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ABSTRACT

One of the requirements placed upon nuclesr power reactor licensees by
the U.S. Nuclear Regulatory Commission (NRC) s for the licensees to periodically
adjust the estimate of the cost of decommissioning their plant, in dollars of the
current year, as part of the process to p.ovide reasonable assurance that adequate
funds for decomaissioniig will be available whe. needed. This report, which {s
scheduled to be revised annually, contains the development of 3 formula for
sscalating ducormissioning cost estimates that 1s acceptable to the NRC, and
contains values for the escalation of radioactive waste burial costs, by site and
by year. The licensees may e the formula, the coefficients, and the burial
escalation factors from this repor: in their escalation analysis, or may use an
escalation rate at least equal to the escalation approach presented herein.
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2.0 SUMMARY

The elements of decommissioning cost are assigned to three categories:
those that will es late proportional to labor costs, Lx; those that escalate
proportional to en.-yy costs, Ex; iand those that escalate propcrtional to
burial costs, Bx. Then, the escalation of the total decommissioning cost
estimate can be expressed by

Estimated Cost (Year X) = [1986 § Cost] [A Lx + B Ex + C By]

where A, B, and C are the fractions of the total 1986 $ costs that are
attributable to labor (0.65), energy (0.13), and burial (0.22), respectively,
and sum to 1.0. The factors Ly, Ex, and By are defined by

Lx = labor cost escalation, January of 1986 to January of Year X,
Ex = energy cost escalation, January of 1986 to January of Year X, and

Bx = burial cost escalation, January of 1986 to January of Year X, i.e.,
burial cost in January of Year X / burial cost in January of 1986.

Evaluation of Lx and Ex for the yes~s subsequent to 1986 is to be performed

by the licensees, based on the national consumer price indices and on local
conditions for a given site. Evaluation of By is accomplished by re?alculating
the costs of ?u;ial of the radioactive wastes from the reference PWR(1) and the
reference BWR(2), based on the price schedules issued by the available burial
sites for the year of interest. The results of these recalculations (By) are
presented in Table 2.1, by site and by year.

TABLE 2.1. Values of Bx as a Function of Burial Site and Year
Values »f By (PWR/BWR)

YEAR WASHINGTON NEVADA $0. CAROLINA
198¢ 1.000/1.000 0.741/0.747 1.323/1.422
1988 1.010/1.019 0.959/0.942 1.536/1.626

The values presented in the above table are developed in Appendix B, with all
values normalized to the Washington (PWR/BWR) values.



3.0 DEVELOPMENT OF COST ESCALATION FORMULA

In the years since the initial styd)es were completed for decommissioning
a reference PWR(3) and a reference BWR(4) power station, a number of updates
were prepared in which the estimated costs were adjusted for escalation in the
various cost elements. As a result of these analyses, it became apparent
that the cost elements could be separated into three categories: those that
escalate proportional to labor costs; those that escalate proportional to
energy costs; and those that escalate proportional to burial costs. Thus,
it was possible to write a relatively simple equation that could be used to
estimate the cost of decommissioning at some future time, given a cost estimate
in present year dollars and the fractional escalation of these three categories
of cost over the time period of interest. That equation is:

Estimated Cost (Year X) =[1986 $ Cost] [A Lx + B Ex + C Bx]

where A, B, and C are the fractions of the total 1986 § cost that are
attributable to labor, energy and burial, respectively, and sum to 1.0.
Evaluation cof these factors for the 1986 $ cost, are contained in Appendix B.
The fictors Ly, Ex, and By are defined below.

Lx = labor cost escalation, January of 1986 to January of year X

Ex = energy cost escalation, January of 1986 to January of year X

By = burial cost escalation, January of 1986 to January of year X, 1.e.,

burial cost in January of year X / burial cost in January of 1986.
Values for Lx and Ex for years subsequent to 1986 are to be based on the
national consumer price indices and on local conditions for a given site.
Thus, the licensee can evaluate these parameters appropriately for his
particular site. Evaluation of Bx is provided to the licensees via this
report.

The evaluations presented in this chapter are based on information
presented in NUREG/CR-0130 (Addendum 4)(1) and NUREG/CR-0672 (Addendum 3)(2),
in which the estimated costs for immediate dismantlement of the reference PWR
and BWR are escalated to January, 1986 dollars.

The cost elements for the PWR and the BWR are rearranged into the three
categories, labor-related, energy-related, and burial-related, in Tables 6.3
and 5.3 of Addendum 4 and 3, respectively, and are combined for presentation
in Table 3.1.




Evaluation of the Coefficients A, B, and C, in January 198¢
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the best estimates of their values are their averages:

0.13

'WR and BWR estimates.




EFEREN

Technology, Safety and Costs of Decommissioning a Reference Pressuriz.d

Water Reactor Power Station - Technical Support for Decommissioning Matters

Related to the Final Decommissioning R Rule. NUREG/CR-0130 Addendum L

Pacific Northwest Laboratory for U.S. Nuclear Regulatory Commission,
May, 1988.

!

Technology, Safety and Costs of FQCOmm1SS1“rTQJ a Reference Boiling Water

Reactor Pnabr Station - Technical Support for Decommissioning “a'?w"s
Related to the Final DPC)WW\QSWHGIHQVQQTP NUREG/CR- 0672 Addendum 3,
Pacific Northwest Laboratory for U.>. Nuclear Regulatory Commission,

M{‘y 4 1 388.

Technology, Safety and Costs of Decommissioning a Refererce Pressuri
on. NUREG/CR-0130, Pacific Northwest \dw""i°
ory Commission, June, 1978.

Water Reactor Power STA§'

for U.S. NucTear Regulator

hnq logy, Safetl and Costs of Qrknmm1>s‘rw1nl a prevpﬂrp Boiling Water

*(r Power Station. NIREG,/CR-0672, Pacific Northwest Labc vatmr, tor
‘NucTear Pt,qutLr, Commission, June, 1980.




APPENDIX A

BURIAL SITE PRICE SCHEDULES FOR THE CURRENT YEAR
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APPENDIX

CA_CULATION OF BURIAL COST ESCALATION FACTORS




COST ESCALATION FACTORS

The calculations "p'pSJde to determine the costs for burial of the
radioactive wastes postulated to result from decommissioning of the reference
PWR and BWR are [ov*nvmwj using a detailed spreadsheet. The spreadsheet
evaluates the burial costs for each of the items originally costed in the
ref (3) and EnL(i‘ decommissioning studies and in the updated costs
oresented in Addendums 4(1) and 3(2), respectively, to those rppvrt% Those

osts are based on the burial price schedule for U.S. Ecology's Washington
-1ear Center. located on the Hanford Site near Richland, Washington.

'

erence PWR\

nt for the differences in burial price schedules between the
e

lity and the facilities in Nevada an4 South Carolina, the base
S Y,‘ each of t*wzp atter sites are :is5) calculated, using the
, and are normalized to tine cost: calculated for the Washingto
addition, to account for the ~itferent mixture and volume of wast
sssaciated with the reference BWR, the escalation factors are also calculated
for the BWR, which are alsc normalized to the value for the Washington Nuc lear
enter. Thus, in the base year (1986), for the Washington site, By = 1.0/1.0,
where (PWR/BWR) is the order of presentation. For the Nevada site,
0.741/0.747, for ihe South Carolina site By = 1.323/1.422, as shown in
.1 of the summary.

The spreadsheet calculations, which are too voiuminous to present here,

are summarized in Tables B.1 through B.6, for the years 1986 and 1988 and

for each of the three sites. Recalculation of the costs for burial is based
on the same inventory of radioactive wastes as was pcstulated in the 1986 and
1978-80 analyses. Using the 1988 price schedules for the three sites, and
dividing the calculated burial costs at each site Dy the Washington s 1tp burial
costs calculated for the year 1986, results in 1988 values for By at each of
the three sites, as listed in Tabhle 2.1 of tue summary.

As other low-leve' .adioactive waste burial sites come into service in
the various interstate compacts, values for Bx will be calculated using the
orice schedules for each of those sites, and will be incorporated into
subsequent issues of this report.
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TABLE B.1 BURIAL COSTS AT THE WASHINGTON SITE

REFERENCE PWR (1986 DOLLARS)

ACTIVATED CRANE

MATERIAL SURCHARGE
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STEAM GENERATORS 250097
REACTOR CODLANT PIPING 16708
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EVAPORATOR BOTTOMS
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18298
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4.2471
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10913
99951
2mn
785242
16708
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411132

22277338
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TABLE B.3 BURIAL COSTS AT THE NEVADA SITE

REFERENCE PWR {1986 DOLLARS)

ACTIVATED CRANE CASK

MATERIAL SURCHARGE HANDL ING
VESSH. WALL 29613 e
VESSEL HEAD A BOTTOM L] 31768
UPPER CORE SUPPORT ASSM L] 3178
UPPER SUPPORT COLUMN L] a17e
UPPER CORE BARREL L] 1588
UPPER CORE GRID PLATE L 3978
GUIDE TUBES . 4784
LOWER CORE BARREL e 25408
THERMAL SHIELDS L 4784
CORE SHROUD ¢ 3178
LOWER GIRD PLATE o’ 3978
LOWER SUPPORT CGLUMN L] 794
LOWER CORE FORGING L 8734
WISC INTERNALS L] 6352
BI0 SHIELD CONCRETE L ¢
REACTOR CAVITY LINER . ¢
REACTOR CODLANT PUMPS 85768 L]
PRESSURIZER 13212 L
R Hx, Edx, SUMP PURP CAVITY PUNP L] e
PRESSURIZER RELIEF TANK 1148 L
SAFETY INJECTION ACCUM TANKS 24312 L]
STEAM GENERATORS 250048 L]
REACTOR COOLANT PIPING 16698 e
REMAINING CONTAM MATLS L L]
CONTAMINATED MATRL OTHR BLD ¢ L]
FILTER CARTRIDGES L] 4784
SPENT RESAIS L 15880
COMBUSTIBLE WASTES ¢ 47840
EVAPORATOR BOTTOMS & 74838
TOTAL POR R Ll 74724

SLINGS
(SPECIAL)
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114100
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12629

§~
- = i
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LINER DOSE
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112161
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CosT
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159722
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8948
27992
113792
727916
99519
117684,
18672772
58693
158844
274138
353408

16518711
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TABLE B.4 BURIAI
REFERENCE

MATERIA
VESSH. WALl
VESSEL. HEAD & S0TTOM

UPPER CORE SUPPORT ASSM

UPPER SUFPORT COLUMN
UPPER CORE BARREL
UPPER CORE GRID PLATS
QIDE TUBES

OWER CORE BARRH

REACTOR CAVITY LINER

REACTOR COOLANT PSS

PRESSURIZER

R Hx Eix SUMP PUMP CAVITY PUMNP
RESSURIZER RELIEF TANK

AFETY INJECTI
STEAM GENERATORS

REACTOR COOLANT PIPING
REMAINING CONTAM. MATLS
CONTAMINATED MATRL OTHR 8LD

R CARTRIDGES
SPENT RESAIS
COMBUSTIBLE WASTES
EVAPORATOR BOTTOMS

TOTAL PR

THE NEVADA SITE
(1988 DOLLARS)

- % 5 % & %" =" mae
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g
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S
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Bssessspasss
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s

3268
12008

166291
33204
788575
114108
3314
17318
12629

10294
39068

1179984

LINER DOSE

RATE

144400

*
2758
2758
7689

19008
1696

121680

22800
15200
15008

3see
41600
38408

8487

BURTAL
CHARGE
174458
120489
12848
129048
6824
15068
18872
96384
18872
12848
15068
3812
33132
24098
751795
15421
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BURIAL COSTS AT THE SOUTH CAROLINA SITE
REFERENCE PWR (1988 DOLLARS)
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