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Abstract

A requirement placed upon nuclear power reactor licensees by the U.S. Nuclear Regulatory Commission (NRC) is that
licensees mus: annually adjust the estimate of the cost of decommissioning their plants, 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 revised periodically, explains the formula that is acceptable to the NRC for determining the
minimum decommissioning fund requirements for nuclear power plants. The sources of information used in the formula
are identified, and the values developed for the estimation of radioactive waste burial/disposition costs, by site and by year,
are given. Licensees may use the formula, coefficients, and burial/disposition adjustment factors from this report in their
cost analyses, or they may use adjustment factors at least equal to the approach presented herein.

New to this report is the inclusion of an alternative low-level waste (LLW) disposition option other than direct disposal at
the two remaining operating LLW burial sites. This new option, which is accepted as a valid approach for consideration by
licensees, is to contract with waste vendors to provide for the disposition of LLW generated during decommissioning.

This eighth revision of NUREG-1307 contains updated disposal costs for the reference pressurized water reactor (PWR)
and the reference boiling waterreactor(BWR)lndmemiosofdispouIcomntbetwonmainingbmhlsitesin
Washington and South Carolina for the year 1998. In addition, disposal costs for the reference reactors and ratios of
disposal costs at the Washington, Nevada, and South Carolina sites for the years 1986, 1988, 1991, 1993, 1994, 1995,
1996, and 1997 are provided for historical purposes. This report also provides costs for dispositioning a portion of the total
LLW volume using waste vendors, including the ratios of these costs relative to the original 1986 disposal cost estimates.
Future updates of NUREG-1307 will provide revised estimates for this alternative LLW disposition option in addition to
the direct disposal option. Several sample calculations for estimating the Lurial/disposition cost for both the old and new
options are presented, demonstrating the use of the data contained in this report.

Estimated disposal costs at the Washington site increased by 2% for the reference PWR and 130% for the reference BWR
over corresponding estimates for 1997. The large increase for disposal of BWR LLW was primarily due to tripling of the
exposure dose rate charges for BWR and to doubling of disposal charges per container and shipment for both PWRs and
BWRs. Estimated disposal costs at the South Carolina site remained essentially unchanged (<1% increase) with only the
addition of a revised site access fee. The cost of LLW disposition using waste vendors is about 50% less than direct
disposal at the South Carolina burial site. At the Washington burial site, however, the waste vendor option is about 5%
(BWR) and 40% (PWR) greater than direct disposal.
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Disclaimer

This work report was prepared as an account of work sponsored by an agency of the United States Governmeni. Neither
the United States Government nor any agency thereof, or any of their employees, make any warranty, expressed or implied,
or assumes any legal liability or responsibility for any third party's use or the results of such use, of any information,
apparatus, product or process disclosed in this report, or represents that its use by such third party would not infringe
privately owned rights. The views expressed in this paper are not necessarily those of the U.S. Nuclear Regulatory
Commission.

NUREG-1307, Revision 8, is not a substitute for NRC regulations, and compliance is not required. The approaches and/or

methods described in this NUREG are provided for information only. Publication of this report does not necessarily
constitute NRC approval or agreement with the information contained herein.
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Foreword

Nuclear power reactor licensees are required, per 10 CFR 50.75, to adjust annually the estimated decommissioning costs of
their nuclear facilities in order to ensure adequate funds are available for decommissioning. The regulation references
NUREG-1307 as the appropriate source for obtaining the adjustment factor for waste burial/disposition costs; this Revision
8 of NUREG-1307 provides the current waste burial costs at the Washington and South Carolina disposal sites. In
addition, this revision, for the first time, provides costs for low-level radioactive waste disposition using waste vendors.
Licensees can factor these numbers into the adjustment formula, as specified in 10 CFR 50.75(c)2), to determine the
minimum decommissioning fund requiren ent for their nuclear facilities.

Although this report is specifically prepare:| for the use of power reactor licensees, it can also be a valuable source of
information for material licensees on current waste burial/disposition costs. After July 1, 1994, access to the Barnwell,
South Carolina, facility was limited to Southeast Compact waste generators. Effective July 1, 1995, the scheduled closure
date, December 31, 1995, was canceled and access to the Barnwell facility was extended to waste generators from all States
except North Carolina. At the Richland, Washington, facility, disposal rates are determined annually based on waste
generator volume projections and a maximum operator revenue set by the Washington Utilities and Transportation
Commission. If the total operator revenue is exceeded in a given year, a rebate may be sent to the waste generator.

It is important to note that there is an additional waste disposal facility that may be used in certain specific circumstances
by licensees. That facility is operated by Envirocare in Utah and is designed to accept high volume (bulk), low-activity,
low-level radioactive waste. However, that facility does not offer the range of disposal capability needed by power reactor
licensees that the other established disposal sites provide. That facility also does not issue a rate schedule of waste disposal
charges. For these reasons, the Enviro< ~e facility is not included as a reference burial site in this report.

Another option now available to licensees for the disposition of their LLW is to contract with waste vendors to provide
these services. Licensees are increasingly recognizing that, generally, waste vendors are more effective at identifying the
lowest cost solutions to LLW disposition. This revision of the report prov  «, for the first time, waste burial/disposition
adjustment factors for the waste vendor option, in addition to the standard uption of direct disposal at the two available
disposal facilities.

Low-level radioactive waste disposal costs are an important element in the cost of decommissioning a nuclear facility. This
report provides the latest information that was available at time of publication for licensees to use for annually adjusting the
estimated cost of decommissioning their nuclear facilities.

L)

W. Craig, Director
Division of Regulatory Applications
Office of Nuclear Regulatory Research

NUREG-1307, Rev. 8 viii



I Introduction

In 10 CFR 50.75(b), the U.S. Nuclear Regulatory Com
mission (NRC) requires nuclear power plant licensees 1o
annually adjust the estimate of the cost (in doliars of the
current year) of decommissioning their plants. This is just
one step of a multi-step process of providing reasonable
assurance to the NRC that adequate funds for decommis
sioning will be available when needed. This report pro
vides adjustment factors for the waste burial/disposition
component of the decommissioning fund requirement, as
required by 10 CFR 50.75(c)(2). This report also provides
the regional adjustment factors for the labor and energy
components of the decommissioning fund requirement
The term "adjustment factor,” as used in this report and in
10 CFR 50.75(c)(2), refers to increases and/or decreases in
decommussioning costs since the NRC regulations were
issued. The decommissioning fund requirements in these
regulations are in 1986 dollars. This report is periodically
updated to reflect changes in waste burial/disposition costs
Provided within this report is the development of a formula
for estimating decommissioning cost that is acceptable to
the NRC. The sources of information used in the formula
are identified, and the values developed for the adjustment
of radioactive waste burial/disposition costs, by site and by
year, are given in this report. Licensees may use the for-
mula, the coefficients, and the bur:al/disposition adjust
ment tactors from this report in their analyses, or they may
use an adjustment rate at least equal (o the approach pre
sented herein

The formula and its coefficients, together with guidance to
the appropriate sources of data needed, are summarized in

Chapter 2. The development of the formula and its coeffi
cients, with sample calculations, are presented in Chapter

3. Price schedules for burial/disposition for 1998 are given
in Appendix A for currently operating burial sites and
waste vendors. The calculations to determine the
burial/disposition cost factors, B_, for each site and each
year of evaluation are summarized in Appendix B

This eighth revision of NUREG-1307 contains updated
low-level waste (LLW) burial/disposition costs for the
reference pressurized water reactor (PWR) and the refer
ence boiling water reactor (BWR) and the ratios of LIW
burial/disposition costs at the two remaining burial sites in
Washington and South Carolina for the year 1998 In
addition, disposal costs for the reference reactors and ratios
of disposal costs at the Washington, Nevada, and South
Carolina sites for the years 1986, 1988, 1991, 1993, 1994
1995, 1996, and 1997 are provided for historical purposes
In addition to direct disposal at the two remaining burial
sites, this report also, for the first time, inciudes the option
of LLW disposition by waste vendors

Burial cost surcharges mandated by the Low-Level
Radioactive Waste Policy Amendments Act of 1985
(LLRWPAA) have been incorporated into the revised ratio
tables for the years 1986, 1988, and 1991, and are provided
in Appendix D. The provisions in the Act that mandated
these surcharges expired at the end of 1992, Thus, the
values of the ratios of disposal costs calculated for the
years 1993 and later do not include the LLRWPAA sur
charges

NUREG-1307, Rev. 8




2 Summary

The elements of decommissioning cost, per 10 CFR
50.75(c)(2), are assigned to three categories: those that are
proportional to labor costs, L ; those that are proportional
1o energy costs, E,; and those that are proportional to burial
costs, B,. The adjustment of the total decommissioning
cost estimate can be expressed by

Estimated Cost (Year X)= (1986 $ Cost] [A L,
+BE,+CB,)

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

L, = labor cost adjustment, January of 1986 1o January
of Year X,

E, = energy cost adjustmer:, January of 1986 to January
of Year X, and

B, = LLW burial/disposition cost adjustment, January of
1986 to January of Year X (i.e., burial/disposition
cost in January of Year X / burial cost in January of
1986).

Licensees are to evaluate L, and E, for the yzars subse-
quent to 1986 based on the nationa! producer price indices,
national consumer price indices, and on local conditions
for a given site (see Chapter 3).

B, is evaiuated by recalculating the costs of burial/disposi-
tion of the radioactive wastes from the reference PWR
(Ref. 1) and the reference BWR (Ref. 2) based on the price
schedules provided by the available burial sites/wasie
vendors for the year of interest. The results of these recal-
culations are presented in Table 2.1, by site and by year.
Previous issues of this repc:t had considered direct burial
of LLW at an available LLW dispcsal site as the only LLW
disposition option. This update includes the additional
LLW disposition option of turning the majority of the
LLW generated during decommissioning over to waste
vendors for disposition. The B, values for this option are
provided in Table 2.1 for 1998 (see footnote (e) at the
bottom of the table). It is left to the licensees to determine

NUREG-1307, Rev. 8

whether direct disposal or disposition using waste vendors
best represents their particular situation.

Tauble 2.1 Values of B, &5 2 Function of LLW Burial

Site, Waste Vendor, and Year
Values of B, (PWR/BWR)"
No Surc) No Penalties
Year  Washington  Nevada _ South Carolina
1998 3.165/14.403™ ./ -9 15.886/13 948"
4.538/15.203%° . /- 7.173/6.968“*
1997 3.112/6.264 - /-9 1585213837
1996 2.845/3.294 . /-9 1277110319
1995 20151878 /-9 12.824/10.420¢
1994 25212373 /-9 11.8739.794"
Uy P won f ave 6.619/5.714%
1993 20021943 /-9 11.4089.434"
s {f oo wve f wes 6.155/5.354%
1991 1.326/1.184  1.334/1.296  2.494/2.361
1988 122371093 1.193/1.175  2.007/1.831
1986 1.000/1.000 0.857/0.898  1.678/1.561

(a) The values presented in this table are developed in Appendix B, with
all values normalized to the 1986 W ashington (PWR/BWR) values
with no LLRWPAA surcharges or penalties by dividing the calcu-
lated burial costs for each site and year by the Washington site bunal
costs calculated for the year 1986

(b) Effective 1/1/93, the Washington site is not acoepting waste from
outside the Northwest and Rocky Mountain Compacts.

(¢) Nevada site closed 12/3192

(d) Effective 7/1/95, access is aiiowed for all states except North
Carolina.

() Effective witt the 1998 update of NUREG-1307, tuming over the
majority of LLW to waste vendors for disposition is considered a
possibility

(f) Includes $220/ft’ out-of-region sccess fee.

(g) Includes $74/ft” in-region access fee.

Consideration of LLRWPAA surcharges and penalties
(which ceased being imposed on January 1, 1993) is given
in Appendix D for historical purposes. As noted in the
footnotes to Table 2.1, the LLW disposal site in Nevada
ceased operation as of December 31, 1992, and is therefore



3 Development of Cost Adjustment Formula

The evaluations presented in this chapter are based on in-
formation presented in NUREG/CR-0130 (Addendum 4)
and NUREG/CR-0672 (Addendum 3) (Refs. 1, 2), in which
the estimated costs for immediate dismantlement of the
reference PWR and the reference BWR are adjusted to
January 1986 dollars. Decommissioning costs are divided
into three general areas per 10 CFR 50.75(c)2) that tend to
escalate similarly: (1) iabor, materials, and services, (2)
energy and waste transportation, and (3) radioactive waste
buriel/disposition. A relatively simple equation can be
used to determine the minimum decommissioning fund
requirement in 1998 or previous year dollars. That equa-
tion is

Estimated Cost (Year x)
= [1986 §$ Cost]* (AL, +BE,+ (B,
where
Estimaied Cost (Year x)
= estimated decommissiuning costs
in Year x dollars,

(1986 § Cost]
= estimated decommissioning costs in 1986 dollars,

A = fraction of the [ 1986 $ Cost) attributable to la-
bor, materials, and services (0.65)

B = fraction of the [ 1986 § Cost] attributabie to en-
ergy and transportstion (0.13)

C = fraction of the [ 1986 $ Cost] attributable to
waste burial (0.22)

L, = labor, materials, and services cost adjustment,
January of 1986 to January of Year x

E, = energy and wast  ansportation co.t adiustment,
January of 1986 to January of Year x

B, = radioactive waste b rial/disposition and
surcharge cost adjustment, January of 1986 to
nominally January of Year x (ie.,

burial/dispositior: cost i notuinally Jav.v ot
Year x / burial cost in January of 1986)

= (R + 180/ (Rgpe + ¥ S1000)

where:

R, = radioactive vvaste burisl disposition. . .
(excluding sarcharges) in Year x dc .

¥'S, = summation of surcharges in Year: dc lurs

Ry = radioactive waste burial costs (excluding
surcharges) in 1986 dollars

3 S0 = summation of surcharges in 1986 dollars.

Values for L, and E, for years subsequent to 1986 are to be
based on the national producer price indices, national
consumer price indices, and lo.al conditions for a given
site, as outlined in Sections 3.1 and 3.2. Thus, the licensee
can evaluate these parameters appropriately for a particular
site. The values to be used in determining B, are taken
from actuzl cost schadulc 4 from price quotes by waste
vendors.

Prior to 1993, calculation of B, included basic disposal
costs plus surcharges resulting from the Low-Level
Radioactive Waste Policy Amendments Act of 1985
(LLRWFPAA). Surcharges mandated by the LLRWPAA
were applied to wastes generated outside the regional waste
compact in which the LLW burial facility is located. As of
January 1992, surcharges were $40/ft° for wastes
generated within a compact wh:ch kas met the milestones
givea in the LLRWPAA toward implemeniting an LLW
disposal facility in their compact and $120/f° ($40/f°
surcharge plus $80/ft’ penalty) for wastes generated within
a compact which has not met the milestones given in the
LLRWPAA toward implementing an LLW disposal facility
in their compact. After December 31, 1992, no
LLRWPAA surcharges are assessed and are therefore no
longer applicable to the calculation of B, Values of B, for
1998, and carlier years, are prov.ded to the licensees via
this report for information purposes ouly, as described in
Section 2.3.

NUREG-1307, Rev. 8



Adjustment Formula

The major elemenis of the three components of the
decommissioning cost estimates for both the reference
PWR and BWR are provided in Table 3.1. 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:

C =022

A=065 B =013

for botii the PWR and P WR estimates.

3.1 Labor Adjustment Factors

The adjustment factor for labor, L, can be obtained from
"Monthly Labor Review," published by the U.S. Depart-
ment of Labor, Bureau of Labor Statistics (BLS) (Ref. 4).
Specifically, the appropriate regional data from the table
{(currently Table 24) entitled "Employment Cost Index,
Private Nonfarm Workers, by Bargaining Status, Region,
and Area Size," subtitled "Compensation,” should be used.
These labor adjustment factors can also be obtained from
BLS databases made available on the World Wiidc Weu
(see Appendix C for instructions). L, should be adiv-..d
from a base value in Table 24 corresponding to the
amounts in the decommissioning ru.e amendments that are
in January 1986 dollars.

Table 3.1 Evaluation of the Coefficients A, B, and C in "4~ 4ary 1986 Dollars

Reference PWR Values Reference BWR Values
1986 $ 1986 §
Cost Cneloq (millions) Coefﬁ_egL (millions) Coefficient
Labor 17.98® 35.12®™
Equipment 1.64® 4.03™
Supplies 3.12@® 3.71®
Contractor 12.9® 21.1®
Insurance 1.9@ 1.90
Containers 10,99 8.14©9
Added Staff 7.5@ 4.4
Added Supplies 12w 0.2®
Spec. Contractor 0.78W® 0.71®
Pre-engineering 74w 7.4®
Post-TMi-kerkfits 0.9® 0.1®
Surveillance 031w -
Fm Q l!u) Q lg(bi
Subtotal 66.67 A =064 86.95 A =0.66
Energy 8.31™ 8.84™
Trlmponation _me _154@
Subtotal 14.39 B=0.14 16.38 B=0.12
Burial 2248 C=022 29,98 C=022
Total 103 .54 133.31

Wote Al costs include 8 2 5% contingency (actor

(a) Based on Tabie 3 |, NUREG/CR-0130, Addendum 4
(b) Based on Table 3.1, NUREG/CR-0672, Addendum 3
(¢) Based on Table § 2, NUREG/ TR-0672, Addendum 3
(d) Based on Table 6.2, NUREG/CR-0]30, Addendum 4

NUREG-1307, Rev. 8



To calculate a labor adjustment factor for a particular re-
gion, two indices and a scaling factor are needed. These
values are shown in Table 3.2 for each region. Th- base
index of L, from the BLS data for January 1986 is listed in
Cuiuzz © 2 of Table 3.2. These values are based cn an
ingea value of 100 in June 1981 (Base June 1981 = 100).
However, current BLS index values (1997) are based on an
index value of 100 in June 1989 (Base June 1989 = 100).
These values are shown in column 3. To convert between
these two indices, regional scaling factors are needed.

These scaling factors are listed in the last column in Table
32.

Table 3.2 Regional Factors for Labor Cost Adjustment

I 1986 Reference | Current Year (1997)
{Base June 1981 (Base June 1989 = Scaling
Reg’on = 100) 100) factor
Fortheast 1305 1350 1.55§
South 127.7 1346 1441
Midwest i250 1369 1 409
West 1301 1334 1 449

In general, L, is calculated for each region by multiplying
the 1997 value (column 3) by the scaling factor (column 4)
and then dividing by the reference value (column 2). For
example, for the Northeast region:

L, = (135.0)ge 108 (cOlumn 3)
X (1.555)50e 1981 mase 1980 (COlUMN 4)
+ (130.5)g.0c 108; (cOlumn 2)
= 1.609.

This value of L, = 1.609 should then be used in the equa-
tion to adjust the labor cost (to January 1998 dollars) for
decommissioning a nuclear power plant located in the
Northeast region of the U S.

3.2 Energy Adjustment Factors

The adjustment factor for energy, E,, can be obtained from
the "Producer Price Indexes," published by the U.S. De-
partment of Labor, Bureau of Labor Statistics (BLS) (Ref.
5). Specifically, data from the table (currently Table 6) en-
titled "Producer Price Indexes and Percent Changes for

Adjustment Formula

Commodity Groupings and Individual Items" (PPI) should
be used.

E, is made up of two components, namely, industrial elec-
tric power, P, and light fuel oil, F,. Hence, E, should be
obtained using the BLS data in the foilowing equations:

for the refe:ence PWR, [0.58P, + 0.42F ! ex:d for the refer-
erce BW. .54P, + 0.46F,]. These equations are derived
from "7 » o) of Reference | and Table 5.3 of Reference
2. P, aovld ' taken from data for industrial electric

pow « (Comtrodity code 0543 in Table 6), and F, should
be vaken f-on. data for light fuel oils (Commodity code
(573 in Table 6). These energy adjustment factors can also
be obtained from BLS databases made available on the
World Wide Web (see Appendix C for instructions).

As discussed for L., in Section 3.1 above, P, and F, should
be adjusted from a base value in the BLS table correspond-
ing to the amounts in the decommissioning rule amend-
ments that are in January 1986 dollars. The base values of
P, and F, from the BLS data for January 1986 are 114.2
and 82.0, respectively. No regional BLS data for these PP]
commodity codes are currently available. All PP] values
are based on a value of 100 for the year 1982 (Base 1982 =
100). Thus, the values of P, and F, for December 1997
(latest data available) are

P, = 128.3 (the December 1997 value) + 114.2
(the January 1986 value) = 1.123

F, = 59.4 (the December 1997 value) ~ 82.0
{the January 1986 value) = 0.724.

The value of E, for the reference PWR is therefore

E, = [(0.58 x 1.123) + (0.42 x 0.724)] = 0.955.
This value of E, = 0.955 shouid then be used in the equa-
tion to adjust the energy cost (to January 1998 dollars) for

decommissioning a PWR. Correspondingly, fora BWR, E,
=(.939.

3.3 Waste Burial Adjustment Factors

The adjustment factor for waste burial/disposition, B,, can
be taken dirzctly from data on the appropriate LLW burial
localiun ac eiven in Table 2.1 of this report. For example,

NUREG-1307, Rev. 8



Adjustment Formula

B, = 15.886 (in 1998 dollurs) for a PWR directly disposing

all decommissioning LLW at the South Carolina burial site.

3.4 Sample Calculations of Estimated
Reactor Decommissioning Costs

Several sample calculations are provided in this section to
demonstrate the use of the decommissioning cost equation

developed above using the appropriate adjustment terms of
L, for labor, material, and services, E, for energy and waste

transportation, and B, for radioactive waste burial/dispos-
ition.

Exampic 1 (LLW Direct Disposal)

Seenang Descrpuen
Reactor Type.  PWR
Thermal Power Rating 3400 MW,
Location of Plant: Western Region of the U S
LLW Disposition Preference Direct Disposal
LLW Burial Location Washington

Base Cost (1986 Dollars) s $105 million [from 10 CFR 50 75(cX 1))

Lo= (1334)%(1 449)(130.1) = | 486 [from Tabie 3 2)
E, = 0955 {from Section 3 2)
B = 3165 [from Table 2 | ]

Decommissioning Cost (1998 Dollars)
= ($105 million)*[(0 65)*(1 486)+(0 13)*(0 955)+{0.22)*(3 165)]
= $188 million

Example 2 (LLW Direct Disposal)

s -
Reactor Type. PWR
Thermal Power Rating 3400 MW
Locacion of Plant Northeast Region of the U §
LLW Dusposition Preference Direct Disposal
LLW Buria! Location  South Carolina

Bese Cost (1986 Dollars) = $105 million [from 10 CFR 50 75(cX 1))

Ly= (1350)%(1 555M(130.5) = 1609 {irom Tabie 3.2)

E = 0955 [from Section 3 2]

B = 15886 [from Table2 1)

Decommussioning Cost (1998 Dollars)
= ($105 million)*[(0.65)*(1 609)+(0 13)*{0 955)+0.22)*(15 886))
= $490 millon

NUREG-1307, Rev. 8

Example 3 (LLW Disposition by Waste Vendors)

Northeast Region of the U S
LLW Disposition Preference Cont:act with Waste Vendors
LLW Burial Location  South Carolina

Base Cost (1986 Dollars) = $105 million [from 10 CFR 50 75(cX 1))

Lo= (1350)%(1 555M(1305) = 1609 [from Tabie 3 2]
E,= 0955  [from Section3.2)
B.=7173 [from Table 2 1)

Decommissioning Cost (1998 Dollars)
= ($105 million *[(0 65)*(1 609)+(0 13)*(0 955)+(0.22)*(7 173))
= $289 million

Example 4 (LLW Disposition by Waste Vendors)

Seenane Descriouen
Reactor Type BWR
Thermal Power Rating 3400 MW,
Location of Plant Midwest Region of the U §
LLW Disposition Preference Contract with Waste Vendors
LLW Burial Location South Carolina

Base Cost (1986 Dollars) = $135 million [from 10 CFR 50 75(cX 1)}

L= (1369)%(1 409)(1250) = 1543  [from Table 3 2)
E.= 093  [fiom Section3.2)
B,= 6968 [from Table2 1]

Decommissioning Cost (1998 Dollars)
= (8135 million)*[(0 65)*(1 S43)+0 13)%(0 939)+0.22)*(6 968))
| = s3s9million
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Appendix A

LLW Burial/Disposition Prices for the Current Year

This appendix contains the price schedules for burial/dis-
position of low-level wastes at the Washington and South
Carolina sites for the year 1998. Also provided are vendor
price quotes for disposition of LLW generated by the
decommissioning of nuclear power plants. These schedules
are used to calculate the results shown in Appendix B used
to develop the waste burial adjustment factor, B,, for the
year 1998,

A.1 Washington LLW disposal Site

Beginning in 1993, the Northwest Compact imposed on
eligible (Northwest or Rocky Mountain Compact) waste
generators an annual permit fee based on the volume of
waste to be shipped to the Washington site for disposal. In
1998, the annual permit fee ranges from $400 to $40,000.
Hospitals, universities, research centers, and industries pay
the lower fees, and nuclear power plants pay the highest
fee of $40,000 per year. The permit fees for nuclear power
plants are included in this analysis for the years 1993 and
later.

Beginning in 1994, the rate schedule for handling and
disposing of heavy objects (greater than 5,000 pounds) at
the Washington site was revised to recover additional
crane rental costs from the waste generator. In 1996, the
heavy objsct limit was raised 10 17,500 pounds. A series
of shipments of heevy objects for disposal was assumed
that would minimize the crane surcharge and result in only
a one-time heavy object charge.

Effective January 1, 1996, the operator of the Washington
site implemented a restructured rate schedule based on
waste volume, number of shipments, rumber of containers,
and dose rate at the container surface. Each waste genera-
tor is also assessed nn annual site availability charge based
on cumulative volume and dose rate at the surface of all
contamers disposed. The site availability charge appears
near the bottom of Tables B.| through B 3.

Al

In 1997, and again in 1998, the operator of the Washington
site more than tripled rate charges on containers having
surface dose rates in excess of 100 R/hr. The overall in-
crease arising from these two increases is about a factor of
11. These large increases affect the overall burial costs for a
BWR reactor more than for a PWR reactor since the BWR
usually has more highly irradiated components than a PWR.

Exhibit A.1 provides the current rate schedule for the Wash-
ington LLW disposal site, effective May 1, 1998.

A.2 South Carolina LLW Burial Site

At the South Carolina site, during the period of January 1,
1993 through June 30, 1994, the Southeast Compact im-
posed the collection of access fees of $220/ft° from all
eligible our-of-region waste generators. Eligible generators
were those in compact regions or unaffiliated states that
were in compliance with the Low-Level Radioactive Waste
Policy Amendments Act of 1985 (LLRWPAA). Large
waste generators (greater than 1,500 cubic feet for that
period) were assessed an access fee based on their waste
volume projection for that period. One-sixth of the access
fee was paid in advance on a quarterly basis. Large waste
generators from the Southeast Compact states paid an access
fee of $74/f°,

Access to the South Carolina site by waste generators out-
side the Southeast Compact ended June 30, 1994, with site
closure scheduled for December 31, 1995. However, effec-
tive July 1, 1995, the scheduled closure was canceled and
access to the Barnwell facility was extended to al) states
except North Caroling

Effective November 1, 1996, the operator of the South
Carolina disposal site implemented a restructured waste
disposal rate schedule. The restructured pricing is based on
weight, dose rate, and curies with a cost incentive toward
higher density packaging. All business after November 1,
1996, wi: 0~ through customer-specific contracts.
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Effective July 1, 1998, the operator of the South Carolina
disposal site imposed a site access fee on users which
varies according to their level of use. Access fees for large
users (e.g., utilities with nuclear plarts) average about
$205,000 per year. The site access fix appears near the
bottom of Table B.10 for the South ¢ wolina disposal site.

Exhibit A .2 provides the current rate schedule for the
South Carolina LLW disposal site, effective January 1998.

A.3 LLW Disposition by Waste
Vendors

Rapidly increasing fees for disposal of low-level
radioactive waste has spawned the creation of a niche
market for firms specializing in the management of LLW.
Increasingly, licensees of nuclear power plants are
outsourcing LLW management functions to these waste
vendors for a negotiated fee (usually $/pound of LLW
processed). The degree to which LLW management
functions are outsourced is negotiated on a case-by-case
basis. Waste vendors can manage all LLW management
functions from time of generation to disposal (including
packaging, transportation, and volume reduction) or any
subset of these functions as desired by the licensee.

The vendor determines the most efficient disposition
process for each waste stream, which may include sorting
into clean/contaminated streams, recycling where possible,
volume reduction via the many techniques currently
commercially available, and disposal of the residual LLW
at the most cost effective disposal site. The vendor’s profit
is the difference between the price negotiated with the
licensee and the total cost for waste minimization,
recycling, volume reduction, packaging, transportation,
and disposal. The more effective the vendor is at
minimization, recycling, volume reduction, and obtaining
volume discounts for packaging, transportation, and
disposal, the greater will be the profit.

Currently, there are approximately 10 waste vendors
operating in the United States. Clearly, waste managemen:
costs at nuclear powei plants are being reduced through the
use of waste vendors. Also, closer attention to LLW
management by power plant licensees has resulted in
dramatic reductions of LLW being disposed of at the
commercial LLW burial sites. Since publication of
NUREG/CR-0130 and NUREG/CR-0672, the average

NUREG-1307, Rev. 8

annual LLW volume disposed of by nuclear power plants
has decreased by an order of magnitude. This volume
reduction has been achieved through a combination of
increased efforts to minimize the volume of LLW generated
to begin with and increased use of waste vendors to reduce
the volume of disposed LLW.

The trend of utilizing waste vendors by licensees of
operating nuclear power plants is also now being observed
at nuclear power plants being decommissioned. Table A1
shows the disposition destination for LLW generated
berween 1993 and 1997 during the decommissioning of the
Yankee Rowe Nuclear Power Plant (NPP). Over 60% of
the waste generated during the decommissioning of this
plant was contracted to waste vendors for disposition.

The decommissioning analyses reported in NUREG/CR-
0130 and NUREG/CR-0672 did not consider the possible
use of waste vendors given that this market niche essentially
wid not exist at the time. Since the use of waste vendors has
clearly become an accepted practice by the nuclear power
industry for operations and decommissioning since that
time, this update of NUREG-1307 includes an alternative
that provides for contracting with waste vendors to manage
the disposition of certain portions of LLW generated during
decommissioning. This new alternative does not modify or
alter in any way the bases for the decommissioning fund
requirement specified in 10 CFR 50.75. It merely provides
another burial cost adjustment factor (B,) that reflects LLW
disposition by waste vendors.

In support of this analysis, several waste vendors were
surveyed to de /elop a representative cost for waste vendor
services. Each of the vendors was asked to provide a
generic price quote for processing two waste streams: acti-
vated/contaminated concrete and contaminated metal. They
were asked to provide these quotes as a price per pound of
waste, or as a range of price per pound, based on the waste
concrete and metal inventories in NUREG/CR-0130 and
NUREG/CR-0672. The price gquotes were t¢ encompass
complete disposition of these waste streams (from
generation to disposal) and were to be developed assuming
the vendor had a contract with a license ‘aged in a large
decommissioning project.

Five vendors provided price quotes in response to the
survey. The price quotes are provided in Table A.2. For
confidentiality reasons, the vendors providing the data are
not identified.



The vendor prices used to calculate the waste burial/
disposition cost factors, B_ for both PWR and BWR were
$1.50/Ib for activated/contaminated concrete and $2.00/1b
for contaminated metal. These were developed by taking
the average of the three mid-range values in Table A .2 and
rounding the result up to the next half dollar. In order to
minimize the effect of differences in assumptions in what
the vendors did or did not include in their price quotes,
both the low and high price quotes were eliminated from
the average price calculation.

This analysis assumed that disposition of dry active waste
(DAW) was contrac’ 2d by waste vendors at the same price
as activated/contaminated concrete. All liquid radioactive
waste and activated metal are dispositioned as assumed in
NUREG/CR-0130 and NUREG/CR-0672 or, in other
words, they go directly to disposal without further

Table A.1 Disposition Destination of Yankee Rowe

Appendix A

processing. The resulting B, will be conservative for the
following reasons:

+  the waste vendor prices used are at the upper range of
the price quotes provided and

* the waste vendor quotes included packaging and trans-
portation of LLW, which are already included in the
labor and energy cost elements, respectively, of the 10
CFR 50.75 algorithm.

Also, when utilization of waste vendors is more cost
effective than direct disposal, the resulting B, will further be
conservative because at least some of the activated metal
could be dispositioned more economically through the
services of a waste vendor.

Table A.2 Price Quotes for Waste Vendor Services™

NPP LLWw
LLW Volume LLW Volume Activated/Contaminated Contaminated
LLW Destination () (% of Total) Vendor Concrete ($/1b) Metal ($/1b)

South Carelina 30,867 ~11 Vendor #1 055-089 087-1.50
Disposal Site

Vendor #2 1.50-2.00 250-300
Utah Disposal Site 22,390 153

Vendor #3 100150 150-175
Waste Vendors 92,428 633

Vendor #4 024-031 1.57-170
Liquid LLW >u8 03
Vendors Vendor #5 1.72 185
Total 146,070 100.0 (a) Reference NRC Public Document Room (PDR) under

{a) Reference NRC Public Document Koom (PDR ) under

NUREG-1307, Revision 8
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Exhibit A.1

US ECOLOGY, INC.,
RICHLAND, WASHINGTON FACILITY
RADIOACTIVE WASTE DISPOSAL

DISPL “AL CHARGES
EEFECT) €AY 1, 1998
SCHEDULE A, “IGHTH REVISION
Note: RmmmMAmchoﬁwws.mmmmummmmmmnummamw
Commission's sixth supplemental order in Docket No. UR-850618 Thounmmﬁoamthwdysuoumu-youmnou
nvhdnbddnqn.mmmwtmmbywcmmnhuﬁnhluppbmnwomormbodmko
UR-850619.

A SITE AVAILABILITY CHARGE

1. Rates

Block  Block Critaria Annual Charge per Generator
R A R me IR e SO SRR R R e T
1 Greater than zero but lass than or equal to 10 t* and 50 mRM ... : 201
2 Greater than 10 * or 50 mR/h* but less than or equal to 20 ft* and 100 mRM* ... . 384
3 Greater than 20 t* or 100 MR/ but less than or equal to 40 1* and 200 mRA* . .. R 739
4 Greater than 40 ft* or 200 mR/M* but less than or equal to 80 t* and 400 mRM" . i et S S
5  Greater than 80 #* or 400 mR/M" but less than or equal 1o 160 #* and BOO mRM* .. . I il 2,731
6  Greater than 160 #” or 800 mR/h* bist less than or equal 1o 320 #* and 1,600 mRM* . it et - S
7 Greater than 320 ft* or 1,600 RN but less than or equal 10 640 1* and 3,200 MR . 40091
8 Greater than 640 #” or 3,200 mR/N"* but less than or equal 1o 1,280 #* and 6400 mRM* .. . S,
9  Greater than 1,280 ft’ or 6,400 MR but less than or equal 1o 2,560 t* and 12,800 MR ... 37,205
10 Greater than 2,560 #t* or 12,800 mR/M* but less than or equal 1o 5,120 #* and 25,600 mMRM" ... 71,698
T T T T s ot R R e e S U Lo S R L P 127,814

» Fumdmummmmwnmw-mmmwwmmm
of all containers received during the year.

b. As 1o waste which arises as residual or secondary waste from brokers' provision of compaction or

processing services for others, if application of the block criteria shown above would piace a broker in & rate block for the site

charge which is greater than Block No. 7, such broker shall be placed in the rate block which is the greater of (1) Biock

No. 7, or (ii) the block which is two (2) lower than what would otherwise apply through application of the block criteria shown above
“Brokers” are those customers holding the "broker” classification of site use permits issued by the Department of Ecology.

3 Payment Arrangements
3 Initial Determination

mmw-mnmhmmummuum«mmmbymww
the beginning of each calendar year. For those customers who do not intend 1o ship waste 10 the facility during the cslendar yeasr
(those sssigned to block No. 0) and for those customers who are initially determined to fall into block Nos. 1-2, the entire site
availability charge for the year will be due and payable as of Jenuary 1. For those customers who are initially determined to fall
mmueo.u.nmmmwp.umummumudma.mmmm
make special arrangements with the Company . pay the charge in equal instaliments at the beginning of each calendar quarier.
For those generators who are initislly determined 1o fall in block Nos. §-11, /12 of the site availability charge will be due an payabie
as of the beginning of sach calendar month. These customers may pey in sdvance if they wish.

b. Reconcillation

mmmm-mwmnmdmmwmmumnummmwm
mdmm.umumm.uumaumwwmm
MM&MMMMWNWM.MMMWNMnu

Ad
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Exhibit A.1 (Continued)

US ECOLOGY, INC.

SCHEDULE A (Continued) RICHLARD, WASHINGTON FACILITY EFFECTIVE MAY 1, 1858
RADIOACTIVE WASTE DISPOSAL RATES

1 Volume: $30.60 per cubic foot
2 Shipment: $6,280 per manifested snipment
3 Contsiner: $1,158 per container on each manifest.
4 Exposure:
Block No. Dose Rate st Container Surface
K Greater than 200 mR/M but less than or equal to 1,000 mRM
3 Greater than 1,000 mRM but less than or equa’ 1o 10,000 mR/Mm
. Greator than 10,000 mR/h but less than or equal to 100,000 mR/Mn
5 R N L UM R R T
EXTRAQRDINARY YOLUMES

Waste shipmanis qualifying ss sn “extraordinery volume® under RCW 81.108.020(3) are charged a rate equal 1o 51.5% of the
volume disposal rate.

The volume disposal raie applicable to waste from the decommissioning of nuciear generating units shall be 80% of those set forth
sbove; provided, however, that such waste must satisfy the quantity requirements for “extraordinary volume” under RCW
61.108.020(3).

SCHEDULE B
Surcharges and Other Special Charges
Third Revision
ENGINEERED CONCRETE BARRIERS
72" x & barier $7,006.00 each
84" x & barrier $8,828.00 each
SURCHARGE FOR HEAVY ORJRCTS

The Company shall collect its actual labor and equipment costs incurred, plus 8 margin thereon of 25%, in handling and disposing
of objects or packages weighing more than seventeen thousand five hundred (17,500 pounds.

SCHEDULEC
Tax and Fee Rider
Tenth Revision

The rotes and charges set forth in Schedules A and B shall be increased by the amount of any fee, surcharge or tex assessed on &
volume or gross revenue basis sgainst or collected by US Ecology, as lisied beiow

Perpetuai Care anc Maintenance Foes.. ................ $1.75 per cubic foot
Business & Occupstion TEX ............c.cooomrrniisiins 3.3% of rates and charges
Sihe Survellisnce Fee $6.00 por cublke foot
Surcharge (RCW 43.200.233).......... ..ccoomeccssacsssene $6.50 par cublic foot
.................................. 1.0% of rates and charges
-end-
2
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Appendix A
Exhibit A.2

‘ Chem-Nuclear Systems, L.L.C.

Barnwell Low-Level Radioactive Waste Management Disposal Facility
Pricing Schedule
Example

All radwaste material shali be packaged in accordance with Department of Transportation and
Nuclear Regulatory Commission Regulations in Title 49 and Title 10 of the Code of Federal
Regulations, Chem-Nuclear Systems, L.L.C 's Nuclear Regulatory Commission and South
Carolina Radioactive Material Licenses, Chem-Nuclear Systems, L. L C 's Bamwell Site
Disposal Criteria, and amendments thereto:

1 | HAR not including surcharges

A Standard and Special Nuclear Material (SN) waste:

1. Weight Rate
a) Greater than 120 ibs./ft’ Upon Request
b) Greater than 75 Ibs /ft’ and less than 120 Ibs /it $  4.40 per pound
density

¢) Greater than 80 Ibs./ ft’ and less than75 Ibs density $ 540 per pound

d.) Greater than 45 Ibs./ft’ and less than 60 Ibs /it density $  7.00 per pound

e) Lessthan 45 Ibs/ft’ $ 7.00 per pound
times
the ratio of 45 Ibs/t’
divided
by package density
2. Millicurie Charge $ 30 per millicurie
B Biological Waste $ 1.00 per pound, in
addition to above rates
Cc Utility Specific Base Disposal Charges To be determined Upon
(based on submission of LLRW Profile Sheets) Evaluation of Specific
Utility Waste Quantity/
Type

-

Battelle, Pacific Northwest National Laboratory

EXAMPLE FOR ESTIMATING USE ONLY
PRICING IS SUBJF CT TO CHANGE
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Exhibit A.2 (Continued)
Chem-Nuclear Systems, L.1.C.
NOTES:
Note 1. Maximum Millicurie Charge is $120,000.00 per shipment.

Note 2: The minimum charge per shipmant, excluding
surcharges and specific other charges, is $1,000 00.

Note 3: Base disposal charge includes:

- 8 RE FUN Included in Rates
3 TH W-LEV IOACTIV
A . Included in Rates
4. SITE STABI T N FUND:
All waste disposed included in Rates

5. TECHNOLOGY CHARGE:

For all waste in "A" vaults. Included in Rates
6. SURCHARGES
A. Dose Rate Surcharge
Dose Level Multiplier (g Base Weight
ate
0 - 200 mR/hr 100 s
200 mRMhr - 1 RMhr 1.08
iRMr - 2R/Mmr 1.12
>2RMr - ZRMr 1.17
»3RMr - 4R/hr 1.22
>4R/Mhr - SR/hr 1.27
»S5RMhr - 10R/Mr 1.32
>10RMNr - 25R/Mr 1.37
>25R/Mr - S50R/hr 1.42
>50R/Mr 148
B. items which do not conform to one of the above Upon Reguest
categories
o
- A vea.. YO Yo

Battelle, Pacific Northwest National Laboratory

EXAMPLE FOR ESTIMATING USE ONLY
PRICING IS SUBJECT TO CHANGE
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Exhibit A.2 (Continued)

‘ Chem-Nuclear smsl L.LC.

C. Irradiated Hardware Charges

Per Shipment $§ 30,00000
D. Irradiated Cask-Handling Fee Included in Item 6.c.
Special Nuclear Material Surcharge Upon Request
7. MISCELLANEOUS

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

B. Decontamination services, if required: $150.00 per man hour, plus suppiies at
current Chem-Nuclear rate.

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

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

E. Company purchase orders or a written letter of authorization in form and
substance acceptable to Chem-Nuclear shall be received before receipt of
radioactive waste material at the Bamwell Disposal Site and shall refer to Chem-
Nuclear's Radiocactive Material Licenses, the Bamwell Site Disposal Criteria, and
subsequent changes thereto.

F. All shirments shall receive a Chem-Nuclear shipment identification numter and
conform to the Prior Notification Plan.

G Class B/C waste received w.in cheiating agents, which require separation in the
trench, may be subject to a surcharg. if Stable Class A waste is not available for
use in achieving the required separatic n from other wastes

H Material delivered for disposal by Company, === rocessing of the material at a
third party site. may be credited towards the quantity of either Company or the
processor, but not both  As the original generator is ultimately responsible for
waste disposition, CNSI will abide by the onginal waste-generator's direction.
Materia! delivered directly from a generator's site will be credit to that generator's
account.

o=

Battelle, Pacific Northwest National Laboratory

EXAMPLE FOR ESTIMATING USE ONLY
PRICING IS SUBJECT TO CHANGE
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Calculation of LLW Burial/Disposition Cost Estimation Factors

The calculations necessary to determine the costs for
burial/disposition of the radioactive wastes postulated to
result from decommissioning the reference PWKR and the
reference BWR are performed using detailed spreadsheets.
The spreadsheets evaluate the burial/disposition costs for
each of the items originally costed in the PWR and BWR
decommissioning studies and in the updated costs present-
ed in Addendums 4 and 3 (Refs. 1,2), respectively, to those
reports. Those costs are based on the burial price schedule
for U §. Ecology’s Washington Nuclear Center, located on
the Hanford Site near Richland, Washington.

The B, values reported in this document reflect the results
for cost changes and waste burial/disposition at different
sites normalized to the 1986 burial costs for the Washing-
ton low-level waste (LL W) disposal site. All the calcula-
tions are based o the same inventory of radioactive wastes
as was postulated in the 1986 and 1978-80 analyses. Start-
ing in 1988, the inventories also included post-TMI-2
contributions from the reference PWR and the reference
BWR (Refs. 1,2).

B.1 Washington LLW Disposal Site

The LLW disposal site located in Washington was used to
develop the original decommissioning cost estimates for
the reference PWR and the reference BWR. These esti-
mates are the basis for the minimum decommissioning fund
requirement specified in 10 CFR 50.75(c), which is in 1986
dollars. Thus, as shown in Table 2.1, B, = 1.0/1.0 (for
PWR/BWR) for 1986. For 1998, B, = 3.165/14.403.

These B, values reflect the adjustment in waste burial costs
at the Washington LL W disposal site since 1986

The 1998 waste burial costs were developed using the rate
schedule provided in Exhibit A 1. The spreadsheet calcula-
tions, which are too voluminous to present here, are sum-
marized in Table B.1. Tables B.2 through B.9 provide
summaries of the waste burial costs at the Washington

B.l

LLW disposal site for 1997, 1996, 1995, 1994, 1993, 1991
1988, and 1986, respectively. These estimates were origi-
nally reported in previous issues of NUREG-1307.

B.2 South Carolina LLW Disposal Site

The 1998 waste burial costs for the South Carolina LLW
disposal site were developed using the rate schedule pro-
vided in Exhibit A.2. The spreadsheet calculations, which
are too voluminous to present here, are summarized in
Table B.10. For 1998, B, = 15.886/13.948. These B,
values reflect the 1998 burial cost estimates for the South
Carolina LLW disposal site normalized to the 1986 Wash-
ington LLW disposal site burial costs.

Tables B.11 through B.18 provide summaries of the waste
burial costs at the South Carolina LLW disposal site for
1997, 1996, 1995, 1994, 1993, 1991, 1988, and 1986,
respectively. These estimates were originally reported in
previous issues of NUREG-1307.

B.3 LLW Disposition by Waste
Vendors

The 1998 waste disposition costs for activated/contam-
inated concrete, contaminated metal, and dry active waste
(DAW) by waste vendors were developed using the unit
prices discussed in Section A.3. The 1998 waste burial
costs for activated metal and liquid radioactive waste at the
Washington and South Carolina LLW disposal sites were
developed using the rate schedules provided in Exhibits
A.l and A .2, respectively. The spreadsheet caiculations,
which are too voluminous to present here, are summarized
in Tables B.19 and E.20. For 1998, B, = 4.538/15.203 for
the Washington LLW disposal site and B, = 7.173/6.968
for the South Carolina disposal site. These B, values re-
flect the 1998 waste vendors disposition cost estimates for
both the Washington and South Carolina LLW disposal

NUREG-1307, Rev. 8
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sites normalized to the 1986 Washington LLW disposal site
burial costs.

No estimates are provided for LLW disposition by waste
vendors prior to 1998 since this was the first vear that this
disposition alternative was included in NUREG-1307.

B.4 Nevada LLW Disposal Site

No 1998 waste burial costs are provided for the Nevada
LLW disposal site since this site closed on December 31,
1992.

Tables B.21 through B.23 provide summaries of the waste
burial costs at the Nevada LL W disposal site for 1991,
1988, and 1986, respectively. These estimates were origi-
nally reported in previous issues of NUREG-1307.

B.5 Other

Appendix D, Table D.1, includes historical values of B, for
waste generators required to pay surcharges (with/without

NUREG-1307, Rev. 8

B2

penalties) mandated by the Low-Level Radioactive Waste
Policy Amendments Act of 1985 (LLRWPAA). Effective
January 1, 1993, no LLRWPAA surcharges or penalties are
assessed.

As other low-level radioactive waste burial sites coine into
service iu the various interstate compacts, values for B, will
be calculated using the price schedules for each of those
sites and will be incorporated into subsequent issues of this
report. Those materials whose activity concentrations
exceed the limits for Class C LLW are identified by foot-
note as greater-than-Class C (GTCC) material. Because the
analyses in this report postulate placing this material in a
LLW disposal facility, the disposal costs for this material
may be overestimated by factors ranging from about 1.6 to
more than 80, depending upon the disposal site, compared
with high-density packaging and geologic repository dis-
posal. Evidence of this can be seen in the dramatic cost
increase (compared to 1996) in the "Liner Dose Rate
Charge" column for the reference BWR (See Tables B.1,
B.2, and B.3).
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Table B.1 Burial Costs at the Washington Site

Reference PWR (1998 dollars)

VOLUME SHIPMENT CONTAINER LINER DOSE BENTON COUNTY D1SPOSAL
— ERS— _CHARGE _CHARGE . CHARGE RATE CHARSE TAx SURCHARGE < ) -
VESSEL WALL 116,280 258,640 44,004 2,147,000 0 2,545,924
VESSEL HEAD & BOTTOM 122,400 251,200 46,320 0 0 419,920
UPPER CORE SUPPORT ASSM 12,240 25,120 4,632 151,200 0 193,192
UPPER SUPPORT COLUMN 12,240 25,120 4,632 151,200 0 193,192
UPPER CORE BARREL 6,120 12,560 N 318 113,000 0 133,996
UPPER CORE GRID PLATE 15,300 31,400 v 282,500 ¢ 334,990
GUIDE TUBES 18,360 37,680 ©, 948 226,800 ¢ 289,788
LOWER CORE BARREL '™ 97,920 200,960 37,056 1,808,000 0 2,143,936
THERMAL SHIELDS'™ 18,360 37,680 6,948 339,000 0 401,988
CORE SHROUD ™' 12,240 25,120 4,632 226,000 0 267,992
LOAER SRID PLATE'™ 15,300 31,400 5,790 282,500 0 334,990
LOVER SUPPORT COLUMN 3,060 6,280 1,158 56,500 0 66,998
1OMER CORE FORGING 33,660 69,080 12,738 621,500 0 736,978
HI5C INTERNALS 24,480 50,240 9,264 452,000 0 535,984
BIC SHIELD CONCRETE 763,776 307,720 225,810 o 0 1,297,306
REACTOR CAVITY LINER 15,667 6,280 4,632 0 0 26,579
REACTOR COOLANT PUMPS 128,520 75,360 13,896 0 0 217,776
PRESSURIZCX 110, 160 50,240 9,264 0 ¢ 169, 664
R.Hx,EHx,SUMP PUMP CAVITY PUMP 12,240 6,280 3,474 0 0 21,99
PRESSURIZER RELIEF TANK 36,720 12,540 2,316 ¢ 0 51,596
SAFETY INJECTION ACCUM TANKS 122,400 50,240 9,264 0 0 181,904
STEAM GENERATORS 653,677 200,960 37,056 0 0 891,693
REACTOR COOLANT PIPING 100,980 43,960 8,106 0 0 153,046
REMAINING CONTAM. MATLS 1,609,805 634,280 475,938 0 0 2,720,023
CONTAMINATED MATRL OTHR BLD 14,599,321 4,998,880 4,295,022 0 0 23,893,223
EILTER CARTRIDGES 9,639 37,680 6,948 1,587,600 0 1,641,867
SPENT RESINS 61,200 125,600 23,160 1,130,000 0 1,339,960
COMBUSTIBLE WASTES 309,825 376,800 69,480 0 0 756,105
EVAPORATOR BOTTOMS 287,640 590,320 108,852 1,676,341 0 2,453,153
POST-TMI-2 ADDITIONS 476,228 ¢ 0 0 3 476,228
WEAVY OBJECT CHARGE 121,713
SITE AVAILABILITY CHARGES, (3 YRS) SRS R 0 613,642
SURTOTAL PWR COSTS 19,805,758 8,559,640 5,485,446 11,251,141 0 45,637,140
TA¥ES & FEES (% OF CHARGES) 1,962,397
TAXES & FEES ($/CU.FT.) 9,273,270
ANNUAL PERMIT FEES (3 YRS) 120,000
TOTAL Pwe COSTS 56,942,806

(a) GTCC Material: Assumes a low density, distributed peckaging scheme and final disposal as LiN. HWigh density packaging and geologic
repesitory disposal could reduce disposal costs.
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COMPONENT

STEAM SEPARATOR

FUEL SUPPORT & PIECES
CONTROL RODS/INCORES
CONTROL RODS GUIDES

JET PURPS

TOP FUEL GUIDES

CORE SUPPORT PLATE

CORE SHROUD *

REACTOR VESSEL WALL

SAC SHIELD

REACT. WATER REC

SAC SHIELD

OTHER PRIMARY CONTAINMENT
CONTAINM. ATMOSPHERIC

HIGN PRESSURE CORE SPRAY
LOW PRESSURE CORE SPRAY
REACTOR BLDG CLOSED COOLING
REACTOR CORE iSO COOLING
RESTDUAL HEAT REMOVAL

FOOL LINER & RACKS
CONTAMINATED CONCRETE

OTHER REACTOR BUILDING
TURBINE

NUCLEAR STEAM CONDENSATE
LOW PRESSURE FEEDWATER MEATERS
MAIN STEAM

MOISTURE SEPARATOR REHEATERS
REAC)CR SFENUATER PUMPS
PIT.. PRESSURE FEEDWATER HEATERS
OTHER TL BLDG

RAD WASI: BLOG

REACTOR BLDG

TG BLDG

RAD WASTE & CONTROL
CONCENTRATOR BCTTOMS

OTHER

POST-TMI-2 ADDITIONS

HEAVY OBJECT CHARGE

SITE AVAILABILITY CHARGES, (3.5 YRS)

SUBTOTAL BWR COST»

TAXES & FEES (X OF CHARGES)
TAXES & FEES ($/CU.FT.)
ANNUAL PERMIT FEES (3.5 YRS)

TOTAL BWR COSTS

Table B.1 Burial Costs at the Washington Site

469,006
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L ER
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29,507,539

Reference BWR (1998 dollars)
SHIPMENT CONTAINER LINER DOSE BENTON COUNTY
_CHARGE CHARGE RATE CHARGE IAX SURCHARGE
87,920 32,624 26,600,000 0
43,960 16,212 791,000 0
5,240 9,264 7,600,000 e
37,680 13,895 678,000 e
125,600 46,320 38,000,000 0
452,160 83,376 68,400,000 0
109,480 35,898 1,751,500 0
879,200 162,120 133,000,000 0
125,600 25,476 1,243,000 0
87,920 16,212 0 0
31,400 6,948 0 0
238,649 44,004 0 0
1,067,600 1,073,466 0 0
5,280 2,316 0 0
12,560 2,316 0 0
6,280 1,158 0 0
12,560 6,948 0 0
6,280 3,474 0 e
31,400 8,106 0 0
113,040 42,846 0 0
175,840 125,064 0 0
288,880 451,620 0 0
514,960 321,924 0 0
81,640 50,952 0 0
263 760 50,952 e 0
12,560 3,474 0 0
163,280 30,108 0 0
37,680 23,160 0 0
506,240 9,204 0 0
1,494 640 1,486,872 0 0
452,160 743,436 0 0
238,640 1,653,624 0 0
157,000 1,196,312 0 0
144,440 963,456 0 0
1,413,000 260,550 3,578,045 0
383,080 70,638 187,036 0
o 0 0 0
9,3¢ 5,600 8,994,186 282,228,581 0

(a) GTCC Material: Assumes a iow density, distributed packaging scheme and final disposal as LLW.
repository disposal could reduce disposal costs.
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High density packaging and geologic
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Table 8.2 Burial Costs at the Washington Site

Reference PWR (1997 dollars)

VOLUME SHIPMENT CONTATNER LINER DOSE BENTON COUNTY DISPOSAL
[ CR—— CHARGE CHARGE CHARGE RATE CHARGE TAX SURCHARGE N
VESSEL WALL 145,920 106,324 22,610 703,000 21,585 999,439
VESSEL HEAD & BOTTOM 153,600 111,920 23,800 0 6,161 295,481
UPPER CORE SUPPORT ASSM 15,360 11,192 2,380 48,760 1,720 79,412
UPPER SUPPORT COLUMM 15,360 11,192 2,380 48,760 1,720 79,412
UPPER CORE BARREL 7,680 5,59 1,190 37,000 1,136 52,602
UPPER CORE GRID PLATE 19,2 13,990 2,975 92,500 2,840 131,505
GUIDE TURES 23,04t 16,788 3,570 73,140 2,580 119,118
LOWER CORE BARREL '™ 122,880 89,536 19,060 592,000 18,177 841,633
THERMAL SHIELDS'™ 23,040 16,788 3,570 111,000 3,408 157,806
CORE SHROUD'" 15,360 1,192 2,380 74,000 2,212 105,204
LONER GRID PLATE'™ 19,200 13,990 2,975 92,500 2,840 131,505
LONER SUPPORT COLLMN 3,840 2,798 595 18,500 568 26,301
LOWER CORE FORGING 42,240 30,773 6,545 203,500 6,248 289,311
MISC INTERNALS 30,720 22,384 4,760 148,000 4,544 210,408
BIO SHIELD CONCRETE 058, 664 545,610 116,025 0 26,335 1,646,434
REACTOR CAVITY LIMER 19,661 11,192 2,380 0 540 33,773
REACTOR COOLANT PUMPS 161,280 33,576 7,140 0 4,398 206,39
PRESSURIZER 138,240 22,384 4,760 0 3,612 168,996
R.Hx, ENx, SUMP PUMP CAVITY PUMNP 15,360 8,39 1,785 0 490 26,029
PRESSURIZER RELIEF TANK 46,080 5,596 1,192 0 1,158 54,024
SAFETY INJECTION ACCUM TANKS 153,600 22,384 4,766 0 3,952 184,596
STEAM GENERATORS 820,301 29,536 19,040 0 20,366 949,243
REACTOR COOLANT PIPING 126,720 19,586 4,165 0 3,288 153,759
REMAINING COMTAM. MATLS 2,020,147 1,149,978 244,545 0 55,377 3,470,047
CONTAMINATED MATRL OTHR BLD 18,320,717 10,377,782 2,206,855 0 495,141 31,400,495
FILTER CARTRIDGES 12,096 16,788 3,570 511,980 12,274 556,708
SPENT RESINS 76,800 55,960 11,900 370,000 11,360 526,020
COMBUSTIBLE WASTES 388,800 167,880 35,700 0 12,747 895,127
EVAPURATOR BOTTOMS 360, 960 263,012 55,930 547,G31 23,586 1,250,519
POST-TMI-2 ADDITIONS 597,619 0 0 0 13,229 610,848
HEAVY OBJECT CHARGE 120,875
SITE AVAILABILITY CMARGES, (3 YES) Sl P e o
SUBTOTAL PAWR COSTS 24,854,285 13,254,126 2,818,515 3,671,671 763,654 45,748,218
TAXES & FEES (X OF CHARGES) 2,001,813
TAXES & FEES ($/CU.FT.) 8,122,950
ANNUAL PERMIT FEES (3 YRS)
TOTAL PUR COSTS 55,985,481

(a) GTCC Material: Assumes a3 low density, distributed packaging ~cheme and final disposa! as LiW.
repository disposal could reduce disposal costs.

High density packaging and geologic
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VOLUME
 E— _CHARGE
STEAM SEPARATOK 13,555
FUEL SUPPORT & PIECES 6,797
CONTROL RODS/INCORES 20,352
CONTROL RUDS GUIDES 5,41
JET PUMPS 19,008
TOP FUEL GUIDES 32,563
CORE SUPPORT PLATE 14,932
CORE SHROUD'™' 63, 744
REACTOR VESSEL WALL 10,867
SAC SHIELD 122,035
REACT. WATER REC 19,347
SAC SHIELD 420,403
OTHER PRIMARY CONTAINMENWT 4,795,008
CONTAINM. ATMOSPHERIC 65,088
HIGH PRESSURE CORE SPRAY 23,040
LOW PRESSURE CORE SPRAY 13,555
REACTOR BLDG CLOSED COOLING 43,392
REACTOR CORE 1SO COOLING 17,626
RESIDUAL MEAT REMOVAL 84,096
PCOL LINER & RACKS 516,672
CONTAMINATED COMCRETE 588,557
OTHER REACTOR BUILDING 1,924,224
TURBINE 1,906,637
NUCLEAR STEAM CONDENSATE 492,250
LOW PRESSURE FEEDWATER HEATERS 999, 398
MAIN STEAM 96,307
MOISTURE SEPARATOR REHEATERS 969, 600
REACTOR FEEDWATER PUMPS 263,078
WIGH PRESSURT FEEDMATER WEATERS 164,083
OTHER TG BLDG 6,586,368
RAD WFSTE BLDG 3,261,350
REACTOR BLDG 411,264
16 BLDG 277,632
RAD WASTE & COMTROL 239,616
CONCENTRATOR BOTTOMS A64, 090
OTHER 234,240
POST-TMI-2 ADDITIONS 48,845

HEAVY OBJECT CHARGE
SITE AVATLABILITY CMARGES, (3.5 YRS)
SUBTOTAL BWR COSTS 5,73,

TAXES & FEES (X OF CRARGES)
TAXES & FEES ($/CU.FT.)
ANNUAL PERMIT FEES (5.5 YRS)
TOTAL BWR COSTS

(a) GTCC Material: Assumes a low density, distributed packaging scheme and final disposal as LLW.

Reference BWR (1997 dollars)
SHIPMENT CONTAINER
_CHARGE CHARGE
39,172 16,660
19,586 8,330
22,384 4,760

16,788 7,140

55,960 23,800
201,456 42,840

"y 18,445
391, a3,
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VOLUME
COMPONENT CHARGE
VESSEL WALL 207,860
VESSEL MEAD & BOTTOM 218,800
UPPER CORE SUPP T ASSM 21,880
UPPER SUPPORT C )LUMN 21,880
UPPER CORE BARR: 10,940
UPPER CORE GRID PLATE 27,350
GUIDE TUBES 32,820
LOWER CORE BARRE *' 175,040
THERMAL SHIELDS 32,820
CORE SHROUD * 21,880
LOWER GRID PLATE" 27,350
LOWER SUPPORT COLUMI' 5,470
LOWER CORE FORGING 60,170
MISC INTERNALS 43,760
BIO SHIELD CONCRETE 1,365,312
REACTOR CAVITY LINER 28,006
REACTOR COOLANT PUMPS 229,740
PRESSUR!ZER 196,920
R.Hx,E¥x,SUNP PUMP CAVITY PUMP 21,880
PRESSURIZER RELIEF TANK 65,640
SAFETY INJECTION ACCUM TANKS 218,800
STEAM GENERATORS 1,168,501
REACTOR COOLANT PIPING 180,510
REMATKING CONTAM. MATLS 2,877,658
CONTAMINATED MATRL OTHR BLD 26,097,479
FILTER CARTRIDGES 17,231
SPENT RESINS 109, 400
COMBUSTIBLE WASTES 553,838
EVAPORATOR BOTTOMS 514,180
FOST-TMI-2 ADDITIONS 851,296

HEAVY OBJECT CHARGE

SITE AVAILABILITY CHARGES, (3 YR
SUBTOTAL PWR COSTS 35,404,411
TAXES & FEES (X OF CHARGES)

TAXES & FEES ($/CU.FT.)

ANNUAL PERMIT FEES (3 YRS)

TOTAL PWR COSTS

Table B.3 Burial Costs at the Washington Site >

Reference PWR (1996 dollars) g

SHIPMINT CONTAINER LINER DOSE BENTON COUNTY DISPOSAL ;

_CHARGE CHARGE RATE CHARGE TAX SURCFARGE s

32,034 5,989 196,270 1,795 453,948
33,720 6,304 0 5,576 264,600
3,372 630 13,828 1,01 40,724
3,372 630 13,828 1,014 40,724
1,686 315 10,330 621 23,892
6,215 788 25,825 1,552 59,730
5,058 %% 26,762 1,52¢ 61,086
26,976 5,043 165,280 9,933 382.272
5,058 4k 30,990 1,862 71,676
3,372 630 20,660 1,262 47,784
4,215 788 25,825 1,552 59,730
83 158 5,165 310 11,946
$.,273 1,734 56,815 3,4% 131,466
6,764 1,261 41,320 2,483 95,568
164,385 30,732 1] 30,998 1,591,427
3,372 630 o 636 32,645
10,116 1,89 4] 5,213 246,960
6,764 1,261 o 4,419 209,344
2,529 473 0 518 25,600
1,686 315 1] 1,459 69,100
6,764 1,261 0 4,89 231,696
26,976 5,043 0 25,892 1,226,413
5,901 1,103 1] 4,064 191,558
346,473 64, 774 0 65,293 3,354,197
3,126,687 584,538 0 586,919 30,398,624
5,058 %6 145,194 5,288 173,716
16,860 3,152 103,300 6,208 238,920
50,580 9,456 0 13,232 627,105
79,2642 14,814 152,764 16,866 777,846
0 0 0 0 851,296
120,875
3,993,291 746,551 1,0°8,116 B1R,763 42,237,221
1,863 121
6,990,268
51,183,110

(a) GTCC Material: Assumes a iow density, distributed packaging scheme and final disposal as LLW.
repository disposal could reduce disposal costs.

High density packaging and geologic
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Table B.3 Burial Costs at the Washington Site

Reference BWR (1996 doliars)

VOLUME SHIPMENT CONTAINER LINER DOSE BENTON COUNTY  DISPOSAL
- SR—— —EHARGE CHARGE . CHARGE RATE CHARGE IAX SURCHARGE __COST
STYEAM SEPARATOR 19,309 11,802 4,413 2,625,752 81,068 2,542,344
FUEL SUPPORT & PIECES G,682 5,901 2,206 72,310 2,776 92,876
CONTROL RODS/INCORES 28,991 6, 74k 1,261 693,072 23,741 753,808
CONTROL RODS GUIDES 7,713 5,058 1,891 61,980 2,367 79,009
JFT PUNPS 27,077 16,860 6,304 3,465,360 115,800 3,631,401
TOP FUEL GUIDES 46,386 60,696 1,347 6,237,648 209,037 6,565,114
CORE SUPPORT PLATE 21,278 13,488 4,886 160,115 6,153 205,920
CORE SHROUD * 90, 802 118,020 22,064 12,128,760 406,475 12,766,121
REACTOR VESSEL WALL 15,480 16,860 3,467 113,630 6,531 153,968
SAC SHIELD 173,837 11,802 2,206 1] 4,050 191,895
REACT. WATER REC 170,008 6,215 788 0 3,77 178,785
SAC SHIELD 598, 856 32,034 5,989 0 13,732 650,610
OTHER PRIMARY CONTAINMENT 6,83¢, 389 818,553 153,030 0 168,126 7,970,098
CONTAINM. ATMOSPHERIC 92,717 1,686 315 0 2,043 96,761
WIGH PRESSURE CORE SPRAY 32,820 1,686 315 0 751 35,572
LOW PRESSURE CORE SPRAY 19,309 843 158 0 438 20,748
REACTOR BLDG CLOSED COOLING 61,811 2,529 473 0 1,398 66,210
REACTOR CORE 150 COOLING 25,107 843 158 0 563 26,671
RESIDUAL NEAT REMOVAL 119,793 4,215 1,103 0 2,698 127,809
POOL LINER & RACKS 735,989 15,174 2,837 0 16,262 770,261
CONTAMINATED CONCRETE 838,387 23,604 4,413 0 18,685 885,089
OTHER REACTOR BUILDING 2,741,077 429,087 80,218 0 70,022 3,320,345
TURBINE 2,715,964 48,8% 9,141 0 59,831 2,833,830
NUCLEAR STEAM CONDENSATE 701,199 10,116 1,891 0 15,383 728,590
LOW PRESSURE FEEDWATER WEATERS 1,423,622 35,406 6,619 0 31,609 1,497,257
MAIN STEAM 137,188 2,529 W73 0 3,024 143,213
MOISTURE SEPARATOR RENEATERS 1,381,175 21,918 4,098 0 30,351 1,437,542
REACTOR FEZDWATER PUMPS 374,750 8,430 1,576 0 8,298 393,054
WIGH PRESSURE FEEDWATER MEATERS 233,733 6,744 1,261 0 5,213 246,951
OTHER TG BLDG 9,382,144 1,304,964 243,965 0 235,521 11,166,59%
RAD WASTE BLDG 4,645,726 60,696 101,179 0 103,697 4,911,298
REACTOR BLDG 585,837 26,976 10,086 0 13,431 636,331
16 BLDG 395,481 17,703 6,619 0 9,052 428,855
RAD WASTE & CONTROL 341,328 16,017 5,989 0 7,83 371,168
CONCENTRATOR BOTTOMS 1,230,750 189,675 35,460 362,456 43,339 1,861,730
OTHER 333,670 51,423 9,614 16,882 9,054 £20,643
POSY-TMI-2 ADDITIONS 69,578 4] 4] 0 69,578 69,578

2
g

HEAVY OBJECT CHARGE
SITE AVAILABILITY CHARGE (3.5 YRS)

SUSTOTAL BWR CGSTS 36,658,907 3,403, 191 747,812 25,737,965 1,730, 180 68,635,500
TAXES & FEES (X OF CMARGES) 2,977,287
TAXES & FEES ($/CU.FT.) 7,237,955
ANNUAL PERMIT FEES (3.5 YRS)

TOTAL BWR COSTS 78,981,992

(a) GTCC Material: Assumes a low density, distributed packaging scheme and final disposal as LLW. High density packaging and geclogic
repository disposal could reduce disposal costs.
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Table B.4 Burial Costs at the Washington Site

Reference PWR (1995 dollars)
CRANE CASK CURIE LINER DOSE BURTAL DISPOSAL ol

- SURCHARGE _HANDLING _SURCHARGE il . CHARGE s iiioni
VESSEL WALL 0 49,780 108, 285 139,570 141,702 439,337
VESSEL HEAD & BOTTOM 0 40,000 0 0 149,160 189,°50
UPPER CORE SUPPORT ASSM 0 4,000 0 6,611 14,916 25,527
UPPER SUPPORT COLUMN c 4,000 it} 6,611 14,9156 25,527
UPPER CORE BARREL ¢ 2,620 5,699 8,299 7,458 24,077
UPPER CORE GRID PLATE 9 6,550 19,9647 20,749 18,645 65,891
GUIDE TUBES Y 6,000 0 6,224 22,374 34,598
LOMER CORE BARREL'™ 0 41,920 344,596 132,790 119,328 638,632
THERMAL SWIELDS™ 0 7,560 73,525 24,898 22,374 128,658
CORE SHROUD' " ] 5,240 1,519,808 16,599 14,916 1,556,562
LOMER GRID PLATE'" 0 6,550 245,312 20,749 18,645 291,256
LONER SUPPORT COLUMN 2 1,310 5,813 4,150 3,729 15,002
LOWER CORE FORGING 0 14,410 25,076 45,647 41,019 126,151
MISC INTERNALS 0 10,480 18,237 33,198 29,832 91,746
BI0 SHIELD COMCRETE 0 0 0 0 936,758 930,758
REACTOR CAVITY LINER 0 0 0 0 19,092 19,092
REACTOR COO:ANT PUMPS 0 0 ] 0 156,618 156,618
PRESSURIZER 0 0 0 0 134, 244 134,244
R.Hx, ENx, SUMP PUMP CAVITY PUMP 0 0 0 0 14,916 14,916
PRESSURIZER PELIEF TANK 0 0 0 0 44,748 44,748
SAFETY INJECTION ACCUM TANKS 0 [\ 0 0 149,160 149,160
STEAM GENERATORS 0 0 72,947 4] 796,589 869,536
REACTOR COOLANT PIPING 0 0 0 0 123,057 123,057
REMAINING CONTAM. MATLS 0 0 ] 0 1,961,752 1,961,752
CONTAMINATED MATRL OTHR BLD 0 0 0 0 17,791,134 17,791,134
FILTER CARTRIDGES 0 6,000 20,517 25,851 1,746 64,114
SPENT RESINS 0 26,200 79,788 63,922 74,580 244, 6%
COMBUSTIBLE WASTES [t} 60,000 1} 0 377,561 437,561
EVAPORATOR BOTTOMS 0 94,000 87,767 77,3i7 350,526 60,670
POST-TMI-2 ADDITIONS 0 0 0 0 580,344 580,344
HEAVY OBJECT CHARGE 0 0 1 ___102.800
SUBTOTAL PUR COSTS 102,800 386,920 2,627,315 633,244 264,135,841 27,886,119
TAXES & FEES (X OF CHARGES) 1,259,058
TAXES & FEES ($/CU.FT.) 6,990,268
ANNUAL PERMIT FEES (3 YRS)

TOTAL PWR COSTS 36,247,945

(a) GTCC Material: Assumes a low density, distributed packaging scheme and final disposal as LLW. Kigh density packaging and geologic
repository disposal could reduce disposal costs.
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STEAM SEPARATOR

FUEL SUPPORT & PIECES
CONTROL RODS/INCORES
CONTROL RODS GUIDES

JET PumPs

TOP FUEL GUIDES

CORE SUPPORT PLATE

CORE SHROWD '

REACTOR VESSEL WALL

SAC SHIELD

REACT. WATER REC

SAC SHIELD

OTHER PRIMARY COMTAINMENT
CONTAINM, ATMOSPHERIC

HIGK PRESSURE CORE SPRAY
LOW PRESSURE CORE SPRAY
REACTOR BLDG CLOSED COOLING
REACTOR CTRE iSO COOLING
RESIDUAL HEAT REMOVAL

POOL LINER & RACKS
CONTAMINATED CONCRETE

OTHER REACTOR BUILDING
TURBINE

NUCLEAR STEAM CONDENSATE
LOW PRESSURE FEEDWATER HEATERS
MAIN STEAM

MOISTURE SEPARATOR REWEATERS
REACTOR FEEDMWATER PUMPS
HIGH PRESSURE FEEDMATER HEATERS
OTHER TG BLDG

RAD WASTE BiDG

REACTOR BLDG

TG BLDG

RAD WASTE & CONTROL
CONCEKTRATOR BOTTOMS

OTHER

POST-TMI-2 ADDITIONS

REAVY OBJECT CHARGE
SUBTOTAL BWR COSTS

TAXES & FEES (X OF CHARGES)
TAXES & FEES ($/CU.FT.)
ANNUAL PERMIT FEES (3.5 YRS)
TOTAL BWR COSTS

{(a) GTCC Material: Assumes a low density, distributed packaging scheme and final disposal as LLW.

-R-R-N-R-N-R-N-F-E-E-N-N-RN-N-N-N-R-N-R-N_-F-N_-F- N R R N RN NN - N-N- T E

177,200

Reference BWR (1993 doliars)
CASK CURIE
_HANDLING _SURCHARGE
36,680 47,873
18,340 ¢
10,480 104,974
12,000 0
52,400 68,390
94,320 205,171
31,000 0
183, 3,162,726
22, 25,076

= E-R-R-R-N-R-R-R-N-E-R-E-R-E-N-N-N-F-F- NN F-T X

64,
42,
38,
225, 207,449
61, 0
0
— —
890,620 3,821,659

repository disposai could reduce disposal costs.

Table B.4 Burial Costs at the Washington Site

.

6,395,981
3,167,077
281,593
190, 110
164, 09%
839,025
227,469
47,433
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2,725,174

DISPOSAL
G G-

454,215
76,361
1,102,964
43,245
1,010,901
1,900,087
112,639
5,691,161
105,272
118,508
115,897
408,251
4,656,402
3,207
22,37
13,163
42,138
17,116
81,665
501,737
571,564
1,868,602
1,851,523
478,021
970,510
93,523
91,573
255,474
159,340
6,395,981
3,167,077
245,593
232,110
202,09
1,454,812
293, 666
47,433

177,200
36,043,357

1,627,358
7,237,955

45,039,919

High density packaging and geclogic
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Table B.5 Burial Costs at the Washington Site

Reference PWR (1994 doliars)
CRANE CASK CURIE
L E——— SURCHARGE HANDLING SURCHARGE
VESSEL WALL 0 49,780 146,585
VESSEL WEAD & BOTTOM 0 40,000 0
UPPER CORE SUPPORT ASSM 0 4,000 0
UPPER SUPPORT COLUMN 0 4,000 0
UPPER CORE BARREL 0 2,620 7,715
UPPER CORE GRID PLATE 0 6,550 27,003
GUIDE TUBES 0 6,000 0
LOWER CORE BARREL '™ 0 41,920 466,406
THERMAL SHIELDS'" 0 7,860 99,504
CORE SHROUD'* 0 5,240 2,055,886
LOWER GRID PLATE™ 0 6,550 331,843
LOVER SUPPORT COLUMN o 1,310 7,869
LOWER CORE FORGING e 14,410 33,945
MISC INTERNALS 0 10,480 24,687
810 SHIELD CONCRETE 0 0 0
REACTOR CAVITY LINER b [ 0
REACTOR COOLANT PUMPS 0 0 0
PRESSURIZER 0 0 9
R.Hx,EMx, SUMP PUMP CAVITY PUMP 0 0 0
PRESSURIZER RELIEF TANK 0 0 c
SAFETY INJECTION ACCUM TANKS 0 0 0
STEAM GENERATORS 0 0 98,749
REACTOR COOLANT PIPING 0 0 0
REMAINING CONTAM. MATLS 0 0 0
CONTAMINATED MATRL OTHR BLD o 0 0
FILTER CARTRIDGES 0 6,000 27,77
SPENT RESINS 0 26,200 108,010
COMBUST IBLE WASTES 0 60,000 0
EVAPORATOR BOTTOMS 0 94,000 118,811
POST-TMI-2 ADDITIONS 0 0 0
HEAVY OBJECT CMARGE 102,800 0 LEt Sl Ca
SUBTOTAL PWR COSTS 102, 800 386,920 3,554,787

ANNUAL PERMIT FEES (3 YRS)
TAXES & FEES (X OF CHARGES)
TAXES & FEES (S/CU.FT.)
TOTAL PWR COSTS

LINER DOSE

|
|

b
o 8
-

SN+ 11 L T FIY 'R E I

$

(a) GTCC Material: Assumes a low density, distributed packaging scheme and final disposal as LLW.

repository disposal could reduce disposal costs.
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DISPOSAL
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577,121
241,920
33,142
33,142
31,666
86,879
44,713
B4S 616
171,356
2,103,787
391,720
19,845
165,673
120,490
1,259,981
25,846
212,01¢
181,728
20,192
60,576
201,920
1,177,103
166,584
2,655,552
264,084,709
84,070
321,700
571,110
792,070
785,620

102,800
37,574, Theb

105,000
1,690,863

45,357,642

High density packaging and geologic
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Table B.5 Burial Costs at the Washington Site

Reference BWR (1994 dollars) .
CRANE CASK CURIE LINER DOSI BURIAL DI SPOSAL
I i SUSCHARGE HANDLING SURCHARGE RATE CHARGE —CHARGE -
STEAM SEPARATOR e 36,680 64,806 482,566 17,819 601,871
FUEL SUPPORT & PIECES 0 18,340 0 69,607 8,935 96,882
CONTROL RODS/INCORES 0 10,480 142,057 1,309,922 26,754 1,689 213 \
CONTROL RODS GUIDES o 12,000 0 35,179 7,118 54,297
JET PUMPS 0 52,400 92,580 1,179,884 24,988 1,349,852
TOP FUEL GUIDES 0 9,320 277,740 2,123, ™1 42,807 2,538,658
CORE SUPPORT PLATE 0 31,000 o 90,880 19,637 141,516
. CORE SHROUD'* n 183_400 4,278,498 3,090,500 83,797 7,636,195
REACTOR VESSEL WALL 0 22,000 33,944 64,495 14,286 134,725
SAC SHIELD 0 0 0 0 6C, 425 160,425
REACT. WATER REC 0 0 0 0 156,892 156,892
; SAC SHIELD 0 0 0 0 552,655 552,65%
A OTHER PRIMARY CONTAINMENT 0 0 0 0 6,303,438 6,303,438
CONTAINM. ATMOSPHERIC 0 0 0 0 85,564 85,564 2
HIGH PRESSURE CORE SPRAY 0 0 0 0 30,288 30,288
LOW PRESSURE CORE SPRAY 0 0 0 0 17,819 17,819 =
REACTOR BLDG CLOSED COOLING 0 0 0 0 57,062 57,042
REACTOR CORE IS0 COOLING 0 0 0 0 23,170 23,170
RESIDUAL HEAT REMOVAL 0 0 0 0 110,551 116,551
5 POOL LINER & RACKS 0 0 0 0 679,208 679,208
= CONTAMINATED "ONCRETE 0 0 n 0 773,707 773,707
w OTHER F_ACTOR BUILDING 0 0 0 0 2,529,553 2,529,553 S
TURB INE 0 0 0 0 2,506,433 2,506,433
NUCLEAR STEAM CORDENSATE 0 0 0 0 647,103 647,103
LOW PRESSURE FEEDWATER HEATERS 0 0 0 0 1,313,792 1,313,792
MAIN STEAM 0 0 0 0 126, 604 126,604
MCISTURE SEPARATGR REWEATERS 0 0 0 0 1,274,620 1,274,620
REACTOR FEEDWATER PUMPS 0 0 0 0 345,838 345,838
HIGH PRESSURE FEEDWATER HEATERS 0 0 0 0 215, 701 215,70
OTHER TG BLDG 0 0 0 0 8,658,330 8,658,330
RAD WASTE BLDG 0 0 0 0 4,287,317 4,287,317
REACTOR BLDG 0 64,000 0 0 381,227 445,227
TG BLDG 0 42,000 0 0 257,375 299,37 .
RAD WASTE & CONTROL 0 38,000 0 o 222,154 260, 154 AL
CONCENTRATOR BOTTOMS 0 225,000 280,826 248,190 1,135,800 1,889,816
OTHER 0 61,000 0 7,036 307,928 375,964
POST-TMI-2 ADDITIONS v 0 0 o 64,211 64,211
HEAVY OBJECT CHARGE 177.200 s eSS S ) Las 0 177,200
SUBTOTAL BWR COSTS 177,200 890,620 5,170,450 ],702,950 33,470,887 48,411,207
ANNUAL PERMIT FEES (3.5 YRS) 122,500
TAXES & FEES (% OF CHARGES) 2,178,504
TAXES & FEES ($/CU.FT.) 2,199,176
TOTAL BWR COSTS 56,911,386

Z
x
laal
w
=3
x
4]

<

oe

(a) 5STCC Material: Assumes a low density, distributed packaging scheme and final disposal as Lod. High density packaging and geologic
repository dismnsa! could reduce disposal costs.
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CRANE
COMPOMENT SURCHARGE
VESSEL WALL 9,
VESSEL HEAD & BOTTOM
UPPER CORE SUPPORT ASSM
UPPER SUPPORT COLUMN
UPPER CORE BARREL
UPPER CORE GRID PLATE
GUIDE TUBES

120
PRESSURI ZER 40
R.Hx, EHx, SUMP PUMP CAVITY PUNP
PRESSURIZER RELIEF TANK 2
SAFETY INJECTION ACCUM TANKS 80,
STEAM GENERATORS 320
REACTOR COOLANT PIPING 70
REMAINING CONTAM. MATLS
CONTAMINATED MATRL OTNR BLD
FILTER CARTRIDGES
SPENT RESINS
COMBUSTIBLE WASTES
EVAPORATOR BOTTOMS
POSY-TMI-2 ADDITIONS
SUBTOTAL PWR COSTS 727,000

aoocoeggggoggooooc°°°°aoaeoo§

ANNUAL PERMIT FEES (3 YRS)
TAXES & FEES (X OF CHARGES)
TAXES & FEES ($/CU.FT.)
TOTAL PWR COSTS

(a) GTCC Material: Assumes a low density, distributed packaging scheme and final diso~sal as iLiW.

Table B.6 Burial Costs ai the Washington Site

Reference PWR (1993 dollars;
CASK CURTE
HANDLING SURCHARGE
49,780 164,306
40,000 1]
4,000 0
4,000 0
2,620 5,490
6,550 19,21
6,000 0
41,920 331,857
7,860 70,795
5,240 1,662,414
6,550 236,051
1,310 5,600
14,410 24,154
10,480 17,566

0 1]

0 0

0 0

0 0

0 0

0 ]

0 0

0 70,266

] 0

0 ]

0 0

6,000 19,763

26,200 76,85¢

60,000 0

94,000 84,542
—— R Ropra— Y

386,920 2,528,873

repository disposal could reduce disposal costs.

LINER DOSE

$3368.2

-
N

.
F R el n
uu.o.\n.u:lu

¥

61,572
74,536

€09,955

229,023
23,269,112

g xipusddy
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616,525
124,189
1,498,010
280,
14,499
122,043
88,758
896,563
12,391
270,884
169,312
14,368
45,106
223,680
1,157,589
188,536
1,889,679
17,137,504
1,980
236,468
423,690
590, 725

ueuyyEs
LIREE

§

239,923
27,501,860

105,000
1,787,821

—£.627.809
36,022,291

High density packaging and geoiogic
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STEAM SEPARATOR

FUEL SUPPORT & PIECES
CONTROL RODS/INCORES
CONTRGL RODS GUIDES
JET PUNPS

TOP FUEL GUIDES

REACTOR VESSEL WALL

SAC SHIELD

REACT. WATER REL

SAC SHIELD

OTHER PRIMARY CONTAINMENT
CONTAIMM, ATMOSPHERIC

HIGH PRESSURE CORE SPRAY
LOW PRESSURE CORE SPRAY
REACTOR BLDG CLOSED COOLING
REACTOR CORE ISO COOLING
RESIDUAL HEAT REMOVAL

POOL LINER & RACKS
CONTAMINATED CONCRETE

OTHER REACTOR BUILDING
TURBINT

NUCLEAR STEAM CONDENSATE
LOW PRESSURE FEEDWATER HEATERS
MAIN STEAM

MOiSTURE SEPARATOR REWEATERS
REACTOR FEEDWATER PUMPS

HIGH PRESSURE FEEDWATER HEATERS

OTHER TG BLDG

RAD WASTE BLDG
REACTOR BLDG

TG BLDG

RA™ WASTE & CONTROL
C™NCew RATOR BOTTOMS
OTHER

POST- “1-2 ADDITIONS

SUBTOTAL BWR COSTS

ANNUAL PERMIT FEES (3.5 YRS)
TAXES & FEES (X OF CHARGES)
TAXES & FEES ($/CU.FT.)
TOTAL BWR COSTS

(a) GTCC Material:

Reference BWR (1993 dollars)
CRENE CASK CURIF LINER DOSE BURTAL DiSPOSAL
SURCHARGE HANDLING SUPCHARGE RATE CHARGE CHARGE .
0 36,680 46,115 343,353 12,680 438 827
0 18,340 0 49,529 6,358 7,227
4,000 10,480 101,068 932,008 19,038 1,066,593
0 12,000 0 25,032 5,065 42,097
0 52,400 65,878 839,496 17,780 975,554
4] 94,320 197,633 1,511, 30,460 1,833,506
0 31,000 0 &4, 666 13,973 109,639
0 183,400 5,043,488 2,198 924 59,627 5,485,439
55,000 22,000 26,154 45,892 10,165 157,211
140,000 1] 0 0 114,154 254,154
50,000 0 0 0 111,639 161,639
380C, 000 0 0 (4] 393,252 773,252
0 0 ] 0 4,485,330 4,485,330
2,000 0 0 0 60,884 62,
20,000 0 0 0 21,552 41,5%
5,000 0 e 0 12,680 17,680
7,500 0 0 0 40,590 48,090
1,000 0 0 0 16,487 17,487
70,000 0 0 4] 78,665 148,665
150,000 0 0 0 483,304 433,304
16,000 0 0 0 550,546 566,546
0 0 0 0 1,799,951 1,799,951
580,000 0 0 0 1,783,500 2,363,500
60,000 (1} 0 0 460,458 520,458
420,000 0 0 0 934,854 1,354,854
15,000 0 0 0 90,087 105,087
260,000 0 0 0 906, 980 1,166,980
25,000 0 0 0 246,088 271,088
80,000 0 0 0 153,486 233,486
(1 (o} 0 0 6,160,998 6,160,998
0 0 0 0 3,050,722 3,050,722
0 64,000 0 0 390,617 454,617
0 42,000 0 0 263,693 305,693
0 38,000 0 0 227,585 265,585
0 225,000 199,826 176,606 808, 200 1,409,632
0 61,000 0 5,007 219,112 285,119
s —— W R Y i 63,690 — 45,69
2,340,500 890,620 3,678,160 6,191,805 24,086,252 37,187,137
122,500
2,417,164
46,589,455

Table B.6 Burial Costs at the Washington Site

repository disposal could reduce disposal costs.

Assumes a low density, distributed packaging scheme and final disposal as LLW.

High density packaging and geologic
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Table B.7 Burial Costs at the Washington Site

Refercnce PWR (1991 dollars)

CRANE CASK CURIE LINER DOSE BURIAL DISPOSAL
L AR— SURCHARGE _HANDLING _SURCHARGE e . —CHARGE NS -
VESSEL WALL 30,411 49,780 67,982 129,200 122,018 399,392
VESSEL WEAD & BOTTOM 0 24,000 0 0 128,440 152,440
UPPER CORE SUPPORT ASSM 0 2,400 0 5,176 12,844 20,420
UPPER SUPPORT COLUMN 0 2,400 0 5,176 12,844 20,420
UPPER CORE BARREL 0 2,620 3,584 8,200 6,422 20,326
UPPER CORE GRID PLATE 0 6,550 13,37 20,500 16,055 56,479
GUIDE TUSES 0 3,600 0 4,866 19,266 27,732
LOWER CORE BARREL'® [} 41,920 188,448 131,200 102,752 464,320
THERMAL SHIELDS'™ 0 7,880 37,662 24,600 19,266 89,388
CORE SHROUD'*' 0 5,240 £07,248 16,400 12,844 841,732
LOWER GRID PLATE'™ 0 6,550 130,344 20,500 16,055 173,449
LOWER SUPPORT COLUMN ] §,310 3,72 4,100 3,211 12,345
LOWER CORE FORGING 0 14,410 18,958 45,100 35,321 112,789
MISC INTERNALS 0 10,480 13,.82% 32,800 25,688 82,794
BI10 SKIELD CONCRETE 0 0 0 0 801,486 801,466
REACTOR CAVITY LINER 0 0 i 0 16,440 16,440
REACTOR COOLANT PUMPS 168,000 0 0 n 134,862 302,862
PRESSUR I ZER 13,380 0 0 0 115,596 128,976
R.Mx,EHx,SUMP PUNP CAVITY PUMP 0 0 0 0 12,844 12,844
PRESSURIZER RELIEF TANK 1,190 0 0 0 38,532 39,722
SAFETY INJECTION ACCUM TANKS 24,480 0 0 0 128,440 152,920
STEAM GENERATORS 582,400 0 0 0 685,934 1,268,334
REACTOR COOLANT PIPING 16,845 0 0 0 105 963 122,808
REMAINING CONTAM. MATLS 0 0 0 0 1,689,243 1,689,243
CONTAMINATED MATRL OTHR BLD 0 0 0 0 15,319,745 15,319,745
FILTER CARTRIDGES 0 3,600 1",212 20,076 10,115 45,002
SPENT RESINS 0 26,200 43,200 54,000 64,220 187,620
COMBUSTIBLE WASTES 0 36,000 0 0 325,114 361,114
EVAPORATOR BOTTOMS 0 56,400 0 68,850 301,834 427,084
POST-TMI-2 ADDITIONS Ra———r—- —— 499,728 499,728
SUBTOTAL PWR COSTS 836, 706 301,320 1,339,562 590, 744 20,783,101 23,851,433
TOTAL PWR COSTS 23,851,433

(a) GTCC Material: Assumes a low density, distributed packaging scheme and final disposal as LLW. High density packaging and geologic
repository disposel could reduce disposal costs.
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Table B.7 Burial Costs at the Washington Site

Reference BWR (1991 dollars)
CURTE LINER DOSE

| R m m _SURCHARGE - .
STEAM SEPARATOR 0 36,680 25,687 196, 000
FUEL SUPPORT & PIECES 0 18,340 0 47,6060
CONTROL RODS/IMCORES 0 10,480 56,886 144,000
CONTROL RODS GUIDES 0 7,200 0 20,400
JET PUMPS 0 52,400 38,140 440,000
TOP FUEL GUIDES 0 94,320 127,666 792,000
CORE SUPPORT PLATE 0 18,600 0 52,700
CORE SHROUD *' 0 183,400 1,683,780 1,540,000
REACTOR VESSEL WALL 17,864 13,200 0 37,400
SAC SHIELD 49,130 0 0 o
REACT. WATER REC 84 800 0 0 0
SAC SHIELD 139,528 0 0 0
OTHER PRIMARY CONTAINMENT 0 0 0 0
CONTAINM. ATMOGPHERIC 970 0 0 0
HIGH PRESSURE CORE SPRAY 4,570 0 0 0
LOW PRESSURE CORE SPRAY 1,435 0 0 0
REACTOR BLDG CLOSED COOLING 2,805 0 0 0
REACTOR CORE 150 COOLiNG 735 0 0 0
RESIDUAL HEAT REMOVAL 13,045 0 0 0
POOL LINES & RACKS 52,125 0 0 ]
CONTAMINATED CONCRETE 10,160 0 0 0
OTHER REACTOR BUILDING ] 0 0 9
TURBINE 129,433 0 0 0
NUCLEAR STEAM CONDENSATE 18,920 0 0 0
LOW PRESSURE FEEDWATER HEATERS 141,569 0 0 0
MAIN STEAM 4,805 ] 0 0
MOISTURE SEPARATOR REHEATERS us,no 0 0 0
REACTOR FEEDWATER PUMPS 9,350 0 ] ]
HIGH PRESSURE FEEDWATER MEATERS 27,880 0 0 0
OTHER TG BLDG 0 b] 0 0
RAD WASTE BLDG 0 0 ] 0
REACTOR BLDG 0 30,400 0 0
TG BLDG 0 25,200 0 0
RAD WASTE & CONTROL 0 22,800 0 0
COMCENTRATOR BOTTOMS 0 135,000 0 163,080
OTHER 0 36,600 0 3,990
POST-TMI-2 ADDITIONS 1] 4 0 0
SUBTOTAL BWR COSTS 795,836 692,620 1,932,15¢ 3,437,170

TOTAL BWR COSTS

(a) GTCC Material: Assumes 2 low density, distributed packaging scheme and final disposal as LLW.
repository disposal could reduce disposal costs.

BURTAL DISPOSAL

—CHARGE -
11,335 269, 702
5,683 71,623
17,018 228,384
4,528 32,128
15,89 546,434
27,229 1,041,215
12,491 83, 791
53,303 3,460,483
9,087 77,551
102,046 151,176
99,798 184,59
351,540 491,069
4,009,576 4,009,576
54,426 55,396
19,266 23,83
11,335 12,770
36,284 39,089
14,738 15,473
70,321 83,366
432,040 484,165
492,150 502,310
1,609,032 1,609,032
1,594,326 1,723,759
411,618 430,538
835,695 977,264
80,532 85,337
810,778 897,488
219,986 229,336
137,206 165, 086
5,507,507 5,507,507
2,727,113 2,727,134
349,314 387,714
235,811 261,011
203,520 226,320
722,475 1,020,555
195,871 236,461

__ﬂLM_

21,531,737 28,389,521
28,389,521

High density packaging and geologic
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UPPER CORE GRID PLATE

GUIDE TUBES

LOWER CORE BARREL'"

THERMAL SHIELDS™

CORE SHROUD *'

LOWER GRID PLATE'"

LONER SUPPORT COLUMN

LOMER CORE FORGING

MISC INTERNALS

BIO SHIELD CONCRETE

REACTOR CAVITY LINER
REACTOR COOLANT PUMPS
PRESSURIZER

R.Hx, EHx, SUMP PUMP CAVITY PUMP
PRESSURIZER RELIEF TANK
SAFETY INJECTION ACCUM TANKS
STEAM CENERATORS

REACTOR COOLANT PIPING
REMAL..ING CONTAM. MATLS
CONTAMINATED MATRL OTHR BLD
FILTER CARTRIDGES

SPENT RESINS

COMBUSTIBLE WASTES
EVAPORATOR BOTTOMS
POST-TMI-2 ADDITIONS
SUBTOTAL PWR COSTS

B
[} 3
. . b ol
3 88338
3 ooooooa - 000000000000 ®

z52.

- F

o
N

TOTAL PWR COSTS

Table B.8 Burial Costs st the Washington Site

Reference PWR (1988 doilars)

CASK CURIE
_HANDLING _SURCHARGE

45,600 62,710
22,000 0
2,200 0
2,200 0
2,400 3,306
6,000 12,295
3,300 0
38,400 172,599
7 200 34,488
0 738,079
., 500 119,178
1,200 3,417
13,200 17,495
9,600 12,759
0 o
0 o
0 0
0 0
0 0
0 0
0 0
0 0
e °
0 0
0 ¢
3,300 10,338
24,000 39, 780
33,0600 0
51,700 0
276,100 1,226, 44

LINER DOSE

s
-
OF

o~ &~
- -

535338

-

g2 3583,

-

% -
oooooaaooooz§§§8§§

(a) GTCC Material: Assumes a low density, distributed packaging scheme and final disposal as LLW.
repository dispesal could reduce disposal costs.
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1,557,197
14,122,219
9,324
59,200
299,700
278,240

560,665
19,158,511
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369, 781
142, 600
18,610
18,810
19,186
51,995
25,542
426,679
82,128
769,839
158,878
11,357
104,835
76,279
738,816
15,155
279,120
119, 784
11,840
38,671
142,724
1,179,515
114,388
1,557,197
14,122,219
41,484
172,780
332,700
393,428

460,665
21,993,005
21,993,005

High density packaging and geclogic
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Table B.8 Burial Costs at the Washington Site

Reference BWR (1988 dollars)
CRANE CASK CURTE LINER DUSE BURIAL D1SPOSAL
R i SURCHARGE _HANDLING _SURCHARGE " ——CHARGE -
STEAM SEPARATOR 0 33,600 23,689 180,880 10,449 248,618
FUEL SUPPORT & PIECES 0 16,800 0 43,960 5,239 65,999
CONTROL RODS/INCORES 0 9,600 52,074 132,720 15,688 210,082
CONTROL RODS GUIDES 0 6,600 0 18,792 4,17 29,566
JET PUMPS 0 48,000 35,160 405,600 14,652 503,612
TOP FUEL GUIDES 0 86,400 17,776 730,080 25,101 959,357
CORE SUPPORT PLATE 0 17,050 0 48,546 11,514 77,110
CORE SKROUD'*' 0 168,000 1,539,720 1,419,600 49,136 3,176,456
REACTOR VESSEL WALL 17,435 12,100 (4} 34,452 8,377 72,364
SAC SHIELD 48,857 0 0 0 94,069 142,926
REACT. WATER REC 79.300 ] ] 0 91,997 171,297
SAC SHIELD 138,788 0 0 (] 324,061 462,849
OTHER PRIMARY CONTAIMMENT 0 0 0 0 3,696,152 3,696,152
CONTAINM. ATMOSPKERIC 931 [} 0 0 50,172 51,103
WIGH PRESSURE CORE SPRAY 4,531 0 0 0 17,760 22,29
LOW PRESSURE CORE SPRAY 1,416 0 0 0 10,449 11,864
REACTOR BLDG CLOSED COOLING 2,747 0 0 ] 33,448 36,195
REACTOR CORE 1SO COOLING 716 0 0 0 13,586 14,302
RESIDUAL WEAT REMOVAL 12,909 0 0 0 64,824 77,733
POOL LINES & RACKS 51,833 0 0 0 398,268 450, 101
CONTAMINATED CONCRETE 9,848 0 i ¢ 453,679 463,528
OTHER REACTOR BUILDING 0 0 0 0 1,483,256 1,483,256
TURBINE 128,303 0 0 0 1,469,699 1,598,002
NUCLEAR STEAM CONDENSATE 18,687 0 0 0 379,442 398,129
LOW PRESSURE FEEDMATER MEATERS 140,751 0 0 0 770,370 911,121
MAIN STEAM &, 747 0 ] 0 74,237 78,983
MOISTURE SEPARATOR RENEATERS 86,204 0 ] 0 747,400 833, .4
REACTOR FEEDWATER PUMPS 9,155 0 0 0 202,790 211,95
HIGH PRESSURE FEEDWATER HEATESS 27,724 0 0 0 126,481 154, 205
OTHER TG BLDG 0 0 0 0 5,076,992 5,076,992
RAD WASTE BLDG 0 0 0 0 2,513,958 2,513,958
REACTOR BLDG 0 35,200 0 0 322,000 357,200
16 BLDG 0 23,100 0 0 217,372 240,472
RAD WASTE & CONTROL (] 20,900 0 0 187,607 208,507
CONCENTRATOR BOTTOMS 0 123,750 0 150,378 566,000 946,128
OTHER 0 33,550 0 3,677 180,560 217,787
POST-TMI-2 ADDITIONS 0 0
SUBTOTAL BWR COSTS 784,881 634,650 1,768,419 3,168,685 19,848,608 26,205,242
26,205,262

TOTAL BWR COSTS

(8) GTCC Material: Assumes a low density, distributed peckaging scheme and final disposal as LLW. High density packaging and geologic
repository disposal could reduce dispesal costs.

g xipuaddy



8 A LOEI-OFANN

oTg

Table B.9 Burial Costs st the Washington Sitc

Reference PWR (1986 dof’ars)

CRANE CASK CURTE LINER DOSE BURIAL DISPOSAL
S ——— SURCHARGE _HANDLING _SURCHARGE - —CHARGE . -
Ve EL WALL 28,864 27,284 56,5644 106,224 94,620 313,536
VESSEL HEAD & BOTTOM 0 28,720 0 0 99,600 128,320
UPPER CORE SUPPORT ASSM 0 2,872 0 5,154 9,960 17,986
UPPER SUPPORT COLUMN 0 2,872 0 5,154 ¢,960 17,986
UPPER CORE BARREL 0 1,436 2,981 6,351 4,580 15,748
UPPER CORE GRID PLATE 0 3,590 11,098 15,878 12,450 43,016
GUIDE TUBES 9 4,308 0 5,345 14,940 24,593
LOWER CORE BARREL'* 0 22,976 155,998 101,617 79,680 360,270
THERMAL SHIELDS™®' 0 4,308 31,173 19,053 16,940 69,476
CORE SHROUD'*' 0 2,872 667,474 12,702 9,960 493,008
LOMER GRID PLATE'™ 0 3,590 107,777 15,878 12,450 139,69
LOWER SUPPORT COLUMN 0 718 3,086 3,176 2,490 9,470
LOWER CORE 7ORGING 0 7,898 15,772 34,931 27,39 85,991
MISC INTERNALS 0 5,744 11,503 25,404 19,920 62,571
BIQ SHIELD CONCRETE 0 0 0 0 621,504 621,504
REACTOR CAVITY LINER ) 0 o 0 12,749 12,749
REACTOR COOLANT PUMPS 65,532 0 0 o 104,580 178,112
PRESSURTZER 13,054 0 0 0 89,640 102,69
R.Hx,EHx,SUMP PUMP, CAVITY PUNP e 0 0 0 9,960 9,960
PRESSURIZER RELIEF TANK 1,109 0 0 0 29,880 30,989
SAFETY INJECTION ACCUM TANKS 24,156 0 0 0 99,600 123,754
STEAM GENERATORS 269,617 0 0 0 531,914 781,331
REACTOR COOLANT PIPING 16,560 0 0 0 82,170 98,730
REMAINING CONTAM. MATLS (i 0 0 0 1,309,939 1,309,939
CONTAMINATED MATRL OTHR BLD 0 0 0 0 11,879,840 11,879,840
FILTER CARTRIDGES 0 4,308 9,322 26,663 7,844 48,137
SPENT RESINS 0 14,360 35,889 55,907 49,800 155,956
COMBUSTIBLE WASTES 0 43,080 0 0 252,113 295,193
EVAPORATOR BOTTOMS 0
SUBTCTAL PWR COSTS 398,691 248,428 1,108,617 504,366 15,728,932 17,989,034
TOTAL PWR COSTS 17,989,034

(a) GTCC Material: Assumes a low densit,, distributed packaging scheme and final disposai as LLW. High density packaging and geologic
repository disposal could reduce dis; osal costs.
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STEAM SEPARATOR
FUEL SUPPORT & PIECES
CONTROL RODS/INCORES
CONTROL RODS GUIDES

JET PUMPS

TOP FUEL GUIDES

CORE SUPPORT PLATE

CORE SHROUD'™'

REACTOR VESSEL WALL

SAC SHIELD

REACT. WATER REC

SAC SHIELD

OTHER PRIMARY CONTAINMENT
CONTATNM. ATMOSPHERIC
HIGH PRESSURE CORE SPRAY
LOW PRESSURE CORE SPRAY
REACTOR BLDG CLOSED COOLING
REACTOR CO®E 1SO COOLING
RESIDUAL IEAT REMOVAL
POOL LINES & RACKS
CONTAMINATED CONCRETE
OTHER BEACTOR BUILDING
TURBINE

NUCLEAR STEAM CONDENSATE
LOW PRESSURE FEEDWATER HEATERS 139,

W o
Suss

.
282

23BYES.

WV s
0 - N e
N

&
§63-8

- -
w
—
-~

Table B.9 Burial Costs at the Washington Site

Reference BWR (1986 dollars)
CASK CURIE
_HANDLING _SURCHARGE

20,104 21,361
10,052 (1]

5,764 47,074
8,616 2
28,720 31,709
51,696 106, 191
22,258 0
100, 1,392,364

.
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LINER DOSE

119,000
39,135

8338
883338
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MAIN STEAM 4,683

MOISTURE SEPARATOR REHEATERS 85,652

REACTOR FEEDWATER PUMPS 8,543

HIGH PRESSURE FEEDWATER HEATERS 27,554

OTHER TG BLDG 0

RAD WASTE BLDG 0

REACTOR BLDG 0 45,952

TG BLDG 0 30,156

RAD WASTE & CONTROL 0 27,284

CONCENTRATOR BOTTOMS 0 161,550 153,89
OTHER MOEGIE 43,798 Sasaisiaie — 5
SUBTOTAL BWR COSTS 735,508 572,246 1.598, 700 4,404,856

TOTAL BWR COSTS

(a} GTCC lcter\';l: Assumes a low density, distributed packaging scheme and final disposal as LLW.
repository disposal could reduce disposal costs.

BURIAL DISPOSAL

CHARGE - .
8,790 169,255
4,407 53,5%
13,197 386,015
3,511 31,865
12,326 762,755
21,115 1,385,003
9,686 82,934
41,334 3,319,218
7,047 75,998
79,132 127,692
77,389 113,261
272,605 410,587
3,109,263 3,109,263
42,206 43,094
14,940 19,429
8,790 10,184
28,137 30,820
11,429 12,123
54,531 67,291
335,030 386, 544
381,642 391,151
1,247,739 1,267,739
1,236,335 1,363,406
319,193 337,625
648,047 787,907
62,649 67,132
628,725 714,377
170,590 179,533
106,398 133,952
4,270,848 4,270,848
2,116, 2,114,782
272,859 318,811
184,198 214,354
158,975 186,259
560,250 875,696
- 200,599
16,669, 784 ~3,981,09
23,981,09

High density packaging =nd geclogic
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Appendix B

Table B.10 Burial Costs at the South Careclina Site
Reference PWR (1998 dollars)

CURIE LINER DOSE DOSE RATE
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285,771,187

3,354,969

37,237,812

19,380,000

234,183,406

SITE ACCESS FEES, (3 YRS)

SUBTOTAL PR COSTS

TAXES AND SURCHARGES

TOTAL PUR COSTS

285,771,187

High density packaging and geologic

Assumes a low density, distributed packaging scheme and final disposal as LLW.

repositery disposal could reduce disposal costs.

{a) GTCC Material:
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STEAM SEPARATOR

FUEL SUPPORT & PIECES
CONTROL RODS/INCORES
CONTROL ~0DS GUIDES
JET PUMPS

TOP FUEL GUIDES

REACTOR VESSEL WALL

SAC SHIELD

REACT. WATER REC

SAC SHIELD

OTHER PRIMARY CONTAINMENT
CONTAINN. ATMOSPHERIC

NIGH PRESSURE CORE SPRAY
LOW PRESSURE CORE SPRAY
REACTOR BLDG CLOSED COOLING
REACTOR CORE 1SO COOLING
RESIDUAL HEAT REMOVAL

POOL LINER & RACKS
CONTAMINATED COMCRETE

OTHER REACTOR BUILDING
TURBINE

NUCLEAR STEAM CONDENSATE
LOW PRESSURE FEEDWATER HEATERS
MAIN STEAM

MOISTURE SEPARATOR REMEATERS
REACTOR FEEDWATER PUNPS
HIGH PRESSURE FEEDWATER HEATERS
UTHER TG BLDG

RAD WASTE BLDG

REACTOR BLDG

TG BLDG

RAD WASTE & CONTROL
CONCENTRATOR BOTTOMS

OTHER

POST-TMi-2 ADDITIONS

SITE RCCESS FEES, (3.5 YPS)
SUBTOTAL BUR COSTS

TAXES AND SURCHARGES
TOTAL BWR COSTS

%
# 3
3

Table B.10 Burial Costs at the South Carolina Site
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(a) GTCC Material: Assumes a low density, distributed packaging scheme and final disposal as LLW.

repository disposal could reduce dispesal costs.
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Table B.11 Burial Costs at the South Carolina Site

Reference PWR (1997 dollars)
BASE DISPOSAL CASK CURIE LINER DOSE
- E— —CHARGE _HANDLING _SURCHARGE il i
VESSEL WALL 2,379,200 1,140,000 4,560,000 1]
VESSEL HEAD & BOTTOM 1,515,780 1,200,000 6,000 (i}
UPPER CORE SUPPORT ASSM 143,100 120,000 3,000 0
UPPER SUPPORT COLUMN 132,300 120,000 50,000 0
UPPER CORE BARREL 63,000 60,000 240,000 0
UPPER CORE GRID PLATE 157,500 150, 000 600,000 4
GUIDE TUBES 233,100 180,000 30,000 0
LOWER CORE BARREL' 1,008,000 960,000 3,840,000 0
THERMAL SHIELDS'™ 189,000 180,000 720,000 0
CORE SHROUD' 108,400 120,000 7,320,000 0
LOWER GRID PLATE'® 38,280 150,000 1,200,000 (]
LOMEP SUPPORT COLUNN 39,960 3¢,000 120,000 0
LOMER CORE FORGING 434,160 330,000 750,000 0
MISC INTERNALS 352,000 240,000 600,000 0
B10 SHIELD CONCRETE 8,580,000 0 360,000 0
REACTOR CAVITY LINER 172,800 0 3,000 0
REACTOR COOLANT PUMPS 3,008,000 0 23,298 0
PRESSURIZER 1.365,000 1} 1,521 0
R.Hx,EHx, SUMP PUMP, CAVITY PUMP 126,000 0 3,537 0
PRESSURIZER RELIEF TANK 378,000 0 1,212 0
SAFETY INJECTION ACCUM TANKS 1,346,400 0 24,432 0
STEAM GENERATORS 11,008, 000 0 1,320,000 0
REACTOR COOLANT PIPING 1,198,789 0 89,400 0
REMAINING CONTAM. MATLS 21,192,300 0 67,137 0
CONTAMINATED MATRL OTHR BLD 163,033,074 0 55,275 0
FILTER CARTRIDGES 216,000 180,000 1,500,000 0
SPENT RESINS 792,000 600,000 2,400,000 ¢
COMBUST IBLE WASTES 3,780,000 1,800,000 90,000 0
EVAPORATOR BOTTOMS 3,722,400 2,820,000 11,280,000 0
POST-TMI-2 ADDITIONS . 1.470.863 1] 1] 0
SUBTOTAL PWR COSTS 234,183 406 19,380,000 37,237,812 0

TAXES AND SURCHARGES

TOTAL PWR COSTS

(a) GTCC Material: Assumes a low density, distributed packaging scheme and final disposal as LLW.
repository disposal could reduce disposal costs.

DOSE RATE

SURCHARGE
1,162,016
0

45,792
42,33
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Table B.i1 Burial Costs at the South Carolina Site
Reference BWR (1997 dollars)

BASE DISPOSAL CASK CURIE LINER DOSE DOSE RATE DISPOSAL
—LHARGE ~HANDLING -SURCHARGE ~—RAIE_ SURCHARGE N - - A

70,184 2,736,400
30,917 725,329
1,483,819
463,843
3,830, 76%
11,195,338
1,370,340
21,773,892
1,463,861
2,444 008
1,638,998
6,223,800
43,586,400
535,245
269,720
119,460
420,860
145,245
814,229
5,349,080
5,899,476
15,822,270
19,792,106
4,045,905
8,795,160
792,000
7,970,910
2,164,665
1,627,853
54,199,080
26,800, 785
8,855,437
5,822,629
5,336,659
51,120,208
6,368,465
10,611
331,814,854

STEAM SEPARATOR 146,216 840,000 1,580,000
FUEL SUPPORT & ™IECES 64,4M 420,000 210,000
CONTROL RODS/INCORES 191,770

CONTROL RODS GU.DES 53,900

JET PUMPS 155,925

TOP FUEL GUIDES 267,120

CORE SUPPORT PLATE 179,080

CORE SHROUD '* 522,900 4,200,000 16,800, 000
REACTOR VESSEL WALL 113,767 660, 000 648,000
SAC SHIELD 2,393,608 50,400
REACT. WATER REC 1,035,698 3,300
SAC SKIELD 6,198,720 25,080
OTHER PRIMARY CONTAINMENT 43,474,200
CONTAINM. ATMOSPHERIC 533,925
RIGH PRESSURE CORE SPRAY 258,400
LOW PRESSURE CORE SPRAY 118,800
REACTOR BLDG CLOSED COOLING 418,880
REACTOR CORE 1SO COOLING 144,585
RESIDUAL HEAT REMOVAL 809,609
POOL LINER & RACKS 5,339,180
CONTAMINATED CONCRETE 5,888,916
OTHER REACTOR BUILDING 15,784,650
TURBINE 19,753,826
NUCLEAR STEAM CONDENSATE 4,037,985
LOW PRESSURE FEEDMATER HEATERS 8,767,440
MAIN STEAM 790,020
MOISTURE SEPARATOR REHEATERS 7,953,750
REACTOR FEEDWATER PUMFS 2,158,065
HIGH PRESSURE FEEDWATER HEATERS 1,422,573
OTHER TG BLDG 54,028,800
RAD WASTE BLDG 26,753,265 47,520
REACTOR BLDG 6,839,437 ,9¢ 96,000
TG BLDG 4,499,629 : ) 63,000
RAD WASTE & CONTROL 4,139,659 57,000
CONCENTRATOR BOTTOMS 15,297,858 27,000,000
OTHER 6,147,419 ! 287,700
POST-TMI-2 ADDITIONS —£10.611 e 0
SUBTOTAL BWR COSTS 246,578,591 23,910,000 59,649,060

'SFJC‘.CJOOOZJOODC)‘:‘QDOOQOOODOVDDODODO

OOOOOOGOC}\‘D-’DOOCOOOOOTJOO

oo ooooo

TAXES AND SURCHARGES

TOTAL BWP COSTS 331,814,254

(af—AG}EE“;;;E?TSé: Assumes a low density, distributed packaging scheme and final disposal as LiLW. High density packaging and geciogic
repository disposal could reduce disposai costs.
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THERMAL SHIELDS'
CORE SHROUD'™

LOMER GRID PLATE™
LOWER SUPPORT COLUMN
LOMER CORE FORGING
MISC INTERMALS

B10 SHIELD COMCRETE
REACTOR CAVITY LINER
REACTOR COOLANT PUMPS
PRESSURIZER

R.Hx, ENx,SUMP PUMP CAVITY PUMP

PRESSURIZER RELIEF YANK
SAFETY INJECTION ACCUM TANKS
STEAM GENERATORS

REACTOR COOLANT PIPING
REMAINING CONTAM. MATLS
CONTAMISATED MATRL OTHR BLD
FILTER CARTRIDGES

SPENT RESINS

COMBUSTIBLE WASTES
EVAPCRATOR BOTTOMS
POST-TMI-2 ADDITIONS
SUBTOTAL PWR COSTS

BARNWELL COUNTY BUSIMESS TAX

coooaoggggoggcooo090399096995

™,6%0

Reference PWR (1996 dellars)

cASK QmIE LINER DOSE

_HANDLING _SURCHARGE . —
87,400 1,545,460 0
92,000 214,000 0
9,200 21,400 0
9,200 32,400 0
4,600 81,340 0
11,500 73,750 °
13,800 48,600 0
73,600 3,865,600 0
13,800 724,800 0
9,200 7,368,800 0
11,500 1,208,000 0
2,300 93,470 0
25,300 356,840 0
18,400 259520 0
0 0 o
0 o 0
0 0 0
0 0 o
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
13,800 291,600 0
46,000 1,495,000 0
138,000 321,000 0
216,200 2,356,940 0

PR—— F——— R S

795,800 20,358,520 0

SOUTH CARCLINA LLRW DISPOSAL TAX (INSIDE SE TOMPACT)
SOUTH CAROLINA LLRW DISPOSAL TAX (OUTSIDE SE COMPACT)

TOTAL PWR COSTS (INSIDE SE COMPACT)
TOTAL PWR COSTS (OUTSIDE SE COMPACT)

Table B.12 Buria! Costs at the South Carolina Site

(a) GICC Material: Assumes a low density  aistributed packaging scheme and final disposal as LLW.
repository disposai could reduce disposal costs.

BURIAL
_CHARGE

314,526
331,080
33,108
33,108
16,556
41,385
49,662
264,864
49,662
33,108
41,385
8,277
91,047
66,216
2,065,939
42,378
347,634
297,972
33,108
99,324
331,080
1,768,133
273, 141
4,354,364
39,489,733
26,073
165,540
838,046
778,038

1,288,150
53,572,634
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229,741,255
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High density packaging and geclogic
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Table B.12 Burial Costs at the South Carolina Site

Reference BWR (1996 dollars)

CRANE CASK CURIE LINER DOSE BURIAL DISPOSAL
R SURCHARGE _HANDLING _SURCHARGE sl s _CHARGE oo S
STEAM SEPARATOR Q0 64,400 680,400 0 29,218 774,018
FUEL SUPPORT & PIECES 0 32,200 680,400 0 14,650 727,250
CONTROL RODS/INCORES 12,480 18,400 966,400 0 43,868 1,061,148
CONTROL RODS GUIDES 0 27,600 72,240 0 1,671 111,511
JET PUNPS 0 92,000 972,000 0 40,971 1,104,971
TOP FUEL SUIDES 1] 165,600 2,928,240 0 70,189 3,164,029
CORE SUPPORT PLATE 0 71,300 251,100 0 32,198 354,598
CORE SHROUD'*' 0 322,000 16,912,000 0 137,398 17,371,398
REACTOR VESSEL WALL «8 'S0 50,600 444 400 0 23,424 566,604
SAC SHIELD 75,600 0 4] 0 263,043 338,643
REACY. WATER REC 58,000 0 0 0 257,249 315,249
SAC SHIELD 205,200 0 0 0 906, 166 1,111,366
OTHER PRIMARY CONTAINMENT 0 0 0 0 10,335,490 10,335,4%0
CONTAINM. ATMOSPHERIC 4,380 0 0 0 140,295 144,675
HIGH PRESSURE CORE SPRAY 8,300 [t} 0 0 49,662 57,962
LO¥ PRESSURE CORE SPRAY 2,820 0 0 0 29,218 32,038
REACTOR BLDG CTLOSED COOLING 6,570 0 0 c 93,530 100,100
REACTCR CORE 1SC COOLING 2,190 0 0 0 37,9 40,181
RESIDUAL MEAT REMOWAL 19,740 1] 0 e 181,266 201,006
POOL LINER 5 RACKS 31,00 0 0 0 1,113,670 1,194,670
CONTAMINATED CONCRETE 35,040 0 0 (1} 1,268 616 1,303,656
OTHER REACTOR BUILDING 0 [ 0 0 4,147,605 4,147,605
TURB I NE 163,560 (1] 0 0 4,109,694 4,273,256
MUCLEAR STEAM CONDENSATE 33,840 0 0 0 1,061,029 1,094,869
LOW PRESSURE FEEDMATER HEATERS 226,800 0 0 0 2,156,172 2,380,972
MAIN STEAM 8,460 0 0 [ 207,587 216,047
MOISTURE SEPARATOR REMEATERS 140,400 0 0 0 2,089,943 2,230,343
REACTOR FEEDMATER PUMPS 21,900 ] 0 0 567,057 588,957
HIGH PRESSURE FEEDWATER NEATERS 43,200 0 0 0 353,676 396,876
O/HER TG BLDG 0 0 0 ] 14,196,710 14,196,710
RAD WASTE BLDG 0 0 V] 0 7,029,739 7,029,739
REACTOR BLDG ¢ 147,200 342,400 0 886,467 1,376,067
TG BLDG 0 96,600 224,700 1] 598,427 919, 727
RAD WASTE & CONTROL 0 87,400 203,300 (1} 516,485 807,185
CONCENTRATOR BOTTOMS 0 517,500 5,598,060 0 1,862,325 7,977,885
OTHER [ 140,300 485,020 0 504,897 1,130,217
POST-TH!-2 ADDITIONS 0
TOTAL BWR COSTS 1,197,660 1,833,100 30,760,560 0 55,470, 881 89,262,301
BARNWELL COUNTY BUSINESS TAX 2,142,295
SOUTH CAR™ INA LLRW DISPOSAL TAX (INSIDE SE COMPACT) 157,492,535
SOUTH CARU 'NA LLRW DISPOSAL TAX (OUTSIDE SE COMPACT) 157,492,535
TOTAL 3WR C'Y5TS (INSIDE SE COMPACT) 248,897,132
TOTAL BWR C,°'® (OUTSIDE SE COMPACT) 248,897,132

(a) GICC b. ii~l: Assumes a low density, distributed packaging scheme and final disposal as LLW. HNigh density packaging and geoingic
reposityu'y diz msal could reduce disposal coets.
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Reference BWR (1995 doliars)
CRANE CASK CURTE LINER DOSE
COPONENT e SURCHARGE _HANDLING _SURCHARGE il o
STEAM SEPARATOR ] 64,400 680,400 0
FUEL SUPPORT & PIECES 0 32,200 680,400 0
CONTROL RODS/INCORES 12,489 18,400 966,400 0
CONTROL RODS GUIDES ¢ 27,600 72,240 0
JET PUNPS 0 92,000 972,000 0
TOP FUEL GUIDES 0 165,600 2,926,240 0
CORE SUPPORT PLATE 0 71,300 251,100 0
CORE SHROUD'*' 0 322,000 16,912,000 0
REACTOR VESSEL WALL 48,180 50,600 444,400 0
SAC SHIELD 75,600 0 0 0
REACT. WATER kEC 58,000 0 o 0
SAC SHIELD 205,200 0 0 0
¢ 'ER PRIMARY CONTAINMZNT 0 0 (1] 0
CO.' N INM. ATMOSPHERIC 4,380 0 0 [}
HIGH +RTSURE CORE SPRAY 8,300 0 0 0
LOW PRESSUIE CORE SPRAY 2,820 0 0 0
REACTOR BLDG CLOSED COOLING 6,570 0 0 0
REACTOR CORE 1SO COOLING 2,190 0 0 0
RESIDUAL HEAT REMOVAL 19,740 0 0 0
POOL LINER & RACKS 81,000 0 0 0
CONTAMINATED CONCRETE 35,040 0 0 0
OTHER REACTOR BUILDING 0 0 0 0
TURBINE 163,560 0 e i
NUCLEAR STEAM CONDENSATE 33,840 0 ] ¢
LOW PRESSURE FEEDKATER HEATERS 226,800 0 ] ¢
MA(N STEAM 8,460 0 0 0
MOISTURE SEPARATOR REHEATERS 140,400 0 0 ()
REACTOR FEEDWATER PUMPS 21,900 0 0 0
HIGH PRESSURE FEEDWATER HEATERS 43,200 0 0 e
OTHER TG BLDG 0 0 0 0
RAD WASTE BLDG 0 ] 0 0
REACTOR BLDG 0 147,200 342,400 0
16 BLDG 0 96,600 224,700 0
RAD WASTE 8 CONTROL P 87,400 203,300 0
CONCENTRATOR BOTTOMS 0 517,500 5,598,060 (4}
OTRER 0 140,300 485,020 0
POST-TMI-2 #SDITIONS s c Il Al N L Q
SUBSTOTAL BWR COSTS 1,197,660 1o 2,100 30,760,660 0

BARNWELL COUNTY BUSINESS TAX

Table B.13 Burial Costs at the South Carolina Site

SOUTK CAROLINA LLRW DISPOSAL TAX (INSIDE SE COMPACT)
SOUTH CAROLINA LLRW DISPOSAL TAX (OQUTSIDE SE COMPACT)

TOTAL BWR COSTS (INSIDE SE COMPACT)
TOTAL BWR COSTS (OUTSIDL SE COMPACT)

(—u GTCC Material: Assumes a low density, distributed packaging scheme and final disposal as LLW.

~epository disposal could reduce disposal costs.

BURTAL

=;F

pnzs

-
o
B

C PR

NE3IPRPER VAR

3l F 888y

56,429,240

90,220,660
2,165,296

157,492,535
157,492,535

249,878,491
249,878,401

High density packaging and geologic
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Tabie B.14 Surial Costs at the South Carolina Site

Reference PWR (1994 doilars)

CRANE CASK CURTE LINER DOSE BURIAL DISPOSAL
 SR— SURCHARGE _HANDLING _SURCHARGE - CHARGE — -
VESSEL WALL 64,030 68,210 1,188 640 0 272,080 1,592,960
VESSEL WEAD & BOTTOM 0 71,800 166,000 " 286,400 524,200
UPPER CORE SUPPORT ASSM 0 7,180 16,600 0 28,640 52,420
UPPER SUPPORT COLUMN 0 7,180 £s, %0 0 28,640 60,760
UPPER CORE BARREL 0 3,590 62,560 ¢ 14,320 80,470
UPPER CORE GRID PLATE e 8,975 287,500 0 35,800 332,275
GUIDE TUBES 0 10,770 37,410 0 42,960 91,120
LOVER CORE BARREL'" e 57,440 3,129,600 0 229,120 3,416, (60
THERMAL SHIELDS'™ 0 10,770 724,800 0 42,960 778,530
CORE SHROUD'" 0 7,180 10,574,271 0 28,640 10,610,091
LOMER GRID PLATE' 0 8,975 1,725,000 0 35,890 1,769,775
LOWER SUPPORT COLUMN 2 1.795 71,900 0 7,160 80,855
LOWER CORE FORGING 0 19,745 274,505 1] 78,760 373,010
MISC INTERNALS 0 14,360 199,640 0 57,280 271,280
BI0 SHIELD CONCRETE 0 0 0 ¢ 1,787,138 1,787,136
REACTOR CAVITY LINER 0 0 0 0 34,859 36,659
REACTOR COOLANT PUMPS 107,400 0 4] [\ 300,720 408,120
PRESSURIZER 17,360 0 L 0 257,760 275,120
R.H=, EHx,SUMP PUMP,CAVITY PUMP 0 0 0 0 28,540 28,640
PRESSURIZER RELIEF TANK 3,370 0 (] 0 85,920 89,290
SAFETY INJECTION ACCUM TANKS 25,480 0 (i 0 286,400 311,880
STEAM GENERATORS 387,200 0 (] 0 1,529,519 1,918,719
REACTOR COOLANT PIPING 22,295 0 0 0 236,280 258,575
REMAINING CONTAM. MATLS 0 0 0 2 3,766,733 3,766,733
ONTAMINATED MATRL OTHR BLD 0 0 0 v 34,160,503 34,160,503
FILTER CARTRIDGES 0 10,770 224,250 0 22,554 257,574
SPENT RESINS 0 35,900 1,150,000 0 143,200 1,329, 100
COMBUSTIBLE WASTES 0 107, 700 249,000 0 724,950 1,081,650
EVAPORATOR BOTTOMS 0 168, 730 1,815,395 0 673,040 2,657,165
POST-TMI-2 ADDITIONS ] g 1,116,311
SUBTOTAL PW" COSTS 627,135 621,070 21,922,011 0 46,342,885 69,513,101
SARNWELL COUNTY BUSINESS TAX 1,668,314
SOUTHEAST COMPACT ACCESS FEE (IN-REGION) 47,896,278
SOUTHEAST COMPACT ACCESS FEE (OUT-OF-REGION) 142,396,340
TOTAL PWR COSTS (IN-REGIOM) 119,077,693
TOTAL PUR COSTS (OUT-OF-REGION) 213,575,755

(a) GTCC hteﬂ:l: Assumes a low density, distributed packaging scheme and final disposal as LiW. High density packaging and geologic
repository disposal could reduce disposal costs.

f xipuaddy
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Table B.14 Burial Costs at the South Carolina Site
Reference BWR (1994 dollars)

CRANE CASX CURIE LINER DOSE
R, SURCHARGE _HANDLING SURCHARGE ~BAIE
STEAM SEPARATOR 0 50,260 523,250 0
FUEL SUPPORT & PIECES b 25,130 523,25¢C 0
CONTROL RODS/INCORES 9,600 14,360 966,400 0
CONTROL RODS GUIDES 0 21,540 56,520 0
JET PUNPS 0 71,800 747,500 0
TOP FUEL GUIDES 0 129,240 2,252,160 0
CORE SUPPORT PLATE 0 55,645 193,285 0
CORE SHROUD * 0 251,300 24,150,000 0
REACTOR VESSEL WALL 37,070 39,490 341,550 C
SAC SHIELD 58,5%0 0 0 0
REACT. WATER REC 52,500 0 0 v}
SAC SHIELD 159,030 0 0 0
OTHER PRIMARY CONMTAINMENT 0 0 0 0
CONTAINM, ATMOSPHERIC 3,370 0 0 0
HIGK PRESSURE CORE SPRAY 6,370 0 0 0
LOW PRESSUFRE CORE SPRAY 2,170 0 0 0
REACTOR BLDG CLUSED COOLING 5,055 0 0 0
REACTOR CORE 1SOC COOLING 1,685 0 0 0
RESIDUAL HEAT REMOVAL 15,190 0 0 0
POOL LINER & RACKS 62,775 0 0 0
CONTAMINATED CONCRETE 26,960 0 0 0
OTHER REACTOR BUILDING 0 0 0 0
TURBINE 125,860 0 0 0
NUCLEAR STEAM CONDENSATE 26,040 4] 0 0
LOW PRESSURE FEEDWATER MEATERS 175,770 0 0 0
MAIN STEAM 6,510 0 0 0
MOISTURE SEPARATOR REWEATERS 108,810 0 0 0
REACTOR FEEDWATER PUMPS 16,850 0 0 0
HIGH PRESSURE FEEDWATER HEATERS 33,480 0 C 0
OTHER TG BLDG C 0 0 0
RAD JASTE BLDG 0 0 0 0
REACTOR BLDG 0 114,880 265,600 0
TG BLDG 0 75,390 174,300 0
RAD WASTE & CONTROL 0 68,210 157,700 0
CONCENTRATOR BOTTOMS e 403,875 4,311,890 0
OTHER 0 109,495 376,515 0
POST-TMI-2 ADDITIONS Shvim R 2 i PR—r 8
SUBTOTAL BWR COSTS 933,685 7,430,615 35,039,920 0
BARNWELL COUNTY BUSINESS TAX
SOUTHEAST COMPACT ACCESS FEE (IN-REGION)
SOUTHEAST COMPACY ACCESS FEE (OUT-OF-REGION)
TOTAL BWR COSTS (IN-REGION)
TOTAL BWR COSTS (OUT-OF-REGION)
(a) GTCC Material: Assumes a low density, distributed packaging scheme and final disposal as LLW.

repository disposal could reduce disposal costs.

BURIAL DISPOTAL
_.CHARGE LCOST___
25,275 598, 785
12,673 561,053
37,948 1,028,308
10,096 88,156
35,442 854, 742
60,717 2,642 117
27,852 276,782
118,856 24,520,156
20,263 438,373
227,545 286,135
222,533 275,033
783,877 942,907
8,940,692 8,940,692
121,362 126,732
42,960 49,330
25,275 27,445
80,908 85,963
32,864 34,549
156,804 171,99
963,378 1,026,153
1,097,413 1,124,373
3,587,876 3,587,876
3,555,083 3,680,943
917,840 943,880
1,863,462 2,039,232
179,573 186,083
1,807,900 1,916,710
490,532 507,382
305,947 339.427
12,280,832 12,280,832
6,081,060 6,081, 060
766 836 1,147 _.316
517,668 767,358
446,784 672,694
1,611,000 6,326,765
436,760 922,770

_— % .Y W7
47,984 960 85,389,180
2,049, 340

49,593,3%

147,439,820

137,031,914
234,878,340

high density packaging and geologic

g xipuaddy
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CRANE CASK CURIE LINER DOSE
¥ CES— SURCHARGE _HANDLING _SURCHARCE —RA]
VISSEL WALL 64,030 68,210 1,188,640 0
VESSEL HEAD & BOTTOM 0 71,800 166,000 0
UPPER CORE SUPPORT ASSM 0 7,180 16,600 0
UPPER SUPPORT COLUMN 0 7,180 24,940 0
UPPER CORE BARREL 0 3,590 2,560 0
UPPER CORE GRID PLATE 0 8,975 287,500 0
GUIDE TUBES 0 10,770 37,410 0
LOWER CORE BARREL * 0 57,440 3,129,600 0
THERMAL SHIELDS 0 10,77 724,800 0
CORE SHROUD ° 0 7.180 10,574,271 4]
LOMER GRID PLATE " 0 8,975 1,725,000 0
LOVER SUPPORT COLUMN 0 1,795 71,900 0
LUMER CORE FORGING 0 19,745 274,505 0
MISC INTERNALS 0 14,360 196,640 0
BI1O SHIELD CONCRETE 0 0 0 0
REACTOR CAVITY LINER ¢ 0 0 0
REACTOR COOLANT PUMPS 107,400 0 0 0
PRESSUR ] ZER 17,360 0 0 0
R.Hx, EHX,SUMP PUMP ChviTY PUMP 0 (4 0 0
PRESSURIZER RELIEF TANK 3,370 0 0 0
SAFETY INJECTION ACCUM TANKS 25,480 0 0 0
STEAM GENERATORS 387,200 0 4] 0
TEACTOR COOLANT PIPING 22,295 0 0 0
REMAINING CONTAM, MAT.S c 0 0 0
CONTAMINATED MATRL OTHR BLD 0 0 c 0
FILTER CARTRIDGES 0 10,770 224,250 0
SPENT RESINS 0 35,900 1,150,000 o
CMBUSTIBLE WASTES ) 107,700 249,000 0
EVAPORATOR BOTTOMS 0 168, 720 1,815,395 0
POST-TMI-2 ADDITICNS Sl SRS A WENSS
SUBTOTAL PWR COSTS 627,135 621,070 21,922,011 0
BARNWELL COUNTY BUSINESS T.\X
SOUTHEAST COMPACY ACCESS FEE (IN-REGION)

SOUTHEAST COMPACY ACCESS FEE (OUT-OF-REGION)

TOTAL PWR COSTS (IN-REGIOW)

TOTAL PWR COSTS (OUT-OF-REGION)

(a) GTCC Material: Assumes a low density, distributed packaging scheme and final disposal as LLW.

repesitory disposal could reduce disposal

Table B.15 Burial Costs at the South Carolina Site

Reference PWR (1993 dollars)

costs.

BURTAL
—CHARGE

224,200
236,000
23,600
23,600
11,800
29,50¢
35,400

47,200
1,472,640
30,208
247,800
212,400
23,600
70,800
36,000
1,260,358
194,700

1 103,872
?8]1:. .
18,585
118,000
597,375
554,600
918,217
38,187,573

DISPOSAL
-

# xipuaddy

1,545,080
473,800
47,380
55,720
77,950
325,975
83,580
3,375,840
770,970
10,605, 051
1,763,475
79,595
359,150

- 20C
";f?,ﬁfﬁ
30,208
355, 200
229,760
23,600

74 170
Zb‘taac
1,647,558
216,995
3,103,872
28.149,0°3
253 505
1,303,900
954,075
2,538,725
918,217
61,357, 789
: | . & 7;} " K,a‘
47,896,278
162,39 ,340

High density packaging and reolog!l

o




Table B.15 Burial Costs at the South Carolina Site
Reference BWR (1993 dollars)

CRANE CAsK CURITE BURTAL D1SPOSAL
© - S SURCHARGE HANDLIN G _SURCHARGE CHARGE -COST_

STEAM SEPARATOR 50,260 523,250 0 20,827 594 ~37
FUEL SUPPORT & PIECES 25,130 523,250 10,443 558,823
CONTROL RODS/INCORES 14,360 966,400 ) 31,270 ,021,630
CONTROL RCUS GUIDES 21,540 56,520 8,319 86,379
JET PUNPS 71,800 747,500 0 2%, 205 848,505
TOP FUEL GUIDES 129,240 ,252,160 50,032 2,631,432
CORE SUPPORT PLATE { 55,645 193,285 ) 22,951 271,881
CORE SHROUD ) 251,300 24, 15,000 97,940 24,499,240
REACTOR VESSEL WALL 3,70 39,490 341,550 0 14 697 434 807
SAC SHIELD 58,590 0 0 { 1o.," R 246,092
REACT. WATER REC 2,500 0 0 183,372 35,872
SAC SHIELD ,030 0 0 645,932 806,962
OTHER PRIMARY CONTAINMENT ) 0 0 7,367,330
CONTAINM. ATMOSPHERIC ,370 0 ) 100, 005 33,375
HIGH PRESSURE CORE SPRAY ) 0 41,770
LOW PRESSURE CORE SPRAY 997
REACTOR BLDG CLOSED COOLING 725
REACTOR CORE 1S0 COOLING , 766
RESIDUAL HEAT REMOVAL , 400
POOL LINER & RACKS ,620
CONTAMINATED CONCRETE ,253
OTHER REACTOR BUILDING 2,956,490 2,550,490
TURBINE 2,929, 468 3,055,328
NUCLEAR STEAM CONDENSATE 756,321 782,361
LOW PRESSURE FEEDWATER KEATERS 1,535,534 1,711,304
MAIN STEAM 147,97¢ 154,482
MOISTURE SEPARATOR REMEATERS 1,489,750 1,598,560
REACTOR FEEDWATER °UMPS 404,209 421,059
HIGH PRESSURE FEEDW. """ HEATERS 252,107 285,587
OTHER TG BLDG ) 10,119,680 10,119,680
RAD WASTE RLDG ) 0 5,010,929 ,010,%20
REACTOR BLDG 0 D 265,600 631 890 1,012,370
TG BLDG C 5,390 174,300 426,570 676,260
RAD WASTE & CONTROL 0 ) 157,700 368, 160 594,070
CONCENTRATOR BOTTOMS ¢ 4,311,890 1,327,500 L0463, 65
OTHER ) 09, 376 515 359,900 845,910
POST-TMI-2 ADDITIONS ERRERS i ! inddenae 75,048 _15.068
SUBTOTAL BWR COSTS 933,685 1,439,615 35,039,920 39,540,679 76,944 B9

DOO

OO

OO0 OoOO0OOLODODODOOD

-

*’.Dpf)’:l’f)';”.?"f)")cT_)t:)o’i')'ff:}f)’:

BARNWELL COUNTY BUSINESS TAX 1,846,678
SOUTHEAST COMPACTY ACCESS FEE (IN-REGION) 49,593,394
SOUTHEAST COMPACT ACCESS FEE (OUT-OF-REGION) 147,439,820

OHUNN

TOTAL BWR COSTS (IN-REGION) 128,384,971
TOTAL BWR COSTS (OUT-OF-REGION) 226,231,397

LOE

(5—3” l',;"f-j_(‘d *Taw(.;"";al: Assumes a low density, distributed packaging scheme and final disposal as LLW. High density packaging and geologic
repository disposal could reduce disposal costs.
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Table B.16 Burial Costs 2t the South Carvlina Site
Reference PWR (1991 dollars)

CASK CURIE LINER DOSE BURTAL D1SPOSAL
_HANDLING _SURCHARGE e . LHARGE -

155,914 1,304,464
164,120 371,120
16,412 37,112
16,412 37,112
8,20& 65,726
20,515 245,315
24,618 14,978
131,296 2,590,816
24,618 485,778
16,412 8,318,652
20,515 1,388,315
4,103 69,663
45,133 200,993
32,824 218,904
1,024,109 1,024,109
21,007 21,007
172,326 265,924
147,708 162,788
16,412 16,412
49,236 32,166
164,120 186, 280
876,483 1,212,483
135,399 154,789
2,158,506 2,158,506
CONTAMIRATED MATRL OTHR BLD 19,575,495 19,575,495
FILTER CARTRIDGES 12,926 217,284
SPENT RESINS 82,060 981,260
COMBUSTIBLE WASTES 3 ( 415,429 725,929
EVAFORATOR BOTTOMS ¥ 0 385,682 872,132
POST-TMI-2 ADDITIONS g _ e e U . 638,550 638,550
SUBTOTAL PWR COSTS 16,163,930 ) 26,556,544 43 805,064

i xipuaddy

C . S

1

59,280 1,033,600
62,400 144,600
6,240 14,460
6,240 14,460
54,400

217,000

81,000

2,409,600

VESSEL WALL

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

UPPER CORE GRID PLATE
GUIDE TUBES

LOVER CORE BARREL'
THERMAL SHIELDS" 451,800
CORE SHROUD" ¥ 8,296,000
LOWER GRID PLATE" 1,360,000
LOWER SUPPORT COLLMN g 55,000
LOWFR CORE FORGING 0 d 238,700
MISC INTERNALS 173,600
BIO SHIELD CONCRETE 0
REACTOR CAVITY LINER

REACTOR COOLANT PUMPS
PRESSUR I ZER

R.Hx,EHx, SUMP PUMP, CAVITY PUMP
PRESSURIZER RELIEF TANK

SAFETY INJECTION ACCUM TANKS
STEAM GENERATORS

REACTOR COOLANT PIPING
REMAINING COMTAM. MATLS

AT LOET-DTUNN

X
o
coCoocooood

&

o
COVOOOOOCOOOCOOOO0Connoo0o0O O

0
0
0
0
0
e
0
0
0

§DOOOOOOO‘DQC’

0

BARNWELL COUNTY BUSINESS TAX (2.4%) 1.051.32¢
TOTAL PWR COSTS 44,856,386

(a) GICC Material: Assumes a low density, distributed packaging scheme and final disposal as LLW. High density packaging and geologic
repository disposal could reduce disposal costs.
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Table B.16 Burial Costs at the South Carolina Site
Reference BWR (1991 dollars)

CASK CURIE LINER DOSE BURTAL DISPOSAL
SE—— ~HANDLING SURCHARGE - .. —CHARGE —EOST

14, 684 828,164
7,262 484,102
21,746 805, 306
5,785 67,885
20,310 732,710
34,834 2,105,554
16,002 232,382
68,110 19,326,510
10,545 374,005
147,544 198, 504
127,603 173,103
449,279 537,599
5,123,334 5,123,334
69,505 72,435
24,618 30,158
14,566 16,451
46,446 50,841
18,874 20,339
89,938 103, 133
551,977 606,577
628,785 652,225
2,056,301 2,056,301
2,036,934 2,166,264
525,964 548,584
1,067,847 1,220,727
102, 944 108,599
1,035,802 1,130,442
282,574 297,224
175,280 204,400
7,051,580 7,051,580
3,484,760 3,484, 760
439,431 770,631
296,647 513,997
256,027 452,677
923,175 2,087,550
250, 283 565,958

22,190 32,190
27,529,2 55,283,289

STEAM SEPARATOR ) 43,680 770,000
FUEL SUPPCRT & PIECES 21,840 455,000
CONTROL RODS/INCORES 12,480 766,400
CONTROL RODS GUIDES 18,720 43,380
JET PUMPS 62,400 650, 000
TOP FUEL GUIDES 112,320 1,958,400
CORE SUPPORT PLATE ) 48,350 168,020
CORE SHROUD * 218,400 19,040, 060
REACTOR VESSEL WALL 32,230 34,320 297,
SAC SHIELD 50,960
REACT. WATER REC 45,500
SAC SHIELD 138,320
OTHER PRIMARY CONTAINMENT 0
COMTAINM. ATMOSPHERIC 2,930
HIGH PRESSURE CORE SPRAY 5,540
LOW PRESSURE CORE SPRAY 1,885
REACTOR BLDG CLOSED COOLING 4,395
REACTOR CORE COOLING 1,465
RESIDUAL NEAT REMOVAL 13,195
POOL LINES & RACKS 54,600
CONTAMINATED COMCRETE 23,440
OTHER REACTOR BUILDING b
TURBINE 109,329
NUCLEAR STEAM CONDENSATE 22,620
LOW PRESSURE FEEDWATER MEATERS 152,880
MAIN STEAM 5,655
MOISTURE SEPARATOR REWEATERS 94,640
REACTOR FEEDWATER PUMPS 14,650
HIGH PRESSURE FEEDMATER HEATERS 29,120
OTHER TG BLDG

RAD WASTE BLDG
REACTOR BLDG

TG BLDG

RAD WASTE & CONTROL
CONCENTRATOR BOTTOMS 813,375
OTHER 220,515
POST-TMI-2 ADDITIONS e ) et S
SUBTOTAL BWR COSTS 808,035 1,243,320 25,702,650

3

000
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
c
e

,‘JOF)DOO’.’Q'DOOOOOOOOOGOOOD

231,360
151,830
137,370

-DOOO"DDDOOOOOO-’DOQOOOOC}OOQOOOODO'DOOD

(==l R I I W)
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oLoo

BARNWELL COUNTY BUSINESS TAX (2.4%) 1.326.799

TOTAL BWR COSTS 56,610,088

‘(Vgﬂ)i—afc N;t;e_r;’nr Assumes a low density, distiributed packaging scheme and final disposal as LLW High density packaging and geologic
repository disposal could reduce disposal costs.

{ x1puaddy




8 A LOET-OTAUNN

9t'd

Table B.17 Burial Costs at the South Carolina Site

Reference PWE (1988 dollars)

CRANE CASK CURIE LIMER DOSE BURIAL DISPOSAL
C —— SURCHARGE _HANDLING _SURCHARGE UGS . —CHARGE - S
VESSEL WALL 38,380 38,000 714,400 1} 134,216 924,996
VESSEL HEAD & BOTTOM [ 40,000 100,000 0 141,280 281,280
UPPER CORE SUPPORT ASSM 0 4,000 10,000 0 14,128 28,128
UPPER SUPPORT COLUMN 0 4,000 10,000 0 14,128 28,128
UPPER CORE BARREL 0 2,000 37,600 0 7,084 45,664
UPPER CORE GRID PLATE 0 5,000 150,000 0 17,660 172,660
GUIDE TUBES 0 6,000 56,100 0 21,192 83,292
LOWER CORE BARREL' e 32,000 1,824,000 0 113,024 1,969,024
THERMAL SHIELDS" 0 6,000 360,000 0 21,192 387,192
CORE SHROUD'* 0 4,000 6,100,000 0 14,128 6,118,128
LOWER GRID PLATE' 0 5,000 1,000,000 0 17,660 1,022,660
LONER SUPPORT COLUMN 0 1,000 36,500 0 3,532 41,032
LOWER CORE FORGING 0 11,000 165,000 0 38,852 214,852
MISC INTERNALS 0 8,000 120,000 0 28,256 156,256
BIO SHIELD CONCRETE 0 0 0 0 881,587 881,587
REACTOR CAVITY LINER 0 0 4 0 18,084 18,084
REACTOR COOLANT PUMPS 36,848 0 0 0 148,344 185,192
PRESSUR'! 2ER 10,480 0 0 0 127,152 137,632
R.Hx,EHX,SUMP PUMP, CAVITY PUMP 0 0 0 0 14,128 1%,128
PRESSURIZER RELIEF TANK 2,020 0 0 0 42,384 4,404
SAFETY INJECTION ACCUM TANKS 15,320 0 0 0 141,280 156,600
STEAM GENERATORS 134,848 0 0 0 754,506 889,354
REACTOR COOLANT PIPING 13,405 0 0 0 116,556 129,961
REMAINING CONTAM. MATLS 0 0 0 0 1,858,115 1,858,115
CONTAMINATED MATRL OTHR BLD 0 0 0 0 16,851,243 16,851,243
FILTER CARTRIDGES 0 6,000 135,000 0 11,126 152,126
SPENT RESINS 0 20,000 600, 000 0 70,640 690, 640
COMBUSTIBLE WASTES 0 60,000 150,000 0 357,615 567,615
EVAPORATOR BOTTOMS 0 94,000 235,000 o] 332,008 661,008
POST-TMI-2 ADDITIONS ———— il p—— 949,685 249,685
SUBTOTAL PWR COSTS 251,301 346,000 11,803,600 0 22,860,764 35,261,665
BARNWELL COUNTY BUSINESS TAX (2.4%) . 846,280
36,107,945

TOTAL PWR COSTS

(a) GTCC Material: Assumes a low density, distributed packaging scheme and final disposal as LLW. High density packaging and geologic
repository disposal could reduce disposal costs.
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Table B.17 Burial Costs at the South Carolina Site
Reference BWR (1988 dollars)

CRANE CASK CURIE LINER DOSE BURIAL DISPOSAL
COMPONENT SURCHARGE HANDL ING SURCHARGE —RATE il - _COST

STEAM SEPARATOR ) 28,000 529,200 ! 3 569,668
FUEL SUPPORT & PIECES 14,000 315,000 . 335,252
CONTROL RODS/INCORES ; ) 8,000 529,600 { 18, 720 559,560
CONTROL RODS GUIDES 0 12,000 30,000 ( : 46,980
JET PUMPS ( 40,000 450,000 ) 7 507,483
TOP FUEL G. FS ( 72,000 1,353,600 ) . ,455,587
CORE SUPPORT PLATE ) 31,000 116,250 ) 13,70 161,025
CORE SHROUD 140,000 13,230,000 ( 8, 6] ,428, 631
REACTOR VESSEL WALL ,220 22,000 205,700 ( 258,997
SAC SHIELD 5, 0 ) 27,011 162,291
REACT. WATER REC .51 0 ) C 109, 129,396
SAC SHIELD , 160 0 ) 0 482,514
OTHER PRIMARY CONTAINMENT 0 ) 0 410, 4,410, 338
CONTAINM, ATMOSPHERIC 020 0 61,852
HIGH PRESSURE CORE SPRAY ,830 ( ( 21,192 25,022
OW PRESSURE CORE SPRAY 1,310 ( 0 0 3 13,849
REACTOR BLDG TLOSED COOLING ,930 . 43,012
REACTOR CORE COOLING ,010 ( 0 C 16 17,257
RESIDUAL HEAT REMOVAL , 170 0 0 C 7,621 86,59
POOL LINES & RACKS , 800 0 0 0 y, 160 512,960
CONTAMINATED CONCRETE . ) 0 { %1, 72 557,439
OTHER REACTOR BUILDING 0 0 ( 1,770, 13 1,770,132
TURBINE 7S 0 ) 0 , 661 , 829,441
NUCLEAR STEAM CONDENSATE ) ) ( .

LOW PRESSURE FEEDWATER WEATERS 0 0 0 919,238

MAIN STEAM 0 0 88,618

MOISTURE SEPARATOR REHWEATERS { ) C 891,653

REACTOR FEEDWATER PUMPS c t] 242 249

HIGH PRESSURE FEEDWATER HEATERS 160 0 € 150,887

OTHER TG BLDG 0 5,070,236

RAD WASTE BLDG ) 0 ) 0 2,999,798

REACTOR BLDG U o4 , 000 , QUL L 378,277

TG BLDG 0 42,0 ,000 ( 255, 364

RAD WASTE & CONTROL 0 0 .00 ) 220,397
CONCENTRATOR BOTTOMS 0 ( { 794 . 700
OTHER 51,000 152,500 215,45
POST-TMI -2 ADDITIONS . { = 4 ool 54 927
SUBTOTAL BWR COSTS / 2 797,000 : ) 23,698,13

BARNWELL COUNTY BUSINESS (2. 1,029,051
TOTAL BWR COSTS 43,906,162
(;a) CC Material: Assumes a low density, distributed packaging scheme and final disposal as LLW High density packaging and geolsgic

repository disposal could reduce disposal costs.
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Table B.i8 Burial Costs at the South Carolina Site
Reference BWR (1986 dellars)

CRANE CASK CURIE LINER DOSE
_ AR—_— SURCHARGE HAMDLING _SURCHARGE .
STEAM SEPARATOR G 19,600 529,200 (i
FUEL SUPPORT & PIECES 0 ¢,800 315,000 (i
CONTROL RODS/IMCORES 2,440 5,600 529,600 0
CONTROL RODS GUIDES 0 8,400 0 0
JET PUMPS 0 28,000 450,000 0
TOP FUEL GUIDES 0 50,400 1,353,600 0
CORE SUPPORT PLATE 0 21,700 116,250 0
CORE SHROWD ' 0 98,000 13,230,000 0
REACTOR VESSEL WALL 20,020 15,400 205,700 0
SAC SHIELD 33,880 e 0 0
REACT. WATER REC 19,551 0 0 0
SAC SHIELD 91,960 0 0 0
OTHER PRIMARY CONTAINMENT 0 0 0 0
CONTAINM. ATMOSPHERIC 1,820 0 0 0
HIGH PRESSURE CORE SPRAY 3,630 e 0 0
LOW PRESSURE CORE SPRAY 1,210 0 0 0
REACTOR BLDG CLOSED COOLING 2,730 0 0 0
REACTOR CORE COOLING 910 0 0 0
RESIDUAL HEAT REMOVAL 8,470 ¢ 0 0
POOL LINES & RACKS 36,300 0 e 0
CONTAMINATED COMCRETE 14,560 c 0 0
OTHER REACTOR BUILDING 0 0 0 0
TURB INE 70,180 0 0 0
NUCLEAR STEAM CONDENSATE 14,520 0 0 0
LOW PRESSURE FEEDWATER HEATERS 101,640 0 0 0
MAIN STEAM 3,630 0 0 0
MOISTURE SEPARATOR REMEATERS 62,920 5 0 0
REACTOR FEEDMATER PUMPS 9,100 0 0 0
HIGH PRESSURE FEEDWATER HEATERS 19,360 0 0 0
OTHER TG BLDG 0 0 0 0
RAD WASTE BLDG 0 0 0 0
REACTOR BLDG 0 44,800 0 0
TG BLDG 0 29,400 0 0
RAD WASTE & CONTROL 0 26,600 c 0
CONCENTRATOR BOTTOMS 0 157,500 0 0
OTHER e & 42,700 —— —— R
SUBTOTAL BWR COSTS 518,831 557,900 16,729,350 0

BARNWELL COUNTY BUSINESS TAX (2.4X%)

TOTAL BWR COSTS

(2!)— (;.Y?(?_Ha!errai: Assumes a low density, distributed packaging scheme and final disposal as LLW.
repository disposal could reduce disposal costs.

213,500

36,557, 205

877,373
37,434,578

High density packeging and geologic
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Table B.19 Disposition Costs using Waste Vendcrs with Burial Costs at the Washington Site
Reference PWR (1998 doliars)

SHIPMENT CONTAINER LINER DOSE WASTE VENDOR D1SPOSAL
COMPONENT - CHARGE —KHARGE RATE CHARGE . CHARGE _LOST__

0L [-OFANN

/

VESSEL WALL 238, 649 44,004 2,147,00 0 2,545,924
VESSEL KEAD & BOTTOM 251,200 46,320 ‘ 419,920
UPPER CORE SUPPORT ASSM 12 25,120 4,632 151, 200 : 193,192
UPPER SUPPORT COLUMN 3 25,120 4,632 151,200 ) 193,192
UPPER CORE BARREL 12,560 2,316 113,000 ( 133,996
UPPER CORE GRID PLATE 31,400 5,790 282,500 0 334,990
GUIDE TUBES 37,680 6,948 226,800 0 289,788
LOWER CORE BARREL " 200,960 37,056 1,808, 000 ) 2,143,936
THERMAL SHIELDS" 37,680 6,948 339,000 ) 401,988
CORE SHROUD 25,120 4,632 26,000 0 267,992
LOWER GRID PLATE" 31,400 5,790 282,500 334, 990
LOWER SUPPORT COLUMN 6,280 1,158 56,500 66,998
LOWER CORE FORGING 69,080 12,738 0 736,978
MISC INTERMALS 50,240 9,264
BIO SHIELD CONCRETE 0
REACTOR CAVITY LINEK , 667 5,280 4,63
REACTOR COOLANT PUMPS
PRESSURIZER

R.Hx,EHx, SUMP PUMP,CAVITY PUMP
PRESSURIZER RELIEF TANK
SAFETY INJECTION ACCUM TANKS
STEAM GENERATORS

REACTOR COOLANT PIPING
REMAINING CONTAM. MATLS
CONTAMINATED MATRL OTHR BLD
FILTER CARTRIDGES

SPENT RESINS

COMBUSTIBLE WASTES

EVAPORATOR BOTTOMS 287, 640 590, 320
POST-TMI-2 ADDITIONS 476, 0

A9y '

¥

3,235,923
0
1,247,905
323,592
19,581
45,137
507,71
4,566,800 4,566,800
368,394 368,354
6,512,503 6,512,503
50,100,903 50,100,903
89,610 89.610
298,701 298,701

) 896,102 896,102
1,676,341 ) 2,663,153
9 0 476,228

cooodea
oOND
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-

Lo I o B B

o
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0
0 0 0
0 e
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DO O«
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o = I B
> OO0
-« 000

oN

r

HEAVY OBJECT CHARGE
SITE AVAILABILITY CHARGES, (3 YRS) _ RS 1 g : SRS 4 A e A 413,442
SUBTOTAL PWR COSTS 1,287, 4 1,639,080 8,533,541 68,212 80,392,213

TAXES & FEES (% OF CHARGES) 523, 709
TAXES & FEES ($/CU.FT.) 599,569
ANNJAL PERMIT FEES (3 YRS) 120,000
TOTAL PWR COSTS 81,635,M

(@) GTCC Material: Assumes a low density, distributed packaging scheme and final disposal as LLW. High density packaging and geologic
repository disposal could reduce uisposal costs.




Iv'd

8 A LOET-OTHNN

Table B.19 Disposition Costs using Waste Vendors with Burial Costs at the Washington Site
Reference BWR (1998 dollars)

VOLUME SATFMENT CONTAINER LINER DOSE WASTE VENDOR DISPOSAL
CON™ MERT CHARGE —CHARGE CHARGE RATE CHARGE —CHARGE —LOST
STEAM SEPARATOR 10,802 87,920 32,424 26,600,000 0 26,731,146
FUEL SUPPORT & PIECES 5,416 43,960 16,212 791,000 0 856,588
CONTROL RODS/INCORES 16,218 50,240 9,264 7,600,000 0 7,675,722
CONTROL RODS GUIDES 4,315 37,680 13,896 678,000 0 733,891
JET PUMPS 15,147 125,600 48,320 38,000,000 0 38,187,067
70P FUEL GUIDES 25,949 452,160 83,376 68,400,000 0 68,961,485
CORE SUPPORT PLATE 11,903 700,480 35,898 1,751,500 0 1,899,781
CORE SKROUD'* S0, 879,200 162,120 133,000 _nan 0 134,092,116
REACTOR VESSEL WAIL 8, 125, 25,476 1 :e:,000 0 1,402,
SAC SHIELD 1,156,150 1,156,
REACT. WATE™ REC 370,562 370,
SAC SHIELD 2,994,078 2,99,
OTHER PRIMARY CONTAINMENT 11,999, 11,999,
CONTAINM. ATMOSPHERIC 48, &,
WIGH PRESSURE CORE SPRAY 17, 17,
LOW PRLTARE COFZ SPRAY 42, 42,
115 118,

REACTOR BLDG CLOSED COCLING

REACTOR CORE ISO COOLING : 37
RESIDUAL HEAT REMOVAL A 355,
POOL LIN.R & RACKS 1,473, 1,473,
CONTAMINATED CONCRETE 2,106, 2,106,
OYHER REACTOR BUILDING 2, 2,625,
TURBINE 7,067, 7,067,
NUCLEAR STEAM CONDENSATE ’ 934,
LOW PRESSURE FEEDWATER NEATERS 3,136, 3,136,

137

MAIN STEAM

SOOOOOOOQQOQOOOOOOOOOQOOOO
PRI PR ERER
LEFLEFE IR LET R HL
SIPEILIBZLIETERINGY

oEs
u cooooeo :?OOOOQOQOOQQOOOOOng
OgU‘OOﬂQQOOOOOOOOOOOOOOOOOQOO

MOISTURE SEPARATOR REWEATERS 1,773, 1,773,
REACTOR FEEDWATER PUMPS ¥ 466,
WIGH PRESSURE FEEDWATER HEATERS v 624,659
OTHER TG BLDG 13, 5 13,558,135
RAD WASTE BLDG 4,630, 4,630,960
REACTOR BLDG 554 3,303,254
16 8iDG 2,173,391 2,173,391
RAD WASTE & CONTROL 1,999,520 1,999,520
CONCENTRATOR BOTTOMS 688, 1,413, 260,5 3,978, 0 6,340,095
OTHER 186, 383, 70,638 187, 9 827,414
POST-TMI-2 ADDITIONS 38, 0 n 38,923
HEAVY DRJECT CHARGE 0
SITE AVAILABILITY CHARGES, (3.5 YRS)

SUBTOTAL BWR COSTS 1,063,289 3,698,920 756,174 282,228,581 63,250,478 351,548,698
TAXES & FEES (% OF CHARGES) 12,396,823
TAXES & FEES ($/CU.FT) 495,159
ANNUAL PERMIT FEES (3.5 YRS) 160,600
TOTAL BWR COSTS 364,580,680

(a) GTCC Material: Assumes a low density, distributed packaging scheme and final disposal as LLW. High density packac® . wnd g ologic
repesitaory disposal could reduce disposal costs.
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Tr : B.20 Disposition Costs using Waste Vendors with Burial Costs st the South Carolina Site
Reference PWR (1998 dofiars)
BASE DISPOSAL

NUREG-1307, Rev_ 8
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TAXES AND SURCHARGES

TOTAL PWR COSTS

129,038,675

Assumes a low density, distributed packaging scheme and final disposal as LLW. High density pacraging and geologic

(a) GTCC Materiai:

repository disposal could reduce Fiscosal costs.
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Table B.20 Disposition Costs using Waste Vendors with Burial Costs at the South Carclina Site

STUAM SEPARATOR

FUEL SUPPORT & PIECES
CONTROL RODS/INCORES
CONTROL RODS GUIDES

JET PUNPS

TOP FUEL GUIDES

CORE SUPPORT PLATE

CORE SHROWD'*'

REACTOR VESSEL WALL

SAC SHIELD

REACT. WATER REC

SAC SKIELD

OTHER PRIMARY CONTAINMENT
CONTAINM. ATMOSPNERIC

HIGH PRESSURE CORE SPRAY
LOW PRESSURE CORE SPRAY
REACTOR BLDS CLOSED COOL.NG
REACTOR CORE I1SO COOLING
RESIDUAL NEAT REMOVAL

POOL LINER & RACKS
CONTAMINATED CONCRETE

OTHER REACTOR BUILDING
TURBINE

NUCLEAR STEAM CONDENSATE
LOW PRESSURE FEEDWATER HEATERS
MAIN STEAM

MOISTURE SEPARATOR REHEATERS
REACTOR | ZEDNATER PUNPS
HIGH PRESSURE FEEDWATER HEATERS
OTHER TG 8LDG

RAD WASTE BLDG

REACTOR BLDG

75 BLDG

RAD WASTE 3 CONTROL
CONCENTRATOR BOTTOMS

OTHER

POST-TMI-2 ADDITIONS

SITE ACCESS FEES, (3.5 RS}
SUBTCTAL BWR COSTS

TAXES AND SURCHARGES
TOYAL BWR COSTS

(a) GTCC Material: Assumes @

BASE DISPOSAL
—CHARGE

146,216

64,411
191,770

53,900
155,925
267,120
179,080
522,900

-
~
-

OOOOOOQOOOOOOQOQOOQOQQOO@E

15,297,858
4,147,419
610,611

21,750,978

Reference BWR (1998 dollars)

CASK CURIE
HANRLING SURCHARGE
840,000 1,680,000
420,000 210,000
240,000 960,000
360,000 30,000
1,200,000 2,400,000
2,160,000 8,640,000
930,000 195,000
4,20C,000 16,800, 00C

.
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low density, distributed packaging scheme and final disposal as LLW.
repository disposal could reduce disposal costs
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High density packaging and geologic
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Table B.21 Burial Costs at the Nevada Site

Reference PWR (1991 dollars)

CRANE CASK CURTE LINER DOSE BURTAL DISPOSAL
R SURCHARGE _HANCLING _SURCHARGE - . —CHARGE -,
VESSEL WALL 29,613 45,600 61,993 136,800 122,018 396,025
VESSEL HEAD & ROTTOM 0 22,000 0 0 128,440 150, 440
UPPER CORE SUPPORT ASSM 0 4,800 0 2,750 12,844 20,3%
UPPER SUPPORT COLUMN 0 4,800 0 2,750 12,844 20,39
UPPER CORE BARREL (] 2,400 3,268 8,700 6,622 20,790
UPPER CORE GRID PLATE 1 6,000 12,008 21,750 16,055 55,813
GUIDE TUBES 0 7,200 0 1,69 19,266 28,162
LOWER CORE BARREL" 0 38,400 166,291 139, 200 102,752 446,643
THERMAL SWIELDS" 0 7,200 33,204 26,100 19,266 85,770
CORE SHROUD'"’ (] 4,800 706,575 17,400 12,844 741,619
LOMWER GRID PLATE'" 0 6,000 114,100 21,750 16,055 157,905
LONER SUPPORT COLUMN 0 1,200 3,314 4,350 3,211 12,075
LOWER CORE FORGING 0 13,200 17,318 47,850 33,321 11,689
MISC INTERMALS 0 9,600 12,629 34,800 25,688 82,717
BIO SKIELD CONCRETE e 0 0 0 801,466 801,466
REACTOR CAVITY LINER 0 0 e 0 16,440 16,440
REACTOR COOLANT PUMPS 184,800 0 0 0 134,862 319,662
PRESSUR|ZER 13,212 v i) 0 115,596 128,808
R.Hx,EHx,SUMP PUNP, CAVITY PUMM 0 0 ) 0 12,844 12,844
PRESSURIZER RELIEF TANK 1,148 0 0 0 38,532 39,680
SAFETY INJECTION ACCUM TANKY, 123,200 0 0 0 128, 440 251,640
STEAM GENERATCRS 627,290 0 0 0 685,934 1,313,13%
REACTOR COOLANT PIPING 107,800 0 e 0 105,963 213,763
BEMATNING CONTAM. MATLS 0 0 0 0 1,689,243 1,689,243
CONTAMINATED MATRL OTHR BLD 0 0 0 0 15,319, 745 15,319, 745
FILTER CARTRIDGES 0 7,200 10,204 8,467 10,115 35,985
SPENT RESINS 9 24,000 39,080 57,400 64,220 184,700
COMBUST IBLE WASTES 0 33,000 0 0 325,114 358,114
EVAPORATOR BOTTOMS 9 112,800 0 68,765 301,834 483,399
POST-THI-2 ADDITIONS il RN R __499.728 499,728
SUBTOTAL PWR COSTS 1,086,973 350, 200 1,179,984 600,529 20,783,101 24,000,788
TOTAL PWR COSTS 24,000,788

(a) GICC Material: Assumes a low density, distributed packaging scheme and final disposal as LLW. High density packaging and geologic
repository disposal could reduce disposal costs.
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STEAM SEPARATOR

FUEL SUPPORT & PIECeS
CONTROL RODS/INCORES
CONTROL RODS GUIDES

JET PUMNPS

TOP FUEL GUIDES

CORE SUPPORT PLATE

CORE SHROUD

REACTOR VESSEL WALL

SAC SHIELD

REACT. WATER REC

SAC SHIELD

OTHER PRIMARY CONTAINMENT
CONTAINM, ATMOSPNERIC

HIGH PRESSURE CORE SPRAY
LOW PRESSURE CORE SPRAY
REACTOR BLDG CLOSED COOL ING
REACTOR CORE 1SO COOLING
RESIDUAL MNEAT REMOVAL

POOL LINES & RACKS
CONTAMINATED CONCRETE

OTHER REACTOR BUILDING
TURB I NE

NUCLEAR STEAM CONDENSATE
LOW PRESSURE FEEDWATER MEATERS
MAIN STEAM

MOISTURE SEPARATOR RENEATERS
REACTOR FEEDWATER PUNPS
HIGH PPESSURE FEEDWATER HEATERS
OTHF& TG BLDw

RAU WASTE BLDG

REACTOR BiLDG

'G BLDG

tAD WASTE & CONTROL
CONCENTRATOR BOTTOMS

OTHER

POST-TM[ -2 ADDITIONS
SUBTOTAL SWR COSTS

TOTAL BWR COSTS

(a) GTCC Material: Assumes »

Table B.2!1 Burial Costs at the Nevada Site
Reference BWR (1961 dollars)

CASK CURIE
_HANDLING ~SURCHARGE RATE

33,600 23,397 207,760

16,800 o 50,400

9,600 50,072 152,640

14,400 0 16,729

48,000 34,680 466,400

) 86,400 116,467 839,520

(t] 37,200 0 43,217

0 168, 000 1,474,760 1,632,400
17,402 26,400 30,670
215,600 ¢
91,800 0
585,200 0
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3,391,375 2 1,699, 3,604, 85,

\ow density, distributed packaging scheme and final disposal as LLW

repository disposal could reduce disposal costs

—KHARGE

11,338
5,683
17,018
4,528
15,894
27,229
12,67
53,303
9,087
102,046
99,798
351,540
4,009,576
54,426
19,266
11,335
36,284
14,738
70,321
432,040
492,150
1,609,032
1,554,326
611,618
835,695
80,532
810,778
219,986
137,206
5,507,507
2,727,134
346,357
233,815
201,798
722,475
195,871
— Y
21,525,062

D iSPOSAL

—LOST

276,082
72,883
229,330
35,657
564,974
1,069 616
92,908
3,328,463
83,559
317,646
191,598
936,740
4,009,578
55,354
50, 066
12,749
39,026
15,452
178,121
663,040
501,974
1,609,032
2,487,526
430,286
1,482,495
85,274
1,211,178
229,126
260,406
5,507,507
2, "?7, 134
381,557
256,915
222,698

, 155,215
271,446
50,844
31,083,464

31,083,464

High density packaging and geologic
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Table B.22 Burial Costs at the Nevada Site
Reference PWR (1988 dollars)

CURTE DISPOSAL
-

381,775

135,440

11,344 18, 8%
11,344 18,89
5,672 20,060
14, 180 53,938
17,016 25,912
90,752 434,643
17,016 83,520
11,344 740,119
14,180 156,030
2,836 11,700
31,196 109, 564
22,688 7,717
707,866 707,866
14,520 14,520
119,112 282,312
102, 096 115,368
11,344 11,344
34,032 35,180
113,440 222,240
605,826 1,175,426
93,588 188, 788
1,491,963 1,491,963
13,530,613 13,530,613
8,933 34, 804
56, 720 177,200
287,145 320, 145
266,584 448, 149
- 41 367
18,355,925 21,467,611
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TOTAL PWR COSTS 21,467 .41

(a) GTCC Materiai: Assumes a low density, distributed packaging scheme and final disposal as LLW. High density packaging and ge~legic
repositery disposal could reduce disposal costs.
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STEAM SEPARATOR

FUEL SUPPORT & PIECES
CONTROL RODS/INCCRES
CONTROL RODS GUIDES
JET PUNPS

TOP FUEL GUIDES

OTHER PRIMARY COMTATMMENT
CONTAINM,. ATMOSPHERIC

11GK PRESSURE CORE SPRAY
LON PRESSURE CORE SPRAY
REACTOR BLDG CLOSED COOLING
REACTOR CORE ISO COOL NG
RESIDUAL HEAT REMOYAL

POOL LINES & RACKS
CUUTAMINATED CONCRETE

OTHEN REACTOR BUILDINC
TURB I NE

NUCLEAR STEAM COMDENSATE

LOW PRESSURE FLEDWATER HEATERS
MAIN STEAN

MOISTURE SEPARATOR RENEATERS
REACTOR FEEDWATER PUMPS
NIGN PRESSURE FEEDWATER HEATERS
OTHER TG BLDG

RAD WASTE BLDG

REACTOR BLDG

TG BLDS

RAD WASTE & CONTFOL
CONCENTRATOR BO" TOMS

OTHER

POST-TRI-2 ADDITIONS
SUBTOTAL BWR COSTS

TOTAL BWR COSTS

Reference BWR (1988 dollars)
CRANE CASK CURIE LIMER DOSE BURTAL
SURCHARGE _HANDLING _SURCHARGE - - —CHARGE

0 33,600 23,%97 207,760 10,011

0 16,800 0 50,400 5,020
0 9,600 50,072 152,640 15,031
0 14,400 (4} 16,729 3,999
0 48,000 34,680 466,400 14,0338
0 86,400 116,467 839,520 24,049
0 37,200 0 63,217 11,032

0 168,000 1,474,760 1,632,400 47,078
17,402 26,400 0 30,670 8,026
190,400 0 0 0 90,128
82,800 0 4] 0 88,143
516,800 0 0 0 310,485
0 0 0 0 3,541,313
928 0 0 0 48,070
27,200 0 0 0 17,016
1,6% 0 0 0 10,011
2,742 0 0 0 32,047
lal’ 0 0 4} 13,017
95,200 (] 0 0 62,108
204,000 0 [ 0 381,584
9,824 0 0 (1} 434,674
0 0 0 0 1,421,120
788,800 e 0 0 1,408,131
18,5668 0 c 0 363,547
571,200 0 1] 4] 738,097
4,762 0 0 0 7,127
353,600 0 0 0 716,. %0
9,140 0 0 0 194,294
108,800 0 0 0 121,182
9 0 0 (¢ 4,864,307
0 0 0 0 2,408,643
0 35,200 0 c 306, 194
1] 23,100 0 (1} 205, 702
0 20,900 0 0 178,398
0 270,000 0 162,740 638,100
0 73,200 0 2,375 172,996

—— pR——— :

3,004,375 &2, 800 1,699,376 3,604 852 19,011,883

Table B.22 Burial Costs st the Nevada Site

(a) GTCC Material: Assumes a low density, - “ributed packaging scheme and final disposal as LLW.
repository disposal coulc reduce disposal costs.

.

~N
®

BEuly
EeanERe

.
-

L o
e

-
258E838pK e
PR ELETEY

3

33 5

£32
LR

-
-

ST

¥

-

EpESsLy
IFIEIRRTSREIEY

. .

28,183,285

High density packaging and geologic

g xipuaddy



8 A LOET-OINN

vy

Table B.23 Burial Costs at the Nevada Site

Reference PWR (1986 dollars)

CRANE CASK CURIE LINER DOSE BURIAL DISPOSAL
[ RETR— SURCHARGE _HANDLING _SURCHARGE . —GHARGE - -
VESSEL WALL 29,63 30,172 61,613 127,370 78,315 327,087
VESSEL NEAD & BOTTOM 0 31,760 o 0 82,440 114,200
UPPER CORE SUPPORT ASSM 0 3,176 0 5,441 8,744 16,861
UPPER SUPPORT COLUMN 0 3,175 0 5,441 b, 24é 16,861
UPPER CORE BARREL 0 1,583 3,248 6,704 4,122 15,662
UPPER CORE GRID PLATE ¢ 3,970 11,958 16,759 10,305 42,992
GUIDE TUBES 0 4,154 0 5,646 12,366 22,776
LOWER CORE BARRFL " 0 25,408 165,971 107,259 65,952 364,590
THERMAL SHIELDS'® 0 4,764 33,144 26,111 12,366 70,385
CORE SHROUD'*' 0 3,175 705,965 13,407 8,244 730,793
LOMER GRID PLATE'" © 3,970 114,000 16,759 10,305 145,034
LOWER SUPPORT COLUMN 0 794 3,304 3,352 2,061 9,511
LOWER CORE FORGING 0 8,734 17,208 36,870 22,671 85,484
MISC INTERNALS 0 6,352 12,549 26,815 16,488 62,204
RIO SHIELD CONCRETE 0 0 ¢ 0 514,425 514,426
REACTOR CAVITY LINER 0 ] ] 0 10,552 10,552
REACTOR CUDLANT PUMPS 65,768 0 0 0 86,562 152,330
PRESSURIZER 13,212 0 0 0 74,196 87,408
R.Hx, EMx, SUMP PUMP CAVITY PUMP 0 0 0 0 8,264 8,244
PRESSURIZER RE!LIEF TANK 1,148 0 0 0 24,732 25,880
SAFETY INJECTION ACCUM TANKS 26,312 ° 0 ] 82,440 106,752
STEAM GENERATORS 250,048 0 0 0 440,27 690,319
REACTOR COOLANT PIPING 16,698 0 0 0 68,017 84,711
REMAINING CONTAM. MATLS ] 0 0 0 1,084,251 1,084,251
CONTAMINATED MATRL OTHR BLD 0 0 0 0 9,833,072 ¢,833,072
FILTER CARTRIDGES 0 4,764 10, 144 28,079 6,492 49,478
SPENT RESINS 0 15,080 38,880 59,032 41,220 155,012
COMBUSTIBLE WASTES 0 47,60 0 0 208,676 256,316
EVAPORATOR BOTTOMS ] 68,486
SUBTOTAL PWR COSTS 400,800 274,72 1,177,984 547,530 13,019,007 15,420,045
TOTAL PWR COSTS 15,420,045

(8) GTCC Material: Assumes a low density, distributed packaging scheme and final disposal as LLW. HWigh density packaging and geologic
repository disposal could reduce disposal costs.
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‘fable B.23 Burial Costs at the Nevada Site

Reference BWR (1986 doliars)

CRANE CASK CURIE LINER DOSE BURIAL DISPOSAL

- — SURCHARGE _HANDLING _SURCHARGE - S —CHARGE —LOST
STEAM SEPARATOR 0 22,232 23,257 291,200 7,275 343,964
FUEL SUPPORT & PIECES 0 11,116 0 46,926 3,648 61,690
CONTROL RODS/INCORES 0 6,352 49,992 342,400 10,923 409,667
CONTROL PODS GUIDES 0 9,528 0 20,829 2,906 33,263
JET PUMPS 0 31,760 34,480 680,000 10,202 756,442
TOP FUEL GUIDES 0 57,168 115,747 1,224,000 17,477 1,614,392
CORE SUPPORT PLATE 0 24,614 ] 53,809 8,017 86,440
CORE SHROUD * 0 111,160 1,473,360 1,792,000 34,213 3,410,733
REACTOR VESSE! N 17,402 17,468 0 38,187 5,833 73,889
SAC SHIEI™ 48,836 0 0 0 65,499 114,335
REACT. Wwi{ER REC 35,970 C 0 0 64,056 100,026
SAC SHIELD 138,730 0 0 0 225,638 364,369
OTHER PRIMARY CONTAINEANT 0 0 0 0 2,573,571 2,573,5M
CONTATHM. ATMOSPHERI' 928 0 0 [ 34,934 35,862
HIGH PRESSURE CORE PRAY 4,528 0 0 0 12,366 16,8%
LOW PRESSURE CORE SPRAY 1,41 0 0 0 7,275 8,689
REACTOR BLDG CLOSED COOLING 2,742 0 0 0 23,229 26,031
REACTOR CORE 1SO COOLING 714 0 0 0 9,460 10,174
RESIDUAL HEAT REMOVAL 12,898 0 0 L) 45,136 58,034
POOL LINES R RACKS 51,810 ] 0 0 277,308 329,118
CONTAMINATED CONCRETE 9,824 0 0 0 315,889 325,713
OTHER REACTOR BUILDING G 0 0 0 1,032,767 1,032,767
TURBINE 128,215 0 0 0 1,023,328 1,151,543
NUCLEAR STEAM CONDENSATE 18,668 0 0 0 264,200 282,868
LOW PRESSURE FEEDWATER WEATERS 140,687 0 0 0 536,396 677,083
MAIN STEAM 4,762 0 0 0 51,690 56,432
MOISTURE SEPARATOR RENHEATERS 86,164 0 0 0 520,403 606,567
REACTOR FEEDWATER PUMPS .60 0 0 0 141,199 150,339
HIGH PRESSURE FEEDWATER HEATERS = 12 0 0 0 88,067 115,779
OTHER TG BLDG 0 0 0 0 3,735,027 3,535,027
RAD WASTE BLDG 0 0 0 0 1,750 428 1,750,428
REACTOR BLDG 0 50,816 0 0 226,401 277,297
TG BLDG 0 33,348 v ) 152,890 186,238
RAD WASTE & CONTRCL 0 30,172 0 0 137,954 162,126
CONCENTRATOR BOTTOMS 0 178,650 0 162,320 463,725 804,695
OTHER — 48,434 — R — 179,318
SUBT(TAL BWR COSTS 741,128 632,818 1,696,836 4,656,832 13,799,189 21,526,801
21,526,801

TOTAL SWR COSTS

(8) GTCC Material: Assumes a low dens ty, distributed packaging scheme and final disposal as LLW. High density packaging and geologic
repository disposal could reduce disposal costs.

€ xipuaddy



References

1. Konzek, G.J., and R. I. Smith, “Technology, Safety 2. Konzek, G. J., and R. 1. Smith, “Technology, Safety
and Costs of Decommissioning a Reference Pressur- and Costs of Decommissioning a Reference Boiling
ized Water Reactor Power Station - Technical Support Water Reactor Power Static: - Technical Support for
for Decommissioning Matters Related to Preparation Decommissioning Matters Related to Preparation of
of the Final Decommissioning Rule,” (Report prepared the Final Decommissioning Rule,” (Report prepared by
by Pacific Northwest Laboratory, Richland, Washing- Pacific Northwest Laboratory, Richland, Washington),
ton), NUREG/CR-0130, Addendum 4, U S. Nuciear NUREG/CR-0672, Addendum 3, U.S. Nuclear Regula-
Regulatory Commission, July 1988. tory Commission, July 1988.

NUREG/CR-1307, Rev. 8 B.50



Appendix C

Bureau of Labor Statistics on the World Wide Web



Appendix C

Appendix C

Bureau of Labor Statistics on the World Wide Web

The U.S. Department of Labor, Bureau of Labor Statistics.
maintains and periodicaily updates many parameters relat-
ing to the economy of the United States. For use in the
adjustment formula .n Section 3, the labor adjustment
factor for December 1997 was obtained from the "Monthly
Labor Review" publicatior. and the energy adjustment
fuctors for tne last quarter of calendar year 1997 were
obtained from the “Producer Price indexes" publication.

o |

These dates were chosen 10 agre. “vith the effective dates
of the waste burial rate schedules. As an o.*~mative to
using these values, more current adjustment factors can be
obtained by accessing the Bureau of Labor Statistics data-
bases on the World Wide Web. Instructions on how to
access and obtain the specific adjustment factors used in
this report fol'ow below.

NUREG-'307, Rev. 8



Appendix C

Bureau of Labor Statistics World Wide Web Home Zage
How to Obtain Reports of Energy and Labor * djustment Factors

Enter the Web URL: http://stats.bls.gov p
Select
DATA i
Select
SERIES
REPORT
R

Series ID Formats
Snter series id(s) below

Ener the following codes:

wpu0543
wpulS573

ecul3l02i
ecul3202i
ecul3302i
ecul 3402i

Year(s) to report for

Sei
1997-199%

a¢lect.

NUREG-i307, Rev. 8

Encrgy adjustment {actors
(Industrial electric power)
(Light fuel vils)

Labor adjustment factors g
(Total compen _ation, private indusii’, Nertheast region)

(Total compensation, private industry, South region)

(Total compensation, private industry, Midwest region)

{Total compensation, private industry, West region)

Retrieve data
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Appendix D

Historical Values of Burial Cost Adjustme. t Factors

B, is evaluated by recalculating the burial cost of low-l¢ vel
wastes (LLW) from decommissioning the reference PA R
and the reference BWR, based on the price schedules pro-
vided for *he available burial sites in the year of interest,
with consideration given to surcharges which were im-
postd as a result of the Low-Level Radioactive Waste
Policy Amendments Act of 1985 (LLRWPAA). The re-
sults of these recalculations, excluding any surc* . ges or
penalties imposed as a result of the LLRWP’ .4, are pre-
sented in Table 2.1, by site and by year. P ccause the
LLRWPAA surcharges and penalties ceased effective
January 1, 1993, the values of B, calculated for the years
1993 and later reflect just the basic charges plus any fees or
surcharges imposed by the states and compacts within
which the disposai sites are located. As noted in the foot-
notes to Table D. 1, the Nevada LLW disposal site ceaser
operation on December 31, 1992, and is therefore not
included in the calculations for the years 1993 and later.

Table D.1 Historical Values of B, as a Function of LL.W
Burial Site, Waste Vendor, and Year

Values of B, (PWR/BWR)"®
— .40 Surcharges, No Penalties)
1,98 3.165/14.403™ . /-®  15.886/13.948¢
4.538/15.203%9 . /© 7.173/6.968¢*
1997 3.112/6 264® /.- 15852/13.837¢
1996 2.845/3.294® .. /-®  12.771/10.379¢
1975 2.015/1.878® - /--© 12.824/10.4200
1994 2.521R2.373® . /-®  11.873/9.7947
oo  wise e/ wee  6.619/5.714®
1993 2.002/1.943% ../ 9  11.408/9.434"
oun i wve e /e 6.155/5.354W
1991 1.326/1.184  1.334/1296  2.494/2.361
1988 1.223/1.093  1.193/1.175  2.007/1.831
1986 1.000/1.000 08570898  1.678/1.561

D.1

Values of B, (PWR/BWR)
(With Surct No Penalties)®
1998 e e e
19970 e e [ e [ -
1996 e wee [ woe -
19950 - sos | o iy [
1994(1‘) aine | i ST SRR R e
19939 woe [ men wee [ aan e | wo
1991 2.765/2.302 2.7732.414 3933/3.478
1988 1.942/1.652 1.913/1.734 2.727/2.390
1986 1.360/1.279 1.217/1.177 2.038/1.840
Values of B, (PWR/BWR)
(With Surt Includine Penalties)?
1998% e el wee [ wun
19979 e e e
1996 " P sos Lune vt i s
1995 e e - | n
19940 Sl PG e e e
1993% nee | w—- el e [ wne
1991 4.204/3420 4.213/3.532 5.372/4.596
1988 2.6622.211 2.633/2.293 31.446/2.949
1986 1.720/1.559 1.577/1.457 2.397/2.120

(a) The values presented in this table are developed in Appendix B, with
¢!l values normalized to the 1986 Washington (PWR/BWR) values
with no LLRWPAA surcharges or penalties by dividing the calculated
burial costs for cach site and year by the Washington site burial costs
calculated for the year 1986

Effective 1/1/93, the Washington site is not accepting waste from
outside the Northwest and Rocky Mountain Compacts.

Nevada site closed 12/31/92

Effective 7/1/95, access is allowed for all states except North Carolina
Effective with the 1998 update of NUREG-1307, turning over the
majority of LLW to waste vendors for disposition is considered a
possibility

includes $220/f out-of-region access fee

Inciudes $74/ft' in-region access fee

Waste originating from & state that has met LLR'WPAA milestones,
and is outside the compact where the LW disposal facility is located
No LLRWPAA surcharges or penalties after 12/31/92

Waste originating from a state that has nor met LLRWPAA mile-
stones, and is outside the compact where the LW disposal facility is
located

(b)

(c)
(d)
(e)

0
®
(h)
(i)
@

NUREG-1307, Rev. 8
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