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ABSTRACT

One of the requirements placed upon nuclear power reactor licensees by
the U.S. Nuclear Regulatory Commission (NRC) is for the licensees to
periodically adjust the estimate of the cost of decommissionin? their plant,
in dollars of the current year, as part of the process to provide reasonable
assurance that adequate funds for decommissioning will be available when needed.
This report, which is scheduled to be revised annually, contains the
development of a formula for escalating decommissioning cost estimates that
is acceptable to the NRC. The sources of information to be used in the
escalation formula are identified, and the values ceveloped for the escalation
of radioactive waste burial costs, by site and by year, are given in this
report. The licensees maK use the formula, the coefficients, and the burial
escalation factors from this report in their escalation analysis, or max use
an escalation rate at least equal to the escalation approach presented herein.

This first revision of NUREG-1307 contains corrected spreadsheets on the
disposal costs for the reference PWR and BWR in Appendix B and the revised
ratios of disposal costs at the Washington, Nevada, and Barnwell sites for
the years 1986 and 1988. superceding the values given in the July 1988 issue
of this report,
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1.0 INTRODUCTION

One of the requirements placed upon nuclear power reactor licensees by
the U.S. Nuclear Regulatory Commission (NRC) is for the licensees to
periodically adjust the estimate of the cost of decommissionin? their plant,
in dollars of the current year, as part of the process to provide reasonable
assurance that adequate funds for decommissioning will be available when needed,
This report, which is scheduled to be revised annually, contains the development
of a formula for escalating decommissioning cost estimates that is acceptable
to the NRC. The sources of information to be used in the escalation formula
are identified, and the values developed for the escalation of radioactive
waste burial costs, by site and by year, are given in this report. The
licensees may use the formula, the coefficients, and the buria)l escalation
factors from this report in their escalation analysis, or may use an escalation
rate at least equal to the escalation approach presented herein,

The formula and its coefficients, together with guidance to the appropriate
sources of data, are summarized in Chapter 2. The development of the formula
and its coefficients are presented in Chapter 3. Price schedules for buria)
for the year of issue of this report are jJiven in Appendix A, for current)
operating burial sites. The calculations performed to determine the buria
cost escalation factors, By, for each site for the year 1988 are summarized
in Appendix B.



2.0 SUMMARY

The elements of decommissioning cost are assigned to three categories:
those that will escalate proportional to labor costs, Lx; those that escalate
groportional to energy costs, Ex; and those that escalate proportional to

urial costs, Bx. Then, the escalation of the total decommissioning cost
estimate can be expressed by

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

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 Bx 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 years 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 (see Section 3). Evaluation of By is accomplished
by recalculatzn the costs of burial of }he 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 (Bx) are presented in Table 2.1, by site and by year.

TABLE 2.1, Values of By as a Function of Burial Site and Year
Values of By (PWR/BWR)

YEAR WASHINGTON NEVADA SO. CAROLINA
1986 1.000/1.000 0.857/0.898 1.703/1.563
1988 1.183/1.142 1.140/1.125 2.007/1.814

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 oars since the initial st?gios 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 apﬁarent

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 (0.65), energy (0.13), and burial (0.22), respectively,
and sum to 1.0. Evaluation of these factors for the 1986 $ cost, are contained
in Appendix B. The factors Lx, 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

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.

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, as
outlined in Sections 3.1 and 3.2. Thus, the licensee can evaluate these
perameters appropriately for his particular site. Evaluation of By is provided
to the licensees via this report.

The evaluations presented in this ?hapter 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, 1966 dollars.

The cost elemerts for the PWR and t e 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.



TABLE 3.1. Evaluation of the Coefficients A, B, and C,

Cost Category
tub$r

qu nt
Suppq..
Contractor
Insurance
Containers

Added Staff
Added Supplies
Spec. Contractor
Pro-onginccrin?
Post TMI backfits
Surveillance

Fees
Subtotal

Energy
Transportation

Subtotal
Burial

Total

Note. A1l costs include a
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Coefficient

A=0.64

B =0.14
C=0.22

25% contingency

Table 6.2, NUREG/CR-0130, Addendum 4
Table 3.1. NUREG/CR~0672, Addendum 3

L Table 3.1, NUREG/CR- 0130 Addendum 4
c
d

Table 5.2, NUREG/CR-0672, Addendum 3

in January 1986 Dollars
Reference BWR Values

1986 §
{millions) Coefficient
35.12 (¢
4.03 (¢
3.71 (¢
21.1 c
1.9 ¢
8.14 (d
4.4 ¢
0.2 ¢
0.71 (c
7.4 ¢
0.1 ¢
.14 (c)
y A= 0.66
8 84
i
0.12
29.98 1 = (.22
133.31

Considering the uncertainties and contingencies contained within these numbers,
and considering that the values of the coefficients for the PWR and the BWR
are so similar, the best estimates of their values are their averages:

R = 0.65

B =0.13

for both the PWR and BWR estimates.

C=0.2



3.1 Labor Escalation Factors

The escalation factor for labor, L, can be obtained from “Monthly Labor
Review", prblished by the U.S. Department of Labor Statistics (BLS).
Specifically, the appropriate regional data from the table (currenily Table
24) entitled "Employment Cost Index, Private Nonfarm Workers", subtitled
"Comperisation", should be used. L should be escalated from a base value in
Table 24 corresponding to the amounts in the decommissioning rul< amendments
that are in January 1986 dollars. The base values of L from the BLS data
corresponding to January 1986 are 130.5, 127.7, 125.0, and 130.1. for the
Northeast, South, Midwest, and West regions, respectively. For example, the
value of L for December 1987 in the Northeast region is 141.9 + 130.5 = 1,087.
This value of L could then be used in the equation for a plant in the Northeast
region of the U.S.

3.2 Energy Escalation Factors

The escalation factor for energy, E, can be obtained from the "Producer
Price Indexes", published by the U.S. Department of Labor Statistics (BLS).
Specifically, data from the table (currently Table 6) entitled "Producer Price
Indexes for Commodity Groupings and Individual Items" (PP1) should be used.

The energy term, E, in the ecuation is made up of two components, name)
electric power, P, and fuel oil, F. Hence, E should be obtained from the BLS
data by using the following equations: for the reference PWR, [0.58P + 0.42F);
and for the rcierence BWR, [0.23P + 0.77F) These equations are derived from
Table 6.3 of Reference 1 and Table 5.3 of Reference 2. P should be taken from
appropriate regional data for industrial power (Commodity code 0543 in Table
6? and F should be taken from data for light fuel oils (Commodity code 0573

in Table 6). As discussed for L in the preceding paragraph, P and F should

be escalated from a base value in the BLS table corresponding to the amounts

in the deconmissioning rule amendments that are in January 1886 dollars. The
base values of P from the BLS data corresponding to January 1986 are 105.8,
111.9, 115.3, 115.65, 119.3, 117.4, 111.4, 119.3, and 112.2 for the following
regions, respectively: New Englend, Mid-Atlantic, East North Central, West
North Central, South Atlantic, East South Central, West South Central, Mountain,
and Pacific. The base value of F for January 1986 is 82 (no regional BLS
data for PPl is available). Thus, for example, the value of P for July 1988
in the New England region is 93.3 + 105.8 = 0.88, and the value of F is

46.9 + 82 = 0.57. Thus, the value of E for this example for the reference
PWR is given by £ = [0.58 x 0.88 + 0.42 x 0.57] = 0.75.

3.3 Waste Burial Escalation Factors

The escalation factor for waste burial, B, can be taken directly from
data on the appropriate burial location as given in Table 2.1 of this report.
The base value of B, independent of the burial site location, for January
1986 is 1.0 (this corresponds to the value used in the calculation of the
waste burial cost for decommissioning in paragraph 50.75¢ of the decommissioning
rule amendments. For example, the value of B (PWR) in January 1988 for the
South Carolina burial site is 2.007 + 1.0 = 2.007. This value of B could
then be used in the equation for a PWR station.
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APPENDIX A

BURIAL SITE PRICE SCHEDULES FOR THE CURRENT YEAR

Contained in this appendix are the price scheduies for burial of low
level wastes at the Washington, Nevada and South Carolina sites, effective
during January of 1988. These schedules are used in the calculations contained
in Appendix B to develop the waste burial escalation factor, By, for the ,ear

1988.
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Uﬂmnhn
$200 Shewvvile Road. Suite 200
PO Box 7248
40207

Louvisville. K
S0 4287160

U8 ICOLOGY
WASEINGTON NUCLEAR CENTER
SCEESULE OF CBARGES
RADIOACTIVE WAsTE

lSECOlO@ EFFECTIVE: August 17, 1987

an Amencan £22:09y company

1., DISPOSAL CHARGES
A SOLID MATERIAL

i, Packages 12.0 cu.ft. each or less

R/HR AT CONTAINER SURFACE PR2SE PIR CU.2T.,
0,00 = 0.29 $§ 29.60
0.20]1 - 1.00 31,10
1,01 = 2.00 32,28
2.01 =~ $.00 33,80
$,01 = 10.0C 36,78
10,01 = 20,00 40.00
20.91 - 40,00 45,00
Over 40.00 By Reguest

ii. Disposal Liners Removed from Shield: (Greater than 12.0 cu.ft.
each)

R/HR AT CONTAINE2 SURFACE SURCEARGE PSR LIMER PRICE PER CO.PT.

0.00 - 0,20 No Charge $ 29.80
0.20] = 1,00 $§ 193.50 29,60
lool » 2.00 "‘,.u 2-.53
2.,01 '= 5.00 7.00 29.80
$.01 = 10.00 .,.92.5: 29.63
10,01 - 20.00 1,566.00 e9.60
¢0.01 40,20 1,791.00 £92,60
Ove: 40.00 By Recues: By Regues:
B LaQUID WASTES
: 48 Agueous liquids in vials, less than S0 ml. each $36.54/cu. 88,
2. Aqueous liquids, ahsorted $29.60/cu.2%,
C. BAOLCGICAL WASTE, ANIMAL CARCASSES $3l.46/c0.2%,

A-2




(Continued from previous page)

S.

9.

10.

1l.

=
*h
.

13.

SURCHARGE FOR EEAVY OBJECTS:

Less than 10,000 pounds
10,001 pounds to capacity of site equipment

SURCHARGE FCR CURIES (Per Load):

Less than 100 curies
101 =« 300 curies

301 - License Limits

SURCHARGE FOR SPECIAL NUCLEAR MATERIAL (SNM)
(Greater than 5 grams per shipment)
MINIMUM CHEARGE PER SHIPMENT

CASK HANDLING PEI:

WASTE CONTAINING CHELATING AGENTS IN AMOUNTS
GREATER THAN 0.1% BY WEIGHT AFTER TREATMENT:

SOLIDIFIZD OILY WASTES REQUIRING SEGREGATION:
SURCEARGE POR NONROUTINE MAN-REM EXPOSURE
(DUE TO DESIGN OR PHYSICAL DEFECT OF
CONTAINER OR SHIELD):

DECONTAMINATION SERVICZIS (If Reguired)

CONTAINER VOLUMES:

§5-Gallon Drums 7.%30 eu.fs,
30-Gallon Drums = 4,01 zu.f:,
$-3allon Druims = 0.67 cu.f%.

All waste material shall

No Charge

$2185.52 plus 10¢ per 1h.
above 10,000 lbs, per
package

No Charse

$1,569,00 plus 214/CL
above 100 Ci

By Regquest

$2.83 per gram of Special
Nuclear Material by
isctope weight

$485.00

$550.00 minimum esch

By Reguest

By Reguest

$29.50 per man millirenm

$96.92 per man hour plus
supplies at cost plus 21%

cribed, packaged,

be propersly classified, desc:l

marked, laceled and cerzified in accordance with all applicable fedezal,
gtate and local laws, rules and regulations and shall oe in compliance
with all license reguirements and amendments therezo applicacle at the

Richland, Wasnhington disposal facility.

onis Schedule of Charges does not constitute an offer of coneract whicn i3

capacle of being accepted by any party and is subject to change solely

upon notice by US Ecology.

Effeczive August 17, 1987

Washington Nuclear Center A-3
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USE W

a200 Road Sune 300
PO Box 7048

Loumville Kentucky 40207
BO2426. 7160

Us ECOLOCY
NEVADA NUCLEAR CENTER
SCHEDULE OF CHARGES
RADIOACTIVE WASTE

USEcology

an Ampncan Ecoiogy company

EFFECTIVE: January 18, 1988

1. DISPOSAL CHARGES
A. SOLID MATERIAL

i, Al)l Disposal Packages (except those in item A(ii) below):

R/HR AT CONTAINER SURFACE PRICE PER CU., FT.

0.00 - 0.20 $28,36

0.201 =~ 1.0C 29,10

1,01 - 2,00 30.60

2.01 - 5,00 31.50

5,01 - 10,00 36,00
10,01 - 20.00 43,85
20,01 . 40,00 51.25

Over 40,00 By Request

ii. Disposal Liners Removed From Shield (Greater Than 12.0 Cu.Ft, Each)

R/HR AT CONTAINER SURFACE SURCHARGE PER LINER PRICE PER CU, PT,

0.00 =~ 0.20 No Charge $28,26

0,201 =~ 1.00 125,00 28,136

1.01 = 2,00 201,60 28,36

2,00 =~ 5,00 282,60 28,36

5,01 = 10,00 687,60 28,36

10,01 = 20,00 1,394.10 28,36

20,01 =~ 40,00 2,060,10 28,36
Over 40.00 By Reguest By Reguest
B. BIOLOGICAL WASTE, ANIMAL CARCASSES $30,12/cu. ft.
C. ABSORBED AQUEOUS LIQUIDS $28.36/cu.ft.
D. ABSORBED AQUEOUS VIALS $28.36/cu, ft.

A-4



(CONTINVED FROM PREVIOUS PAGE)

3.

9.

10.

11.

SURCHARGE FOR HEAVY OBJECTS:

Less than 10,000 pounds

10,000 pounds to Capacity of Site Equipment
SURCHARGE FOR CURIES (Per Load)

Less than 100 curies

100 « 300 curies

301 -~ Licenge Limits

MINIMUM CHARGE PER SHIPMENT

CASK HANDLING FeE!

WASTE CONTAINING CHELATING AGENTS IN PACKAGES
AMOUNT GREATER THAN 18 BY WEIGHT:

SURCHARGE FOR NON-ROUTINE MAN-REM EXPOSURE
{BJE TO DESIGN OR PHYSICAL DEFECT OF
CONTAINER OR SHIELD)

DECONTAMINATION SERVICES (If Required)

CONTAIMEF VOLUMES:

5% Gallen Lirums - 7,50 cu. ft.
30 Gallen Liime - 4,01 cu, ft,
5 Gallon Trums - 0,67 cu, ft.

No Charge
$214.00 plus $.10 per 1b,
above 10,000 lbs,

No Charge

$1,554,00 plus 20£/Ci above 100 Ci
By Regquest

$485.00

$550,00 minimum each

By Request

$29.50 per man millirem

$106.20 per man hour plus
supplies at cost plus 15%

Al]l waste material shall be properly classified, described, packaged, marked,
labeled, and certified in accordance with all applicable Federal, State and
Local laws, rules and regulations and shall be in compliance with all license
requirement: and amendments thereto applicable at the Beatty, Nevada

disposal facility.

This Schedule of Charges does not constitute an offer of contract which
is capable of being accepted by any party and is subject to change solely

upon notice by US Ecology.

Effective January 18, 1988
Nevada Nuclear Center

A-5




CHEM-NUCLEAR SYSTEMS. INC.
M

a 220 Stoneriage Drive ® Co umbia, South Carcuna 29210

BARNWELL LOW-LEVEL RADIOACTIVE
WASTE MANAGEMENT PACILITY
RATE SCHEDULE

All radvaste material shall bde packaged in accordance with Department of
Transportation and Nuclear Regulatory Commission Regulations inm Title 49 and
Title 10 of the Code of Federal Regulations, CNSI's Nuclear Regulatory
Commission and South Carolina Radicactive Material Licenses, CMNSI's Barrmwell
Site Disposal Criteria, and amendzents thereto,

A 22 DI 2ok CHARCRS: (Not including Surcharges, Barnwell County
Business License Tax, and Cask Handling Fee)
A. Standard Waste $38.32/¢¢.3
B. Biological waste $36.97/¢¢.3
c. Special Nuclear Material (SXm) $35.32/¢¢,3

plus $4.50 per Gram SNM

Note: Minimum charge per shipment, excluding Surchacges and specific
Other Charges is $750.00.

2. RURCHARCES:
A. Weight Surcharges (Crane lLoads Only)

0 - 1,000 1bs. No Surcharge
1,001 -« 5,000 1bs. $ 405.00
5,001 - 10,000 1bs, $ 710.00
10,001 ~ 20,000 1lbs, $1,010.00
20,001 - 30,000 1's. $1,310.00
30,001 « 40,000 1lbs. $1,915.00
40,001 - 50,000 lbus. $2.520.00
greater than 250,000 lbs. By Special Request
B. Curie Surcharges For Shielded Shipments:

s;-‘:-'g F--ogv«- Paw (b ‘;?g”. C-iﬁ—}-!ng Dgo ('h-'-:g-\:n;

0 - b $ 2,500.00
> 5 - 3% $ 2,820.00
> 33 - 25 $ 3,750.00
> 25 - 50 $ 5,650.00
> 50 - 75 $ 6,900.00
> 7% - 100 $ 9,350.00
> 100 - 150 $11,200.00
> 150 - S $15,000.00
> 250 - $00 $18,800.00
> 500 - 1,000 22,500.00
1,000 =~ 5,000 $20,000.00
25,000 By Special Request

A-6
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Barnvell Rate Schedule
Page Tvo

Effecti
(2515g¢)

c. Curie Surcharges for Non-Shielded Shipments Containing Tritium
and CZarbon l4:

Lurie Content Pec Shioment sSuzchazze Per Shismens
0-100 No Surcharge
greater than 100 By Special Request

D. Special Handling Surcharge may apply on unusually large or bulky
containers, These types of containers are acceptadle wupon
approval of prior request,

QIMER. _CHARGES
A. Cask Handling Fee $1,000.00 per cask, rinimum
B. Zaxes and Spacial Funds
A Extended Care Pund $ 2.80 per ft.?
2. South Carolina Low-Level
Radiocactive Waste Disposal
Tax $ 6.00 per ftr.?

3, Southeast Regional Compast Fee 66 per £e,3

4, A 2.4% surcharge is added to each bdill tc cover Barnwell
County Business License Taxes.

ROTE: ITEMS 3.B. 1, 2, AND 3 AKE INCLUDED IN ITEM 1, BASE DISPOSAL

CHARGES.

MISCELLANEQUS !

A. Transport vehicles with additional shielding features may be
subject to an additional handling fee which will be provided upen
request.,

B. Decontamination services ({f required): $100.00 per man-~hour

plus supplies at current CNSI rate.

C. Customers may be charged for all special services as described in
the Barawell Site Disposal Criteria.

D. Terms of payment are NET 30 DAYS upon presentation of invoices.
A service charge per month of 1-1/2% shall be levied on accounts
not pald within thirty (30) days.

A-7
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Barnvell Rate Schedule

Page Thiee
Miscellaneous (cont.)
E. Company purchase orders or & vritten letter of autherization in

form and substance acceptable to CNSI shall be received bdefore
receipt of radioactive weste mate)ial at the Barnwell Disposal Site
and shall refer to CNSI's Radicactive Material Licenses, the
Barnwell Site Disposal Criteria, and subsequeat changes thereto,.

All shipments shall receive a ClNSI allocation number and conform to
the Prior Notification Plan. Additional {information may be
ohtained at (803) 259-3577 or (803) 259-3578.

This Rate Schedule {s subject to change and does not constitute an
offer of contract which is capable of being accepted by any party.

A charge of $7,500.00 i{s applicable to all shipments which require
special site set-up for waste disposal.

Class B/C waste received with chelating agents, which requires
separation in the trencn, may be subject to a surcharge 1¢ Stable
Class A waste is not available for use in achieving the required
separation from other wastes.

Effective January 15, 1988 A-8

(2515g¢)
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APPENDIX B

CALCULATION OF BURIAL COST ESCALATION FACTORS

The calculations necessary to determine the costs for burial of the
radioactive wastes postulated to result from decommissioning of the reference
PWR and BWR are performed using a detailed spreadsheet. The spreadsheet
evaluates the burial costs for each of the items originally costed in the
reference PWR(3) and BNRK‘ deco igsioning studies and in the updated costs
presented in Addendums 4 1) and 3(2), respectively, to those reports. Those
costs are based on the burial price schedule for U.S. Ecology's Washington
Nuclear Center, located on the Hanford Site near Richland, Washington.

To account for the differences in burial price schedules between the
Washington facility and the facilities in Nevada and South Carolina, the base
burial costs for each of those latter sites are also calculated, using the
spreadsheet, and are normalized to the costs calculated for the Washington
site. In addition, to account for the different mixture and volume of waste
associated with the reference BWR, the escalation factors are also calculated
for the BWR, which are also normalized to the value for the Washington Nuclear
Center. Thus, in the base year (1986), for the Washington site, Bx = 1.0/1.0,
where (PWR/BWR) is the order of presentation. For the Nevada site,

By = 0.857/0.898, for the South Tarolina site Bx = 1.667/1.560, as shown in

Table 2.1 of the summary.

The spreadsheet calculations, which are too voluminous 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
cn the same inventory of radioactive wastes as was postulated 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 by the Washington site burial
costs calculated for the year 1986, results in 1988 values for By at each of
the three sites, as listed in Table 2.1 of the summary.

As cther low-level radioactive waste burial sites come into service in
the various interstate compacts, values for Bx will be calculated using the
price schedules for each of those sites, and will be incorporated into
subsequent issues of this report.

B-1
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TABLE B.1 BURIAL COSTS AT THE WASHINGTOR SITE
REFERENCE PWR (1986 DOLLARS)

ACTIVATED CRANE CASK SLINGS LINER DOSE
MATERTAL SURCHARGE HANDL TNG (SPECIA) QRIE RATE
VESSEL WAL 28864 27284 v 56544 198224
VESSEL WEAD & BOTTOM - 28778 » . s
UPPER CORE SUPPORT ASSM : 2872 B B 5154
UPPER SUPPORT COLUMN B 272 ] , 5154
UPPER CORE BARRAL ¢ 1436 . 2081 6351
UPPER CORE GRID PLATE B 3598 - 11898 15879
QUIDE TUBES ’ 108 " . 5345
LOWER CORE BARREL . 22978 " 155998 01817
THERMAL SHIELDS B 30a ® s 19853
CORE SHROUD B 2872 “ 887474 12782
LOWER GRID PLATE 2 3598 B 17777 15878
LOWER SUPPORT COLUMN L 718 a2 3888 3178
LOWER CORE FORGING B 7898 . 15772 34831
MISC INTERNALS : 5744 » 11563 25004
BIO SHIELD COMCRETE s B = s s
REACTOR CAVITY LINER . > . N B
REACTOR CODLANT PUNPS 65532 ] (] - »
PRESSURIZER 13054 s i s ’
R tx, Eilx, SUNP PUMP, CAVITY PUMP B - 5 ] “
PRESSURIZER RELIEF TANK 1189 » i = ’
SAFETY INJECTION ACCUM TANKS 24154 » 5 ] B
STEAM GENERATORS 249417 2 “ @ I
REACTOR COGLANT PIPING 16568 (] " » ¢
REMAINING CONTAM MATLS ’ . # 2 B
CONTAMINATED MATRL OTHR BLD g s : - s
FILTER CARTRIDGES ‘ e E 9322 28861
SPENT RESINS ’ 14388 # 35889 55987
COMBUSTIRLE WASTES » 43850 ’ * H
EVAPORATOR ROTTOMS 0 57492 # » 8493
TOTAL PUR 298691 248428 ] 1108817 85388



TABLE B.1 BURIAL COSTS AT THE WASHINGTON SITE (cont.)
REFERENCE BWR (1986 DOLLARS)

£-4

ACTIVATED CRANE ASK SLINGS LINER DOSE BRIA
WATERTAL SURCHARGE HANDL TNG (SPECIAL) CRIE PATE CHIRGE
STEAM SEPARATOR e 20184 L] 21381 119986 879¢
FUEL SUPPORT & PTECES ’ 10052 B ' ;s e
CONTROL RODS/INCORES B s744 ’ e opae 12197
CONTROL RODS GUIDES B 16 B » 19738 3811
JET PPS B 28720 i si7es = -aams 12328
TOP FUBL QUIDES a 51898 » 108191 resnen 21118
CORE SUPPERT PLATE B 22258 : . 50990 nss
CORE SHRDUD B 188528 e 1302384 17850 133
REACTOR VESSE. WALL 18958 15798 2 L] 38188 837
SAC SHIELD «8568 a . - B 79132
REACT  WATER REC 35871 a L ] e 77388
SAC SHIELD 137981 B B i ] 272685
OTHER PRIMARY CONTATMMENT ’ B : « B 3109263
CONTAINM. ATMOSPHERIC 889 @ L] € e 42208
HIGH PRESSURE CORE SPRAY 4489 L & L L] 14548
LOW PRESSURE CORE SPRAY 1394 B K B ' a2
REACTOR BLDG CLOSED COOLING 2683 * . . e 2137
REACTOR CORE IS0 COOLING 834 B . B ’ 11428
RESIDUAL HEAT REMOVAL 12788 ' B B i 54531
POOL LINES & RACKS 51514 a . E ' 335830
CONTAMINATED CONCRETE 950¢ 2 e L e 381842
OTHER REACTOR BUILDING @ L] L] £ & 1247739
TURBINE 127072 e . ' s 1236335
NUCLEAR STEAM CONDENSATE 18432 B B 5 % 319143
LOW PRESSURE FEEDWATER HEATERS 130868 » s B B 848847
MAIN STEAM 4883 ‘ s [ . 82449
MOISTURE SEPARATOR REHEATERS 25852 B a s @ 828728
REACTOR FEEDWATER PUNPS 8943 B . € B 178598
HIGH PRESSURE FEEDWATER PMPS 27554 B . « ¥ 195298
OTHER TG BLDG s ] B ¥ B 4270808
RAD WASTE BLDG » . & € s 2114782
REACTOR 806 B 45952 s s B 772859
16 06 ' 30158 # B B 184198
RAD WASTE & CONTROL L] 27284 # € i 15897%
CONCENTRATOR BOTTOMS L] 1815508 2 e 153898 568250
OTHER 2 43738 B . o1 151898
TOTAL B4R 738508 572248 i 1598708 4484358 16865784



TABLE B.2 BURIAL COSTS AT THE WASHINGTON SITE

REFERENCE PWR (1988 DOLLARS)

ACTIVATED

MATERTAL

VESSEL WALL

VESSEL WEAD & BOTTOM
UPPER CORE SUPPORT ASSM
UPPER SUPPORT COLUMN
UPPER CORE BARREL

UPPER CORE GRID PLATE
GUIDE TUBES

LOWER CORE BARREL
THERMAL SHIELDS

CORE SKROUD

LOWER GRID PLATE

LOWER SUPPORT COLLMN
LOWER CORE FORGING

MISC INTERMALS

I0 SHIELD CANCRETE
REACTOR CAVITY LINER
REACTOR COOLANT PUMIS
PRESSURIZER

R Hx,Edx, SUMP PINP CAVITY PUNP
PRESSURTZER RELISF TANK
SAFETY INJECTION ACCUM TANKS
STEAM GENERATORS
REACTOR COBLANT PIPING
REMATNING CONTAM. MATLS
CONTAMINATED WATRL OTHR BLD
FILTER CARTRIDGES

SPENT RESING
COMBUSTIRLE WASTES
EVAPORATOR BOTTONS

TOTAL POR

CRANE

SURCHARCGE

29871

85787
13224

1161
24324
250097
18788

g8cE?

ii

o
'i

:

i

119178
3417
17495

2

-
g-.......‘..

E il

1

LINER DOSE BRI
RATE CHARGE
144400 112428
L 118480

are 11848
a7e 11848
1000 5929
25008 1¢808
4482 17768
129000 S4728
32eee 17768
20002 11848
25888 14808
848 2968
55008 32588
4F00e 23883
8 738818

@ 15188

e 124320

e 188558

e 11848

L 35520

@ 118400

e 832318

L 97888

e 1557197

. 14122219
18522 8N
34868 3208
L 295708
83782 278248
875452 18657848
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TABLE B.2 BURIAL COSTS AT THE WASHINGTION SITE {(cont.)

REFERENCE BWR (1988 DOLLARS)

ACTIVATED CRANE CASK SLINGS
WATERTAL SURCHARGE HANDL INC (SPECIN)
STEAM SEPARATOR 2 33688 -
FUEL SUPPORT B PIECES B 15888 v
CONTROL RODS/INCORES g wspe 3
CONTROL RODS QUIDES 2 ] #
JET PNPS B «pee B
TOP FURL GUIDES B B840 .
CORE SUPPORT PLATE B 17058 *
CORE SHROUD B 158808 -
REACTOR VESSEL WALL 17438 12108 3
SAC SHIELD 48857 ] ’
REACT WATER REC 35978 N g
SAC SHIELD 138788 ] s
OTHER PRIMARY CONTATNMENT ] a »
CONTAIMM  ATMOSPHERIC 831 B "
HIGH PRESSURE CORE SPRAY 4531 s 0
LOW PRESSURE CORE SPRAY 1418 ] ]
REACTOR BLDG CLOSED COOLING 2747 B s
REACTOR CORE IS0 COOLING 78 ] «
RESIDUAL WEAT REMOVAL 12989 » ]
POOL LINES & RACKS 51633 s »
CONTAMINATED CONCRETE 9848 ¢ .
OTHER REACTOR BUTLDING ’ > "
TURBINE 128303 : B
NUCLEAR STEAM CONDENSATE 18687 a ’
LOW PRESSURE FEEDWATER HEATERS 148751 ] »
WAIN STEAM a7 B a
MOISTURE SEPARATOR REMEATERS 88784 ] #
REACTOR FEEDWATER PUNPS 9158 = “
HIGH PRESSURE FEEDWATER PINPS 27724 B .
OTHER TC ALDG » B 5
RAD WASTE 806 ° B “
REACTOR RLDG a 35208 s
16 A6 = 23108 -
RAD WASTE 2 CONTROL B 20088 B
CONCENTRATOR BOTTOMS » 123758 »
OTHER > 33558 »
TOTAL PR 741555 834858 B

it

1768419

LINER DOSE

4174

-

11514

T

38961
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BURIAL COSTS AT THE NEVADA SITE
REFERENCE PWR (1986 DOLLARS)

C—

TABLE R.3
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TABLE B.3 BURIAL COSTS AT THE NEVADA SITE (cont.)
REFERENCE BWR (1986 DOLLARS)

ACTIVATED CRmNE case % s IR DesE amia oTSPESA
WATERIAL SURCHARGT HANCH NG (PECIN) owrE i e cost

STEAM SEPRRATOR . 7132 . Py 291708 a8 0r9me
FUEL SUPPORT & PIECES . 11138 - B angre was sim08
CONTROL RBOS/ TMCORES . 6352 v w02y “areen 10973 B
CONTROL ROOS GUIDES i 9578 B B e . B
T s . 31788 ’ Jeere -asep e T52ea7
0P FURL QUIDES . 57188 B 115787 72emme 17a77 1010397
CORE SUPPORT P ATE 2 24814 B ’ 1808 e srees
CORE SHROUD . 111188 ’ 1472388 1737008 213 E )
REACTOR VESSE. WALL 17482 17458 L L 3miR7 5832 TRARMT
SAC SHIELD anean . . ’ B eiam 114338
REACT WATER REC 35978 . * B » cars 10n078
SAC SHIELL 138738 L ki & L SI%E38 AT
OTHER PRIMARY CONTATNMENT L » L L . T J36N %387
CONTATME  ATMDSPHERTC £ s . " . s 35887
RIGH PRESSURE CORE SPRAY 4528 & . & . 12388 18804
LOW PRESSURE CORE SPRAY 1410 . . ’ B s axng
REACTOR BLDG CLOSED COOLING 72 ° ’ B . 23299 e

REACTOR CORE 150 COOLING 714 5 ’ . . sane e
RESIDUAL HEAT REMOVAL 12898 2 L ] L 45138 SAE3e
PODL LINES & RACKS sise B B . B 277308 379118
CONTAMINATED COMCRETE 824 B B B B 25889 37713
OTHER REACTOR BUILDING ’ s B B * 1037787 1037787
TURBINE 128215 ’ B B . 1151543
NUCLEAR STEAM CONDENSATE 18823 » . . . racae 2n7mns
LO® PRESSURE FEEDWATER HEATERS 149687 s . B . 53839 a7y
MATN STEAM 4742 # L] L L B 58437
MOISTURE SEPARATOR REMEATERS s1ee v . B . “eam sosser
REACTOR FEEDWATER PUMPS siee . B B . 141199 s
WIGH PRESSURE FEEDWATER PUMPS 27712 [ B B . see 18779
OTHER T BLDG . . ’ ’ . 3535077 3535077
RAD WASTE ®LDG . B ’ . . 1758478 1758478
REACTOR RLDG . sesis B B B 27mas: 7rraer
% B06 . 33348 . . . iowas 18738
RAD WASTE & CONTROL B w2 . ’ s 1319 w218
CONCENTRATIR BOTTOMS . 178858 * . 187328 esa72s amencs
TR ’ e . ’ 5182 1% 17em18
T R 711128 8328158 . 1596338 4856837 137182 715m88]



TABLE B.4 BURIAL COSTS AT THE NEVADA SITE
REFERENCE PWR (1988 DOLLARS)

ACTIVATED

MATERIAL

VESSH. WAL

VESSel HEAD & BOTTOM
JPPER (D7 SUPPORT ASSH
UPPER SUPPORT COLUMN
UPPER (7<C BARRE.

UPPER Ly~ GRID PLATE
GUIDE TUBES

LOWER CORE BARRE.
THERMAL SKTELDS

CORE SHROUD

LOWER GRID PLATE

LOWER SUPPORT CDLUMN
LOWER CORE FORGING

WISC INTERNALS

BI0 SHIELD CONCRETE
REACTOR CAYITY LINER
REACTOR COOLANT PUMPS
PRESSURIZER

B My EHx SINP PLWP CAVITY PP
PRESSURIZER RELIEF TAMK
SAFETY INJECTION ACCUM TANKS
STEAM GENERATORS
REACTOR COOLANT PIPTING
REMATNING CONTAM WATLS
CONTAMINATED MATRL OTHR &LD
FILTER CARTRIDGES

SPERT RESING
COMBUS [ TRLE WASTES
EVAPORATOR BOCTTOMS

TOTAL POR

SURChaRCE

29613

'ﬁa
.:i

1148
24317

16698

z

TTTU I T T

112808

0
C

Bl

17295

172598

119178

=
;!
e

P | IRy

.

LINER DOSE

2
+

ERIees T T

HHTHHEHTHE

L
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TABLE B.4 BURIAL COSTS AT THE NEVADA SITE (conmt.)
T REFERENCE BWR (1988 DOLLARS)

;

ACTIVATED
MATERTAL

STEAM SEPARATOR

FUEL SUPPORT & PIECES
COMTROL RODS/INCORES
CONTROL RGDS GUIDES

JET PWPS

0P FUEL QUIDES

CORE SUPPORT PLATE

CORE SHROUD

REACTOR VESSEL UALL

SAC SHIELD

REACT WATER REC

SAC SHIB.D

0 4ER PRIMARY CONTATNEENT
CONTAINM  ATMOSPMERIC

HIGH PRESSURE CORE SPRAY
L0V PRESSURE CORE SPRAY
REACTOR BLOC O 0SED COBLING
SEACTOR CORE IS0 COOLING
RESIDUAL HEAT REMOVAL

PO i B RACKS
CONTANMTNATED CONCRETE

OTHER REACTOR BUILDING
TURBINE

NUCLEAR STEAM CONDENSATE 1888
L0U PRESSURE SDRATER WEATERS 148687
WATN STEAH

VOISTURE SEVARA Ow REMEATERS 86184
REACTOR FEEDUATER PUNPS

HIGH PRESSURE FEEDWATER PLAPS

OTHER TG ALDC

RAD WASTE BLDG

REACTOR 8L0G

6 ADC

RAD WASTE & CONTROL

CONCENTRATOR BOTTOMS

OTHER

7

essossss

i

435°8
1708
10911
32647
13917
Lrd
38 A4
43874
1421128
1498131

CASK
e
RapQ

3580
R
28
R” 480
-

I RASHE

76400
L
L
B
’
’
7
L
B
’
#
’
4
’
8
o
L
&
B
#
#
o
e

S " 0 8 @ 9 8 8 9 9 9 G ® G % 5O % " %8 009 S a=
s

N RS EEE S EE R RS EEE 8RR EREER B SRR B HEE R R e e W
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REFERENCE PWR (1986 DOLLARS)

ACTIVATED CRANE.
WATERIAL SURC RARGE.
VESSE. WALL

VESSE. WEAD A BOTTOM

UPPER CORE SUPPORT ASSH

UPPER SUPPORT COLUMM

UPPER CORE BARREL

UPPER CORE GRID PLATE

QUIDE TUBES

LOWER CDRE RARRE.

THERMAL SHIELDS

CORE SHROUD

LOWER GRID PLATE

LOWER SUPPDRT COLUMN

LOWER CORE FORGING

MISC INTERNALS

BIC SKIELD CONCRETE

REACTOR CAVITY LINER

REACTOR COOLANT PUMPS
PRESSURTZER

R Hx, B, SUNP PUNP CAVITY PUNP
PRESSURIZER RELIEF TAMK
SAFETY INJECTION ACCUM TANKS 14528
STEAM GENERATORS

REACTOR COOLANT PIPING
REMATNING CONTAM MATLS
CONTAMINATED MATRL OTHR &LD
FILTER CARTRIDGES

SPENT RESINS

COMBUSTIRLE WASTES
FVAPORATOR ROTTOMS

POST TMI-2 ADDITIONS
SUBTOTAL PR COSTS

SARNNEL L COUNTY BUSINESS TAX (2 4%)
TOTAL POR COSTS

i

i

Ressasssl
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@

.
’i 3
- - % " s e s e esas ' ’

TABLE B.5 BURIAL COSTS AT THE SOUTH CAROLINA SITE
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TABLE B.5 BURIAL COSTS AT THE SOUTH CAROLINA SITE (comt.)
RAFERENCE BWR (1986 DOLLARS)

LL-4

ACTIVATED CasK LR DOSE
W a1 LLJ
STEAN SEPARATOR

FUR SIPPORT § PIECES
CONTROL R905/ INCORES
CONTROL RODS QUIDES
JET s

T0F FIX. 2NDES

CORE Sibvuomt PATE

CORE SHREID

REACTOR VESSH WAL

SAC SHIRL D

REACT  WATER BRC

SAC SHIR D

OTHR PRINARY CONTATMENT
CONTATNM  ATHOSPMERTC
HICH PRESTIRE CORE SPRAY
LOF PRESSISE (ORT SPRAY
TTACTOR ALDG CLOSED COmLING
REACTOR CORE CODF INC
RESIMON HEAT REMOVA
POOL LTNES § RACKS

l:aaaai.izl!.....t..ii

CONTAMIRATED CONCRETE 14558
OTIER REACTOR 2FILDING K
TSR INE Te1%e
WICLFAR STEAN CONDENSATE 14578
LOV PRESSIRE FESDRATER MEATERS 101648
WATN STEAM nx»
WOISTURE SEPARATOR REEATERS s g
REACTOR FEEDWATER PIMPS Jiee
HICH PRESSIRE FEEDBATER PAPS 19368
SR TC MG .
TAD WASTE A DC .
REACTOR @.0C :
G |0e .
RAD WASTE & CONTROL .
CONCENTRATOR BSTT0MS s
OTHER .
POST THI-7 ADDITIONS .
SIBTtTA. SR (85TS L3043
BATNEELL COUNTY BUSINESS TAX (2 4%)
BT R COSTS
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REFERENCE PWR (1988 DOLLARS)

AC/IVATED

WLTERTAL

VESSH. WALL

VESSEL HEAD & BOTTOM

UPPER CORE SUPPBRT ASSM

UPPER SUPPORT COLUMN

UPPER (ORE BARREL

UPPER CORE GRID PLATE

GUIDE TUBES

LOWER CORE BARREL

THERMAL SHIELDS

CORE SHROUD

LOWER GRID PLATE

LOWER SUPPORT COLUMN

LOWER CORE FORGING

MISC INTERNALS

BIO SHIELD CONCRETE

REACTOR CAVITY LINER

REACTOR COOLANT PUAPS
PRESSURIZER

R My Fhx SINP PINP CAVITY PUNP
PRESSURIZER RELIE TANK

SAFETY INJECTION ACCUM TANKS 1532¢
STEAM GENERATORS

REACTOR COOLANT PIPING
REMAIRING CONTAM  MATLS
CONTANINATED MATRL OTHR &LD
FILTER CARTRIDGES

SPENT RESINS

COMBUSTIBLE WASTES
EVAPORATOR BOTTOMS

POST TMI-2 ADDITIONS
SURTGTAL PWR COSTS 25:301
SARNWELL COUNTY BUSINESS TAX (2 %)
TOTAL PR COSTS

i
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;i

i
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TABLE B.6 BURIAL COSTS AT THE SOUTH CAROLINA SITE
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TABLE B.6 BURIAL COSTS AT THE SOUTH CAROLINA SITE (cont.)
REFERENCE BWR (1988 DOLLARS)

ACTIVATED AN o
WATERIA,

STEAM SEPARATOR

FUEL SUPPORT & PIFCES
CONTROL REDS/INCORES
CONTRN. RODS QUIDES

=1 s

TOP FUEL GUIDES

CORE SUPPORT PLATE

com SmpD

BEACTOR VESSE I

SAC SHIRLD

REACT WATER ®EC

SAC SHIFLD

OTHER PPIMARY CONTATMMENT
CONTATME  ATMRSPHERIC

HIGH PRESSURE CORE SPRAY
LOW PRESSURE CORE SPRAY
REACTOR ®.0G (1 0SED COOLING
REACTOR CORE COOLING
RETIOUA HEAT REMDVAL

POBL LINES & RACKS
CONTAMINATED COMCEETE 181
OTHER REACTOR BUTLDING
nwRI

WA EAR STEANM CONDENSATE

L0 PRESSURE FEEDUATER WEATERS
WATN STEAM

WOISTURE SEPARATOR REMEATERS
REACTOR FEFIWATER PMPS

HIGH PRESSURE FEEDUATER PUMPS
OTHER T4 1106

PAD WASTE @0

BEACTOR ®0G

T A0e

RAD WASTE & CONTRE
CONCENTRATOR BOTTOMS

onER

POST TMI-2 ADDITIONS

SBTOTA BUR COSTS sa7831
BARMEELL COUNTY BUSINESS TAX (2 4)
T8TN BB COSTS
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1 ABSTRACT (20 werth o ou

One ot the requirements placed upon nuclear power reactor licensees by the
U.S. Nuclear Regulatcery Commission (NRC) 1s for the licensees to perfodically adjust
the estimate of the cost of decommissioning their plant, in dollars of the current
year, as part of the process to provide reasonable assurance that adequate funds
for decommissioning will be available when needed. This report, which is scheduled
to be revised annually, contains the development of a formula for escalating decom-
missfoning cost estimates that is acceptable to the NRC, and contains values for
the escalation of radicactive waste burial costs, by site and by year. The
licensees may use the formula, the coefficients, and the burial escalation factors
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