: Undistributed Costs $233 703 $180 83483 514087 SI8636 16%  S3035 821741
a Decon equipment 227 227 15% 34 261
b Decon supplies 408 408  25% 102 510
o DOC staff relocation expenses 1015 i0is 15% 152 i167
d Processliquid waste 233 112 159 689 1199 21% 255 1454
¢ Insurance 870 8§70 10% 87 956
f Property taxes 1221 1221 10% 122 1344
g Health physics supplies 2825 2825 25% 706 3531
h Heavy equipment rental 4 807 4807 1% 721 5529
i Small tool allowance 221 221 15% 33 254
j Pipe cutting equipment 705 705 15% 106 811
k Disposal of DAW generated 585 22 2793 3400 14% 481 33881
1 Plant energy budget 1525 1525 15% 229 1754
m NRC fees 263 263 10% 26 289

Contingencies (standard) foracdehijki 50% 15% 10% 15% 15% 15%
Contingencies forb, g 50% 15% 10% 15% 15% 25%
Contingencies fore, f, m 50% 15% 10% 15% 15% 10%
LY RS
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Appencit Cpage 7

Wolf Creek Generating Station 1996 ENTOMB Option (Delayed)

ousands) Activity: Decon  Remove Pack Shi __Bury ___Other Total __ Contingeney Estimate

Period 5: Staff Costs £48399 $48399 15%  $7260 §55659
POC staff costs 14977 14977 15% 2247 17224
Utility staff costs 33422 33422 15% 5013 38435
Contingencies (standard) 50% 15% 10% 15% 15% 15%

Period 5: Total Cost S1 707 812924 $1 761 $4607 $45268 $74872 SI141140 18% 524712 5165851
Main turbine/generator 74 4 15% 11 85
Main condensers 232 232 15% 35 267
Contingencies (standard) 50% 15% 10% 15% 15% 15%

CPWICGS Demelition Quantities 320184 520184 15%  $4378 833562
Auxiliary Building 8441 8441 15% 1266 9708

- Aux Bldg — Hot Machine Shop 24 24 15% 4 27
+ Aux Bidg — Balance 8418 8418 15% 1263 9680
Control Building 2835 2835 15% 425 3260
+ Cil Bldg — Communications Corridor 372 372 1% 56 428
- Ctrl Bldg — Balance 2 463 2463 15% 369 2832
Diesel Generator Building 428 428 15% 64 492
Fuel Building 2766 2766 15% 415 3181
Radwaste Building 3370 3370 15% 505 3875
* Radw Bidg — Rad & Personne] Tunnet 18 18 15% 3 21
» Radw Bldg — Radwaste Drum Storage 453 453 I5% 68 521
* Radw Bldg — Balance 2898 2898 15% 435 3333
Reactor Building 5182 5182 15% 777 5960
Turbine Building 6162 6162 15% 924 7087
+ Turb Bldg — Auxiliary Boiler 25 25 15% 4 28
+ Turb Bldg — Balance 6138 6138 15% 921 7058
Contingencies (standard) 50% 15% 10% 15% 15% 15%

Wolf Creek G S Demolition Quantities 85881 55881 15% 5882 86763
Access Vaulis 53 53 15% 8 61
Administration 298 298 15% 45 343
Chlorine Storage 24 24 15% 4 28
Circulating Water Discharge Structure 500 500 15% 75 575
Circulating Water Intake & Screenhouse 1180 1180 15% 177 1357
Covered Waltkways i1 1 15% 2 13
Essential Service Water System Pumphouse 1113 1113 15% 167 1280
Essential Service Water System Vaive House 17 17 5% 3 20
MMO Building 245 245 5% 37 282
Miscellaneous Site Foundations 533 533 15% 80 613
Miscellanzous Site Structures (32 structures) 1424 1424 15% 214 1637
Oil Separator and Waste Tank 3 3 15% 0 3
Securty Building/Guardhouse 452 452  15% 68 519
Site Security Diesel Generator 4 4 15% i 5
Waste Water Treatment 24 24 15% 4 28
Contingencies (standard) 50% 15% 10% 15% 15% 15%

' Remove rubble 4151 4151 15% 623 4774
Grade & landscape site 1520
Final report to NRC 170 170 15% 26 196
Contingencies (standard)} 50% 15% 10% 15% 15% 15%
Period 6: Activity Costs Subtotal $41 042 5170 $39692 13% 85954 845646
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DECOMMISSIONING COST ESTIMATE UPDATE — LINE ITEM REPORT

Wolf Creek Generating Station 1996 ENTOMB Option (Delayed)
_Cost ($Thousands) Activity: Decon  Remove Pack Ship Bury Cther Total _ Conlingency _ Estimate
a Insurance 207 207 10% 21 227
b Property taxes 620 620 10% 62 682
¢ Heavy equipment rental 2633
d Small tool allowance 343 343 15% 52 395
e Plant energy budget 136 136 15% 20 156
Contingencies fora, b 50% 15% 10% 15% 15% 10%
Contingencies for ¢, d, ¢ (standard) 50% 15% 10% 15% 15% 15%

Period 6: Staff Costs $17109 317109 15%  $2566 §19675
DOC staff costs T715 7715 15% 1157 8873
Uhility staff costs 9394 8394 15% 1409 10 803
Contingencies (standard) 50% 15% 10% 15% 15% 15%

Period 6: Tolal Costs 341042 $21 217 ¥58107 15% $8675  SG6782

“Tota] Cost to Déecommission $4341 554007 35690 $5747 376612 5381595 35534315 16% 385517 $619833

Input Variables Summary Cost Component Chgfrom'93: 1996 AvgAnnl

WCNOC Staff — Management Labor 11.3% 3.6%
b 1986 1993 WCNOC Staff — Confract Labor 123% 39%

Utility O&B (AH Labor) 71.0% 64.6% DOC Staff Labor 10.3% 3.3%

DOC O&B (Administrative) 90.0% 90.0% Security Guards Labor 123% 3.9%

DOC O&B (General Labor) 40.0% 40.0% Craft Labor 9.1% 2.9%

Specialty Consuliant Labor 101%  33%
Transportalion Costs 3.1% 1.0%

Subcontractor Overhead and Profit {%] Material and Equiprment 2.0% 2.5%

On Decommissioning Labor 21.0% 21.0% NRC Fees 4.3% 1.6%

On Demotition Labor 13.0%  13.0% Emergency Planning Fees 17.9% 5.6%

On Equipment and Materials 14.2% 14.2% Cther 6.3% 2.1%

Radwaste Burial 10.0% 3.2%
Radwaste OfF-Site Processing 724%  19.9%

Work Efficiencies [%] Primary Liability Insurance 12.1% 3.9%

Height Adjustment, 12' - 20" 150%  20.0% Excess Property Insurance (NEIL IT) 366%  -14.1%

Respiratory Protection Adjustment 37.5%  50.0% Property Taxes (initial rate) 4.0%  129%

Radiation/ALARA Adjustment 25.0% 32.0% Electrical Energy -14.2% -5.0%

Protective Clothing Adjustment 22.5%  30.0% 0il 14.8% 4.7%

Work Break Adjustment 8.3% 8.3% Total Cost Estimate 11.3% 3.6%

o856
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Wolf Creek GS Decommissioning Cost Estimate September 1996
Input Variables and Ranges
Escalation Variables (Change From 1993 To 1996)
Escalation Variables Actual inimum ostlikel Maximum
Utility Management Labor 11.3%
Utility Contract Labor 12,3%
DOC Staff Labor 9.8% 10.7%
Security Guard Labor 12.3%
Craft Labor 8.9% 9.3%
Specialty Consultant Labor 8.5% 11.7%
Transportation 0.090% 6.2%
Material and Equipment 7.0% 11.1%
NRC Fees -2.1% 11.8%
Emergency Planning Fees -8.9% 44.7%
Miscellaneous 6.2% 6.4%
Radwaste Burial -47.0% 10.0% 66.7%
Radwaste Processing 62.4% 72.4% 82.4%
Primary Liability Insurance 12.1%
Excess Property Insurance -36.6%
Property Taxes (initial rate) 44.0%
Electrical Energy -14.2%
Fuel Oil 4.8% 14.8% 24.8%
Other Variables (Cost Adders)
Indirect Personnel Overhead inimum MostLikely Maximum
Utility O&B (All Labor) 61.0% 71.0% 81.0%
DOC 0&B (Administrative) 80.0% 90.0% 100.0%
DOC 0&B (General Labor) 30.0% 40.0% 50.0%
Subcontractor Overhead and Profit
On Decommissioning Labor 11.0% 21.0% 31.0%
On Demolition Labor 3.0% 13.0% 23.0%
On Equipment and Materials 4.2% 14.2% 24.2%
Work Efficiencies
Height Adjustment, 12’ - 20" 10.0% 20.0%
Respiratory Protection Adjustment 25.0% 50.0%
Radiation/ALARA Adjustment 10.0% 40.0%
Protective Clothing Adjustment 15.0% 30.0%
Work Break Adjustment 0.0% 8.3% 16.7%
Escalation Variables Summary Table — 1993 to 1996
90.0%
A
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Wolf Creek GS Decommissioning Cost Estimate September 1996
Input Variables and Ranges

Escalation Variable Source of Data or Basis of Change from 1993 to 1996 Cost Estimate
Utility Management Labor

Actual in-house historical wages data

Minimum -

Most Likely -

Maximum -
Utility Contract Labor

Actual in-house historical wages data

Minirmum -

Most Likely -

Maximum -
DOC staff Labor

Actual -

Minimum Ref t: Private industry workers, Professional specialty and technical occupations

Most Likely -

Maximum Ref 1: Private industry workers, Executive, administrative, and managerial occupations
Security Guard Labor

Actual in-house historical contract data

Minirnum -

Most Likely -

Maximum -
Craft Labor

Actual -

Minimum Ref 2: Midwest (formerly North Cenral)

Most Likely -

Maximum Ref 1: Private industry workers, Blue collar workers - Handlers, equipment cleaners, helpers, and laborers
Specialty Consultant Labor

Actual -

Minimum lower limit of UE confidential in-house policy for consultants, based on Ref 3

Most Likely -

Maximum upper limit of UE confidential in-house policy for consultants, based on Ref 3
Transportation

Actual -

Minimum Ref 4: Railroads, line haul operations (code 4011)

Most Likely -

Maximum Ref4: Trucking and courier services, except air (code 421)
Material and Equipment

Actual -

Minimum Ref 5: All commodities

Most Likely -

Maximum Ref 5: Chemical and allied products (code 06)
NRC Fees

Actual -

Minimum anticipated fees based on extrapolation of actual historical charges

Most Likely -

Maximum actual hourly rate charged for resident NRC inspector
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Wolf Creek GS Decommissioning Cost Estimate September 1996
Input Variables and Ranges

Escalation iable rce of Data or Basis of Change fr 3 t0 1996 Cost Estimate
Emergency Planning Fees

Actual -

Minimum anticipated fees based on extrapolation of actual historical charges

Most Likely -

Maximum anticipated fees based on extrapolation of actual historical charges
Miscellaneous

Actual -

Minimum Ref 6: All commodities except farm products

Most Likely -

Maximum Ref 7: Total manufacturing
Radwaste Burial

Actual -

Minimum Ref 8: current low estimate for LLW compacts ($160/1%)
Most Likely  current base fees for CNSI at Barnwell, South Carolina ($330/R%)
Maximum Ref 8: current high estimate for LLW compacts ($500/8%)

Radwaste Processing
Actual -
Minimum most likely less 10%
Most Likely = Ref 8: cuwrrent average for recycling ($100/)
Maximum most likely plus 10%

Primary Liability Insurance
Actuat current actual insurance premiums
Minimum -
Most Likely -
Maximum -

Excess Property Insurance
Actual current actual insurance premivms
Most Likely -
Maximum -
Property Taxes
Actual Owners’ Tax Departments’ estimate for decommissioning period
Most Likely -
Maximum
Electrical Energy
Actual estimated current marginal replacement power costs with Wolf Creek offline
Minimum -
Most Likely -
Maximum -
Kue| Oil
Actual -
Minimum most likely less 10%
Most Likely  based on 1996 actual cost
Maximum most likely plus 10%
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Wolf Creek GS Decommissioning Cost Estimate September 1996
Input Variables and Ranges

Indirect Personnel! Overhead Source of Data or Basis of Change from 1993 to 1996 Cost Estimate
Utility O&B (All Labor)
Actual -

Minimum most likely less 10%
Most Likely  based on Wolf Creek actuals
Maximum most likely plus 10%

DOC O&B (Administrative)
Actual -
Minimum most likely less 10%
Most Likely  estimated in 1993 by TLG - no change
Maximum miost likely plus 10%

DOC O&B (General Labor)
Actual -
Minimum most likely less 10%
Most Likely  estimated in 1993 by TL.G - no change
Maximum most likely plus 10%

Subcontractor Overhead and Profit

On Decommissioning Labor
Actual -
Minimum most likely less 10%
Most Likely  estimated in 1993 by TLG - no change
Maximum most likely plus 10%

On Demolition Labor
Actual -
Minimum most likely less 10%
Most Likely  estimated in 1993 by TLG - no change
Maximum most likely plus 10%

On Equipment and Materials
Actual -
Minimum most likely less 10%
Most Likely  estimated in 1993 by TLG - no change
Maximum most likely plus 10%
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Wolf Creek GS Decommissioning Cost Estimate September 1996
Input Variables and Ranges

0 ciencies ata or Basis noe 3 stimate

Height Adjustment, 12' - 20'
Actual -
Minimum ATF/NESP-036 lower limit
Most Likely -
Maximum AIF/NESP-036 upper limit

Respiratory Protection Adjusfment
Actual -
Minimum AIF/NESP-036 lower limit
Most Likely -
Maximum ATF/NESP-036 upper limit

Radiation/ALARA Adjustment
Actual -
Minimum ATF/NESP-036 lower limit
Most Likely -
Maximum AIF/NESP-036 upper limit

Protective Clothing Adjustment

Actual -

Minimum AIF/NESP-036 lower limit

Most Likely -

Maximum AIF/NESP-036 upper limit
Work Break Adjustment

Actual -

Minimum most likely less 10% (or zero, whichever is higher)
Most Likely  AIF/NESP-036 figure
Maximum most likely plus 10% (or double, whichever is lower)

NOTE: TLG used the upper limit for these work efficiency adjustments in their 1993 study.

References
Refl Monthly Labor Review, Table 21 - Employment Cost Index,
Compensation, by occupation and industry group
Ref2 Monthly Labor Review, Table 24 - Employment Cost Index,
Compensation, Workers, By Region .
Ref3 Consumer Price Index, Table 6 - CPI for Urban Wage Earners and Clerical Workers (CPI-W):

U. S. city average, by expenditure category and comnodity and service group, All items,
Ref4 Producer Price Indexes, Table 5

Refs Producer Price Indexes, Table 6
Ref6 Producer Price Indexes, Table 8
Ref7 Producer Price Indexes, Table 4
Ref8 “Trends in Decommissioning Costs — A Five-Year Retrospective”, a paper delivered by John Carlson,

TLG Services, Inc. Tuesday aftenoon, April 16, 1996 ANS Topical Meeting on D&D, Chicago, Illinois
NOTE: June 1993 and June 1996 data are used for references 1 through 7.
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EXECUTIVE SUMMARY

A site-specific cost estimate was performed for the decommissioning of the Wolf Creek
Generating Station (WCGS) by TLG Services, Inc., of Bridgewater, Connecticut
(TLG). This study addressed the decommissioning options to DECON, SAFSTOR or
ENTOMB. Using the DECON alternative, work is anticipated to be completed by
2033, and the total costs for decommissioning WCGS is anticipated to be
$369,789,856 in 1993 dollars. For the deferred alternatives, work is anticipated to
be completed in 2087, with total expenditures of $605,733,632 and $556,846,208 for
the SAFSTOR and ENTOMB scenarios, respectively.

This study provides cost estimates for decommissioning WCGS under current
requirements and based upon present-day technology. Using drawings and inventory
documents, TLG and Wolf Creek Nuclear Operating Corporation (WCNOC) estimated
quantities and volumes of the equipment and materiai removed during
decommissioning. A unit cost factor was then applied to the volumes and quantities
to estimate the removal of "activity dependent" costs. The period dependent costs
were then determined from a detailed critical path schedule based on the removal

activities.

The estimates considered that the final core discharge of spent fuel would be stored -
in the Fuel Building for approximately five years, following final shutdown in 2025,
in accordance with the U.S. Department of Energy's (DOEs) minimum cooling
requirements for acceptance. Decommissioning activities within the Fuel Building
would be limited until the final core load, as well as the remainder of the spent fuel
generated during plant operations, could be transferred to DOE's Waste Management
System for deep geologic disposal. This is assumed, for this study, to be accomplished
approximately five years following the cessation of plant operations.

This study includes the following additional considerations:
Burial of low-level radicactive wastes at a Central Interstate regional facility
within 700 miles of the plant site. Base rates were provided by WCNOC along
with information from currently operating facilities on disposal fee schedules.

Low-level waste classified as "greater than class C" packaged for disposal with
the high-level spent nuclear fuel at a cost comparable to that envisioned for
spent fuel. ' ‘ .

-iv -
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Contingency was included in the estimate to address the many uncertainties that
exist in a project of this nature. The analysis, prepared on a line item basis, used a
range of contingencies selected to reflect conditions and uncertainties likely to be
present at the time of decommissioning.

In addition to estimated costs, the report includes program schedules, scrap

projections and estimates of occupational radiation exposures and low-level
radioactive waste volumes inherent in the proposed decommissioning scenarios.
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1. SUMMARY

The Wolf Creek Generating Station (WCGS) is located approximately 3.5 miles
northeast of the town of Burlington, in Coffey County, Kansas, approximately 75
miles southwest of Kansas City, Kansas. The station is comprised of a single
pressurized water reactor with supporting facilities. WCGS was designed and
constructed under the standardization program SNUPPS (Standardized Nuclear Unit
Power Plant System). WCGS is owned by Kansas Gas and Electric Company, Kansas
City Power & Light Company and Kansas Electric Power Cooperative, Inc. (Owners).
The Owners formed a wholly-owned subsidiary corporation, Wolf Creek Nuclear
Operating Corporation (WCNQOC), to act as their agent in performing all functions
related to the operation, maintenance, repair, decommissioning and decontamination
of WCGS.

This study provides estimates associated with the decommissioning of the nuclear
unit at WCGS, following the conclusion of its operation: cost; schedule; waste
generation/disposition; and radiation exposure.  The study considers the
decommissioning methods of DECON, SAFSTOR and ENTOMB .

DECON of a power reactor consists of the removal of all fuel assemblies and source
material, radioactive fission and corrosion products, and all other radiocactive
materials having activities above Regulatory Guide 1.86, NUREG 5512 and other
applicable release limits shortly after the cessation of plant operations. The facility
_operator may then have unrestricted use of the site with no requirement for a
Nuclear Regulatory Commission (NRC) license. DECON is described in the rule on
decommissioning issued by the NRC, "General Requirements for Decommissioning
Nuclear Facilities." In this study, the site is cleared of all above-grade structures.and
site improvements, and the land returned to a state consistent with adjacent areas.

There are advantages to the DECON alternative. The alternative is less costly, in
1993 dollars, than the scenarios involving extended delays in the station dismantling.
(The ultimate cost for any alternative will depend upon future economic factors such
as inflation and policy factors such as future NRC regulations and waste policy
decisions and actions.) DECON eliminates a potential long-term safety hazard, and
those individuals familiar with the nuclear facility will still be available to support
the dismantling effort. DECON also relieves the utility of long term obligations and
liability for continuing maintenance of the property.

SAFSTOR places and maintains the facility in protective storage once spent fuel and

source material are removed. Concurrently, the plant staff conducts general plant
decontamination activities, radiation surveys, and the processing and removal of any

1.1

TLG SERVICES



Document W11-25-002

radioactive waste materials remaining from operations. In addition, a possession-only
license is obtained and the security, surveillance and maintenance plans for the delay
period implemented. Delayed dismantling (decontamination) activities are initiated
such that license termination is accomplished within the 60 year time period set by
the NRC. As with the DECON alternative, this study further assumes that the
remainder of the reactor facility is dismantled and site restoration is performed.

The cost of the SAFSTOR alternative is increased by the cost incurred in maintaining
the station in protective storage. However, SAFSTOR does have other advantages
over the DECON alternative. Primarily, the dormancy period provides a period of
decay for the residual radioactive material, resulting in lower personne! radiation
exposures during dismantling, than are incurred in the DECON alternative, and
potential savings in the cost of disposal for the waste volume generated during
decommaissioning operations.

ENTOMB also consists of placing the facility into protective storage. Initial activities
consist of removing from the site all contaminated components, systems and
structures outside the designated entombment boundary and sealing the remaining
radioactivity within an entombment structure (usually the massive, concrete central
portion of the containment or reactor building). This structure provides for isolation
of the entire radioactive inventory on the site during the delay period. Additional
activities involve the securing of a possession-only license, and the implementation
of security and surveillance plans for the delay period. Dismantling activities are
initiated after the delay or dormancy period and consist of radiation surveys, removal
of the entombment structure and materials within it, processing and disposing of any
remaining solid and liquid radioactive wastes followed by the restoration and release
of the site as described in the DECON alternative.

While the disposal cost of spent fuel assemblies generated during plant operation is
not considered a decommissioning expense, the presence of those assemblies on-site
does have a bearing on the cost to decommission. This study recognizes that the
current wet spent fuel storage facilities at WCGS will be active approximately five
years after operations cease. This duration is based upon the Department of Energy's
(DOE) minimum criteria for fuel turnover and transfer to a federal repository.

1-2
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This study provides cost estimates for decommissioning WCGS under current
requirements based upon present-day costs and available technology. Cost and
schedule estimates presented herein are based upon the complete removal of all
components and structures within the property lines, as the station is presently
configured, except as noted within the body of this report. The total cost associated
with decommissioning WCGS is shown in Table 1.1. The costs shown in Table 1.1 are
summaries taken from the detailed cost tables in Appendix C and the scheduling
analysis described in Section 5.

1-3
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TABLE 1.1
WCGS

COST AND SCHEDULE ESTIMATE SUMMARY

Cost, 93§ Schedule
(thousands) (months)
DECON
Total 369,790 99.2
SAFSTOR
Preparations 27,038 12.0
55 year maintenance cost 284,644 661.4
Delayed dismantling 294,052 70.3
Total 605,734 743.6
ENTOMB
Preparations 194,612 77.0
50 year maintenance cost 129,568 595.2
Delayed dismantling 232.666 _71.4
Total 556,846

1-4
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2. INTRODUCTION

This analysis is designed to provide WCNOC with the information needed to prepare
financial planning documents required by the NRC as well as state and local
regulators. It is not a detailed engineering document, but a cost estimate prepared
in advance of the detailed engineering preparations which will be necessary to carry
out the decommissioning of WCGS. The costs estimated in this study should be
considered in light of this qualification.

2.1

2.2

OBJECTIVE OF STUDY

The objective of this study is to estimate cost, schedule, occupational exposure
and waste volume generated to decommission WCGS including all supporting
facilities.

This study considers the license expiration date as March 11, 2025, 40 years
from the date of issuance of the facility's low power operating license.

SITE DESCRIPTION

WCGS is located approximately 3.5 miles northeast of the town of Burlington,
in Coffey County, Kansas, approximately 75 miles southwest of Kansas City,
Kansas. The site is on the east side of a man-made lake formed by
impounding Wolf Creek. The station is an 1150 MWe (nominal) pressurized
water reactor plant with supporting facilities. The WCGS was designed and
constructed under the standardization program SNUPPS.

The Nuclear Steam Supply Steam System (NSSS) was designed by
Westinghouse Electric Corporation. The NSSS consists of a pressurized water
reactor with four independent primary coolant loops, each of which contains
a reactor coolant pump and a steam generator. An electrically heated

. pressurizer and connecting piping complete the system. The NSSS is rated at

a thermal power level of 3425 MWt-(3411 MWt reactor core plus, 14 MWt for
reactor coolant pumps) with a corresponding turbine-generator gross output of
1186 MWe. The system is housed within a containment structure, a.pre-
stressed, post-tensioned concrete structure with cylindrical wall, a
hemispherical dome, and a flat foundation slab. The wall and dome form a
pre-stressed post-tensioned system. The inside surface of the structure is
covered with a carbon steel liner, providing a leaktight membrane.
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2.3

Heat produced in the reactor is converted to electrical energy by the Power
Conversion System. This system converts the thermal energy of the steam into
mechanical shaft power and then into electrical energy. The turbine-generator
at WCGS is a tandem-compound, six-flow, four element, 1800 rpm unit. The
unit consists of one high pressure and three low pressure turbine elements
driving a directly coupled generator. The turbine is operated in a closed
feedwater cycle which condenses the steam; the feedwater is returned to the
steam generators. Heat rejected in the main condensers is removed by the
Circulating Water system.

The circulating water system supplies cooling water from the plant's cooling
water source to the main condenser, condensing the steam exhausted from the
turbine. A large cooling lake provides the heat sink required for removal of
waste heat in the power plant's thermal cycle.

REGULATORY GUIDANCE

The NRC provides decommissioning guidance in the rule "General
Requirements for Decommissioning Nuclear Facilities" (Ref. 1) in addition to
that previously set forth in Regulatory Guide 1.86 (Ref. 2). This new rule
defines three decommissioning alternatives acceptable to the NRC, i.e.,
DECON, SAFSTOR, and ENTOMB.

DECON is defined by the NRC 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."

SAFSTOR is deﬁhed as "the alternative in which the nuclear facility is placed
and maintained in a condition that allows the nuclear facility to be safely
stored and subsequently decontaminated (deferred decontamination) to levels

. that permit release for unrestricted use."

ENTOMB is 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 radicactive material decays to a level permitting unrestricted release
of the property." However, this process (as with SAFSTOR) is restricted in
overall duration to 60 years and therefore limited in application unless it can
be shown that a longer duration is necessary to protect health and safety.
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3. DECOMMISSIONING ALTERNATIVE DESCRIPTIONS

Three specific decommissioning alternatives were examined for the WCGS study:

- DECON, SAFSTOR and ENTOMB.

The dormancy durations selected for use in the SAFSTOR and ENTOMB alternatives
was based upon the maximum allowable interval (60 years) between cessation of
operations and termination of the site license(s). Although the alternatives differ
with respect to technique, process, cost, and schedule, the three alternatives attain
the same result: removal of all radioactive materials from the site and ultimate
release of the site for unrestricted and/or alternative use.

The following sections describe the basic activities necessary for each alternative.
Although detailed procedures for each activity required are not provided, and actual
sequences of work may vary, these activity descriptions may provide a basis for
detailed engineering planning and scheduling at the time of decommissioning.

3.1

DECON

This alternative deals with the immediate removal of all radioactive materials
from the site after the cessation of operations. This study does not address the
cost of the removal of spent fuel from the site because such costs are assumed
to be covered through WCNOC's contract with DOE. However, the study does
consider the constraints that the presence of spent fuel on site may impose on
other decommissioning activities. In addition to the removal of radioactive
material, this study also assumes the dismantling of the remaining structures
from the site, thereby permitting return of WCGS for other use.

3.1.1 Period 1 - Preparations

Prior to the commencement of decommissioning operations, detailed
preparations are undertaken to provide a smooth transition from plant
operations to site decommissioning activities. These preparations
include engineering planning, surveys of plant areas to determine
contamination levels, activation .analyses of the vessel and vessel
internals, as well as the assembly of a decommissioning management
organization. Final planning for activities and writing of activity
specifications and detailed procedures also begin at this time. Period 1
ends upon receipt of a decommissioning order from the NRC.

3-1
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3.1.1.1 Engineering and Planning

Prior to the commencement of decommissioning operations, WCNOC will
file an application for license termination accompanied by a
Decommissioning Plan (DP) with the NRC describing how it will remove
all radioactive components and essentially all radioactive material from
WCGS. This request for dismantling of the reactor and termination of
the facility's license should include a detailed plan describing the
organization and program that will be used during the decommissioning
of the facility. The plan will accomplish the required tasks within the
As-Low-As-Reasonably-Achievable (ALARA as defined in 10 CFR 20)
guidelines for protection of personnel from exposure to radioactive and
non-radioactive contaminants. It will also clearly describe how WCNOC
will ‘continue to protect the health and safety of the public and the
environment during the dismantling activity.

Prior to the start of decommissioning operations, work begins on the
documentation and planning necessary for both licensing change:
applications and for accomplishing the work required. The development
of a decommissioning organization within the utility is essential to this
planning. This development includes identifying the staff requirements
and commitment of key personnel.

In preparation for a change in license, regulatory criteria applicable to
decommissioning are reviewed. The existing technical specifications are
reviewed and modified to reflect decommissioning requirements and to
delete non-applicable operating specifications, A DP is prepared during
this time,

In addition, a supplemental environmental report will be required by the
NRC and all applicable records (i.e., as-built or revised drawings and
specifications, operating records, and site-specific background data) will
be needed. - '

Much of the work in the development of the DP is also relevant to the
development of the detailed engineering plans and procedures. This
work includes:

* Site preparation plans for decommissioning activities;
* Detailed procedures and sequences for removal of systems and
components;
3-2
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* Procedures for sectioning and disposing of the reactor vessel and
_ its internals;

* Plans for decontamination of structures and systems;

* Design/procurement and testing of tooling and equipment;

* Identification/selection of specialty contractors;

* Procedures for removal and disposal of radioactive materials; and

* Sequential planning of activities to minimize conflicts with

~ simultaneous activities.

3.1.1.2 Site Preparations

Following final plant shutdown and in preparation for actual
decommissioning activities, the following activities are initiated. '

* Prepare site support and storage facilities as required.

* This study assumes that the spent fuel and source material .

generated over the operating life of the reactor will be removed
from the site within a five year period following plant shutdown.
This duration is based upon the minimum turnover requirements
as established by DOE for spent fuel acceptance. While the fuel
remains on site, the existing spent fuel handling facilities will
remain operational, This activity may be carried out by existing
plant personnel in accordance with standard operating technical
specifications. Decommissioning operations are assumed to
proceed around the Fuel Building, in essence to divorce the spent
fuel issue from the balance of the decommissioning program.
Following the spent fuel storage and shipment period, the
remaining Fuel Building and its associated systems will be
decontaminated and removed in like fashion as the balance of the
WCGS site.

* Clean all plant areas ofloose contamination and process a]l
liquid and solid wastes.

* Conduct radiation surveys of work area contamination and
general dose levels; major component, piping, and structure
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3.1.2

dose levels (including the reactor vessel and its internals);
internal piping contamination levels; and activation
profiles from primary shield core samples.

* Calculate residual by-product material inventory for plant
components, structures and systems, and normalize
neutron flux profiles from operational survey data for
development of packaging and shipping requirements and
decommissioning safety requirements.

* Determine shipping container requirements for activated
materials and fabricate such containers.

* Develop procedures for occupational exposure control,
control and release of liquid and gaseous effluents, control
of solid radwaste, site security and emergency programs,
and industrial safety.

Period 2 - Decommissioning QOperations and License Termination

The dismantling procedures may begin upon receipt of the dismantling
order from the NRC, For the DECON alternative the decommissioning
operations involve the following:

*

Construct temporary facilities and arrange existing storage
facilities to support the dismantling activities. These may
include: changing rooms and contaminated laundry facilities for
increased work force, protected and open laydown areas to
facilitate equipment removal and shipping operations and
additional roads to facilitate hauling and transportation.

Design, procure, and install water cleanup system for removal of
cutting residues and crud deposits from the reactor vessel.

Design and fabricate special shielding and contamination control
envelopes, special tooling and remotely operated equipment.
Modify the refueling cavity to support segmentation activities and
prepare rigging for segmentation and removal of piping sections
and components, including the reactor vessel and its internals.

Procure required shipping casks, liners, and Low Specific Activity
(LSA) containers from suppliers.
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Conduct decontamination of components and piping systems as
required. Remove, package and dispose of piping and components
~ as they are no longer required to support the decommissioning
process.

Remove and section control rod drive housings and
instrumentation tubes from reactor vessel head.

Reassemble reactor vessel head and flange (following flange
separation from vessel) for shipment and burial as its own
container.

Segment upper and lower core support structures and in-core
instrumentation and package in shielded casks. These operations
are performed underwater by remote cutting equipment within a
contamination control envelope. Ship and bury packaged items
which meet 10 CFR 61 Class "C" requirements or less.

Provide additional spent fuel casks to accommodate 10 CFR 61
"Greater Than Class C" (GTCC) reactor vessel internals
materials and components.

Remove the reactor coolant piping and pumps and package the
piping in standard LSA containers. The reactor coolant pumps
are sealed with steel plate s0 as to serve as their own containers.
Ship and bury piping and pumps.

Segment/section the reactor vessel and package into shielded
containers. The operation is performed remotely in air using a
contamination control envelope. Sections are placed in containers
under water, e.g.,, in the refueling cavity, Ship and bury
packaged items.

Remove systems and associated components as they become non-
essential to the support of vessel disposition, other
decommissioning operations or worker health (e.g,
decommissioning waste processing systems, electrical systems,
HVAC systems, water systems).

Remove activated portions of the concrete biological shield and all

accessible contaminated concrete (excluding steam generator and
pressurizer cubicles). If dictated by the steam generator and
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pressurizer removal scenarios, remove those portions of the
associated cubicles necessary for access and component extraction.

Remove steam generators and pressurizer for shipment and
burial. Decontaminate exterior surfaces, as required, and seal-
weld all openings in steam generators and pressurizer. These
components can serve as their own burial containers provided
that all penetrations are properly sealed.

Pump low-density concrete grout into the primary side of the
steam generator to control movement of loose contamination
during transport. Pump concrete grout into the secondary side of
the steam generator at the lower shells to provide additional
shielding for transport.

Decontaminate all remaining containment structure areas
including steam generator and pressurizer cubicles.

Decontaminate the Auxiliary Building as well as all contaminated
outlying structures and facilities. This activity may necessitate
the dismantling and disposition of most of the systems and
components (both clean and contaminated) located within these
buildings so as to facilitate surface decontamination and
subsequent verification surveys required prior to obtaining
release for demolition.

Decontaminate Fuel Building with the conclusion of spent fuel
transfer operations, Conduct final radiation survey to ensure
that all radioactive materials have been removed from the Fuel
Building. This survey may coincide with final NRC site
inspection. '

Following notification -by WCNOC of completion of the
decontamination and disposal of components and materials from
the facility, the NRC regional staff conducts an on-site survey to
verify that the acceptable residual activity and contamination
levels are satisfied. When the requirements are satisfied, the
NRC can terminate the license for the station.

3-6

TLG SERVICES




Docuumment W11-25-002

3.2

3.1.3 DPericd 3 - Site Restoration

Following completion of the decommissioning operations, site restoration
- activities may begin. Building foundations and portions of structures
three feet below grade and lower are abandoned in place. The clean fill
from above-grade structures demolition can be used to backfill voids
created by the demolition process. Excess fill is removed from the site.
Site areas affected by the dismantling activities are cleaned up and the
plant area graded and landscaped as required. These activities include;

* Perform 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 is 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.

* Remaining buildings are then removed using conventional
demolition techniques for above ground structures, including the
Turbine Building, Auxiliary Building, Control Building, Diesel
Generator Building, and other site structures.

* Prepare the final dismantling program report.
SAFSTOR

The SAFSTOR decommissioning alternative provides a condition that ensures
public health and safety from radicactive material remaining at the site
without the need for extensive modifications to the facility. During the
SAFSTOR period the facility is left intact and all structures are maintained in
a sound condition. Systems not required to be operational for support of the
spent fuel pool and surveillance purposes during the dormancy period are
drained, de-energized, and secured. Minimal cleaning/removal of loose
contamination and/or fixation and sealing of remaining contamination are
performed. Access to contaminated areas is secured to provide controlled
access for inspection and maintenance.

The engineering and planning requirements are similar to those for the

DECON alternative, although a shorter time period is expected for these
activities. Site preparations are also similar to those for the DECON
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alternative. However, with the exception of required radiation surveys, the
mobilization and preparation of site facilities is less extensive.

3.2.1 Period 1 - SAFSTOR Operations

Prior to commencement of decommissioning operations, WCNOC will file
a Decommissioning Plan (DP) with the NRC describing how it will
remove all radioactive components and essentially all radioactivity from
the WCGS site. This request for eventual dismantling of the reactor
and termination of the facility's license includes a detailed plan
describing the organization and program that will be used during the
decommissioning of the facility. The plan will accomplish the required
tasks within the ALARA guidelines for protection of personnel from
exposure to radioactive and non-radioactive contaminants. It will also
clearly describe how WCNOC will continue to protect the health and
safety of the public and the environment during the dismantling
activities.

Following approval of the DP by the NRC, the NRC issues an order
authorizing implementation. The DP may then be implemented by
WCNOC. The DP includes spent fuel disposition, partial
decontamination, followed by a delay period before the remaining
radioactive components are removed. The NRC may amend the
operating license to permit "Possession Only" after final plant shutdown.
This amended license would remain in effect until final decontamination
of the site and its release is complete.

The "Possession Only" license permits ownership and possession of fuel,
by-product material and reactor components, but does not permit
operation of the reactor. This license status, though permitting
significant relief from the technical specifications, still requiresadequate
surveillance, monitoring and reporting.

After plant shutdown, modified technical specifications are implemented.
Spent fuel and in-core source materials are isolated in the spent fuel
storage facilities awaiting ultimate disposal or until they can be
transferred to another facility. These steps may be carried out by plant
personnel in accordance with standard operating procedures. The
residual inventories of liquid and solid wastes are processed and
removed and plant radiation surveys initiated.
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The decommissioning activities for the SAFSTOR alternative are as
follows:

*

Drain/de-energize/secure all non-contaminated systems not
required to support decommissioning operations.

Dispose of contaminated filter elements and resin beds not
required for processing wastes from decontamination activities.

Drain reactor vessel; internals will remain in place.

Drainlde-energizélsecure all contaminated systems.
Decontaminate as required.

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.

Install containment building pressure equalization line. Thisline
should be provided with an absolute filter.

Clean loose surface contamination from building access pathways.

Perform final radiation survey of plant; post warning signs as
appropriate. .

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

Spent fuel shipments to the DOE will continue throughout Period
1 and the first few years of the "dormancy" period.

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

Nonradiocactive structures, located outside the secured area, may

be demolished. However, this study assumes that demolition
would be delayed until after license termination.
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3.2.2

* Sections of the site outside the controlled area may be graded and
landscaped as required. Part of this site area may be released for
unrestricted use or for restricted use, depending on the terms of
the possession-only license.

* Prepare final decommissioning program report for submittal to
NRC.

Period 2 - SAFSTOR Dormancy

Activities required during the planned dormancy period, for the
SAFSTOR alternative, include a 24 hour guard force, preventive and
corrective maintenance on security systems, area lighting, general
building maintenance, heating and ventilation of buildings, routine
radiological inspections of contaminated buildings, maintenance of
structural integrity, and an environmental and radiation monitoring
program.

Maintenance and equipment inspection activities are provided by a
utility maintenance staff. Their duty is to maintain the structuresin a
safe condition, provide adequate lighting, ventilation, and heating, and
perform periodic preventative maintenance on essential equipment.

An environmental surveillancé program is carried out during the
dormancy period to ensure that releases of radioactive material to the
environment are controlled. Such releases are identified and quantified.
Appropriate emergency procedures are established and initiated for
releases that exceed prescribed limits. The environmental surveillance
program will be a abbreviated version of that carried out during normal
plant operations.

Primary physical security is provided by the security fence which must

3.2.3

be maintained in good condition for the duration of this period. Fire and
radiation alarms will be monitored.

Periods 3 - 5 Deferred Decommissioning

Deferred decommissioning involves decontamination and dismantling
processes similar to those described in the DECON alternative.
SAFSTOR Period 3 activities would correspond to the DECON Period 1
Planning Phase, Period 4 to the Pericd 2 Decommissioning Operations
Phase, and Period 5 to the Period 3 Site Restoration Phase. Section 3.1
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of this report delineates the activities associated with each phase of the
decommissioning process.

Although the initial radiation levels due to Co60 will decrease
significantly during the dormancy period, the internal components of the
reactor vessel will still have sufficiently high radiation dose rates to
require remote sectioning under water due to the presence of long-lived
radionuclides such as Nb94 and Ni59. Therefore, the dismantling
procedures described for the DECON alternative would be employed.
Portions of the concrete shield will still be radicactive because of the
presence of activated trace elements with long half-lives (Eu152 and
Eul54) and will require controlled removal, packaging, and burial
procedures. It is assumed that radioactive corrosion products on inner
surfaces of piping and components will not have decayed to levels that
will permit unrestricted use or allow conventional removal. These
" systems and components are surveyed as they are removed with
disposition dependent upon the existing release criteria. No system in
this study designated as contaminated in the DECON alternative is
assumed to be releasable after the dormancy; they are removed and
disposed of as contaminated material.

Because this alternative provides a period of decay of the residual
radioactivity, lower personnel radiation exposures are incurred than
with the DECON alternative. Many of the dismantling activities may
employ manual techniques rather than remote procedures. Thus,
dismantling operations can be simplified.

Following the completion of the decontamination and removal of
radioactive components and materials from the facility, the NRC
regional staff conducts an on-site survey to verify that the acceptable
activity and contamination level requirements are satisfied. When the
requirements are satisfied, NRC can terminate the license and any
further NRC jurisdiction over the facility.

Site restoration activities may now be performed, similar to those for
DECON, for structures still remaining on site. ‘The site is graded.and
landscaped as required. A final decommlssmmng program completion
report is then prepared.
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3.3

ENTOMB

This alternative deals with creation of an entombment structure within the
Reactor Building. An entombment structure is constructed within the
containment structure to serve as an additional barrier in preventing contact
with the reactor vessel and internals, steam generators, reactor coolant pumps
and piping, and pressurizer, and the refueling pool area. This structure uses
the existing biological shield concrete where possible; new concrete is added as
necessary to provide a sealed reinforced concrete barrier around the primary
system, preventing personnel access. Feedwater and steam piping to and from
the steam generators is isolated. All radioactive material exterior to this
structure is either moved within the entombment structure, or removed and
packaged for off-site disposal. The decontaminated structures and systems and
all other site structures and systems remain as is until after the dormancy
period. At this time all remaining radioactive material within the entombment
structure is removed.

In addition to removal of radioactivity, this study also assumes the removal of
all remaining structures from the site; thereby ending WCNOC's liability and
permitting release of the WCGS site for. alternative use. .

3.3.1 Period 1: Preparations

Prior to the start of the decommissioning process detailed preparations
are undertaken to provide a smooth transition from operations to
decommissioning. These preparations include engineering planning,
surveys of plant areas to determine contamination levels, activation
analyses of the vessel and vessel internals, as well as the assembly of
a decommissioning management organization. Upon final shutdown,
more detailed surveys and benchmarking of calculated estimates are
performed to validate results. Final planning for activities and writing
of activity specifications and detailed procedures also begin at this time.

3.3.1.1 Engineering and Planning

WCNOC will file a DP with the NRC describing how it will remove all
radioactive components and essentially all radioactivity from the WCGS
site. This request for eventual dismantling of the reactor and
termination of the facility operating license should include a detailed
plan describing the organization and program that will be used during
the decommissioning of the facility. The plan should address how the
major activities will be accomplished with the least possible personnel

3-12

TLG SERVICES




Document W11-25-002

exposure to radioactive and non-radioactive contaminants. It should
also clearly describe how WCNOC will continue to protect the health
and safety of the public and the environment during the dismantling
activity.

The DP will address spent fuel disposition, partial decontamination and
a delay period (assumed to be approximately 60 years for this study)
before the remaining radioactive components are removed. The NRC
may amend the operating license to permit "Possession Only" after final
shutdown. This would pertain until final decontamination of the site
and its release,

The "Possession Only" license permits ownership and possession of spent
fuel, by-product material and reactor components, but does not permit
operation of the reactor. This license status, though permitting
significant relieffrom the technical specifications, still requires adequate
surveillance, monitoring and reporting.

The goal in this method of decommissioning is to confine the highly
radioactive or contaminated components (e.g., the reactor vessel and its
internals) within concrete structures integral with the primary
containment and other designated portions of the reactor building. This
alternative includes the removal and disposal of all fuel assemblies,
solid and liquid wastes, and any remaining radioactive materials,
components, and structural materials exterior to the entombment
structure(s). The engineering and planning requirements for this
alternative are similar to those described for the DECON alternative.
_However, the DP should include descriptions for monitoring the

structures/facility and the environment, with associated reports, security
requirements, and any other activities necessary during the dormancy
period.

3.3.1.2 Site Preparations

Site preparations for ENTOMB include most of the activities previously
described for the DECON alternative. However, because ENTOMB is
not as extensive as DECON, plant support and storage facility
requirements may be less,

After final plant shutdown, modified technical specifications are
implemented. Spent fuel and in-core source materials are isolated in
the spent fuel storage facilities awaiting ultimate disposal or until they
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can be transferred to another facility. These steps may be carried out
by plant personnel in accordance with standard operating procedures.

An entombment structure is constructed within the containment
structure to serve as an additional barrier in preventing contact with
the reactor vessel and internals, steam generators, reactor coolant
pumps and piping, pressurizer, and the refueling pool area., This
structure uses the existing concrete where possible; new concrete is
added as necessary to provide a sealed reinforced concrete barrier
around the NSSS, preventing access. Except for draining and drying
the reactor coolant system, only minimal work is performed on any
component(s) within the entombment boundaxy prior to the dormancy
period, thereby significantly reducing the occupational radiation
exposure. Upon beginning the delayed dismantling portion of
decommissioning, occupational exposure is reduced due to radioactive
decay of the radionuclides during the dormancy period.

Liquid and solid wastes are processed and removed and plant radiation
surveys conducted. The actual entombment program begins upon
receipt of the Dismantling (ENTOMB) Order from the NRC.

Following approval of the DP by the NRC, the NRC will issue an order
authorizing implementation. The DP may then be implemented by
WCNOC. ' '

3.3.2 Period 2: Entombment Operations

The activities necessary to accomplish the entombment requirementsare
as follows:

* Drain/de-energize/secure non-contaminated systems not required
to support decommissioning operations.

* Convert the existing spent fuel storage facilities into a self
_contained wet fuel storage facility and isolate the Fuel Building
from the power block such that decommissioning operations can
commence. This activity may be carried out by existing plant
personnel in accordance with standard operating technical
specifications., Decommissioning' operations are assumed to be
scheduled around the Fuel Building to the greatest extent
possible such that the overall project schedule is optimized.
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Dispose of contaminated filter elements and resin beds not
required for processing wastes from decontamination activities.

Drain reactor vessel, steam generators and pressurizer. Cut, cap,
and seal weld all piping at the entombment boundary interface.

Drain/de-energize/secure contaminated systems. Decontaminate,
as required, and remove portions of these systems located outside
entombment boundary. Package, ship, and bury removed
systems; isolate remaining systems, if required, at the
entombment boundary. Certain components can be moved or
stored within the entombment structure,

Prepare lighting and security alarm systems required for
continued use. De-energize and/or secure sections of the fire
protection, electric power, and HVAC systems not required for
continued use.

Remove all large contaminated components external to the
entombment boundary(s). Where feasible, these components are
decontaminated (in situ if possible, and therefore not removed)
and released; otherwise the components are boxed/packaged and -

shipped for disposal as low specific activity (LSA) waste.

Complete the entombment barrier(s) by capping and filling all
openings and penetrations with concrete.

Structural surfaces exterior to the entombment barrier should be
cleaned/decontaminated to unrestricted levels. Equipment and
normal personnel access hatches located outside the entombment
barrier boundary remain operational with controlled access.

An entombment structure pressure equalization line equipped
with an absolute filter should be installed.

Decommission all other radioactive structures and remove all
radioactive materials for shipping and burial. Alternatively,
selected contaminated material and non-combustible wastes may
be transferred to storage within the entombment structure.
Decontaminated structures other than the Reactor Building may
remain intact with accesses properly secured against
unauthorized entry.
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* Drain and decontaminate spent fuel pool once all assemblies have
been removed from the site or to another storage facility on-site.
Decontaminate Fuel Building and secure access.

* Install security and surveillance monitoring equipment and
relocate security fence around structures containing radioactive
material as required.

* Perform final radiation survey of plant and post warning signs as
appropriate.

* Prepare interim decommissioning program report for submittal to
NRC.

Sections of the site outside the controlled area may be graded and
landscaped as required and released for unrestricted use. All other site
structures may remain intact,

3.3.3 Period 3: Dormancy

Activities required during the planned dormancy period, for the
ENTOMB alternative, include routine inspection, preventive and
corrective maintenance on safety systems, maintenance of structural
integrity, and an environmental and radiation monitoring program.
Maintenance and equipment inspection activities may also be
distributed over a quarterly period in such a manner that all portions
of the plant are inspected and maintained within that period.

An environmental surveillance program is carried out during the
dormancy period to ensure that releases of radicactivity to the
environment are controlled. Such releases should be identified and
quantified. Appropriate emergency procedures should be established
and initiated for releases that exceed prescribed limits. The
environmental surveillance program is generally a modified/abbreviated
version of that carried on during normal plant operations.

Security during the dormancy period is primarily conducted to prevent
unauthorized entry and to protect the public from the consequences of
their own actions. Security detection and notification systems used
during plant operations are augmented by the installation of audible
alarms. Additionally, silent alarms may be installed to alert off-site
security personnel to trespass and fire. It is assumed for purposes of
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this study that employment of full time on-site security personnel is
required once fuel has been removed from the site. These personnel can
provide periodic site checks and prompt response to alarms. Liaison
with local law enforcement agencies is maintained and their assistance
requested as necessary.

Primary physical security by the security fence must be maintained in
good condition for the duration of this period. The facility is secured;
exterior doors will be locked and alarmed for intrusion. Fire and
radiation alarms are monitored continuously by security personnel.

The utility will designate a representative who will be responsible for
controlling authorized entry into, and movement within, the facility.
Interior access doors are also under his control. In addition, he is
responsible for plant maintenance, surveillance programs and for
providing notification and administrative reports for security breaches
and taking appropriate actions,

3.3.4 Periods 4-6; Deferred Decommissioning

At the end of the dormancy period for the ENTOMB alternative,
remaining structures will be completely dismantled. Basically, the same
dismantling operations as those described for the DECON alternative
are performed. Because this alternative provides a period of decay for
the residual radioactivity, lower personnel radiation exposures are
incurred than in the DECON alternative. Many of the dismantling
activities may employ manual techniques rather than remote
procedures, thus dismantling operations can be simplified.

Although the initial contact dose levels due to Co60 would decay
significantly during the dormancy period, the internal components of the
reactor vessel will still have sufficiently high radiation dose rates to
require remote sectioning under water due to the presence of long-lived
radionuclides such as Nb94, Ni59, and Ni63. In addition, the reactor
vessel is segmented remotely for ALARA reasons. Therefore, the proce-
dures described for the DECON alternative are employed. Portions of
. the concrete biological shield will still be radioactive because of the
presence of activated trace elements with long half-lives and will require
controlled removal, packaging, and burial procedures. It is unlikely that
radioactive corrosion products on inner surfaces of piping and
components will have decayed to levels that will permit unrestricted
release or allow conventional removal. These systems and components
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will have to be removed under controlled conditions and their interiors
surveyed to determine their disposition as either radioactive waste or
releasable as unrestricted scrap material.

Following notification by WCNOC of completion of the decontamination
and disposal of components and materials from the facility, the NRC
regional staff will conduct an on-site survey to verify that the acceptable
activity and contamination levels are satisfied. When the requirements
are satisfied, NRC can terminate the license and any further NRC
jurisdiction over the facility.

Site restoration activities may now be performed, as are those for
DECON, for those structures still remaining on site. The site is then
graded and landscaped. A final decommissioning program completion
report is prepared and the site released for unrestricted use.
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4. COST ESTIMATE

A site-specific cost estimate was prepared for WCGS to account for the unique
features of the NSSS, electric power generation systems, site buildings and
structures. The basis for the estimate (including the source of information),
methodology, site specific considerations, assumptions and total costs, are described
in this section, '

4.1

BASIS OF ESTIMATE

A site-specific cost estimate was developed using WCGS drawings and the
inventory documents provided by WCNOC. These drawings and documents
were used to develop the general arrangement of the facility and to determine
estimates of building concrete volumes, steel quantities, and land area of the
site restored. WCNOC developed the plant component inventory in conjunction
with a similar effort by the Union Electric Company for the Callaway Plant
nuclear unit,

This cost estimate is based on averages, such that the cost shown for the
project is a reasonable approximation of what is expected to occur. Individual
cost elements will vary and as such, this estimate, while a useful tool for cost
control, may not provide sufficient detail for actual management of the
decommissioning project and is not intended to replace detailed engineering or
cost-benefit analyses.

Listed below are the major factors considered as the basis of the cost
estimates:

WCGS drawings, including architectural and civil, were provided by WCNOC.,
The inventory of structural material, developed from these drawings, is
essentially the same as that previously reported in WCNOC's response to the
Missouri PSC stipulation (Ref. 3) for data relevant to estimating
decommissioning costs. Asmentioned, WCNOC developed the plant component
data base which was also provided in response to the Missouri PSC stipulation.
This inventory was used by TLG, with minor modification, to generate the cost
estimates presented within this study.

Employee salary and craft labor rates for site administration, operations,

construction and maintenance personnel! were provided by WCNOC for
positions identified by TLG Engineering.
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10.

11.

Engineering services for such items as writing activity specifications, detailed
procedures, detailed activation analyses, structural modifications, etc. are
assumed to be provided by a Decommissioning Operations Contractor (DOC).

Material and equipment costs for conventional demolition and/or construction
activities are taken from R.S. Means Construction Cost Data (Ref. 4).

Rates for shipping radioactive wastes were provided by Tri-State Motor Transit
in published tariffs for this cargo (Ref. 5).

Disposition of radioactive wastes is a major contributor to the cost to
decommissioning. The availability of burial sites is of national concern, with
regional compacts being formed to provide adequate burial space for operating
and planned reactors. In this study, a Central Interstate Compact burial
facility is assumed (for cost estimating) to be located within 700 miles of the
plant site. The cost for disposal in this, as yet undeveloped, site is based upon
information from currently operating facilities along with the fee and
surcharge structure used to generate total disposal costs (Ref. 6).

Costs in this estimate are in 1993 dollars. This estimate excludes interest and
escalation. No present-value economic analysis is included.

Site property taxes were provided by WCNOC for inclusion in the total
decommissioning cost. ' '

This study does not address the removal or disposal of spent fuel from the site.
The costs for such activities are assumed to be covered by WCNOC's contract
with DOE and funded by DOE's 1 mill’/kwhr surcharge. However, this study
does consider the constraints that the presence of spent fuel on site may
impose on other decommissioning activities due to the inability to ship spent
fuel cooled less than five years to the DOE repository. Consequently, the Fuel
Building at WCGS will not be available for decommissioning until
approximately five years after the final shutdown. '

This study presumes that any and all dry cask spent fuel storage canisters
used to supplement plant storage capacity during operations will have been
removed from the site prior to shutdown of the station.

The WCNOC staffing requirements during decommissioning vary with the
level of effort associated with the various phases of the on-site storage of spent
fuel.
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12,

13.

14,

4.2

In Period 1 of SAFSTOR/Delayed Dismantling, it was assumed that the level
of effort required to accomplish the activities called for additional labor from
off-site personnel. It is these personnel that are costed and accounted for in
Period 1. The utility personnel perform the remaining activities as indicated
in the detailed cost table (Table C-2) by the designation "a".

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.

This study is performed in accordance with the published study from the
Atomic Industrial Forum/National Environmental Studies Project report
AIF/NESP-036, "Guidelines for Producing Commercial Nuclear Power Plant
Decommissioning Cost Estimates" (Ref. 7). The contents of those 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 Natlonal
Asgociation of Regulatory Utility Commissioners.

METHODOLOGY

The methodology used to develop the cost estimates follows the basic approach
presented in the AIF/NESP-036 study report and the US . DOE
"Decommissioning Handbook" (Ref. 8). These references utilize a unit cost
factor method for estimating decommissioning activity costs to simplify the
estimating calculations. Unit cost factors for concrete removal ($/cubic yard)
steel removal ($/ton) and cutting costs ($/in) were developed from the labor and
material cost information provided by WCNOC. With the item quantity (cubic
yards, tons, inches, etc.) developed from plant drawings and inventory
documents, the activity-dependent costs are estimated.

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.

The 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,
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administration, field engineering, equipment rental, quality assurance and
security. WCNOC provided typical salary and hourly rates for personnel
associated with period-dependent costs. The costs for conventional demolition
of nonradioactive structures, materials, backfill, landscaping and equipment
rental were obtained from the "Building Construction Cost Data" published by
R. S. Means (Ref. 4). Examples of unit cost factor development are presented
in the ATF "Guidelines" study (Ref. 7), one of which is reproduced in Appendix
A. Appendix B lists specific factors developed for the WCGS analyses.

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

"Contingencies" are defined in the American Association of Cost Engineers’'
Cost Engineers' Notebook (Ref. 9) 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, therefore a
contingency factor has been applied. As with any major project, examples of
items which could occur that have not been accounted for in this estimate are
changes, the effects of craft labor strikes, bad weather halting or slowing down
waste shipments to the burial grounds, equipment/tool breakage, changes in
the anticipated plant shutdown conditions, etc. In the AIF/NESP-036 study,
(Ref. 7), the types of unforeseeable events that are likely to occur in
decommissioning are discussed and guidelines are provided for percentage
contingency in each category. Application of contingency is assigned on a line
item basis for this estimate.

In the past, most cost studies were similar in the weight or contribution of the
individual cost components as compared to the total cost. As such, average
contingencies were consistently calculated in the 23.27% range for a standard
estimate, with 25% used as a typical value for decommissioning cost estimates
by TLG as well as Battelle Pacific Northwest Laboratories, FERC and other
regulating agencies, However, more recent cost estimates have deviated in

' composition from one utility, and in some instances from one nuclear unit, to

the next. With extremes in the cost implications from issues such as the post-
operational storage of spent fuel, and projections for low-level radioactive waste
disposal, the distribution of cost components has shifted within current
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estimates. As such, the same contingency analysis that calculated an average
25% value five years ago, can now yield a significantly different result.

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 these considerations identified below
is included in this cost study.

4.3.1

4.3.2

Spent Fuel Disposition

The spent fuel bundles stored in the spent fuel pool will be transferred
to the Department of Energy as per the existing contract between
WCNOC and DOE. This is currently assumed to be completed by 2030,
approximately five years following final plant shutdown. The
decommissioning scenario has been constructed to permit freedom of the
project from the restraints imposed by continued spent fuel storage and
shipment. Once the spent fuel assemblies from the final core discharge
have been transferred/shipped to DOE, the spent fuel storage and
handlmg facilities are released for decommissioning.

Major Component Removal

The reactor pressure vessel and reactor internal components are
segmented for disposal and shipped in shielded casks. Segmentation
and packaging of the reactor vessel internals is performed in the
refueling cavity where a turntable and remote cutter will be installed.
The vessel is segmented in place using a mast-mounted cutter supported
off the lower head and directed from a shielded work platform installed
overhead in the canal., Shipping cask specifications and United States
Department of Transportation (US DOT) regulations will dictate
segmentation and packaging methodology; all packages designated meet
current physical and radiological limitations and regulations. All cask
shipments are made in US DOT-approved, currently available, truck
casks. The closure head is disposed of intact and is modified for
shipment as its own container and shipped to the burial site with the
steam generators, reactor coolant pumps and pressurizer.

Reactor coolant 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 nozzle
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zone. The piping is boxed and shipped by shielded van to the disposal
site.

The steam generators are assumed to be removed as follows: an
auxiliary trolley placed on the Reactor Building polar crane rail is used
in conjunction with an elevated runway with a trolley outside the
equipment hatch to extract the generators. The equipment hatch may
be enlarged, or a secondary opening created, to accommodate removal
of the generators. Once outside the containment structure, the genera-
tors are moved to a temporary staging area on-site. Concrete grout is
pumped into the steam generators to control movement of radioactive
contamination during transport, and for radiation shielding. Additional
carbon steel shields will be welded onto the outer surface of the steam
generator as required to meet transportation requirements. Impact
limiters will be placed on the generator package to provide protection
against possible accidents during rail transport. The generators and
other large components will then be transferred to high-capacity
railcars. These railcars transport the generators (and other NSSS
components) to the regional burial site. This study assumes that the
burial site has reasonable rail access for handling these high-capacity
railcars,

The main turbine is dismantled using conventional maintenance
procedures. The turbine rotors and shafts are removed to a clean
laydown area for disposal. The lower turbine casings are removed from
their anchors by controlled demolition. The main condensers are
segmented and transported to the laydown area for disposal as scrap
along with the lower turbine casings.

Transportation Methods

TLG assumed that the NSSS components are moved by a combination
of overland transporter and rail to the regional burial facility. These
payloads include the reactor vessel closure head package, reactor coolant
pumps, the steam generators and the pressurizer unit. In this study it
is assumed that the steam generator units are removed sequentially and
stored on-site in a temporary staging area. The generators are then
rigged for loading onto the transports.

4-6

TLG SERVICES




Document W11-25-002

4.4

4.3.4 Site Conditions at Facility Closeout

It is assumed that the site is restored by regrading to conform to the
adjacent landscape. Sufficient topsoil is to be placed to permit new
growth of native vegetation.

ASSUMPTIONS

The following are the major assumptions made in the development of the cost
estimates for WCGS.

1.

WCNOC will hire a Decommissioning Operations Contractor (DOC).
The DOC will provide sufficient staff to perform the preparatory
demolition planning and scheduling, and manage the demolition efforts.
Site security, health physics, quality assurance and overall site
administration during decommissioning and demolition is provided by
WCNOC. The demolition work is performed by the DOC, or a
demolition subcontractor who will provide adequate staff, labor,
equipment, materials and overhead to complete the demolition.

Only existing site structures and those presently in the construction
stage are considered in the dismantling cost. Tentative designs and
future site improvements are not considered.

A regional burial facility was assumed to exist within 700 miles of the
WCGS site. This location was taken as the final destination for all low-
level radioactive waste shipments from WCGS. The cost of burial at

" this yet-to-be-developed site was based upon information supplied by

WCNOC, and from existing low-level radioactive waste disposal sites'
published rate schedules. ’

No plant process system identified as being contaminated upon final

shutdown will become releasable due to the decay period, i.e., there is

no significant reduction in waste volume in delaying decommissioning.
The decommissioning activities will be performed in accordance with the
current regulations which are assumed to be in place at the time of
dismantling.

Nuclear liability insurance provides coverage for damage or injuries due
toradiation exposure from equipment, material, etc. used during decom-

4-7

TLG SERVICES



Document W11-25-002

missioning. Nuclear liability insurance is phased out upon final
decontamination of the site, WCNOC provided nuclear lability as well
as property insurance premiums.

The NSSS (reactor vessel and reactor coolant systems) are chemically
decontaminated using one chemical flush and two water rinses prior to
segmentation. Typically, a decontamination factor (DF) of 10 is expected
(Ref. 10). The NSSS flush will only be performed for the DECON mode.

Reactor vessel and internals packages conditions:

Any fuel cladding failure that has occurred or may occur during the
lifetime of the plant is assumed:

a) 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 NSSS components to be shipped as LSA
waste and burial within the requirements of 10 CFR 61 or the regional
burial ground; or

b) to have necessitated systematic decontamination during the operat-
ing life of the plant and therefore the radionuclide levels are acceptable
for transport as LSA waste and burial within the requirements of 10
CFR 61.

The Control Element Assemblies (CEA) are integral to a number of the
spent fuel assemblies. Separate disposal of the CEAs is therefore not
required, and not considered a decommissioning expense.

The curie contents of the vessel and internals at final shutdown are
derived from those listed in NUREG/CR-3474 (Ref. 11). Actual
estimates are derived from the Ci/gram values in NUREG/CR-3474 and
adjusted for the different mass of WCGS components, projected
operating life, as well as for different periods of decay. Additional short-
lived isotopes were derived from NUREG/CR-0130 (Ref. 10) and
NUREG/CR-0672 (Ref. 12) and benchmarked to the long-lived values
from NUREG/CR-3474.

The reactor vessel and internals disposal costs are based on remote

segmentation in-place, packaging in casks with shielding, and shipping
by truck to the burial ground. A maximum normal road weight limit of
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10.

11.

12.

13.

14,

15.

80,000 pounds is assumed for all truck shipments including cask ship-
ments. This includes vessel segment(s), supplementary shielding, cask
tie-downs and tractor trailer. The maximum curies per shipment
assumed permissible are based upon the license limits of available
shielded shipping casks. The number and curie content of vessel
segments are selected to meet these limits.

Overland transport costs for the steam generators are based upon
information provided by Reliance Trucking of Phoenix, Arizona. This
company has handled the overland transport and installation of NSSS
components for several plants,

Whenever possible, steam generators are removed sequentially and
stored on site until ready to be moved. This scenario will consolidate
shipping and reduce mobilization costs for the heavy haul vehicles.

WCNOC provides for the electrical power to be brought on-site required
to demolish the plant. ‘

Scrap generated durmg decommissioning is not included as a salvage
credit line item in this study for two reasons: (1) the scrap value merely

offsets the associated site removal and scrap reprocessing costs, and (2) .

a relatively low value of scrap exists in the market. Scrap processing
and site removal costs are not included in the estimate.

Decommissioning will take place sufficiently far in the future that all
equipment will be worn, obsolete and suitable for scrap as deadweight
quantities only. No equipment is salvageable as used equipment.

WCNOC removes all items of furniture, tools, mobile equipment such as
forklifts, trucks, bulldozers, other similar mobile equipment and other
such items of personal property owned by WCNOC that is easily
removed without the use of special equipment. The costs for these
activities are presumed to be covered by the WCNOC transition staff,

Existing warehouses will remain for use by the demolition contractor
and its subcontractors, as well as WCNOC. The warehouses will be
dismantled as they are no longer needed to support the decommlssmnmg
program.
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16.

17.

18.

19.

20.

21.

22,

All contaminated piping, components and structures other than the
reactor vessel and internals are assumed to meet US DOT limits for
LSA material.

" The WCNOC staff will perform the following:

* Fuel oil tanks will be emptied. Tanks are cleaned by flushing or
steam cleaning as required prior to disposal.

* Acid and caustic tanks are emptied through normal usage.

* Excess acid or caustic removed to support disposal at the storage
container is returned to the vendor at no credit or cost to the
project.

* Lubricating and transformer oils are drained and removed from

site by a waste disposal vendor.

All structures and site improvements will be removed to three foot below
local grade and the local terrain restored to the local grade level. The
intake and discharge conduits will be sealed.

The perimeter fence is moved as appropriate to conform with the Site
Security Plan in force at the various stages in the project.

All road and parking area base material is removed. Road and parking
areas with asphalt surfacing or concrete are broken up and the asphalt
and concrete used for backfill on site if needed. All gravel road and
parking areas remain in place and the area covered with fill.

This study estimates that there will be some radioactive waste generat-
ed which is greater than 10 CFR 61 Class C quantities, resulting from
disposal of the highly activated sections of the reactor vessel internals.
This waste will most likely be disposed of as High Level Waste in the
DOE's deep’ geological repository unless an alternative solution is
approved by the NRC. The cost of disposal, unlike that for the spent
fuel, is not covered by DOE's 1 mill/kWhr surcharge, and has been
estimated from spent fuel equivalent disposal costs.

The existing electrical switchyard will remain after WCGS
decommissioning in support of the WCNOC electrical transmission and
distribution system,
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23. WCGS is assumed to have no significant amount of asbestos or
inventories of hazardous and toxic materials at the time of final
shutdown. .

24. To the greatest extent practical, non-compactible LLW is recovered
through decontamination to reduce the total volume of radioactive
material buried. The components and materials deemed suitable for
recovery include mid-size and large piping, pumps, mid-size and large
valves, plate and structural steel, and other metallic components that
are easily surveyed and decontaminated. The recovery fractions
assigned for these components range from 70% to 90%. Materials and
components that are unlikely to be recovered include concrete, small
bore piping, heat exchangers, and dry active waste (DAW). Recovery is
not attempted for these components or materials due to the difficulty of
surveying the material, or the unlikelihood of success in
decontamination.

The recovered waste that meets radioactive material release limits is
released as clean scrap, requiring no further cost consideration.
Material that does not meet release limits will be shipped as LLRW to
the regional site for controlled burial.

Compactible DAW, such as booties, glove liners, respirator filter |
cartridges, shipping containers, HP survey materials, etc. are assumed
to be drummed and compacted to 10% of their original volume.

25. The number of cask shipments out of the containments is expected to
average three over a two week period. Non-cask shipments are limited
to three shipments per week.

COST ESTIMATE SUMMARY

Summaries of the decommissioning alternative costs with annual expenditures
are provided in Tables 4.1a, b and ¢. These costs were taken from the detauled
cost tables in Appendix C. '

The deta:led cost tables (Appendix C) show the detailed listing and costs of
maJor activities for each decommissioning scenario. Note that "Decon" as used
in the headings of these tables, refers to decontamination. It should be noted
that "Total" as used in the heading of tables, is the sum of Decon, Remove,
Pack, Ship and Bury as well as other miscellaneous items not listed (such as
engineering and preparations)., Staff relocation expenses are those costs
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associated with moving DOC/WCNOC personnel to the site; either for per diem
allowance or for moving expenses.

DECOMMISSIONING vs. SITE RESTORATION

The total projected station cost of decommissioning WCGS, for the DECON
mode is $369,789,856. Of these total costs, the majority is directly attributable
to the engineering and planning and the actual disposition of the residual
radioactive material at WCGS. It should be noted, however, that a direct
accounting of only these costs is not entirely accurate in portraying the actual
cost of "decommissioning”" as defined by the NRC and consideration must also
be given to the methods of executing the decontamination processes.

Nuclear power plants are designed to contain the radioactive material
generated during the normal operation of the facility. Accordingly, radioactive
and potentially radioactive systems are located in shielded labyrinths, tunnels
and pipe chases. This inaccessibility, while essential during operation, serves
to impede decommissioning activities, Consequently, disposition of these
components requires that, in many situations, additional access (and working
space) be developed. This access is achieved by dismantling structures and
components along the intended path of egress and in the immediate working
area. In most instances, this material is non-radioactive and therefore not
normally perceived as a necessary constituent in facility decontamination.
However, failure to establish adequate working room will increase the
residence times for decontamination and dismantling activities resulting in
increases in the incurred occupational exposure.

The cost associated with the removal of non-contaminated and other releasable
materials in support of the decommissioning process are commonly referred to
as cascading costs. Cascading costs are identified in evaluating. the
dismantling processes involved in decommissioning WCGS and included with
the license termination costs delineated in Appendix C. Consequently, for the

. utility to meet the intent of the NRC's definition of decommissioning,

("...release of the property for unrestricted use and termination of license") a
cost of $307,315,744 would be required to terminate the facility's license(s), or
approximately 83.11% of the total cost. This percentage of the total station
projected costs for license termination at WCGS meets the NRC's minimum
requirements for decommissioning as delineated in title 10 of the Code of
Federal Regulations, Part 50.75. The remaining costs would be required for
site restoration as described in Section 3.
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TABLE 4.1a

SUMMARY OF DECON DECOMMISSIONING COSTS
(Thousands of 1993 Dollars)

Year Period 1 Period 2 Period 3 Totals
2025 $10,623,119 %0 $10,623,119
2026 $16,102,892 $0 $16,102,992
2027 $25,863,805 $11,757,513 $37,721,318
2028 $0 $71,720,828 $71,720,829
2029 $0 $69,058,013 $69,058,013
2030 $0 $68,796,377 $68,796,377
2031 $0 $33,926,980 $15,978,271 $49,905,251
2032 $0 $0 $31,611,066 $31,611,066
2033 $0 $0 $14,250,891 $14,250,891
$52,689,916 $255,259,712 $61,840,228 $369,789,856
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TABLE 4.1b

SUMMARY OF SAFSTOR DECOMMISSIONING COSTS |

(Thousands of 1993 Dollars)

Year Pericd 1 Period 2 Period 3 Period 4 Period 5 Totals
2025 $21,866,696 $21,866,698
2026 $5,171,178 $7,167,411 $12,338,589
2027 $8,838,193 $8,838,193
2028 $8,838,193 $8,838,193
2029 $8,838,193 $8,838,193
2030 $5.647,580 $5,647,590
2031 $4,873,976 $4,873,976
2032 through 2070 $238,985,058 $238,985,058
2081 $1,455,516 $12,613,065 $14,068,581
2082 $17,072,305 $17,195,806 $34,268,112
2083 $85,916,926 $85,916,926
2084 $83,712,154 $83,712,154
2085 $15,595,685  $25,552,595  $41,148,284
2086 $31,480,056 $31,489,056
2087 $4,904,033 $4,204,033
$27.037,874 $284,644,128 $29,685,370 $202,420,576  $61,945684 $605,733,632
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TABLE 4.1¢c
SUMMARY OF ENTOMB DECOMMISSIONING COSTS

(Thousands of 1993 Dollars)

Period 2 Perlod 3 Period 4 Period § Period 6 Totals

2025 $10,456,451 $10,456,451
2026 $13,571,138 $13,571,138
2027 $13,534,058 $13,534,059
2028 $21,650,171 $21,650,171
2029 $20,650,573 $22,573,791 $43,224,364
2030 $57,375,052 $57,375,052
2031 $34,801,261 $1,022,868 $35,824,129
2032 through 2080 $128,015,880 $128,015,880
2081 $529,316 $12,988,483 $13,517,799
2082 . $13,557,709  $17,515,936 $31,073,645
2083 $59,135,123 $59,135,123
2084 $56,925,121 $56,925,121
2085 $10,605,228  $25,549,445  $36,154,673
2086 $31,485,174  $31,485,174
2087 $4,903,429 $4,903,420
$79,862,392 $114,750,104 $129,568,064 $26,546,192 $144,181,408  $51,938,048 $556,846,208
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5. SCHEDULE ESTIMATE

The schedule for the decommissioning scenarios considered in this study follow the
sequence presented in the AIF/NESP-036 study (Ref. 7) with minor changes to reflect
recent experience and revised estimates. In addition, the scheduling has been revised
to reflect spent fuel turnover (to DOE) requirements at shutdown.

TLG has prepared a schedule for decommissioning WCGS. The assumptions
supporting this schedule are listed in Section 5.1. Figure 5.1 presents the schedule
of key activities for the DECON alternative. Note that the activities listed in the
schedules do not reflect a one to one correspondence with the activities in the cost
tables in Appendix C, but reflect dividing some activities for clarity and combining
others for convenience. Alegend defining the schedule nomenclature and depictions
ig also included. The schedule was prepared using the "Microsoft Project” computer
software (Ref. 13).

5.1 SCHEDULE ESTIMATE ASSUMPTIONS

The schedule estimate reflects the results of a precedence network developed
for WCGS decommissioning activities, i.e., a PERT (Programmed Evaluation
and Review Technique). The durations used in the precedence network reflect
the actual manhour estimates from the cost tables in Appendix C. The
schedule output is then adjusted by stretching certain activities over their
slack range; other activities were pushed to the end of their slack period. The
following assumptions were made in the development of the schedule for
WCGS. '

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

2. The Fuel Building will continue to serve as spent fuel storage until such
time that all spent fuel has been removed from the site.

3. 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. '

4, Multiple crews work parallel activities to.the maximum extent possible
consistent with optimum efficiency, adequate access for cutting, removal
and laydown space, and with the stringent safety measures necessary
during demolition of heavy components and structures.
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5.2

5.3

5. For plant systems removal, the systems with the longest removal
durations in areas on the critical path are considered to determine the
duration of the activity.

PROJECT SCHEDULE

The period-dependent costs presented in the cost tables in Appendix C are
based upon the durations developed in the schedule for the three
decommissioning alternatives. 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 was used as the basis for determining the total costs for these items.

Project timelines for the DECON, SAFSTOR and ENTOMB alternatives are
included in this section as Figure 5.2. Milestone dates are based on a 40 year
plant operating life.

SPENT FUEL SCHEDULE IMPACT

The decommissioning scenarios allows for approximately five years of wet fuel
storage in the spent fuel pool. Other decommissioning activities such as
vessel segmentation, steam generator removals, reactor and auxiliary building
system removals, etc. are performed in parallel with the spent fuel storage and
shipment.
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FIGURE 5.1 _
DECON ACTIVITY SCHEDULE

Name

]2025 {2026 [ 2027 | 2028 [ 2029 | 2030 [2031 [ 2032 | 2033 [ 2034 | 2035

2036

2037

Plant Shutdown

Fuel Shipping

- | Special Equipment

Procure Casks/Liners

Piant Prepare

Prepare Disimariiing Sequence

Group B (RPV Support Systems) Specs

Gioup B Procedures

End Product Description

Review Piant Drawings

Engineering Preps

Design Water Cleanup Sys

Group A {(Non-Essaential Sys.) Specs

Define Work Sequence

Estabiish By-product Inventory

Licensing Period 1

Detalled Radiation Survey

Detalled By-Product Inventory

Safety Analysis

Group A Procedures

Period 1 Waste

Group C (Essantial Contaminated) Specs.

Group C Procedures

End Period 1

Period 2 Wasta

Licensing Period 2

Rmw Turbine - Generator

Remove Group A Systems

Remove Condenser

Remove Non-Ess Structures

crica [N Miesione @
Noncritcal ] Summay mmmmumEERgy

Progress Immmem—  Roled Up
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FIGURE 5.1

- DECON ACTIVITY SCHEDULE

(continued)

Name

2025 | 2026 | 2027 | 2028 { 2029 | 2030 | 2031 {2032 | 2033 [ 2034 {2036

2038

2037

Decon NSSS

RPV Remaval Prep

NSSS Pipe Removal

Rermove Group B Systems

Remove RPV

Steam Generator Resnoval

—-_.

RCP & Motor Removal

Remove Pressurizer

Reactor Bidg Grp C Systems

Reactor Bldg Grp D (Essential Clean) Sys

Aux Bidg Gip C Systems

Aux Bidg Grp D Systems

Radwaste Bldg Gp C Systems

Radwaste Bidg Gip D Systems

Turbine Bidg Grp C Systems

Turbine Bidg Grp D Systems

Other Bidgs Grp D Systems

Diese! Gen Grp C Systems

Diesal Gen Grp D Systems

Aux Bidg Decon

Reactor Bldg Decon

Radwasie Bldg Docon

Fuel Bidg Gip C Systems

Fuel Bidg Gip D Systems

Remaove Spent Fusl Racks

g

Fuel Biig Decon

Final Survey

"

End Period 2

Reactor Bldg Interior Omin

Turbina Bldg Interior Dmin

'y
]
0

cica [N Miestone ¢
Noncritcal [ ] Summay YemEmEREENg

Progress EEEmEEmmstwmms Rolled Up
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FIGURE 5.1 :
-DECON ACTIVITY SCHEDULE
(continued)

Name

2026|2028 | 2027 | 2028 | 2029 {2030 [ 2031 | 2032 { 2033 { 2034 | 2036

2038

2037

Fuel Bidg Interior Dmin

Radwaste & Drum Sior. Int. Dmin

Diesel Gen. Intarior Dmin

Comm. & Control Interior Dmin

‘Aux Bidg Interior Dmin

" | Diesel Gen. Exterior Dmin

Comm. & Control Extarior Dmin

Turbine Bldg Extarior Dmin

Radwaste & Drum Stor. Ext. Dmin

Diesel Gen, Backfill

Coimun, & Contrel Backfill

Turbine Bldg Backfil

Fuel Bidg Exterior Dmin

Radwastie & Drum Stor, Backf®

Fuel Bidg Backill

Aux Bullding Exterior Dmin

Aux Bullding Backfill

Reactor Bldg Exterior Dmin

Reactor Building Bacidfill

Rmv Admin Structure

Landscaping

End

criicai NG Miestone ¢
Nonoitical [ ]  Summay Jpmmmmmmmiyy

Progress Wesmeemsssssmm  Rolled Up O
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FIGURE 5.2
DECOMMISSIONING TIME LINE
(not to scale)

DECON:
<-- Wet Storage -->
Startup Shut- Period Period Period
dot;m 1 2 3
|<—Construction—-——-$<—-——91ant Operation-———-—:véo 42 «16 48
1977 1985 2025 2027 2031 2033
May Mar Nov Jun Jun
<=- Fuel Storage ==->
Startup Shut- Perjod Period Period Period Period
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ENTOMB:
<=- Fuel Storage -->
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d?wn 1 2 3 4 5 6 -
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6. RADIOACTIVE WASTES

The ultimate goal of the decommissioning program is the removal all material from
the site which would restrict its future use. This requires the removal of all material
from the site which is in excess of applicable legal limits for radicactive
contamination.

Under the Atomic Energy Act, the NRC is responsible for protecting the public from
sources of ionizing radiation. Title 10 of the Code of Federal Regulations delineates
the production, utilization and disposal of radicactive materials and processes. In
particular, 10 CFR, Part 61 of controls the burial of radioactive material; Part 72
defines radioactive material

The radioactive waste volume generated during the various decommissioning
programs at WCGS are shown by line activity in the cost tables in Appendix C.
Waste volumes shown in Table 6.1 are quantified consistent with 10 CFR 61
classifications. The waste volumes shown are calculated based on the gross container
volume to be shipped and buried in the controlled burial ground.

Most of the materials being transported for controlled burial are categorized as LSA
material containing Type A quantities as defined in 49 CFR 173-178 (Ref. 14). The

containers must be strong tight packages. For this study, commercially available -

steel containers are presumed to be used for piping, small components and concrete.

The reactor vessel and internals are categorized as large quantity shipments and,
accordingly, must be shipped in reusable shielded casks with disposable liners. In
this case, the liner volume is taken as the waste volume, Radioactive Waste
classified as 10 CFR 61 Greater than Class C (GTCC) is assumed to be disposed of
in the same manner as the spent fuel, i.e., at DOE's ultimate repository.

The waste volume attributed to site decontamination is primarily generated during
Period 2 of DECON, Period 4 of SAFSTOR and Period 5 of ENTOMB. The low-level
radioactive waste generated as a result of the decommissioning of WCGS is destined
for disposal at the future Central Interstates regional burial facility. For cost
estimating purposes, this study uses a projection provided by WCNOC and from an
existing burial facility's published rate schedule.

Table 6.1 displays waste volumes associated with the decommissioning. No process
system containing or handling radioactive substances at shutdown is presumed
releasable as non-contaminated scrap metal because of the presence of long-lived
radionuclides.

6-1
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TABLE 6.1
RADIOACTIVE WASTE BURIAL VOLUMES FOR DECOMMISSIONING

Waste Volume
Class' (Cubic feet)

DECON 188,591
12,935
476

221

Total 202,223

QW

SAFSTOR
195,371
8,649
476
221
Total 204,717

Qaw>

ENTOMB
191,026
8,315
476
221
Total : 200,038

oMol I

! Waste is classified according to the requirements as delineated in Title 10 of the Code of
Federal Regulations, Part 61.55
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7. OCCUPATIONAL EXPOSURE

Estimates of occupational radiation exposure were developed by TLG. These
estimates are scoping in nature and are performed to provide an upper bound to the
exposure estimates. This bounding calculation is a check to see if NRC dose
limitations are not exceeded in the cost study. It should be noted that the radiation
exposure rates used to calculate the exposures shown in Appendix C are based on
optimum conditions; factors such as plant age, maintenance and operating history
could cause the expected exposure rates at the time of decommissioning to vary

significantly.

Radiation doses to decommissioning workers are calculated as the product of the
estimated radiation zone work force requirements and the radiation exposure rates
estimated for each decommissioning task. The decommissioning occupational
exposure estimates are based on the following assumptions:

1. Occupational exposure estimates include only the craft labor necessary for
decontamination, removal and packaging activities as well as all required
health physics personnel exposures in support of these activities. Casual
exposures to the plant staff are not included in this estimate.

2. Personnel exposure to radiation is minimized by utilizing shielding and remote
handling techniques and avoiding higher radiation fields when personnel
presence is not necessary.

3. Local exposure rates near items such as tanks and pipes are reduced by
chemical decontamination prior to work in that area.

4, Careful prompt accounting of accumulated radiation exposure is maintained
to rapidly identify tasks causing excessive dose accumulation by workers so
that corrective action can be taken.

5. Cobalt-80 is the primary contributor to radiation exposure. The reduction in

' personnel exposure from area and components during the activities performed

after the SAFSTOR/ENTOMB dormancy period is assumed to be that of the
reduction in Cobalt-60.

6. Exposures as the result of spent fuel storage activities are expected to be
minimal and therefore are not included.

7-1

TLG SERVICES



Document W11-25-002

Implementation of the DECON alternative yields the higher occupational radiation
exposure because the work is performed sooner after shutdown, without the benefit
of any extended decay time for the radionuclides on site. The SAFSTOR alternative
yields a lower cumulative dose, primarily due to the decay during dormancy and
because almost all of the dismantling operations are performed after the dormancy
period. However, additional dose is incurred in the ENTOMB alternative from the
activities associated with removing contaminated material outside the entombment
boundary, yielding a total cumulative dose higher than the SAFSTOR alternative yet
still lower than DECON.

Typical field experience relative torecent cost studies performed by TLG indicate that

actual field exposures are significantly less than TLG projections. This may be due
to ignoring the dose reduction impact of the ALARA factors costed into the study.
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8. RESULTS

Decommissioning technology is well established and the tools and equipment
necessary to dismantle WCGS completely are available and have been demonstrated.
The projected costs to decommission the plant, presuming the use of the DECON
alternative, including the five year operation of the spent fuel pool, is $369,789,856.
This projected cost includes shipment of wastes and dismantled materials to a
regional disposal site and demolition of the remaining site structures. The estimate
reflects the site-specific features of WCGS and the projected cost of radioactive waste
shipping and burial costs. An analysis of the major activities contributing to the total
cost is shown in Table 8.1. '

The decommissioning and utility staffs along with the removal activity combine to
represent the majority of the cost to decommission WCGS. This is a direct result of
the labor-intensive nature of the decommissioning process. Burial is the next largest
cost component reflecting the costs associated with the development of new regional
waste disposal facilities. Transportation costs are most sensitive to increases in fuel
costs and distances to existing or new burial facilities. Removal costs are dependent
on the degree of remotely operated equipment available in the future and the
associated higher cost of that equipment versus the savings in labor costs.

This study for WCGS provides an estimate for decommissioning the site under
current requirements based on present day costs and available technology. As
additional dismantling experience on large reactors becomes available, cost estimates
must be modified to reflect this experience. In addition, there are costs associated
with decommissioning activities that historically increase at rates significantly
greater than inflationary trends. For example, the cost of radioactive waste burial
has increased rapidly in the last few years. It is therefore appropriate that this cost
estimate be reviewed periodically, and updated/revised as required.
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TABLE 8.1

SUMMARY OF DECOMMISSIONING COSTS

Costs 933 Percent of

Work Category (thousands) Total Costs
DECON

Decontamination 6,957 1.88
Removal 68,487 18.52
Packaging 5,699 1.51
Shipping 6,392 1.73
Burial (off-site) 81,180 21.95
Decommissioning Staffs 137,406 37.16
Other * 63.769 17.24
Subtotal 369,790 100.00
SAFSTOR

Decontamination 8,353 1.38
Removal 67,782 11.19
Packaging 5,295 0.87
Shipping 6,106 1.01
Burial (off-site) 79,884 13.19
Decommissioning Staffs 329,107 54.33
Other * 109,207 18.03
Subtotal 605,734 100.00
ENTOMB

Decontamination 6,276 1.13
Removal 68,886 12.37
Packaging 5,471 0.98
Shipping 6,055 1.09
Burial (off-site) 78,177 14.04
Decommissioning Staffs 281,676 50.58
Other * 110,306 19.81
Subtotal 556,846 100.00
* Other includes: engineering & preparations, property lease payments,

insurance, off-site LLW recycling costs and plant energy budget.
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APPENDIX A

UNIT COST FACTOR DEVELOPMENT
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APPENDIX A
UNIT COST FACTOR DEVELOPMENT

Example: Unit Factor for Removal of Contaminated Heat Exchanger < 3000 lbs.

1. SCOPE

Heat exchangers weighing < 3,000 |b will be removed in one piece using a crane or small hoist.
They will be disconnected from the iniet 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 60
b Mount pipe cutters : 45 45
c Install contamination controls 20 (b)
d Disconnect inlet and ocutlet lines 60 60
e Cap openings 20 (d)
f Rig for removal 30 30
g Unbolt from mounts 30 30
h Remove contamination controls : : 15 15
i Remove, wrap in plastic, send to packing area _60 _60
Totals (Activity/Critical) 340 300
Duration adjustment(s):
+ Respiratory protection adjustment {50% of critical duration) 150
+ Radiation/ALARA adjustment (32% of critical duration) 9
Adjusted work duration 546
+ Protective clothing adjustment (30% of adjusted duration) 164
Productive work duration 710
+ Work break adjustment (8.33 % of productive duration) 59
Total work duration (mins) 769

s*& Total duration = 12.82 hr ***

A-2

TLG SERVICES




Document W11-25-002

3. LABOR REQUIRED

A-3

Crew ' Number Duration Rate -Cost
(hr) ($/hr)
Laborers : 3.00 12.82 $14.06 $540.62
Cra.ﬁsmen 2.00 12.82 $22.10 $566.51
. Foreman 1.00 - 12.82 $24.35 $312.09

General Foreman 0.25 12.82 $33.23 $106.48
Subtotal labor cost $1,525.70
Overhead & Profit on labor @ 21% $320.40
Total labor cost $1,846.10
4, EQUIPMENT & CONSUMABLES COSTS

Equipment Costs none
Consumables/Materials Costs

-Blotting paper 50 @ $0.48 sq ft {2} $24.00

-Plastic sheets/bags 50 @ $0.06/sq ft {3} $3.00

-Gas torch consumables 1 @ $7.3%hr x 1 hr {1} - $7.39
Subtotal cost of equipment and materials $34.39
Overhead & profit on equipment and materials @ 14.25% $4.90
Total costs, equipment & material $39.29
TOTAL COST Removal of contaminated heat exchanger <3000 pound: $1,885.39
Total labor cost: . $1,846.10
Total equipment/material costs: $39.29
Total adjusted exposdre manhours incurred: 52.83
Total craft fabor manhours required per unit: 80.11

TLG SERVICES




Document W11-25-002

S. 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.

2. 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, p. 64).

3. Adjusted for regionat material costs for Wichita, Kansas:

4, References:

1. R.S. Means (1992) Division 016 Section 420-6360 pg 19

2. McMaster-Carr Ed. 94 pg 735

3. R.S. Means (1992) Division 015 Section 602-0200 pg 12
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APPENDIX B

UNIT COST FACTOR LISTING
(Power Block Structures Only for DECON)
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APPENDIX B

UNIT COST FACTOR LISTING

(Power Block Structures Only for DECON)

Unit Cost Factor Cost/Unit($)
Removal of clean instrument and sampling tubing, $/linear foot $0.21
Removal of clean pipe 0.25 to 2 inches diameter $/linear foot $3.79
Removal of clean pipe >2 to 4 inches diameter $/linear foot $4.61
Removal of clean pipe >4 to 8 inches diameter $/linear foot $6.23
Removal of clean pipe >8 to 14 inches diameter $/linear foot $11.77
Removal of clean pipe >14 to 20 inches diameter $/linear foot $15.33
Removal of clean pipe >20 to 36 inches diameter $/linear foot $22.55
Removal of clean pipe >36 inches diameter $/linear foot $26.78
Removal of clean valves >2 to 4 inches $46.07
Removal of clean valves >4 to 8 inches $62.34
Removal of clean valves >8 to 14 inches $106.33
Removat of clean valves >14 to 20 inches $153.29
Removal of clean valves >20 to 36 inches $225.49
Removal of clean valves >36 inches $267.82
Removal of clean pipe hangers for small bore piping $13.76
Removal of clean pipe hangers for large bore piping $4737
Removal of clean pumps, <300 pound ‘ $105.55
Removal of clean pumps, 300-1000 pound $266.61
Removal of clean pumps, 1000-10,000 pound $1,107.01
Removal of clean pumps, >10,000 pound $£2,263.21
Removal of clean turbine-driven pumps < 10,000 pounds $1,345.84
Removal of clean turbine-driven pumps > 10,000 pounds $2,622.82
Removal of clean PWR turbine-generator $73,648.02
Removal of clean heat exchanger <3000 pound - $555.77
Removal of clean heat exchanger >3000 pound $1,594.11
Removal of clean feedwater heater/deaerator $3,973.55
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APPENDIX B
UNIT COST FACTOR LISTING
(Power Block Structures Only for DECON)
(continued)
Unit Cost Factor Cost/Unit($)
Removal of clean moisture separator/reheater $9131.48
Removal of clean PWR main condenser $205,661.95
Removal of clean tanks, <300 galions $135.71
Removal of clean tanks, 300-3000 gallons $427.16
Removal of clean tanks, >3000 gallons, $/square foot surface area $3.65
Removal of clean electrical equipment, <300 pound $57.74
Removal of clean electrical equipment, 300-1000 pound $203.80
Removal of clean electrical equipment, 1000-10,000 pound $407.61
Removal of clean electrical equipment, >10,000 pound - $990.78
Removal of clean electrical transformers < 30 tons $688.08
Removal of clean electrical transformers > 30 tons $1,981.56
Removal of clean standby diesel-generator, <100 kW $702.83
Removal of clean standby diesel-generator, 100 kW to 1 MW $1,568.73
Removal of clean standby diesel-generator, >1 MW $3,247.59
Removal of clean electrical cable tray, $/linear foot $5.38
Removal of clean electrical conduit, $/linear foot $2.35
Removal of clean mechanical equipment, <300 pound $57.74
Removal of clean mechanical equipment, 300-1000 pound $203.80
Removal of clean mechanical equipment, 1000-10,000 pound $407.61 .
Removal of clean mechanical equipment, >10,000 pound $990.78
Removal of clean HVAC equipment, <300 pound . $57.74
Removal of clean HVAC equipment, 300-1000 pound $203.80
Removal of clean HVAC equipment, 1000-10,000 pound $407.61
Removal of clean HVAC equipment, >10,000 pound $990.78
Removal of clean HVAC ductwork, $/pound $0.43
Removal/manual flame cut of clean thin metal components, $/inch-cut $2.36
Asbestos clean removal {pipe/components) $3.88
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APPENDIX B
UNIT COST FACTOR LISTING
(Power Block Structures Only for DECON)
(continued)
Unit Cost Factor Cost/Unit($)
Removal of contaminated instrument and sampling tubing, $/linear foot $0.34
Removal of contaminated pipe 0.25 to 2 inches diameter $/linear foot $13.39
Removal of contaminated pipe >2 to 4 inches diameter $/linear foot $34.85
Removal of contaminated pipe >4 to 8 inches diameter $/linear foot $43.10
Removal of contaminated pipe >8 to 14 inches diameter $/linear foot $76.20
Removal of contaminated pipe >14 to 20 inches diameter $/linear foot $91.45
Removal of contaminated pipe >20 to 36 inches diameter $/linear foot $127.34
Removal of contaminated pipe >36 inches diameter $/linear foot $150.44
Removal of contaminated valves >2 to 4 inches $166.19
Removal of contaminated valves >4 to 8 inches $206.60
Removal of contaminated valves >8 to 14 inches $381.00
Removal of contaminated valves >14 to 20 inches $512.54
Removal of contaminated valves >20 to 36 inches $682.28
Removal of contaminated valves >36 inches $752.21
Removal of contaminated pipe hangers for small bore piping $30.91
Removal of contaminated pipe hangers for large bore piping $111.40
Removal of contaminated pumps, <300 pound $325.63
Removal of contaminated pumps, 300-1000 pound $800.26
Removal of contaminated pumps, 1000-10,000 pound $3,541.04
Removal of contaminated pumps, >10,000 pound $7,556.83
Removal of contaminated turbine-driven pumps < 10,000 pound $3,520.15
Removal of contaminated turbine-driven pumps > 10,000 pound $7,425.00
Removal of contaminated heat exchanger <3000 pound $1,885.39
Removal of contaminated heat exchanger >3000 pound $4,872.75
Removal of contaminated tanks, <300 gallons $582.64
Removal of contaminated tanks, >300 gallons, $/square foot $11.92
Removal of contaminated electrical equipment, <300 pound $203.02
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APPENDIX B
UNIT COST FACTOR LISTING
(Power Block Structures Only for DECON)
(continued)
Unit Cost Factor Cost/Unit($)

Removal of contaminated electrical equipment, 300-1000 pound $523.55
Removal of contaminated electrical equipment, 1000-10,000 pound $979.10
Removal of contaminated electrical equipment, >10,000 pound $2,142 .85
Removal of contaminated electrical cable tray, $/linear foot $19.29
Removal of contaminated electrical conduit, $/linear foot $16.86
Removal of contaminated mechanical equipment, <300 pound $203.02
Removal of contaminated mechanical equipment, 300-1000 pound $523.55
Removal of contaminated mechanical equipment, 1000-10,000 pound $979.10
Removal of contaminated mechanical equipment, >10,000 pound $2,142.85
Removal of contaminated HVAC equipment, <300 pound $203.02
Removal of contaminated HVAC equipment, 300-1000 pound $523.55
Removal of contaminated HVAC equipment, 1000-10,000 pound - $979.10
Removal of contaminated HVAC equipment, >10,000 pound $2,142.85
Removal of contaminated HVAC ductwork, $/pound $1.34
Removal/plasma arc cut of contaminated thin metal components, $/linear inch £1.44
Surface dectonamination of equipment, $/square foot $3.88
Surface decontamination of large components, $/square foot $13.94
Decontamination rig hook-up and flush $1,497.75
Chemical flush of components/systems, $/gailon $5.18
Removal of standard reinforced concrete, $/cubic yard $258.66
Removal of grade slab concrete, $/cubic yard $128.18
Removal of clean concrete floors, $/cubic yard $157.00
Removal of sections of clean concrete floors, $/cubic yard $477.97
Removal of clean heavily rein concrete w/#9 rebar, $/cubic yard $126.82
Removal of contaminated heavily rein concrete w/#9 rebar, $/cubic yard . $962.88
Removal of clean heavily rein concrete w/#18 rebar, $/cubic yard $161.77 .
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Document W11-25-002

APPENDIX B
UNIT COST FACTOR LISTING
(Power Block Structures Oaly for DECON)
(continued)
Unit Cost Factor Cost/Unit($)
Removal of contaminated heavily rein concrete w/#18 rebar, $/cubic yard $1,275.93

Removal heavily rein concrete w/#18 rebar & steel embedments, $/cubic yard $226.68

B-6

Removal of below grade suspended floors, $/square foot $157.00
- Removal of clean monolithic concrete structures, $/cubic yard $428.07
Removal of contaminated monolithic concrete structures, $/cubic yard $959.51
Removal of clean foundation concrete, $/cubic yard $336.25
Removal of contaminated foundation concrete, $/cubic yard $893.15
Explosive demolition of bulk concrete, $/cubic yard $16.91
Removal of clean hollow masonry block wall, $/cubic yard $41.36
Removal of contaminated hollow masonry block wall, $/cubic yard $101.18
Removal of ciean solid masonry block wall, $/cubic yard $41.36
Removal of contaminated solid masonry block wall, $/cubic yard $101.18
Placement of concrete for below grade voids, $/cubic yard $72.04
Placement of entombment concrete, $/cubic yard $235.36
Removal of subterranean tunnels/voids, $/linear foot $62.56
Backfill of below grade voids, $/cubic yard $13.50
Excavation of clean material, $/cubic yard $2.42
Excavation of contaminated material, $/cubic yard $5.82
Excavation of submerged concrete rubble, $/cubic yard $7.26
Removal of clean concrete rubble, $/cubic yard $42.29
Removal of contaminated concrete rubble, $/cubic yard $16.86
Removal of building by volume, $/cubic foot $0.15
Removal of clean building metal siding, $/square foot $0.67
Removal of contaminated building metal siding, $/square foot $1.67
Removal of standard asphalt roofing, $/square foot $0.90
Removal of transite panels, $/square foot $0.89
Scarifying contaminated concrete surfaces (drill & spall) $6.18

TLG SERVICES




Document W11-25-002

APPENDIX B
UNIT COST FACTOR LISTING
(Power Block Structures Only for DECON)
(continued)
Unit Cost Factor Cost/Unif(8)
Scabbling contaminated concrete floors $/square foot $4.18
Scabbling contaminated concrete walls $/square foot $12.50
Scabbling contaminated ceilings $/square foot $41.66
Scabbling structural steel $/square foot $2.95
Removal of clean overhead cranes/monorails < 10 ton capacity $273.93
Removal of contaminated overhead cranes/monorails < 10 ton capacity $642.33
Removal of clean overhead cranes/monorails >10 - 50 ton capacity $657.43
Removal of contaminated overhead cranes/monorails >10 - 50 ton capacity $1,540.33
Removal of polar cranes > 50 ton capacity, each $2,804.71
Removal of gantry cranes > 50 ton capacity, each $10,332.19
Removal of structural steel, $/pound $0.17
Removal of clean steel floor grating, $/square foot $1.45
Removal of contaminated steel floor grating, $/square foot $3.66
Removal of clean free-standing steel liner, $/square foot $5.12
Removal of contaminated free-standing steel liner, $/square foot $12.67
Removal of clean concrete anchored steel liner, $/square foot - $2.56
Removal of contaminated concrete anchored steel liner, $/square foot $14.83
Placement of scaffoilding in clean areas, $/square foot $2.39
Placement of scaffolding in contaminated areas, $/square foot $3.84
Landscaping with topsoil, $/acre - $14,512.75
Landscaping w/o topsoil, $/acre $1,747.55
Cost of LSA box & preparation for use $1,024.65
Cost of LSA drum & preparation for use - $96.91
Cost of cask liner for CNSI 14-195 cask $6,638.16
Cost of cask liner for CNSI 8-120A cask (resins) $8,930.12
Cost of cask liner for CNSI 8-120A cask (filters) $8,923.15
Decontamination of surfaces with vacuuming, $/square foot $0.62
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TABLE C-1 B
DECON COST ESTIMATE FOR WOLF CREEK GENERATING STATION

¢

Activity

(THOUSANDS OF 1993 DOLLARS)

Oacon Romove Pack  Ship Bury  other cntacy Total LicTerm CleaN ACF BCF CCF »CCF M-WfS  M-Rom

PERIOD 1

1, Prepare preliminary decommissloning plan 130 20 150 150
2. Prepere proposed deconmissioning plan 400 60 460 46D
3. Rewve fual & source matorlal n/a

4, DCon plant & process waste a

5. Raview plant dwos & specs. 450 69 529 529
6. pertorm detallod rad survey a

7. Estimate by-product Jnventory 100 15 115 115
8. submit for |1conse amenament 160 24 184 184
9. ENd product dascription 100 15 115 115
10.  Detalted by-product inventory 130 20 150 150
11, DRTING MAJOr work soQuence 750 113 863 863
12, Porform satety analysis Mo 47 357 357
13.  submit dlsmant!ing plan 52 [ 60 60
14, Reteive |1cense amenceant a

15.  Retolve dismant]ing order a
Subtotal POriod 1 Activity costs 2592 289 2981 2981
period 1 undistributed Costs

t.  Decon eQuipmont 189 wm nz ny
2. becon supplles 137 a n 171
3. DOC staff ralocation oxpenses 845 127 972 972
4, PrOcess iiquld waste &7 34 4% 200 74 422 an 458 1y 3
5. tnsurance 587 59 645 645
6. Proparty taxes 692 69 762 762
7. Health physics swoplles 947 237 184 a4
8.  Hoawy equipment rental 104 1% 120 120
9.  DIsposat of DAw generated 198 6 762 135 1101t 2473 6725 17

NOTES- "n/a* Indlcates that fugl handling, packaging. shipping. and disposzl are charged 10

plant operations, not decommissioning

= "2~ inglcates that costs are Included in the utltity staft coses.

- Columns may not total oua to rounding errors.
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TABLE C-1 (continued)
DECON COST ESTIMATE FOR WOLF CREEK GENERATING STATION

Docon ROMOVe Pack  Ship Bury other cntgcy Total LicTerm

ClGAN ACF B CF CCF »C CF M-HFS M-Rom

POriod 1 undistributed costs (contlnued)

10,
1.
12,

Plant energy Dudgot
NRC Foas .
Emargency Flamning Feos

subtotal undistributed costs period t

staff Costs

DoC staff Cost
vtiilty stalf cost

TOYAL PERIOD 1 COST

PERIOD 2

Activity specifications

16.1
16.2
16.31
16.4
16.5
16.6
16.7
16.8
16.9

Plant & temporary taclliitios
Plant systoms

RoActor Internals

ROACLOr vessel

Blologicat shleld

Stoam generators

Ralntorced concrate

Trhina & condenser

Plant structures & buiidings

16,10 Waste management
t6.11 FACIl Ity & Shic closeout

16.

Total

Pianning & Site Preparations

17.
18.
19.
20,
n.

Prepare dismantiing SeQuence
Plant prep. & tomp. SvCes
Do31gn water cloan-up system
RIG3INQ/CCES/ 001 INO/QIC.
Procurg casks/liners & containars

3425
116
264

67 32 52 962 7308

4607
29965

67 232 52 962 44471

492
417
710
650

M2
160

80
312
460

a7a3.

240
1485
140
3257
113

514
12
%

133

491

1939
128
Pl

9952

5298

393%
128
9

9952

5298

4495 34459 34459

6905 52690 52050

74
63
107
92

47
24
12
a7
69
14
560

a6
7]
2t
189
18

566
ars
a1y
748

a5g
184
92
59
529
104
4293

76

1708
161

1446
41

509
43
atz
748

58
59

92

179
529
52
33773

276
1708
161
1446
14

2473 458 6844 20

2473 as8 6844 20

57

92
92
179

52
520

JRUEON

G00-S3-TIA Fasumdo(]



DECON COST ESTIMATE FOR WOLF CREEK GENERATING STATION

Actlvity

- TABLE C-~1 (continued)

Dacon ROMOVe PACK  ShIp BUrY  OLNGr Cntacy Total LICTerm CIGANACF B CF CCF =G CF M-HFS  M-Rom

baralled Work Procedures

22.1 Plant systoms 473 n 544 490 54

22.2 vessel hoad 250 a8 288 288

22.3 RYACLOT Internals 250 33 288 288

22.4 Remalning bud 1eimgs 135 20 155 39 16

22.5 CRD COOlIng assombly 100 15 115 15

1.6 CRD houslngs & I1C1 tubes 100 15 115 115

2.7 INCOre Instrumentation 100 15 15 115

12.8 Reactor vessel 363 54 a7 a7

22.9 Factlity closeout 120 18 138 &9 69

22.10 Miss) e shields as 7 52 52

22,11 Blological shietd 120 18 138 138

22.12 StGam generatars 4560 6% 529 529

22.13 Relnforced concrete 100 15 ns 58 58

22.14 Turbine & condensers M2 47 359 59

22.1% auxlilary bul tding 273 4] 34 283 n

22,16 Roactor bul lding 273 N 4 243 M

2. Total 3474 531 2995 e 719
OQCON NSSS/Rack Romoval

23, Decon prisary loop 4863 23 694 694 800 ]
24,. ROoWOVO Spent fuel racks n2 35 80 22 945 b)) 378 2402 2402 3150 a53 46
NUCIGar Steal Supply Systom Romoval

25.1 Reactor coolant Riping 67 127 62 18 2066 B4 s 2725 6485 7987 176
25.2 Pressurizar rellef Tank 12 61 s 4 197 52 330 30 621 007 74
25.3 ROACLOT CoOlant PuEpS & MOtOrs 26 » 3 40 3491 555 4183 4183 11312 2862 65
2%5.4 Pressurizer b1 7 4 10 1280 213 1558 1558 4147 1933 38
25.5 S5toam Conarators 138 2487 133 | 3502 12932 3919 28111 28112 58484 99082 1258
25.6 CRDMs/ ICT3/50rVICe Structure Removal 60 7 20 14 596 133 861 a6 1843 3546 a5
25.7 Roactor vessel internals 45 1056 269 02 6632 1989 10503 10503 1441 401 476 21 13273 40
25.8  ROICIOr Versel 103 3689 265 52 3009 2649 8967 2967 5340 2096 15731 .43
25,  Totals 475 6532 791 414t 35403 9894 57238 57238 89873 2897 a76 221 147420 1778
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ACLIVity

TABLE C-1 {(continued)
DECON COST ESTIMATE FOR WOLF CREEK GENERATING STATION

K-Resm

Docon Remcve  pack ship eury othar c<nigcy Total LicTerm <lean A CF B CF CCF »CCF M-Mrs
pisposal of plant Systems
26.1 AX - Atld Foed 19 3 22 22 a3z
26.2 Accumitlator safety Injection a8 7 6 190 1 72 504 504 617 3844 3
26.3 Auxl|lary 81ag Non-Systom speclfic Cigan 404 61 465 465 12709
26,4 Auxiliary Bldg Non-Systom spec|fic cont 247 103 T 77 577 279 207 2007 2488 11246 14
26.5 AUxlliary 8ldg non-System specltic Dacon KL} 135 k¥ 2086 51 155 729
26,6 AUXITIATY BU1TAINg HVAC 0 46 12 290 N3 152 92 992 940 918 13
26.7  Auxlijary Feadwater 20 3 ‘ 23 23 M2
26.8 Aux)liary Steam 65 10 75 75 2948
26.9 Auxlliary Stoam chemical adgdltion 3 «1 3 3 k¥l
26,10 AUXK]ltary Stoam cengrator 7 1T 8 8 am
26,11 AUXI Y LAY Turbines EY 5 3 3 1358
26.12 Borated Rafuel Ing water Storage 162 56 9 55 266 n 990 9% 1152 7142 23
26.13 BOTON ROCYCIQ 273 7% 18 438 275 185 1260 1280 1422 11754 126
26.14 CL - chiorination 14 2 1% 11 607
26.15 CW - Clrculating vater 190 29 9 219 8903
26.16 €2 ~ Caustlc Acid 3 ) 3 3 134
26.17 central chllled water 51 8 59 59 2304
26.18 chemical & Datergent waste 75 19 $ 124 85 B8 406 406 40 as02 25
16.19 chamical l volueg control 354 507 173 47 N7 560 74 4523 451 6968 32065 177
26.20 Closed Coollng water 32 5 az 37 1443
26.21 Co - carbon bloxide 4 <1 5 s 177
26.22 Componant Coal Ilng water 134 20 154 154 5177
26,23 CONdONSALY 123 20 153 153 5956
26.24 Condonsate & Feodwater chealcal Addition 12 2 14 14 526
26.25 Condensate Domingral lzer ’ a5 7 8 53 2068
26.26 Condensate Storage & Transfer ) & 4 45 1656
26.37 condenser Al.l' Ronoval 16 2 18 18 699
26.28 Contalrmant Atmospheric control [] 23 4 7 19 54 492 492 1222 343 «1
26.29 containment Cool ing 30 . 104 22 119 a3 m 2198 2158 3633 13706 16
26,30 Contalrment Hydrogen control w19 5 148 85 45 330 330 a81 1288«
26.31 Containgent Inteqrated Leak .Rate Tost 6 «1 7 7 287
26,32 containment PUrge Hvag 7z 32 5 2 1me = 87 529 629 1046 3724 3
26.33 Contalment spray ¥ @ 29 16 70 4 3339
26.34 cohtrol Bldo NON-SVSTOM Specific Clean 378 57 435 435 16569
26.35 control B10¢g Non-Systom Specliic cont 226 106 3 759 s7t 272 1968 1968 2462 10332 12
26.36 control BIgg NOn-Sysiom SpecifIc Decon 34 124 36 194 52 142 6802
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DECON COST ESTIMATE FOR WOLF CREEK GENERATING STATION

TABLE C-1 (continued)

ACtivity Dbecoh Remove Pack  Ship BuryY OtheT CONRLQCY Tolal LICTerm Clean A CF B CF  CCF =C CF N-HIS  M-Rol
DIsposal of Plant systems (continued)
26.37 Control Buliding HvAC 147 22 169 169 6162
26,38 DA - CIrculxtIng water Sysiom 196 29 226 226 5126
26.39 DM - Equipment Dralns &0 g 69 69 710
25.40 DO - DIgsel ©)1 1 -« 1 1 a7
26 .41 Docontamination 43 a7 6 13 [ ] 49 366 368 435 1945 5
26,42 bomIngral 1zed Waler StOTage & Transtor 41 [ 47 47 1819
26.43 DI9Sel conerator Buliding HvAC 27 4 n a 115
26.44 EA - Sorvice water 63 10 73 73 1928
26.45 EF - Essential Service water 77 12 89 a9 3541
26.45 emergency Fuel ofl N s 36 16 1329
26.47 £0 - Fuel oIt 14 2 16 16 625
26.48 FP - FIre Protection 152 23 175 175 7096
26.49 Foodwater 90 14 104 104 4105
26,50 FOOAWALQT HOAter Extraciion 135 20 155 158 6164
26.51 FI00F & EQuipment Drains 1093 209 55 1342 971 649 43200 4320 4357 46675 126
26,52 Fuei BIOg Non-systom specific Clean 52 a8 60 60 2293
26.53 Fuel B1dQ Non-Systcm Specific Cont kL) 15 $ 118 89 42 306 306 383 1638 2
26.54 FuQl BIOg NOR-SYStom SDRCHSIC DRCon 4 16 4 24 & 18 as52
26,55 Fuel Bullding HvaC 154 a5 10 518 123 141 99 L3l 1682 5374 7
26.56 FUgt HanglIng & Storage Reactdr vessel 6 ] 5 266 43 329 a9 864 292 <t
26,57 Ru@l Pool Cooling & Cleanup 248 n 18 649 301 214 1501 1501 2106 10872 29
26.58 €D - E551F. STVC. Wiy PUNDRS. BIGQ HVAC 9 1 10 10 365
26.59 GE - Turbing BIGQ MVAC 102 15 18 118 4319
26.60 GF - MISCOllanoous BUEIdINg HYAC EX] 5 38 s 1387
26.61 casoous Radwasto 162 7t 15 $12 139 1%¢ 1089 1089 1662 7023 17
26,62 GANgrator Hydroged 5eal & Co2 5 -1 6 1o
26.63 Gonerator seal ofl 7 1 [] 296
26.64 HY - Hydrogen & ! 7 7 27
26.65 HIQN Pressure coofant 1hjection 173 57 7 S5t8 230 165 1170 1170 1682 7576 7
26.66 KA - comprassed AlT and Instrument i 160 . 24 185 188 7081
| 26.67 KB - sreathing Alr ) 26 4 30 30 1182
26,68 KC -~ Flre pProtaction 77 42 3% 9 12879
25.89 KD - DOBQSLIC wWatlQr 44 7 52 52 2023
26.70 KH - Service cas 18 3 2t 2 ' 780
26.71 LA - Sanitary orains 13 2 15 15 582
26.72 LC = Yard Ofains 2 «1 3 3 95
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TABLE C-1 (continued)

DECON COST ESTIHATE FOR WOLF CREEK GENERATING STATION

ACLIVILY Decon RomOVe Pack SNID BUrY OthGr CRLOCY Total LICTerm CIGaN ACF B CF CCF »C CF M-HIS  M-Rem

Disposal of Plant Systess (contInued) )

26.73 LE - Olly waste 98 15 112 112 4433

26.74 LIquid Radwaste W4 M2 130 7 823 394 502 02 2702 2670 33 384
26.75 Lube Ol Storage.Transfor.& purification 21 3 24 24 925

26,76 Maln stoam 139 n 160 150 64758

26.77 Maln Turbing 131 20 151 15 5932

26.78 Maln Turbing coatrol oll 29 4 33 33 1211

26.79 Maln Turbing Lube oit 27 n 3 1154

25,80 NT - NI1rogen 4 «1 5 5 185

26,8t Nuctoar sampling 23 a5 & an 2% 81 518 st8 1373 1564 3
26,82 OX - OXygen 4 1 s 5 177

26,83 Plant Heating 70 11 a1 81 3155

26.84 Process Sampling & Anatys)s 60 a1 13 684 124 136 1020 1020 209 2650 4
16.85 RadwASte D100 Non-Systom $pecif(c Cloan 153 FERR P 176 6704

6.6 RAWASIS 800 NON-Systom speclfic Cont 106 46 14 M0 234 15 8IS 825 1007 4848 6
26.87 RAGWASUG BIOg NON-SYStom Spacific Decon 12 46 13 70 18 53 2487

26.88 Radwasto Bullding Hvac to8 28 7 193 88 88 611 &N 951 781 5
26.89 RGACIOr BIdg Non-Systom specitlc clean 136 20 157 157 5982

26.90 ReACLOr BIAQ NON-SYSLeM SPOciTIC Cont 86 30 3 187 14 75 sy s 507 3884 s
26.91 ROACTOF BIGJ NON-Systom Specitic Decon 1 4 12 70 17 53 2474

26,92 REACIOF Coolant Systom 15 65 1 736 202 178 1313 1313 2390 5295 75
26.93 ROACIOF Makeup water 152 3 9 222 18 9% 647 647 720 6469 7
26.94 Rosldual Hoat Removal 22t g 18 801 284 318 1628 1628 2599 98%0 82
26.95 Roo! Drains 55 L] 63 63 529

26.96 ST - Sewage Treatment 23 % 26 1000

26.97 SW - SCreen wash 15 17 17 640

26.98 52 - Sorvice Alr a7 7 54 54 2101

26,99 Seconcary Llquld waste 228 493 191 3 940 513 530 3030 3030 3050 3335 198
26.100504 |d Racwaste 6 207 27 911 289 269 1961 1961 2935 11609 58
26,101S180DY Dlesel Enging 101 15 1y 117 4394
26.10251at0F C€001ENng Water 1 « 7 7 249
26.10351080 CONQrALOr Blowdown a tog 29 1006 429 M5 2235 2225 3264 13867 117
26. 10451048 S9al 12 2 14 14 539
26.105VA - 18C Shop HVAC 3 «1 4 4 141
26,106VB - 18C ShOD CORDULGI ROOR HVAC 2 “ 3 3 95
26.107vC - HOAILN PhSICS COMDULOT ROON HVAC 5 1 5 s 200
26.108VH - CIFC WRLQT & MAKOUD WATOF SCIANS Vi 3 -1 & 6 245
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. TABLE C-1 (continued)
DECON COST ESTIMATE FOR WOLF CREEK GENERATING STATION

Activity DocOn Remove Pack  Ship Bury  Other Cntocy Total LICTerm Cian A CF B CF CCF »C CF N-HIS  M-Rom

Clsposal Of Plant Systems {continued)

26.109v) -~ Shop B1dg Machine shop Area vent 1 - 1 1 51
26.110vL - Shop BulldIng HVAC - 2 -4 2 2 92
26.111VS - AdEIR. BIUQ HVAC 5 «1 ) 6 28
26.712VT - Toch SUDDOTT BULIAING HVAC 2 «1 2 2 73
26.113w - Misc. BIOD, HVAC 3 1 3 k] 123
26.114W - Waste water Treatment ventitatlon 1 -1 1 1 a8
26.115%0 - Domastic watqr 25 4 28 8 1089
26.116WG - Gland water & sotor cool Ing water 2 3 20 20 701
26.117WL- COOIINg Lake Kakeup & B1owdown 17 3 L] 1% 754

26. 118w - Makeup Domineral fzer 92 14 103 105 4108
26.119%s - Plant Services water a2 12 %4 94 79
26,120WT - WSt Water Troatmont 7 3 19 19 767
26.121WZ - Radloactlve Liquid waste 5 «1 4 [ 237

26.  Totals 1238 11785 2298 542 18389 8031 7323 49606 43671 5936 59679 556167 1605

.

27.  Erect scaffolding for systoms removal 918 138 1056 1056 29008
becontamination of Site sulldings

28,1 Roattor 784 344 138 39 3614 304 1085 6306 6306 11728 36369 136
28.2 Auxlllary 409 7 56 16 1708 83 a8y 784 1784 5536 14327 54
28.3 Communicat|on Corrlgor - contaminated $ «1 1 -1 3t «1 10 58 58 tis 315 «1
28.4 fuat BUlldIng s 289 a1 13 864 174 393 1953 1953 2156 25593 56
28.5 HOU Machine shop 16 t -1 44 15 76 76 142 546 1
28.6 Radwaste ns 12 29 & 900 38 257 1452 1462 2921 7625 57
28.7 Radwaste Drua storage b2 1 3 <1 100 3 s 11 18 324 857 2
28. Totals 1838 674 167 77 7064 604 2276 12800 12800 22926 85633 306
29. Llcense terminatlon survey 299 as 34 34

0. TIminate |lcense a
suwtotal Périod 2 Activity casts 4226 19944 3437 4782 61801 20117 21853 136160 128986 7174 175628 2897 476 ¥ 827559 744
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Activity

TABLE C~1 (continued)

Decon remyve Pack ship Bury

DECON COST ESTIMATE FOR WOLF CREEK GENERATING STATION

Other CRtgcy Total LICTOTE Cloan A CF B CF CCF »CCF W-HIS  M-Rol

Portod 2 UNGISLribuLed Costs
1. Decon equipment ‘ 9 B 27 217
2. Decon suppllos 50 125 626 626
A, DOC stal! relocation exponses 845 127 972 972
4. Process tould waste 244 524 651 4608 1023 7250 7250 9580 85 19
5. Insurance ‘1067 107 1173 1373
& Property taxes 1498 150 1648 1483 165
7. Health physics supligs a6t 866 4330 4330
8. Heavy equipmnt rental 7T t09 8369 7532 8y
9. small too! allowance a3 st 394 a5 3
10.  Pipe cutting equipsent 57 88 75 678
1. Dpecon rig 763 114 87 &8
12.  Disposal of DAW gencrated 724 25 am 559 4525 4529 10450 24597 61
13, PFlant energy buket 4611 €92 5303 4773 530
14, NRC Foes 322 32 354 384
15, £mergency Planning Fees . 3% 37 401 a2
subtotal Lndistributed Costs Peried 2 344 1348 476 7829 21832 509 37120 35549 1571 10450 9580 5433 81
statf costs

00C Staft cost 17260 2589 19849 19849

utltity start cost 54026 8104 62130 62130
TOTAL PERIOD 2 4570 19944 4705 5458 69630 113235 37637 255260 246514 8746 186118 12477 46 221 852991 3835
PERICO 3
Rosoval of Major Equipment
3. Kain Turbinescenerator 70 1 &0 g0 3082
32.  Wain condonsers 79 a3 282 252 9202
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_ TABLE C-1 (continued)
DECON COST ESTIMATE FOR WOLF CREER GENERATING STATION

ACtivity Doton Rowove Pack Ship Bury Other Cntgcy Total LicTerm CIQan ACF B CF  CCF »C CF M-Mrs

Domoi Itlon of rexaining Site BUEIAINgGS

33.1 sRgactor 4823 723 5546 5546 118164
33,2 ACCGsS vaults 37 6 43 42 436
33.3 Agminlstration 209 M M 20 4753
33.4 Auxitiary 7834 1?75 9009 © 5009 162497
33.5 Amlllary gollgr 3 3 26 26 72
33.6 chlorine storago : w ' 3 19 19 376
33.7 Clrc, water dblscharge structure as1 33 403 403 4t40
33.8 Clrculating water Intake 8 SCreenhouse #28 124 952 952 5369
32.9 Commynicatlon COrridor - contaminated 346 52 398 398 ‘ 8911
33.10 Communricazion Corridor-clean 1292 344 2638 2638 53284
33.11 Covered walkways [ 1 10 0 322
33.12 Dlesel Cenerator 198 60 asa ase 7588
33.13 E.5.%.5. Pumphouse 78 "7 ese #98 5070
33.14 ESWS VAIVO HOUS® - 12 2 14 14 243
33.15 Fuei Buliding 1874 ' 386 2950 2960 63283
33,16 HOt Macning shop 22 2 25 F 619
33.17 K.X.0, Bullding 172 26 198 158 3483
33,18 Nisc, Slte Foundations - 374 56 an an 7394
33,19 Misc, SIT@ SLIUCTUres 999 150 1149 1149 20240
33.20 Ol separator and waste Tank ) 2 -1 3 3 48
33.21 Racwaste 2714 &7 NN 312 58493
33.22 Radwasie Drua Storage 412 3 485 485 12006
33.23 Secur | Ly/cuardhousa N7 47 364 364 4682
33.24 slte plosa| Generator 3 1 3 3 50
33.25 Turbine Bulliging 5712 857 6569 6569 166045
33,26 waste water Troatmant 17 3 20 20 a3z
33, Totals . Ir288 4693 35978 35978 708928
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ACtivity

TABLE C-1 (continued)

DECON COST ESTIMATE FOR WOLF CREEK GENERATING STATION

DeCon ROMOVe Pack sShip Bury other

ontgey Total LicTerm cCioan A CF

BCF CCF »CCF M-HIS M-Rom

S1te Closeout Activitles

34. Romove Rubble

a5.  Crade & landscape site
36.  Final report to NRC

suptolal Perlod 3 Astivity costs

Perlod 3 undistributed Costs
1. insurancg
2. Proporty taxes
Heavy equipment rental
4. small ol atlowance
5. Plant ensrgy budpet

sublotal undistributed costs Poriod 3

stalf costs
00C staff Cost
utilley staff cost

TOTAL PERIOD 3

1393
156

6771 156

172
514
2159
286
119

3250
$145
7481

flrrg] 17033

L7a)
209
23

5539

7

51

324

43

18

453

922

122

2036

4374
1602
179

42466

189

565

248)

329

137

3704

7067

a604

61840

179

179

189

189

7743

8112

4374
1602

43287

555
2483
29
137

3515

7067

860

53728

12313

741643

741643

600-82-TTM Fusuno(g
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Actlvity

DRCON ROMOVe

Pack

TABLE C—1 (continued)
DECON COST ESTIMATE FOR WOLF CREEK GENERATING STATION

Snip bury  other cnigcy Total L)cTerm clean A CF

B CF

CCF

L CF M-Hrs

TOTAL COST TO DECOMMISS ION

TOTAL COST TO DECOMMISSION WITH 16.58X CONTINGENCY!

TOTAL NRC LICENSE TERMINATION COST IS 83,11% OR

MON-NUCLEAR DEMOLITION COST IS 16.89% OR: -

TOTAL RADMASTE VOLUME BURIED:

TOTAL SCRAP METAL RENOVED:

TOTAL CRAFT LABOR REQUIREMENTS:

TOTAL PERSONNEL RADIATION EXPOSURE:

TOTAL CRAFT LABOR COST WITH 22.51X CONTINGENCY:

4638 36716

5017

5510 70592 17473% 52578 369790 307316 62474 108591

$369.789.856

$307,315,744

3 62,474,080

202.213

41.775.9

1.60%.478.5

3.844.5

$ 43.652.808

cabic feot

tons

man-hours

RaAN-ToR

12935

76

an

1601479

3844

200-92- 1T\ Juaumoo(]
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TABLE C-2 '

SAFSTOR COST ESTIMATE FOR WOLF CREEK GENERATING STATION
(THOUSANDS OF 1993 DOLLARS)

Actlvity

Docon RomOVE  Pack

ship Bury

other cntgey Yotal Licrerm Cloan A CF

B CF

CCF

*C CF

M-Hrs

PERIOD

1: Mothbal 1ing Activities

Propare pratiminary deconlss‘lonlm plan
Prepare proposed decommissioning plan
RomOvVE fual & source materiat

DRCOR plant & Process wasta

Roview piant dwgs & specs.

Parform dotalled rad survey

EStimate by-proouct nventory

Ssubmit for possession-only |lconse
End product dascription

Datal led by-prosuct Inventory

Dat NG major Work SQqQuence

Perform satoty analysis of operation
Pertora safety anziysis of end product
subalt dismantling plan

Recelve possession-only 1lconse

Activity SDOCHIC&EIOI\S

161
16.2
16.3
16.4
6.5
16,

Propare plamt ang facllities for mothbal
Plant systoms

Plant structures and bulidings

Wasto managoment

Facltity and $|1e gormancy

Total

Detalied work Procedures

171
17.2
7.

NOTES-

Plgnt systoms
Facl ity Closqout & doFBancy
Total

120 18 138 138
312 Lrs 359 59
n/a

130 20 150 150

100 15 115 15
100 15 115 15
106 15 15 115
150 23 173 172
100 15 115 ns

200 30 230 230
100 15 115 1ns

492 74 566 566
417 63 Lri) 479
atz 47 359 sy
200 30 230 130

1621 243 1864 1064
a73 n 544 544

120 18 138 132
593 -89 682 682

“n/a” Indicates that fuel handiing. Dﬂbkﬂﬂlm. shipping, and d4isposal are charged to

plant operations,. not decommlssloning

- “a* Indicates ghat costs are Included In the utility siaff costs.
- Columns may oL 1o0tal U9 10 roundliig errors.

G00-SE-TTAA JueTmdo(]
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TABLE C-2 (continued)

SAFSTOR COST ESTIMATE FOR WOLF CREEK GENERATING STATION

Activity Decon Remove Pack Ship Bury other cntgcy Total LICTOIM Clean ACF B CF CCF »C CF M-HIS  M-Rom

pataliea work Procedures (continued)

18.  Procure vacuum drying systom 10 2 12 12

19, Oraln/gda-energize non-cont. svstems 2

20. Oraln & dry N5SS 2

. oraln/de-energlze contaminatod Systoms a

22. oecon/ssecure contaminated systoms a
Decontaminatfon of site aulidings

23.1 =ReACIOr 680 340 1019 1019 22048

23.2 Auxlilasy 313 156 489 489 9872

23.3 comsuntcation corridor - contaminated 7 3 10 10 218

3.4 fuel Bullding 24 162 486 486 11308

23.% Mot machine shop 9 4 13 13 7a

23.4 Radwaste 167 81 250 2% 5257

23.7 RaOWasle Drum Storade 19 9 ] 28 591

2.  Totals 1517 758 2275 128 49565

24.  Prepard SUpport equipment tor storage 235 s n 3000 3
25, tnstatl containmont prassure equal. lne 19 3 22 22 700 2
26,  Inerim sufvay prior 1o dorsancy 299 45 344 )44

7. secure DuildIng accesses 2

28, Prepare & submit Interim report 58 ] &7 &7
subtotas Perlod 1 Activity costs 1517 254 4193 1436 7390 7330 53265 5
poriod 1 undistributed Costs

1. Decon equipment 189 28 217 nz

2. Decon Supplies 137 3 1N "

3. process tlguid waste 256 M 175 761 W2 105 1605 1744 452 1
4. Insurance 222 2 24 244

s. Proparty taxes azt 42 463 483

&, Health physics stpplles 947 237 1184 1184

7. smzll tool allowance 22 3 25 25

A.  Disposal of DAW generated 198 6 72 135 1101 1101 2473 6725 17

20096 TIM Fasomdoq



S1D

TABLE C-2 (continued)
SAFSTOR COST ESTIMATE FOR WOLF CREEK GENERATING STATION

ACtivity Docoh Romove PAck  Ship Bury  other contgey Total LICTRrm Clgan ACF B8 CF CCF »C CF M-HFS  M-Rom-
Period 1 undistributed Costs (cont lnued)
9. Plant enargy budgot 1261 189 1451 1451
10.  NRC FOOS . 44 4 48 48
1. EmgTgency planning Fees 100 19 110 110
subtotal undistributed costs Perlod 1 256 329 181 1523 3342 87 6619 6819 2473 1734 7178 27
staff costs
DoC staff cost
Uttty stafr Cost 11330 1699 13029 13029
TOTAL COST TO MOTHBALL 1773 254 329 181 1523 18865 4112 27038 27038 2473 1744 60443 32
TOTAL COST TO MOTHBALL WITH 17.94% CONTINGENCY: $27.037.874
TOTAL MOTHBALLING RADWASTE VOLUME BURIED: 4.216 cubic fost
TOTAL SCRAP REMOVED: 0.0 wns
TOTAL CRAFT LABOR REQUIREMENTS: 60.442.6 man-hours
TOTAL PERSONNEL RADIATION EXPOSURE: 32.1  Man-rom
TOTAL CRAFT LABOR COST WITH 17.94% CONTINGENCY: $1.243,463

20053 11 Femooy
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. TABLE C-2 (continued)
SAFSTOR COST ESTIMATE FOR WOLF CREFK CGENERATING STATION

Activity Pacon Romove Pack  Ship BUTY  Othor cntacy Total LICTerm CloAn A CF B CF CCF »CCF M-HIS M-Rem

PERIOD 2: Mothbailod Annual MAIRLeNance Cost

1. Quarterly inspectlon H

2. somi-annuai environeental survey $

3. Propare reports H

4, Heslth physics supdlles ' ) 36 9 45 45
5. insurance ’ 5 5 s s
6. Proporty taies an 42 463 462
7. Disposal of contaminated solld waste 1 <1 39 6 47 47 128 as -1
8. Bituminous root raplacemsnt 36 5 4 4
9.  malntenance supplies 77 19 L 74 97
10.  Plant onargy budget 170 2% 196 19
11, NRC Foes 10 -1 11 1
12, EWQFQONCY PIanNIng Foos 7 -1 ] 8
13.  Site malntenance staff ’ ] 3651 548 4199 4199
PERIOD 2 ANNUAL MAINTENANCE TOTALS 1 <1 39 4462 &62 5165 5165 128 35 -1
MAINTENANCE COST FOR 55.1125 YEARS DORMANCY: ' $284.644.128
PERICD 3

1. Review plant dwgs & specs, 460 69 529 529
2.  Perform detalled rad survey n/a

3. £nd product dascription . 100 15 115 15
4.  petalled by-product inventory ' 10 0 150 150
5. OetInG mAfOr WOrK SOqUONCe ‘ 750 113 B3 B63
6. Porform safety analysls o 47 357 asy
7.  submit alsmant!ing plan sk 8 60 50
8. Recelve dismantiing order a

subtotal Period 3 Activity costs 1802 © 270 2072 2072

¢00-92-TTAA Fuammoo(]



L1D

Activity

TABLE C-2 (continued)
SAFSTOR COST ESTIMATE FOR WOLF CREEK GENERATING STATION

pecon Remove eack ship Bury other cCntgey Total Licterm Cigan ACF B CF  CCF »~C CF M-MIS N-Rom

PaTlod 3 undistributed costs

1. DOC staff relocation expenses 4%
2. INSUrance 333
3. Property toxes 632
4. Health physics supplles 947
5. Hoavy equipment rental 23
6. Disposal of baw generated 196 5 762

7. Plant energy budget 1907
8.  NRC 00S 56
subtotal undistributed costs Period 3 196 & 762 4962
staft costs

DOC siaf! cost 4507
uttiity Staft cost 13449

TOTAL PERIOD 3 COST 196 6 762 24820
PERIOD 4
Activity spocitications )

9.1  Re-activate plant & temporary facliities 737
9.2 Plant systoms a1
9.3 Reactor Internals 710
9.4 Roactor vessal . 650
9.5 Blological shigid 50
9.6 StOAR (RNQTAtors n
9.7  ReINforced concrote 160
9.8  Turbing & condonser 80
9.9 Plant structures & dulldings 3z
9.10 Wasle managoment " 460
9.11 Facllity.& site closoout o0
9.  Total 3978

127
3
63

237
5

135

286

922.

69
017

3901t

i
L]
107
8

a7
24
12

&9
14

597

971
366

1184
267
1099
21N
73

6843

5298
15466

29685

848
479
Mz
748
58
359
184
922
%9
529
104
4574

972
266
695

1184
267

1099

2193

73

5258
15466

29585

753
an
at?
748

359
92

79
529
52
4026

2473 6725 17
2473 6725 7
. 2473 8725 17

as

92
92
179

52
548

Z00-SZ- 11 yusmmoo(y
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SAFSTOR COST ESTIMATE FOR WOLF CREEK GENERATING STATION

TABLE C~-2 (continued)

ACTIVILY DoCOn Romove Pack  Ship Bury  OUMGr ONtgcy Total LicTorm Clean ACF B CF CCF »C CF M-HIS  M-Rom

PI2NNING & 5110 Preparations

16, Prepara dismantiing sequence 200 36 W6 276

1.  Plant prop, & tomp. svces 1485 223 1708 1708

12.  DuSION water clean-up system ) w0 . se1 et

13, RIGQING/CCES/ 1001 INQ/OLE. 1257 189 1446 14ds

13, Procurg casks/liners & contalners 122 18 W
Datallod Work Procecures

15.1 Plant systoms 43 N 584 4% 54
15.2 vessel hoad 250 38 288 s

15.3 Reactor Intarnals M0 38 288 288

15.4 Romaining bulldings 1S W 155 39 146
15.5 CRD ¢ooling assembly W 15 H5 115

15.6 CRD TOUSINGS & iCI LUDRS ' 0 15 115 ns

15.7 incore Instrusentation 10 15 ns  ns

15,8 ROACION Vessel #3138 M7 a7

15,9 Facliity closeout 120 18 138 6% 69
15.10 Kiss|la shialds a5 7 52 s

15,11 Blologlcal shigia 120 18 138 138

15.12 SteaR DONGrALOrs . a0 &9 51 519

15.13 ReInforced concrete 10 15 15 58 58
15.14 TUrDING & coNGONsers M2 a7 35 354
1515 Auxiliary bullding w3 41 34 283 1]
15.16 Reactor bullging 73 4o M4 23 R
15, Total 3474 SH 3995 3276 719
16, ROMOVO SDONL 1UG] racks 200 35 79 2@ 945 7R 37 2383 2383 3150 w74 a2

G00-ST-1 1A Fuemwo(g
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TABLE C-2 (contiﬂued)

SAFSTOR COST ESTIMATE FOR WOLF CREEK GENERATING STATION

Activity

0QCON ROBOVE Pack

‘shlp Bury othor cntgcy Total LICYOTE CIGANACF B CF C CF »C CF M-HrS  M-Rom

Nuclear Stoam SUpDly Systom Remaval '

17.1 Reactor Coolant PIDIng 61 118 62 1 2066 a7y 2703 702 6485 7280 26
17.2 Prassurlzer Rellel Tank 1" 56 5 4 196 50 an an (¥ 73 2
17.3 Reactof Coolant PUmps & MOtors n s 33 40 3491 553 4175 4175 1312 2633 2
17.4 Prossurizer 32 > 4 10 1280 212 1554 1554 a147 1852 1
17.5 Stgam Gonarators 125 2487 133 3502 17895 3907 28050 28050 58484 98627 50
17.6 CROMS/ 1CIS/3OTVICR SLTUCLUTG Removal 54 15 20 14 59 a0 851 851 1843 3308 2
17.7 ROACLOF vessel internals 33 %84 251 220 6201 1805 9497 9499 1834 393 476 22t 11270 3
17.8  Reactor vessel 94 2656 265 251 2569 2553 8389 B389 5540 2096 15026 4
17.  Totals 429 6398 773 4059 34294 §589 55542 55542 90266 2489 476 221 1417 ]
pisposal of Flant systoms

1.1 AX - Acld Foed 19 3 2 22 8313

18,2 accumulator safetv Ifjection a1 26 & 130 1n 7 455 435 617 1 28
16,3 Auxiliary aldp Non-Svsiem speciflic -Cloan 404 6t 465 465 17709

18.4 auxiliary Bldg non-System Specific cont 17 02 34 767 577 27t 1968 1968 2488 9846 12
18.5 Auxltiary 816g Non-sSystom spacitic pacon It 138 36 202 47 155 7182

18.6  AuUXITiary Bul 19ING HVAC 260 46 12 290 213 147 967 967 940 8707 12
18.7  Auxlliary Feodwater 20 3 23 7 912

18.8 Auxlltary Steaa 65 10 75 75 2948

18.9 Auxlliary Steam Chemical addition «1 3 3 EF3]

15.10 Auxillary $team Cenerator 7 1 8 [ m

18.11 Auxiilary Turbines n 5 3 36 1358

18.12 Borated ReTualing watdr Storage 149 56 g 355 266 137 973 972 1152 8477 n
18,13 BOTOR RACYC|@ 252 70 t8 438 275 180 1232 1232 1422 10710 113
18.14 CL ~ Chiorination 14 2 16 16 607

18.15 Cw - Ccirculating water 190 % 219 219 8903

18.16 CZ - caustic Acld 3 .1 3 3 134

18.17 central chilted water 51 s 59 59 2304

12.18 chamical & Detergant wasto 27 69 18 s 14 as 65 393 39 401 405 23
18.19 Chomical & voiume Control 326 456 1N 47 47 560 710 4429 4429 6968 28855 160
18.26 Closed COOlINg water 32 H 37 7 1443

18.21 Co - carbon DloxIgk 4 <1 5 s 177

18.22 component Cooi ing water 134 0 154 154 6177

18.23 CONGONSALE 133 0 153 153 5956

18.24 CORGONSATE & FOGOWALGT CIWMICA! AJDItion 12 2 14 14 526

18,25 Condensate pomlneral fzer a6 7 53 53 2068

200-S2-TTA FoTmdO(]
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SAFSTOR COST ESTIMATE FOR WOLF CREEK GENERATING STATION

ACtivity

0OCON REMOVE

Pack

TABLE C-2 (continued)

ship BUry Oher cntgcy Total LICTOrM CIOBNACF B CF CCF »CCF MHIS  N-Rom
18.26 condonsate storage & Transfer 9 & 45 das 1656
18.27 condenser AlT Removal 16 2 1. 699
15.28 Contaloaont AtMospheric pontrol 6 2 4 W 19 61 a9 49 1222 02 .
18,29 Contalfesnt cooling 305 103 2 119 M3 305 2166 2166 3631 nste 14
18.30 Contalnment Hydrogen Control % 19 5 s 85 44 3w 3w 481 "y«
18.31 Contalmment Inteqrated Lotk RALO Tost 6 - 7 7 87
18.32 CONtalmment PUTGR HVAC 6 32 5 222 M0 85 &1 1 1046 2459 3
18.33 Contalmmant spray PR B N2 & a6 ane
18.34 CONLIO! BIGG NOR-SYStom SPacITle Cloan are 57 a3s 435 16569
18.35 Control idg Non-System Speclfic Cont 199 105 34 75% 71 265 1933 1933 2462 %078 1
18.36 Control BIdD Non-SYSTOm SDUCITIC DeCon 2 124 M w4 4 6691
18.37 control Butlding HVAC 147 2 168 169 5162
18.38 DA - Circulating water System 196 29 226 226 N6
18.39 DM - EQuIDRONE Dralns 0 3 69 2710
18.40 0O - Dlesal ol1 1 “t 1 1 P
t6.41 Decontaminalfon ® & 134 88 4 3 3t 435 a2 5
18.42 DemIneralzed water Starage & Transfor @ s a7 & 1819
18.43 DI0SO| Conerator Bullding HVAC 7 4 m an 1118
18.44 EA - SArvice Water 6 10 7 73 2928
18.25 €F - Essentlal Service Water 77 12 a9 89 3541
18.46 EMArgency Fuel obl P 5 " 3 1328
18.47 %0 - fuel ol 14 2 16 16 625
18.48 §P - Fire Protection 152 2 s s 7096
18.49 Fooowater % 14 104 104 4108
18.50 Feocwater Heater EXtraction 135 0 155 155 6164
18.51 FI00r & Equipeent Drains 1005 207 55 34 971 627 4208 4208 4357 42514 116
15.52 FUS| BEGQ NON-System Spectiic Clean 52 & 60 50 2293
19.53 Fual BIgG NON-System Spectiic cont EVRT 5 18 89 41 300 300 m 1429 2
16.54 Fugl BIOg Non-System Spec!IC DACON CRRETY 4 2 5 18 840
18.55 Fual Byl lding HVAC M3 45 10 S8 123 138 917 977 1682 a7
18,56 Fuol Handl(Ng & S10rAgQ ROACLOr Vossol 6 8 5 266 a3 32 329 864 /9«
18.57 Fual ool coolIng & Cleanup 238 70 18 649 301 209 1475 1475 2106 se7a a7
18.58 G0 - ESSUI. SI¥C. WAT PURDRS. BIGQ HVAC 3 T 0 385
18.59 GE - Turbine Ity WVAC 102 15 118 118 ans
18,50 CF - Miscel lanoous BUS 1EING HVAC n 5 a8 1387
18.61 Gaseous Radwaste W 70 15 B2 159 147 1053 1053 1662 6d08 15
18.62 Corarator Hydrogen seal & Coz 5 “ 6 6 )

¢00-S3-TIA Justmoq



TABLE C-2 (continued)
SAFSTOR COST ESTIMATE FOR WOLF CREEK GENERATING STATION

Activity Docon Romovo Pack  Ship BUry  OUIGr Cntgey TOtal LicTerm CIGRNACF B CF € CF »~C CF M-Hrs

Dlsposal of Plant Systoms (continued)

130

18.63 Genarator seal oft 7 1 s a 29
18.64 HY - Hydrogen 6 -1 7 7 7
16.65 HIgh Prassure coolant Injection 1B 57 7 58 240 162 1152 1152 1682 6675
14.66 KA - Compressed Alr and Instrument 160 ad 18 185 7081
18.67 KB - Broathing Alt ' % 4 30 ] 1182
18.68 KC - Fire Protection 27 a2 N 39 12679
18.69 KD - DOMOSLIC Water 46 7 =2 52 2023
18.70 KH - SOIVice Gas 18 3 0 2 780
18.71 LA - sanltary prains 13 2 15 15 582
18.72 LC - vard Drains 2 “t 3 3 9%
18.73 LE - Oliy waste %8 15 1132 112 4433
18.74 Liqula Racwaste ) 347 408 129 27 823 394 475 2603 2603 2670 29740
18.75 Lube ol Storage,Yranster.a purltication n 3 2 24 913
18.76 Maln Stoan ' 139 E I 1] 160 6475
15.77 Maln Turbine 3 0 15 3 5932
18.78 Maln Turbine control aif 2% a » 13 ' 121
18.79 Maln Turbing Lube 014 7 3 n 1164
18.80 NT - Nitrogen a «1 5 5 186
18.81 Mciear sampting 3 4 6 423 29 8 613 613 1373 1407
18.82 0X - OXygon 4 &) 5 5 177
16.63 Plant Hoating 70 n s 8 ss
18.84 PrOCOSS Samling & Analysis 54 41 13 648 124 135 1083 1013 2050 2399
18.65 RadMAste BIGY NOD-SyStem Spacific Clean 153 3 e 176 6704
18.86 Racwaste BIOg NON-System spacitic cont 93 45 14 M0 234 112 808 808 1007 a237
18.67 RAOWAST@ Bdg NON-SYStom SpeciTic pacon (LI 12 69 16 53 2449
18.88 Rawaste BUI1dIng HVAC 100 26 7 293 88 B 601 601 951 3414
10.89 ROACTOT BIGG NOR-SYStom SPecIfic Cloan 136 0 187 157 5902
18.90 ROACTOr BIdg Non-Systom Specific cont 75 9 w7y 14 72 513 513 607 392
18.91 RGACTOr BIG0 NOR-SYStom Spaciiic Dacon 10 4 ) 12 &8 15 53 2438
18,92 ReACtOr Coolant Systom 05 64 16 7 202 176 1299 1299 2350 4772
18.93 ROACTOr MaKeup Water 139 #n 9 222 138 9 &N 3 720 sese
18.94 Rasicual Heat Roeoval 3 76 1B 801 284 224 1604 1604 599 2587
18,95 Roof Drains 55 8 6 63 2529
18.96 3T - Sewage Troatment b 3 2 2 1000
16.97 S¥ - 5CTeen wash 15 2 7 7 640
18.98 SZ - S0rvice Alr a7 7 s 54 2101

x}

75
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~ TABLE C-2 (continued)
SAFSTOR COST ESTIMATE FOR WOLF CREEK GENERATING STATION

Activity Docon RomOVe PAck  SNIp Bury Other cCnigcy Total LICTerm CIGANACF BCF CCF »C CF M-HIS  M-RoM

olsposal of Plant Systows (continued)

18.5% Secondary Liquid waste 297 453 1%0 36 340 513 504 2932 2932 3050 wn 17
18.100501 i0 RagWASte 237 208 27 9t 289 264 1933 1933 2955 10526 53
18.1015tandby Dlesel ERgine m 15 117 1z 4394
18,1025tator Cool INg water 6 <1 7 7 249

14, 1035t0am GENGrator BIOWIONN N3 103 29 1006 429 308 2189 2189 3264 13504 107
18.1045t0am Soal . 12 ' 2 14 14 539
18.105VA - 18C SNOD HVAC 3 -1 4 4 0
18.106VB - t&C ShOp COMDUIST ROOM HVAL 2 «1 3 3 95
18.107v¢ - Woalth Physics Computer ROOM HVAC s «1 s 5 200
18.108vH - CITC WALOT & MAKOUD Walef SCrphs vt 6 «1 6 6 243
18,109v] - $hop Bldg Kachine Shop area vent 1 «1 1 1 st
18.110vL - Shop Buil iding HVAC 2 « 2 2 92
18.111vS - AOmIn. BIGQ MVAC 5 «1 6 6 218

18, 112VT - Tach stpport Bujlding HVAC 2 -1 . 2 2 79
18,313V - NISC. BI0]. HVAC 3 <1 3 3 123
18.714vW - Waste water Treatsent ventllation 1 <1 1 1 48
18,1150 - DOMGS1iC Water 23 4 28 28 1089

18, 116WG - Giand water & MOtor CoolIng water 17 3 20 20 781
18.117WL- COOI NG LaKe Makoup & Blowdown 17 3 13 1% 754
18.118WM - Makoup Dowlineral izer 92 14 105 105 4108
18.119%S - Plant Sorvices water 82 12 94 94 791
18.120wT - Wastia Water troatment 17 3 19 19 767
18.12twZ - Radicactive Liquid waste 5 «1 6 6 37

13, totals 129 11226 2277 542 18389 8031 7127 4871 42785 5936 59679 524723 1458
19.  Erect scaffolding for systoms removal 918 138 1056 105 29008
Decontamination of $ite Bulidings

20.1 =RACLOr 735 314 135 39 3814 304 1053 #4194 6194 11728 33325 124
20.2 Auxillary 383 24 55 16 1706 83 ara waz w4 5536 12102 a9
20.3 Communication Corridor - contaminated a « 1 -1 k1) <1 10 57 57 118 88
20.4 Fuel Bullding 39 284 4 13 664 174 377 1878 1878 2156 13412 52
20.5 Hot waching shop 15 1 «1 a4 14 74 74 142 500 1
20.6 Ragwaste 204 3] 28 8 %00 B 250 1440 1440 2921 6973 52
20,7 Radwasto Drua SLOrage 23 1 3 <1 100 3 8 159 159 . 324 784 2
20. Totals ' 1719 &15 284 77 7064 604 2201 12544 12544 22926 78385 280
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TABLE C-2 (continued)
SAFSTOR COST ESTIMATE FOR WOLF CREEK GENERATING STATION

ACLIvity Décon RomOve Pack  Ship Bury Other Ontgcy Yotal LIcTorm Clean A €F BCF CCF »C CF M-HrS  N-Rom
N, Licenso taralnation survey il a5 344 344
2. TeImInate licoense a
subtotal Porilod 4 Activity Costs 77 19192 3393 4700 60592 20362 21076 132092 125689 7202 17602t 2489 azé a1 78717 1867

Period 4 undistributed Costs

1. DCON QQUIpEINT ’ . 189 7 7
2. Oston suppiles 327 82 408 408
3. DOC staft relocation expenses 85 127 972 972
4. Process 1lquld waste s 300 346 2081 $50 3876 857 ad16 51 13
S.  Insurance 695 70 766 766
6. PrOparty taxes . ‘ 978 58 1075 968 108
7. wealth physics suppties  ° 2261 565 1826 2826
8. Hoeavy oquipment rental ' 3eds  S/7 4425 3983 443 '
9.  Small tool allowance } 324 49 a7a 1S kg
10,  PID cutting equipment 587 88 675 ers
11, DIsposal of DAW generated 458 13 2253 387 326 Mmas 7350 16056 a0
12, Plant energy budget ‘ 2350 353 03 2433 270
13, NRC Foos . : 20 2 231 31
subtotal Undistributed Costs Pariod 4 s 768 364 4314 12616 2995 21375 20517 858 73S0 4416 15608 53
staft costs
DO stafl cost . 1486 1723 13208 13208
Utility statt cost ' 30388 4558 34945 34946
TOTAL PERIOD 4 ' 3795 19192 4162 5064 65006 74851 30351 202421 194360 8060 183371 6905 476 220 795325 1920
PERIOD 5

Romoval of Major EQuipeent
23, MAIn Turbino/scenarator 70 1 &0 €0
24, Maln cordansers 219 33 252 252

082
9282

€00-52-1 1A\ FuoTmaoy



~ TABLE C-2 (continued)
SAFSTOR COST ESTIMATE FOR WOLF CREEK GENERATING STATION

¥eD

Actlvity Decon RomOve Pack  Ship Bury  Owwr ontgcy Total LicTerm Clean A CF CCF =»CCF M-HFS  M-Row
Domol itlon of rReaalning s1te Bulldings
25.1  «ReACtOr 4823 713 5546 58546 118164
25.2 Access vaults k4 6 43 43 436
25.3 AOministration 209 31 an 91 4753
5.4 Auxitlary 7834 175 9009 9009 162497
25.5 Auxillary Boller n 3 26 26 672
25.6 Chloring storage 17 3 1% 1% 76
'25.7 Circ. water bischarge Structure 351 53 403 403 4140
25.8 clrculating water intake & SCroontouse azs 124 952 957 5369
25.9 Communication Corridor - contaminated 245 52 398 398 8911
25.10 Commun|catlon ¢orridor-clean 2192 134 2635 2635 53284
25.11 Covered watkways ] 1 10 10 332
25.12 plese! Generator 358 60 458 458 7888
25.13 €.5.%.5, Pumhouse 781 17 898 858 5070
25.14 ESws valve HOuse 12 2 14 14 243
25.15 Fuel Builaing 2574 306 2960. 2960 63283
25.15 HOt MaChing Shop 22 3 25 28 639
25.17 M.N.O, Bullding 172 2% 198 198 3483
25,18 MIsC. Site Foundations 74 56 43 4an 7394
25.19 MisC. Slte Structures 999 150 1149 1149 20240
25,20 011 Separator and waste Tank 2 -1 3 k] 49
25.21 Ragwaste 2714 47 nn 2 58493
25.22 RACGWASTO DIUR SLOr2ge . 422 63 485 485 12006
25.23 Secur | ty/cuardhouse 7 47 364 184 4682
25.24 Site Dlesel conerator 3 =1 3 3 &0
25.25 Turding Bullding 5712 857 56569 6569 166045
25.26 waste water Troatment 17 3 20 20 432
5. Totals ' 31285 4593 35978 35978 708928
Site Closeout Activities
26. Remove Rubble 3804 571 4374 4374 123
‘27, Crade & lapdscapd sito 1393 209 1602 1602 8038
28,  Flnal report to NRC 156 23 178 179
subtotal Portod 5 Activity costs 36T 156 8539 42466 179 42287 741643

G00-SZ-1TAA FuaunwoQ
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Activity

TABLE C-2 (continued)
SAFSTOR COST ESTIMATE FOR WOLF CREEK GENERATING STATION

Docolt Romove Pack  'ShIp BuUry  Othar Cntgcy Total LICTOrM CIQAN ACF B CF  CCF »C CF M-HFS  M-Rom

Poriod 5 undistributed Costs
1. Insurance

172 17 190 190

2. PTOparty taxes 516 52 567 567
3. Heavy equipment rontal 192 329 a5 pi¥3]
4. small 100! allowance 286 43 329 329
5, Plant enorgy budgat 120 14 138 133
Subtotal Undistributed Costs Period 5 1287 459 3745 150 3554
statt costs’

0OC 5taft cost 6170 925 7095 7095

utltity staft cost

TOTAL PERIOD 5

TOTAL COST TO DECOMMISSION

7512 1127 8639 7775 864

N 17125 8050 51946 8144 53802 741643

5568 56218 4743 5268 65465 381568 B8I904 505734 543872 61862 195371 8649 az7é 221 1610054 1973

TOTAL COST TO DECOMMISSION WITH 15.86%X CONTINCENCY: $605,733.632
TOTAL NRC LICENSE TERMINATION COST IS 89.79% OR $543,6871.872
NON-NUCLEAR DEMOLITION COST IS 10.27% OR: $ 61.861.820

TOTAL RADWASTE VOLUME BURIED:

TOTAL SCRAP METAL REMOVED:

TOTAL CRAFT LABOR REQUIREMENTS:

TOTAL PERSONNEL RADIATION EXPOSURE:

"208.717 cublc feat

41,7759 tons

*1,610.054.4 man-hotirs

1.973.5 Man-rem

TOYAL CRAFT LABOR COST WITH 22.93% CONTINGENCY: 3 43.984.232

G00-SS 1T Fueamoo(]
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Activity

TABLE C-3
ENTOMB COST ESTIMATE FOR WOLF CREEK GENERATIRG
(THOUSANDS OF 1993 DOLLARS)

STATION

Docon Romove Pack  Ship Bury othar Ontgcy Yotal LICTerm CIean ACF B CF CCF »CCF M-HIS  N-Rom

PERIOD 1

t. Prepare pretiminary docommissioning ptan

2. Revise docommissioning plan

3. Roview plant dwgs & specs.

4. perform detalled rad survay

5. End Droguct descriptlon

6. Dotatlod by-Droduct inventory

7. DO1 ING major work sequence

8. parform sarety analvsis of operation

8. perfore safely anatysils
10, submit dismant|ing plan
11, submit dismant]ing pian

subtotal period 1 Actlvity Costs

Period 1 LNAistributed Costs

1. DRCOn QU I pment
2. Docon suoplles

3. DOC staff relocation exponses

4. Process liguld waste

5. INSUrance

6. Property taxes

7. Hoalth physlcs supplles
8. olsposal of Daw gengrated
9. plant onorgy budget

10. KRC Foos

11, EMGTQENcY rlanning Fogs

suototal undistributed Costs Poriod 1

130 20 150 150
a
460 59 519 529
8
100 15 15 15
130 20 150 150
750 113 asd 863
200 30 236 130
310 a7 357 57
52 8 &0 60
a
2132 3 2452 2452
188 .3 n7 1z
137 34 i Fal 7
. 845 127 972 972
102 52 70 03 112 639 639 595 180 4
980 98 1078 1078
1861 186 047 2047
947 237 183 mne4
198 6 762 135 1104 110 2473 6725 17
5608 a4t 6447 5447
194 19 214 214
442 a4 486 456
102 250 76 1065 11200 1A62 14555 14555 2473 595 65905 p 3

NOTES- “nsa” Indicates that fuet hardiing. packaging, shipping. and disposal are charged to
plant operatlons. not decommlssioning
- “a* indlcates that costs are included In the utitity statf costs,
« Columns may not total due 1o rounding errors.,

200-S2-11A7 FUattmoo(]
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ACtIvVity

ENTOMB COST ESTIMATE FOR WOLF CREEK GENERATING STATION

DACOn RomOVo  Pack

TABLE C-3 (continued)

[

Ship Bury oOther cCntgcy Total LICTerm CIGenACF BCF CCF »CCF M-HFS  M-RoN

staft costs

DOC stalf Cost 4607 691 5298 5198

utliity Stafr Cost . 50050 7508 57558 57558
TOTAL PERIOD 1 COST 102 %0 76 1065 §7989 10380 79862 79862 2473 695 6905 2
PERICD 2
Activity spacitications
12,1 Prepare piant and facilities for entoebm 492 74 566 566
12.2 Plant systoms 417 63 47% ar9
12.3 RRINTOrcod concrete 160 4 184 1M
12.4 Plant structures and bulidings 12 47 359 359 '
12.5 waste managesent 450 [ 3+ T+ ]
12.6 Facility and sitg dormancy 50 14 104 104
12,  TYotal 1931 %0 2220 2220
Dotalled work Procedures
3.1 Plant systoas 473 7t 544 544
13.2 EntORDMONt structures %0 14 04 104
13.3 Facllity cioseout & dormancy 120 18 tas 138
13,4 Auxlllary pullding 273 a4 M4 34
13,  Total 956 143 1100 1100
14.  Propare dismantiing sequence 50 8 58 58
15.  Procure vacuum grying systom 10 2 12 12
16.  Draln/ao-energize non-cont. systems
17.  Draln & dry Nsss
18. Draln/dd-enerylze contaminated systoms
RACK Removal
19.  Romove spont fugl racks 212 3s a0 22 95 378 2402 2402 3ts0 8531 46

200792 TTA\ FUAmwo(]



82D

TABLE C-3 (continued)

ENTOMB COST ES':I.‘IHATE FOR WOLF CREEK GENERATING STATION

ActLivity DOCON ROmMOVE Pack  Ship Bury  other ontgcy Total LicTerm Clean A CF B CF € CF »~C CF M-HrS  M-Rom
Dlisposal of Plant Sysioms
Extercal to Entosbacnt garrler

20.1 AcCumLIalor Safety Injection 1] b4 ] 190 1 72 504 S04 617 2844 k1]
20.2 Auxillary Bidg Non-Systiem Spacific Cont 247 102 3 767 577 279 W07 2007 2448 11246 14
20.3 Auxiliary el iding HVAC 280 46 12 % 213 152 992 952 940 4618 13
20.4 Borated ReTueting water Storapge 163 56 9 355 266 14t 490 9% 1152 7142 23
0.5 BOron rRecycie ’ a3 1 18 438 75 185 1260 1260 1432 1754 126
20,6 Chemical & Dotergont waste n 75 1% H 124 a5 [ 406 406 401 4502 5
20,7 Chemical & volumo Controt 354 507 173 47 N47 560 734 4523 4513 6968 2065 177
20.8 Containment Atmospher)c controd 6 23 4 377 19 64 492 492 1222 343 «1
20,9 contairment Cocling B0 104 2 19 313 A1 2198 2198 st 12706 6
20.10 Contalnment Hyoroden control 28 19 148 [ L] 45 330 130 481 1285 -1
20.11 Contalnmdnt PUrge HVAC 72 32 5 312 110 &7 629 629 1046 2724 2
20.12 control BI1GQ Non-System Spect!ic cont 26 106 34  75%  S7T1 272 1968 1968 2482 10332 12
20.13 Decontamination ’ 43 a7 6 134 as 49 366 366 438 1945 5
20.14 FI0OT & EQUIpMent Drainsg 1093 209 55 1342 971 64% 4320 4320 357 45875 126
20.15 FUd! Bidg Non-Systel Spacitic Cont 6 15 5 118 a3 42 06 306 383 1638 2
20,16 Fuel Bul|ding HVAC 154 45 10 512 1213 1t 9% 991 1682 5374 7
20,17 FuQl Hand! Ing & S10rapd Reactor vossol L3 [ 5 266 43 329 39 864 ”2 <1
20.18 Fugl Poai Cooting & Clearwp 248 7t 18 649 301 214 1501 1501 2106 10872 9
20.1% CASOOUS RAOWASS 162 n 15 Stz 159 150 1069 1059 1662 7023 17
20.20 High Prassure coolant injectlon 1”73 57 17 518 240 165 1170 1170 1682 7576 7
20.21 Llquld Radwaste 34 442 120 27 823 394 502 2702 2702 2670 2413 384
20,22 Nuciear Sampling 33 46 & 4an k] 81 618 &18 1373 1544 3
20.23 Process Saapiing & Analysis 60 42 13 644 124 136 1020 1020 2090 2650 4
20.24 RAOWASEQ BI0Q NOA-SYStom Specific cont 106 46 14 30 224 115 815 825 1007 4848 6
20.25 Radwaste Bul1ding HVAC 108 8 7 m 88 8 611 sty 951 3rsl 5
20,26 RIACCOF BIOG NON-System Spaclfic Cont 85 30 g 187 A 75 527 57 607 3084 5
20.27 ReACtor Makeup wator 152 k1] g 222 138 96 647 647 720 6463 7
20.28 Residual Heat Removal 22 7 18 801 284 228 1628 1628 2599 9890 [F3
20.29 seconanry Liula waste 328 493 19 s 940 513 530 3030 3020 3050 335 195
20.30 5011d Radwaste 258 207 7 M 289 269 1961 1961 2955 1609 58
20,31 S16aM GONGFALOT Bowdown ad 104 29 1006 429 35 2225 22125 3264 14867 117
20.  totals 1096 6509 2233 526 17652 7829 6300 42145 4N45 57233 34747 1530
21, Erect scaliolding for systoms removal 856 128 985 985

27060
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Activity

ENTOMB COST ESTIMATE FOR WOLF CREEK GENERATING STATION

TABLE C-3 (continued)

Dacon Remove Pack  Ship Bury  Other Cpigoy Total LicTerm Clean ACF B CF  C CF »C CF M-HrS

Decontaminatton of Site ulldings
EXLernal to Entombment Baryler

221 Auifiary 409 27 56 16 1706 63 a7 84 2784 $536 14337 54
22.2 cosmunication corfldor - contaminated 9 <1 1 < 36 - 0 58 58 118 ns <1
22.3 fuel Buiiding 7a 289 a 13° 664 174 393 1953 1953 2156 - 25593 56
22.4 Hot maching shop 113 1 -1 44 15 76 76 142 546 1
22.5 Ragwaste 218 12 29 8 w0 38 257 1462 1862 2921 7625 57
22.6 Radwaste Drum SLOFege 24 1 3 < 100 3 B 15t 161 324 857 2
22. Totals 1084 330 131 38 3450 299 M9 6494 6494 11197 49263 17y
23.  Propare suppori gquipment for storage 1e 180 135 135 1500 2
24. 1301319 SYS & COBD, AL GntosGEON bndry 53 8 62 62 2000 5
5. Construct entombment parriers 9% 59 456 456 ' 7549

26.  instal) contalmment prossure equal, 1ine 19 3 22 22 700 2
27.  Interim survey prior to cormancy 299 45 344 34

2. secure bulldIng Accesses a

29, Prepare and submit Interim report 120 18 38 138
subtotal Period 2 Activity Costs 2352 8316 2444 586 22048 12236 8589 56571 K657 71637 411349 1756
Pariod 2 undistributed costs

1. Decon euipment 129 3 17 7

2. becon swplles 274 6 347 2342

3. DOC statf relocation expensas 845 17 97x 972

4. Process llquid waste . 230 57 26 1799 454 3026 3026 3818 Frod 1"
£, Insurance 444 44 488 4m8

6. Property tanes 842 84 927 537

7. Health prvsics supplles 190 474 268 2368

8. Hoavy equipmnt rental W72 161 1233 1233

9.  smel) tool ailowance 158 24 182 182

10, PIPe cutting oquipment " a7 88 675 675

11, Disposal of DAW generated 396 12 1524 . 270 1202 2102 4945 13450 34
12, Plant endrgy budget 2416 362 2776 2778

13, NRC Fogs 44 4 a8 48

14, EmQTgENcY Planning Fees " 58 b 64 84

subtotal UndIstributed Costs Period 2 230 653 299 1313 8823 2195 15522 15512 4945 3818 13928 45

600-G2-1 T Juoumoo(]



08D

— . . .. — W R [ [ PR [E— [EE—— [e———

TABLE C-3 (continued)
ENTOMB COST ESTIMATE FOR WOLF CREEK GENERATING STATION

Activity Docon ROMOVe Pack  Ship Bury  Other catgey Total LICTOrm CLoaN ACF B CF CCF »C CF M-Mrs n-mr

staft costs

DOC staft Cost - 5000 1350 10350 10350

utitiy stafi cost . 28092 414 32306 32306
TOTAL PERIOD 2 COST 593 8n6 3097 845 25371 58142 16348 114750 114750 76582 2318 A25277 1800
TOTAL COST TO ENTOMB 393 836 3097 885 23371 58142 16340 114750 114750 76582 3818 425277 1300
TOTAL COST TO ENTOMB WITH 15.92X CONTINGENCY $194.612.496 .
TOTAL ENTOMBMENT RADWASTE VOLUME BURIED 83.566 cubic foet
TOTAL SCRAP REMOVED -0.0 tons
TOTAL CRAFT LABOR REQUIREMENTS ) 432.,132.3  san-hours
TOTAL PERSONNEL RADIATION EXPOSURE : 1.821.3  pan-rom
TOTAL CRAFT LABOR COST WITH 15.92% CONTINGENCY $8.987.725

G00-SE- 1T Fusumooq
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ENTOMB COST ESTIMATE FOR WOLF CREEK GENERATING STATION

ACLivity

Deton Romove FPack

TABLE C-3 (continued)

Ship eury other cntgcy Total LicTerm Clean A CF

B CF

CCF >CCF M-HIS

ENTOMBMENT DORMANCY

PERIOD 3. Entombed Annuatl MAIRLONANCE COSL

1.
2,
3.
4.
5.
6.
7.

Quarwerly Inspection
seml-annual environmantat survey
Prepare raports

Hoalth physics supplies
INsurance

PrOpRrty Laxes

malntenance suppl 1es

Plant energy Dudget

NRC Foas

Sito malntenance stalf

PERIOD 3 ANNUAL MAINTENANCE TOTALS

MAINTENANCE COST FORt 49.59917 YEARS DORMANCY:

ENTOMBMENT ©ISMANTLING
PERIOD 4

RAVIGw plant dwgs & spocs.

Perfors dotalled raa survey

submit for possession-only Ilcense
End prowict gescription

Detal fod By-product Inventory

DRTING Major work sequante

Perform safoty analysls of operation
Perfore safoly analysis of end promict
submit dismantiing plan

ReCeIve dismantting orgor

subtotal POriod 4 ActIVity Costs

an
52
84

1666

2287

130

32
150

200

100

1012

s

5

s

9

53

4z 463

13 e

13 9

a4 10

%0 1915

325 2612

14,568,064

0 150

n/a

15 s

s W

B

15 15

30 2%

3 20

15 15
a

152 1164

53
463
65
97
10
1913

2612

150

15
37

15
230
230
115

1164
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ENTOHB COST ESTIMATE FOR WOLF CREEK GENERATING STATION

ACtivity

becon Remove Pack  Ship Bury  Oother cntacy Total Licyerm

TABLE C-3 (continued)

<ioan A CF

B CF

CCF

*C CF  M-HIS

Perlod 4 Undlstributed costs

1. DOC sealfl relocation expanses
2. tnsurance .

3. Proparty taxes

4, Hoaith physics supplles

5. Hoavy oqulpsent rental

5. Plant enargy budget

7. NRC Fogs

Subtotal undistributed costs Period 4

staff costs
DOC Stafl cost
util ity s1aif cost

TOTAL PERIOD 4 COST

PERIOD 5

Actlvity spacifications
1.1 Re-activate plant & tomporary facillties
11.2 Plant systoms
11.3 Reactor internais
11.4 Reactor vessel
11.5 Blelogical shiela
11.6 Steam génerators
11.7 RInIOreed concrete
11.8 TUrbing & condenser
11.9 Plant structures a bulldings
11.10 Waste managoecnt
t1.11 FACli Ity & $ite C1O3Q0uUL
1. Total

fkx] 33 366 366
832 63 695 695
947 237 184 1M
213 s 267 167
923 138 1067 1064

66 7 73 73

3978 640 4518 4618

4607 691 5298 5298
13449 2017 15466 15466

23046 3500 26546 26546

737 m 848 763 85
a7 63 479 431 43
710 1or a7 a1z
650 98 748 748
5a
32 a7 59 59
160 24 184 92 92

g
-]
8

M2 47 359 179 179
460 69 529 529

90 14 104 52 52

978 597 4574 4026 548
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. ENTOHB COST ESTIMATE FOR WOLF CREEK GENERATING STATION

ACtivity

TABLE C-3 (continued)

Decon Romove Pack  ShIp Bury  Other Chigcy Total LicTerm Cigan ACF B CF CCF »C CF N-HIS  M-Rom

Plamning & S1t¢ Properations

12, Propare dissantling sequonce 240 LLI " LI /3

13.  Plant prep. & towp. sveos 1485 223 1708 1708

14, DOsSign water clean-up sysiom 140 1w

15, RIQOIND/CCES/TOOLINg/ete, 1257 189 1446 1446

16, Procure casks/linets & contalners 12 1’ 1
Datalled work erocooures

17.1 Plant systoms a3 N sa aw s4

17.2 vessel head 250 38 288 288

17.3 Reactor internals 250 33 208 288

17.4 Remaining bulldings 135 0 15 LI 11

17.5 CRO €O011hg assembly "0 5 13 s

17.6 CRD hOUSINGS & 1€ tdes 100 t5 15 "s

17.7 incore Instrumentation 100 5 N5 ns

17.8 Roactor vessel 363 54 a7 N7

17.9 facllity closeaut 120 1’ 1. 69 69

17.10 Kisstie shiglds 45 7 52 52

17.11 Blotoglcal snloid 120 1 13 138

17.12 Sledm gonerators 460 69 529 529

17,13 Rintorced concrote 100 15 Nns 58 56

17.14 TUrbine & condensors 312 a7 359 59

17.15 Reactor bullding 73 4 3a 103 )

7. Total 3201 480 2681 2994 s88
NClear steam Supply System Rosoval

18.1 ROAcLor coolant PIpINg &1 1ns 62 18 2066 379 2703 2703 6485 7280 %
18.2 Prossurizer Roiiof Tank 1 56 5 4 156 0 1 I 621 71 2
18.3 ROACLOr Coolant PURDS & MOLOTS P 35 33 0 3491 553 4175 478 132 233 2
18.4 Pressurizer 22 7 4 10 1280 - 292 1554 1554 2147 1852 1
18.5 Stoam cengrators 125 2487 133 3501 17895 3907 28050 28050 58484 98627 50
18.6 CROMS/ 1€45/S0rVIco SLIUCIUrG Romoval 54 3% 20 14 5% 130 85t a5t 1843 3208 2
18.7 Reactor vgsset Internals a8 984 251 220 6201 1805 9499 9499 ta34 392 476 1 3
18.8 ROACLOr Vessel 94 2656 265 252 2569 2553 8389 8189 5540 2096 15026 4
18.  Totals 429 6398 773 405% 34294 9589 55542 55542 90266 2489 476 223 142727 %0
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ENTOMB COST ESTIMATE FOR WOLF CREEK GENERATING STATION

ACUIVitY

TABLE C-3 (continued)

DOCon RoMOVE Pack  Ship Bury  Other Cntgcy Tolad LICTerm Clean A CF

BCF CCF »CCF M-HI$

Disposal of plant Sysieos

19.1 AX = ACld Foed

19.2 Auxlilary 8ldg Non-System spaclflc Cloan
19.3 Auxiilary BI0Q NOn-System specltie Decon
19.4 AUXIIlary Feedwater

19.5 Auxlilary Stoam

19.6 Auxtilary Stoam chomical addition

19.7 Auxiilary steam Generator

15.8  AUXi)lary Turbines

19.9 cL - chlorination

19.10 ¥ - Clrculating water

19.11 € - caustic acld

19.12 central chliled water

14.13 Closed ool ing water

19,14 Co ~ carbon Dloxlde

19.15 Component cool Ing waler

19,15 condensate

19.17 Condensate a Feodwatar chomical addition
19.18 Condensato Domineratizer

19.19 condonsate $t1orage & vransfor

19.20 condenser air Removal

19.21 contalneent tntagrated Loak Rate Test
19.22 contalnment spray

19.23 control Bldg Non-System Speclfic Clgan
19.24 CoNtrol BIGQ Non-Systom Specitic Decon
15.25 control BUt1DINg HVAC

19.26 DA - Circutating watgr Systom

19.27 DM - Equipment Drajnps

19.28 DO - Dlesel ol

19.29 pemineralizod water Storage & Transfer
19.30 Dlesel Genaratar BulldIng HVAC

1%.30 EA - SOTV;CO water

19.32 EF - Essentlal Service water

19.33 Emsrgency fuel oll

15.34 F¢ ~ Fugl ol

19.35 FP - Flra Protection

404

El 135
20

65

Nn

150

51
az

1M
133
12
46
29
16

el ]
32 124
147
196

41

63
77
a
14
152

61 465 465
6 02 47 155

3 23 3
10 75 75
- 3 3

1 8 8

5 kL 36

2 16 15
29 Fil 219
=1 3 3

59 59
7 k)
<t 5 5
20 154 154
20 153 153

2 14 14

7 5 53

L] 45 45

2 18 18
-1 7 7
28 112 67 46
57 435 435
kT 18% a7 142
22 16% 169
9 22 226

9 63 69
=1 1 1

& 47 a7

4 3 an
10 73 73
12 a9 89

5 35 2%

2 16 16
3 Wws 175

833
17709
7taz
912
1948
121
an
1358
607
2903
134
2304
1443
177
6177
5956
526
2068
1656
699
87
ng
16569
6691
6162
9126
0

1819
113

asa

1329
623

7096
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ENTOMB COST ESTIMATE FOR WOLF CREEK GENERATING STATION

TABLE C-3 (continued)

[S— [——

Activity Docon Romove Pack  Ship Bury Other cntgcy Total LICTOrm Clean ACF B CF  CCF »C CF M-HIS  N-Rom
pisposal of Plant systems (continued)
19.36 Foodwater 90 4 104 104 4105
19.37 Foodwater Heater EXTraction 135 20 155 155 6164
19.38 Fuel Bldg Non-System Specific Clean 52 8 60 80 193
19.39 RUSI BIOG NON-SYSLOW SDCITLE Decon 3 1% ] 24 5 15 840
19.40 6D - ESSLI. Srve, Wir Pumphs. BIGO HVAC a 9 1 10 10 365
19,41 GE - TUrbing @idg HVAC 102 1% 18 1a a9
19,42 GF - Miscellancous Buliding HYAC 3 5 38 38 1387
19.43 Conerator Hydrogen seal & CO2 5 «1 3 6 210
19.44 cenerator seal oll 7 1 8 296
19.45 HY - Hydrogen at 7 oo
19,46 KA - Comprassed Alr and Instrumont 160 24 185 185 7081
19.47 KB - Breathing Alr 26 4 30 30 1182
19.48 KC - Fire protectlon 77 4 319 319 12879
19.4% KD - DORGSKIC watar 46 7 52 52 201
19.50 KH - SOIvice Cas 1 3 n 2 780
19.51 LA - Sanitary Drains 13 2 1s 15 542
19.52 LC - vard Gralas 2 «1 3 3 95
19.53 LE - Ol Iy waste 98 15 112 12 4413
19.54 Lubo 0il Storage,Transfer.s Purification k] 3 24 2 925
19.55 Main steam 139 21 10 150 6475
19.56 maln Turbine 131 2 15 151 5932
19.57 Maln Turbine control oif 25 4 33 33 1211
19.58 Maln Turbine Lube o1l b4 4 3 n 1164
19.%9 NT - Nitrogen . 4 1 5 5 186
19,40 OX - OXygen 1 5 5 77
19.51 Plant Heating 70 n 61 81 3158
19.62 Racwaste Bldg Non-Sysiem Specific Cigan 153 23 7 176 6704
19.63 RaOWaste BIGQ NOn-System specific Decon n as 12 69 15 53 2449
19.64 Roactar Bldg Non-Systom specific Clgan 136 0 157 157 5982
19.45 Roactor BIog Non-Svstom specltic pecon 10 46 ) 12 48 1H 53 2438
19.66 Reactor .Coolant systes 105 15 736 202 176 1299 1299 2390 arz2 48
19.67 Roo! prains 55 ] 63 63 2529
19.68 ST - Sowage Troatment 23 k1 26 18 1000
19.69 SW - sCreen wash 15 2 17 17 a0
19.70 52 - service Alr a7 7 54 54 210t
19.71 Standby Olesel Engine 101 15 117 17 4394
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TABLE C-3 (continued)
ENTOMB COST ESTIMATE FOR WOLF CREEK GENERATING STATION

activity Dacon RoWOVG Pack Ship Bury othOr cntgey Tota) LicTerm Cléan ACF B CF CCF »CCF N-HrS  M-Rom

pisposal of Plant Systoms c(continued)

19,72 stator cooling water ) «1 7 7 243

19,73 Stoam sozl 12 2 | 14 539

19.74 VA - 1&C ShOD HVAC . 3 «1 4 4 141

19.75 VB - 18C Shop COmDULOT ROON HVAC 2 «1 3 3 95

19.76 VC - HOAITh Physics COMDUTQT ROOR HVAL 5 -1 5 5 . 200

19.77 VH - Clrc water & Makeup water scrohs vt 6 <t 5 6 245

19.78 V) - Shop B1ag Machine Shop Aroa vent 1 «1 1 1 5

19,79 VL - Shop BUI IdIng HVAC 2 «1 2 2 92

19.80 VS - Admin. BIGG HVAC 5 1] 6 6 238

19.81 VT - Toch Support Bullding HVAC 2 «t 2 2 79

19.82 W ~ Misc. BIgg. HVAC 3 «1 3 3 123

19.83 W - Waste water Treatment ventilation 1 «1 1 1 48

19.84 WO - DORGSLIC water Hi3 4 28 28 1089

19,05 WG - Giand water & Motor Cooling water 7 3 20 20 7

19.86 WL- COOLING LAKO MAKOUD & BIlowdown 17 3 19 19 754

19.87 WM - MaKouD Dominaral fzor 92 14 105 105 4108

19,86 WS ~ Planl Sorvices water 82 12 34 94 79

19.89 WI - Wasto water Troatment 17 3 19 19 767

19,90 W2 - Rad|oactive LIQUld waste 5 «1 6 [ 37

19. Totais 131 5266 64 16 736 202 106 7432 1496 5936 2390 240471 68
20, Erect scaffolding for systoms removal 62 9 71 7 1948
cecontaminatlon ot slte sulldings

21.1  ~Reactor 735 34 135 39 3614 304 1053 6194 6194 1728 2325 124
2%, Totals 735 M4 135 39 3604 304 1053 6194 6194 11728 333215 14
22. Llcense termination survey 299 45 344 344

23, Terminate llcense a

subtotal Period 5 Activity Costs 1296 12040 572 4114 38644 11229 13276 81571 74400 7171 104384 2489 476 221 a18470 282
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Actlvity

TABLE C-3 (continued)

ENTOMB COST ESTIMATE FOR WOLF CREEK GENERATING STATION

Decon Romove Pack Snip Bury other

cntgey  Total LicTerm Clean A CF

BCF CCF »CCF N-HI'S

Poriod 5 undlstributed costs

1.
2.
3.
4,
5.
6.
7.

subtotal undistributed Costs period 5

Decon oqul peant

Dacon suppl los

DOC staft rolocation oxpenses
process liquld waste
1nsurance

PTODOTLY taxes

Hoalth physics suppllos
Hoavy eqtipment rental
smalt 0ol allowance
PIpe cutting oquipsent
Disposal of Daw panerated
Plant energy budget

NRC Foos

staft costs

DOC Stat? cost
UthEity staff cost

TOTAL PERIOD 5

PERIOD &

Removal of major Equipment

24.
25,

maln Turbine/Genarator
Maln Congensers

5EE

193 98 132 574

107
2352

184
587
487 19 2326
1270
219

193 sS85 150 2900 13729

11977

f 26727

1489 12040 1556 4264 41544 61663

70
219

28
85
127
22
72
102
588
600

a543

1797
4009

21624

‘10
T

nz

471
1209
797
1119
2940
4603
n2
25
nn
1460

18100

13774

30736

144181

80
252

a7
425
971
1209
757
1007
2940
4143
1%
675
aan
14
240

17361

13774

30736

13621

112

460

n
7587

146
739 7587

7910 111972

80
252

1314 ’ 297
16701
1314 16998

3803 476 221 435458

9202

42

49

330
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Activity

Daton Romove Pack  Ship BUFY  oiher cCntgcy Total LICTerm CHOAN A CF B CF CCF »C CF N-HIS  N-Rom

, TABLE C-3 {(continued)
ENTOMB COST ESTIMATE FOR WOLF CREEK GENERATING STATION

DamclItion of RemaInIng Site Bul kdings

6.1 SREACLOF 2823
6.2 AcCess vauits . v
26.3 Admlnistration 209
26.4 Auxiliary 7834
6.5 AXIllary saller P
26.6 chlorine siorage 17
26.7 Circ. water pischarge SIructure s
26,8 clrculating water Intake & Screenhouso 828
26.9 Communicatlion corridor - Contaminated 346
26,10 Comunlcaton Corelgar-Cloan 2192
26.11 Covared walkways s
26.12 Dlesel Gonarator 398
26,13 E.5.W.5. PUMhOUsR 781
26.14 ESWS valve House ~ 12
26.15 Rl Buliding 2572
26.16 Mol Maching shop 22
26,17 M.M.0. BUlidIng 172
26.18 MISC. Site Fourdatlons 374
26.19 MIsc, Sl1@ Structures 999
26.20 011 Soparator and waste Tank F
26.21 RAOWRSLG 714
26.22 Radwaste Drum S1orage 422
26.23 Securlty/cuardhouse 07
26.24 S1t0 Diosal Gonerator 3
26,25 Turbing BUl lding 12
26.26 wastQ water Treatmont 17
26, Totals 31285
Site Closeout Activities
a7, ROBOVE RuDDIQ iana
a8, Grade & landscape site 1393
9. Flnpak report to NRC
subtotal Perjod & ACLiVItY Costs klrogl

byl

A
175

7

386

26
56
150
=1
407
63
47
=1
857

4693

5N

209

158 23

156 5539

5546
a3
241

26
19
403
952
s
2635
10
as8
898

2960
25
198
1149
un
64
6569
35978
4374
1602
179

42466

5546
a4
241

26
19
403
952
ass
2635
10
458
898
14

25
198
43t

1149

nn
364
6569

20
35978

4374
1602
179

179 42287

118184
436
4753
162497
672
e
4140
5369
a8

166045
432
708928

131323
6028

741643
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Activity

TABLE C-~3 (continued)
ENTOMB COST ESTIMATE FOR WOLF CREEK GENERATING STATION

Docon Remove Pack ShIp BUFY Other Cntgcy Total LICTerm Clean ACF B CF CCF »C CF M-HTS  M-Rom

Poriod 6 undiscributed costs

1. insurance

2. Properiy taxes -

3. Heavy qquipment rental

4. smati wol al lowance

5. Plant energy budaget

subtotal Undistributed Costs period 6

statf costs
0oC staff Cost
utliity staff cost

TOTAL PERIOD 6

TFOTAL COST TO DECOMMISSION

TOTAL OOST TO DECOMMISSION WITH 15,8t% CONYINGENCY:
TOTAL NRC LICENSE TERMINATION COST 15 88,92% OR
NON-NUCLEAR DEMOLITION COSY 15 11.08% OR:

TOTAL RADWASTE VOLUME BURIED:

TOTAL SCRAP METAL REMOVED:

TOTAL CRAFT LABOR REQUIREMENTS:

TOTAL PERSONNEL RADIATION EXPOSURE:

TOTAL CRAFT LABOR COST WITH 22.13X CONTINGENCY:

172 17 190
516 52 567
2192 329 251
286 43 329
113 "w 130

3280 458 3738

#170 925" 7095
7512 1127 8629

36771 17118 8049 619318

1%0

7775

8taa

4184 57127 4%04 5224 ° §7980 341401 76026 556846 495142

$556.846.208

$495.141 . 664

$ 561.704.532

300,038

41.775.9

1.609,293.5

2.151.5

$ 43.516.888

567

asn

329

130

a5a8

7095

864

53794 . 741643

61705 191026 8315 are 221 1609294 2152

cublc TeoL

mn-hours

Ban-rom

RN
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