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Abstract

!

A requirement placed upon nuclear power reactor licensees by the U.S. Nuclear Regulatory Commission (NRC) is that
licensees must annually adjust the estimate of the cost of decommissioning their plants, in dollars of the current year, as
part of the process to provide rer.sonable assurance that adequate funds for decommissioning will be available when (

i

needed. His 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 ofinformation 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. j

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
licGnsees, 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 water reactor (BWR) and the ratios of disposal costs at the two remaining burial sites in
Washingtori and South Carolina for the year 1998. In addition, disposal costs for the reference reactors and ratios of

1

1

disposal costs at the Washington, Nevada, and South Carolina sites for the years 1986,1988,1991,1993,1994,1995,
!

1996, and 1991 are provided for historical purposes. His 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 burial / 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 (<l% increase) with only the <

addition of a revised site access fee. He 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.

!

I
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Disclaimer |

~ i
This work report was prepared as an account of work sponsored by an agency of the United States Government. Neither i

the United States Government nor any agency themof, or any of their employees, make any warranty, expressed or implied, |
. or assumes any legal liability or responsibility for any third partyi 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. "Ihe views expressed in this paper are not necessarily those of the U.S. Nuclear Regulatory 3

- 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. i
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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. He 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 requirement for their nuclear facilities.

Although this report is specifically prepareil 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 Bamwell,
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 impoitant to note that there is an additional waste disposal facility that may be used in certain specific circumstances
by licensees. nat 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 Enviroc w 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 prod L s, for the first time, waste burial / disposition
adjustment factors for the waste vendor option, in addition to the standard up* ion 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.

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

In 10 CFR 50.75(b), the U.S. Nuclear Regulatory Com- Chapter 2. He development of the formula and its coeffi-
mission (NRC) requires nuclear power plant licensees to cients, with sample calculations, are presented in Chapter
annually adjust the estimate of the cost (in dollars of the 3. Price schedules for burial / disposition for 1998 are given
current year) of decommissioning their plants. This is just in Appendix A for currently operating burial sites and
one step of a multi-step process of providing reasonable waste vendors. The calculations to determine the
assurance to the NRC that adequate funds for decommis- buriaudisposition cost factors, B,, for ca h site and each
sioning will be available when needed. His repon pro- year of evaluation are summarized in Appendix B.
vides adjustment factors for the waste burial / disposition
component of the decommissioning fund requirement, as This eighth revision of NUREG-1307 contams updated
required by 10 CFR 50.75(c)(2). his report also provides low-level waste (LLW) burial / disposition costs for the
the regional adjustment factors for the labor and energy reference pressurized water reactor (PWR) and the refer-
components of the decommissioning fund requirement. ence boiling water reactor (BWR) and the ratios of LLW
He term * adjustment factor," as used in this report and in buriaudisposition costs at the two remaining burial sites in
10 CFR 50.75(c)(2), refers to increases and/or decreases in Washington and South Carolina for the year 1998. In
decommissioning costs since the NRC regulations were addition, disposal costs for the reference reactors and ratios
issued. He decommissioning fund requirements in these of disposal costs at the Washington, Nevada, and South
rsgulations are in 1986 dollars. This repon is periodically Carolina sites for the years 1986,1988,1991,1993,1994,
updated to reflect changes in waste buriaUdisposition costs. 1995,1996, and 1997 are provided for historical purposes.

In addition to direct disposal at the two remaining burial
Provided within this report is the development of a formula sites, this report also, for the first time, includes the option
for estimating decommissioning cost that is acceptable to of LLW disposition by waste vendors,
the NRC. The sources ofinformation used in the formula
are identified, and the values developed for the cdjustment Burial cost surcharges mandated by the Low-Level
of radioactive waste burial / disposition costs, by site and by Radioactive Waste Policy Amendments Act of 1985
year, are given in this report. Licensees may use the for- (LLRWPAA) have been incorporated into the revised ratio
mula, the coefficients, and the bunal/ disposition adjust- tables for the years 1986,1988, and 1991, and are provided
ment factors from this report in their analyses, or they may in Appendix D. The provisions in the Act that mandated
use an adjustment rate at least equal to the approach pre- these surcharges expired at the end of 1992. Thus, the
sented herein. values of the ratios of disposal costs calculated for the

years 1993 and later do not include the LLRWPAA sur-
The formula and its coefficients, together with guidance to charges.
the appropriate sources of data needed, are summarized in

i NUREG-1307, Rev. 8



. _ __

i

2 Summary !

!

'Ihe elements of decommissioning cost, per 10 CFR whether direct disposal or disposition using waste vendors
,

50.75(c)(2), are assigned to three categories: those that are best represents their particular situation. i

propottional to labor costs, L,t those that are proportional }
to energy costs, E,; and those that are proportional to burial |
costs, B,. 'Ihe adjustment of the total decommissioning Table 2.1 Values of D, as a Function of LLW Burial ;
cost estimate can be expressed by Site, Waste Vendor, and Year

|
!

Estimated Cost (Year X) = [1986 $ Cost] [A L. Values of B,(PWR/BWR)''' !

+ B E, + C B,] (No Surcharnes. No Penalties) |
!

where A, B, and C are the fractions of the total 1986 dollar Year Washington Nevada South Carolina ,

costs that are attributable to labor (0.65), energy (0.13), and
;

buris.1 (0.22), sespectively, and sum to 1.0. The factors L,, 1998 3.165/14.403*' - / "' 15.886/13.948'*
'

E,, and B, are defined by 4.538/15.203* * -/ "' 7.173/6.968" *
1997 3.112/6.264** --/ "' 15.852/13.837(* .

L, = labor cost adjustment, January of 1986 to January 1996 2.845/3.294*> - / "' 12.771/10.379'* !
of Year X, 1995 2.015/1.878*) --/ "' 12.824/10.420'* '

1994 2.521/2.373*> - / "' 11.873/9.794* !
'

E, = energy cost adjustmerv., January of 1986 to January -- / - -- / - 6.619/5.714(8)
of Year X, and 1993 2.002/1.943*) --- / "' 11.408/9.4345

'

-/- -/- 6.155/5.354(8)
B, = LLW burial / disposition cost adjustment, January of 1991 1.326/1.184 1.334/1.296 2.494/2.361

1986 to January of Year X (i.e., burial / disposition 1988 1.223/1.093 1.193/1.175 2.007/1.831
cost in January of Year X / burial cost in January of 1986 1.000/1.000 0.857/0.898 1.678/1.561
1986).

(a) The values presented in this table are developed in Appendix B, with
Licensees are to evaluate L, and E, for the pars subse- all values norinalized to the 1986 Washington (PWit/BWR) values {
quent to 1986 based on the national producer price indices, with no M.RWPAA surcharges or penalties by dividing the calcu-

laced burial costs for each site and year by the Washington site burial
national consumer price indices, and on local conditions

costs calculated for the year 1986.
for a given site (see Chapter 3). (b) Effective 1H/93, the Washington sie is not accepting wmm frorn

outside the Northwest and Rocky Mountain Compacts

B,is evaluated by recalculating the costs of burial /disposi- (c) Nevadasieclosed1231/92.
tion of the radioactive wastes from the reference PWR (d) Effective 7/1/95, access is allowed for all states except North i

caro(Ref.1) and the reference BWR (Ref. 2) based on the price g with the 1998 updae of NUREO-1307. turning over the
schedules provided by the available bunal sites / waste rnajority of u.W to we= vendors for disposition is considered a '

vendors for the year ofinterest. 'Ihe results of these recal- pouibility.

culations are presented in Able 2.1, by site and by year. (o includes $220rft'out-of-sesion accea fee.

Previous issues of this repcat had considered direct burial (s) Includes swff in-iesion accru fee.

of LLW at an available LLW dispesal site as the only LLW
disposition option. 'this update includes the additional

. LLW disposition option of turning the majority of the Consideration of LLRWPAA surcharges and penalties f
| LLW generated during decommissioning over to waste (which ceased being imposed on January 1,1993) is given '

I vendors for disposition. The B, values for this option are in Appendix D for historical purposes. As noted in the

provided in Dble 2.1 for 1998 (see footnote (c) at the footnotes to Table 2.1, the LLW disposal site in Nevada i

bottom of the table). It is left to the licensees to determine ceased operation as of December 31,1992, and is therefore !

f |

NUREG-1307, Rev. 8 2

l
l

|



_ _ . _ _ _ _ . _ _ _ _ _ _ _ . _ . . _ _ _ _ _ _ . _ _ . . _ . . _ - _ .

.

i
:
1

i

L

|
|

3 Development of Cost Adjustment Formula
i
i
!

| The evaluations presented in this chapter are based on in- ~ burial /dispositior. cost ir, noniinally Jarxv ot i
formation presented in NUREG/CR-0130 (Addendum 4) Year x / burial cost in January of 1986) I

| and NUREG/CR-0672 (Addendum 3) (Refs.1,2), in which
i

|. . the estunated costs for immediate dismantlement of the (R, + ES,) / (R . + ES .) !
=

i i
| reference PWR and the reference BWR are adjusted to '

January 1986 dollars. Decommissioning costs are divided where:
into three general aiens per 10 CFR 50.75(c)(2) that tend to |

.

| *acal* similarly: (1) labor, materials, and services, (2) R, = radioactivewasteburid/dispositiorsa ;
j| energy and waste transpostation, and (3) radioactive waste (excluding sarcharges)in Year x dr r.a
i

buriel/ disposition. A relatively simple equation can be |
used to determine the minimum decommissioning fund ES, = summation ofsurcharges in Year: dc. hrs
requirement in 1998 or previous year dollars. "Ihat equa-
tion is R m = radioactive waste burial costs (excludingi

|
surcharges)in 1986 dollars ]

Estunated Cost (Yearx)
{= [1986 $ Cost]*(A L, + B E, + C BJ ES . = summation of surcharges in 1986 dollars. 1i

!
I where Values for L, and E, for years subsequent to 1986 are to be

based on the national producer price indices, national
| Estimated Cost (Year x) . consumer price indices, and local conditions for a given

= estimated decommissioning costs site, as outlined in Sections 3.1 and 3.2. Thus, the licensee
in Year x dollars, can evaluate these parameters appropriately for a particular

site. The values to be used in determining B, are taken
| [1986 $ Cost) from actual cost scheduk - d fmm price quotes by waste

= estunated decommissioning costs in 1986 dollars, vendors

! A = fraction of the [1986 $ Cost] attributable to la- Prior to 1993, calculation of B, included basic disposal
bor, matenals, and services (0.65) costs plus surcharges resulting from the Low-Level

Radioactive Waste Policy Amendments Act of 1985
|. B = fraction of the [1986 $ Cost] attributeble to en- (LLRWPAA). Surcharges mandated by the LLRWPAA

ergy and transportetion(0.13) were applied to wastes generated outside the regional waste
;

. compact in which the LLW burial facility is located. As of
C = fraction of the [1986 $ Cost] attributable to January 1992, surcharges were $40/ft' for wastes

L waste burial (0.22) generated within a compact which has met the milestones
give.1 in the LLRWPAA toward implementing an LLW !

L, = labor, materials, and services cost adjustment, disposal facility in their compact and $120/ft' ($40/ft'
January of1986 to January ofYear x surcharge plus $80/ft8 penalty) for wastes gereersted within,

'

a compact which has not met the milestones given in the
E, = energy and wasti i esportation cou adjustment, LLRWPAA toward implementing an LLW disposal facility

'

January of1986 to January ofYear x in their compact. After December 31,1992, no
LLRWPAA surcharges are assessed and are therefore no

B, = radioactive waste bi: rial / disposition and longer applicable to the calculation of B,. Values of B, for
j surcharge cost adjustment, January of 1986 to 1998, and earlier years, are provided to the licensees via
! nominally January of Year x (i.e., this report for information purposes only, as described in

Section 3.3.
I

3 NUREG-1307, Rev. 8
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Adjustment Fonnula

The major elements of the three components of the The adjustment factor for labor, L,, can be obtained from
decommissioning cost estimates for both the reference " Monthly Labor Review," published by the U.S. Depart-
PWR and BWR are provided in Table 3.1. Considering the ment of Labor, Bureau of Labor Statistics (BLS)(Ref. 4).
uncertainties and contingencies contained within these Specifically, the appropriate regional data from the table
numbers, and considering that the values of the coefficients (currently Table 24) entitled " Employment Cost Index,
for the PWR and the BWR are so similar, the best estimates Private Nonfarm Workers, by Bargaining Status, Region,
of their values are their averages: and Area Size," subtitled " Compensation," should be used.

These labor adjustment factors can also be obtained from
BLS databases made available on the World Whie Wee= 0.65 B = 0.13 C = 0.22
(see Appendix C for instructions). L, should be adiu%d

for both the PWR and BWR estimates. from a base value in Table 24 corresponding to the
amounts in the decommissioning ruie amendments that are

3.1 Labor Adjustment Factors in January 1986 dollars.

Table 3.1 Evaluation of the Coeffielents A, B, and C in Jr.sary 1986 Dollars

Reference PWR Values Reference BWR Values

1986 $ 1986$
Cost Category (millions) Coeffi;ent (millions) Coefficient

Labor 17.98") 35.12*)
Equipment 1.64") 4.03*)
Supplies 3.12") 3.71 *)

Contractor 12.9") 21. l*)
Insurance 1.9") 1.9*)
Containers 10.9'* 8.144)

Added Staff 7.5") 4.4*)
Added Supplies 1.2") 0.2*)
Spec. Contractor 0.78") 0.71 *'
Pre engineering 7.4") 7.4 *)

Post-TMI-Wkfits 0.9") 0. l *)

Surveillance 0.31") --

Fees 0.14") 1 14 *)
Subtotal 66.67 A = 0.64 86.95 A = 0.66

Energy 8.31") 8.84*) |

Transportation 6,08(* 7.54k) )

Subtotal i4.39 B = 0.14 16.38 B = 0.12 |

Burial 22.4f* C = 0.22 29.985 C = 0.22 !

Total 103.54 133.31
Not=: All costs include a 25% contmgency tactor. |

1(a) Based on Tabic 3.1, NUREGCR-0130, Addendum 4.
(b) Based on Table 3.1 NUREGCR-0672, Addendum 3.
(c) Based on Table 5.2, NUREG/CR-0672. Addendum 3.
(d) Based on Tabic 6.2, NUREG/CR-0130, Addendum 4.

NUREG-1307, Rev. 8 4
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Adjustment Formula

To calculate a labor adjustment factor for a particular re- Commodity Groupings and Individual items" (PPI) should
gion, two indices and a scaling factor are needed. These be used.
vilues are shown in Table 3.2 for each region. Th: base
index of L, from the BLS data for January 1986 is listed in E, is made up of two components, namely, industrial elec-
Colu::2 2 of Table 3.2. Rese values are based on an tric power, P , and light fuel oil, F,. Hence, E, should be
inuex value of 100 in June 1981 (Base June 1981 = 100). obtained using the BLS data in the following equations:

'

However, current BLS index values (1997) are based on an for the refc;ence PWR, [0.58P, + 0.42FJ end for the refer-
index value of 100 in June 1989 (Base June 1989 = 100). er.cc BW; ',S.54P, + 0.46F,]. These equations are derived
Th se values are shown in column 3. To convert between from TrrM.; of Reference I and Table 5.3 of Reference
these two indices, regional scaling factors are needed. 2. P, /mId % taken from data for industrial electric

i These scaling factors are listed in the last column in Table poww (Coms todity code 0543 in Table 6), and F, should
3.2. be taken furr, data for light fuel oils (Commodity code

0573 in Table 6). These energy adjustment factors can also
Tr ble 3.2 Regional Factors for Labor Cost Adjustment be obtained from BLS databases made available on the

World Wide Web (see Appendix C for instructions).
'

L 1986 Reference Cunent Year (1997)
(Dase June 1981 (Base June 1989 = Scaling As discussed for L, in Section 3.1 above, P, and F, should

Rep'sn -100) 100) factor
; be adjusted from a base value in the BLS table correspond-

Northeast 130.5 135.0 1.555 ing to the amounts in the decommissioning rule amend-
ments that are in January 1986 dollars. The base values of

South 127.7 134.6 1.441 P, and F, from the BLS data for January 1986 are 114.2
,

5

Midwest 125.0 136.9 1.409 and 82.0, respectively. No regional BLS data for these PPI
commodity codes are currently available. All PPI values .

West 130,1 133.4 1.449 '

are based on a value of 100 for the year 1982 (Base 1982 =
100). Thus, the values of P, and F, for December 1997,

in general, L, is calculated for each region by multiplying (latest data available) are
,

,

the 1997 value (column 3) by the scaling factor (column 4) '

and then dividing by the reference value (column 2). For P, = 128.3 (the December 1997 value) + 114.2,

3 example, for the Northeast region: (the January 1986 value) = 1.123
,

t

'
L, = (135.0)n.,im (column 3) F, = 59.4 (the December 1997 value) + 82.0

; x (1.555)a,,, mvs.,i. (column 4) (the January 1986 value) = 0.724.
+ (130.5)n,,, mi (column 2)

=1.609. The value of E, for the reference PWR is therefore

This value of L. = 1.609 should then be used in the equa- E, = [(0.58 x 1.123) + (0.42 x 0.724)] = 0.955.
tion to adjust the labor cost (to January 1998 dollars) for
decommissioning a nuclear power plant located in the This value of E, = 0.955 should then be used in the equa-
Northeast region of the U.S. tion to adjust the energy cost (to January 1998 dollars) for

decommissioning a PWR. Correspondingly, for a BWR, E,

3,2 Energy Adjustment Factors " 0939-

The adjustment factor for energy, E , can be obtained from 3.3 Waste Burial Adjustment Factors
the " Producer Price Indexes," published by the U.S. De-
partment of Labor, Bureau of Labor Statistics (BLS)(Ref. The adjustment factor for waste burial / disposition, B , can
5). Specifically, data from the table (currently Table 6) en- be taken directly from data on the appropriate LLW burial
titled " Producer Price Indexes and Percent Changes for locate., as given in Table 2.1 of this report. For example,

5 NUREG-1307, Rev. 8
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Adjustment Formula

|

B, = 15.886 (in 1998 dollrrs) for a PWR directly disposing Eranple 3 (LLWDisposition by Weste Vendors)
all decommissioning LLW at the South Carolina burial site. Scenano Descraion .

Reactor Type: PWR
Thermal Power Rating: 3400 MW.
Imcation of Plant: Northeast Region of the U.S.

3.4 Sample Calculations of Estimated uW DispositionPrefence: Contactwith Wee Vendors
.

IJ W Buriallocation: SouthCarolina
Reactor Decomm.issioning Costs

. .

Base Cost (1986 Dollars) $105 million [from 10 CFR 50.75(c)(1)]=

Several sample calculations are provided in this section to I,= (iss Or(1.555y(130.5) = 1.609 [from Table 3.2)
demonstrate the use of t:he decommissioning cost equation
developed above using the appropriate adjustment terms of g = 0355 - [fmm Section 3.2) ;

L, for labor, material, and services, E, for energy and waste B = 7.173 [from Table 2.1)
transportation, and B, for radioactive waste burial / dispos-
Ition. DecommissioningCost (1998 Dollars).

= ($105 millior6f[(0 657(1.609)+(0.13)*(0 955)+(0.22)*(7.173)]
= $289million

Etanpk I(LLWDirect Disposal)
_

Scanario Descrinten Exanple 4 (LLWDisposkion by Waste Vendors)
Reactor Type: PWR
Thermal Power Rating: 3400 MW. Scenario Descrmtion

Location of Plant: Western Region of the U.S. Reactor Type: BWR
LLW DispositionPreference: Direct Disposal lhermal Power Rating: 3400 MW.
LLW Buriallocation: Washington Imcation of Plant: Midwest Region of the U.S.

LLW DispositionPreference: Contract with Weste Vendors

$105 million[from 10 CFR 50.75(cX1)) LLW Buriallocation: SouthCarolinaBase Cost (1986 Dollars) ==

1,= (133.4P(1.449)/(130.I) = 1.486 [from Table 3.2) Base Cost (1986 Dollars) $135 million [from l0 CFR 50.75(c)(I))=

E = 0.955 [from Section 3.2) 1,= (136 9f(1.409)/(125.0) = 1.543 [from Table 3.2) '

B,= 3.165 [from Table 2.!) 4 " 0.939 [frorn Section 32)

DecommissioningCost(1998 Dollars) B,= 6.968 [from Table 2.1)

= ($105 million)*[(0.65P(1.486)+(0.13)*(0.955)+(0.22r(3.165))
= $188million DecommissioningCost(1998 Dollars)

= ($135 millionf[(0 65P(1.543)+(0.13)*(0.939)+(0.22)*(6 968)]
= $359million

Exsaple 2 (LLWDirectDisposal)

Scenario Descrmtson
Reactor Type: PWR ,

lhermal Power Rating: 3400 MW.
Imcacion ofPlant: Northeast Region of the U.S.
LLW DispositionPreference: Direct Disposal
LLW Buriallocation: SouthCarolina

$105 million[from 10 CFR 50.75(c)(I))Bese Cost (1986 Dollars) =

1,= (135.0f(1.555)/(130.5) = 1.609 [from Table 3.2)

% = 0.955 [from Section32)

B,= 15.886 [fmm Table 2.1)

DecommissioningCost(1998 Dollars)

= ($105 million)*[(0 65)*(l.609)+(013P(0 955)+(0.22f(15.886))
= 5490million

,

|

NUPIG-1307, Rev. 8 6

,

_ . - - - _ _



_ _ _ . . _ - . _ _ _ _ - . _ . __. . . _ _ _ - . .__ .

4 References

1.
Konzek, G. J., and R. I. Smith, " Technology, Safety
and Costs of Decommissioning a Reference 3. U.S. Nuclear Regulatory Commission, Office of

Pressurized Water Reactor Power Station - Technical
Nuclear Regulatory Research, "Repon on Waste

Suppon for Decommissioning Matters Related to Burial Charges - Escalation of Decommissioning

Preparation of the Final Decommissioning Rule," Waste Disposal Costs at Low-Level Waste Burial

(Repon prepared by Pacific Northwest Laboratory, Facilities," NUREG-1307, Revision 7, November
1997.

Richland, Washington), NUREG/CR-0130,
Addendum 4, U.S. Nuclear Regulatory Commission,
July 1988. 4. U.S. Department ofLabor, Bureau of Labor Statistics,

MontMy1.oborReview, Table 24, Updated
Periodically.

2. Konzek, G. J., and R. L Smith, " Technology, Safety
and Costs of Decommissioning a Reference Boiling

5. U.S. Depanment of Labor, Bureau of Labor Statistics,Water Reactor Power Station - Technical Support for
Decommissioning Matters Related to Preparation of ProducerPriceIndexes, Table 6, Updated

Periodically.
the Final Decommissioning Rule,"(Report prepared by
Pacific Northwest Laboratory, Richland, Washington),
NUREG/CR-0672, Addendum 3, U.S. Nuclear
Regulatory Commission, July 1988.

7 NUREG-1307, Rev. 8

;

_____ __



i

i

I
,

|

|

|
Appendix A

|
1

1

LLW Burial / Disposition Prices for the Current Year

l

,

|

f
i

_ _ _ -



. ._ ..- . _. - . .- .- .

I
1

Appendix A

Appendix A

LLW Burial / Disposition Prices for the Current Year

his appendix contains the price schedules for burial / dis- In 1997, and again in 1998, the operator of the Washington
position oflow-level wastes at the Washington and South site more than tripled rate charges on containers having
Carolina sites for the year 1998. Also provided are vendor surface dose rates in excess of 100 R/hr. The overall in-
price quotes for disposition of LLW generated by the crease arising from these two increases is about a fr.ctor of

i
decommissioning of nuclear power plants, nese schedules 11. These large increases affect the overall burial costs for a l
are used to calculate the results shown in Appendix B used BWR reactor more than for a PWR reactor since the BWR ;
to develop the waste burial adjustment factor, B , for the usually has more highly irradiated components than a PWR. |year 1998.

i

Exhibit A.1 provides the current rate schedule for the Wash-

A.1 Washington LLW disposal Site ington LLW disposal site, effective May 1,1998. )

Beginning in 1993, the Northwest Compact imposed on A.2 South Carolina LLW Burial Site
sligible (Northwest or Rocky Mountain Compact) waste
generators an annual permit fee based on the volume of At the South Carolina site, during the period of January 1,
waste to be shipped to the Washington site for disposal. In 1993 through June 30,1994, the Southeast Compact im-
1998, the annual permit fee ranges from $400 to $40,000. posed the collection of access fees of $220/ft2 from all
Hospitals, universities, research centers, and industries pay eligible out-of-region waste generators. Eligible generators
the lower fees, and nuclear power plants pay the highest were those in compact regions or unaffiliated states that
fee of $40,000 per year. He permit fees for nuclear power were in compliance with the Low-Level Radioactive Waste
plants are included in this analysis for the years 1993 and Policy Amendments Act of 1985 (LLRWPAA). Large
later. waste generators (greater than 1,500 cubic feet for that
Beginning in 1994, the rate schedule for handling and period) were assessed an access fee based on their waste
disposing ofheavy objects (greater than 5,000 pounds) at volume projection for that period. One-sixth of the access ;
the Washington site was revised to recover additional fee was paid in advance on a quarterly basis. Large waste |
crane rental costs from the waste generator. In 1996, the generators from the Southeast Compact states paid an access

'

heavy chjtet limit was raised to 17,500 pounds. A series fee of $74/ft'.
cf shipments of heavy objects for disposal was assumed
that would minimize the crane surcharge and result in only Access to the South Carolina site by waste generators out-
a one-time heavy object charge. side the Southeast Compact ended June 30,1994, with site

closure scheduled for December 31,1995. However, effec-
Effective January 1,1996, the operator of the Washington tive July 1,1995, the scheduled closure was canceled and
site implemented a restruentred rate schedule based on access to the Barnwell facility was extended to all states
waste volume, number of shipments, tiumber of containers, except North Carolina.
and dose rate at the container surface. Each waste genera-
tor is also assessed en annual site availability charge based Effective November 1,1996, the operator of the South
on cumulative volume and dose rate at the surface of all Carolina disposal site implemented a restructured waste j
co itainers disposed. The site availability charge appears disposal rate schedule. The restructured pricing is based on
near the bottom of Tables B.I through B.3. weight, dose rate, and curies with a cost incentive toward

higher density packaging. All business after November 1,
1996, w6i S through customer-specific contracts.

|
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Appendix A

Effective July 1,1998, the operator of the South Carolina annual LLW volume disposed of by nuclear power plants
disposal site imposed a site access fee on users which has decreased by an order of magnitude. This volume j
varies according to their level of use. Access fees for large reduction has been achieved through a combination of '

users (e.g., utilities with nuclear placts) average about increased efforts to minimize the volume of LLW generated
$205,000 per year. The site access fu appears near the to begin with and increased use of waste vendors to reduce
bottom of Table B.10 for the South arolina disposal site. the volume of disposed LLW.

Exhibit A.2 provides the current rate schedule for the The trend of utilizing waste vendors by licensees of
South Carolina LLW disposal site, effective January 1998. operating nuclear power plants is also now being observed

at nuclear power plants being decommissioned. Table A.l

A.3 LLW Disposition by Waste shows the disposition destination for LLW generated
between 1993 and 1997 during the decommissiomng of the

Vendors Yankee Rowe Nuclear Power Plant (NPP). Over 60% of
the waste generated during the decommissioning of this

Rapidly increasing fees for disposal of low-level plant was contracted to waste vendors for disposition.
radioactive waste has spawned the creation of a niche
market for firms specializing in the management of LLW. The decommissioning analyses reported in NUREG/CR-
Increasingly, licensees of nuclear power plants are 0130 and NUREG/CR-0672 did not consider the possible
outsourcing LLW management functions to these waste use of waste vendors given that this market niche essentially
vendors for a negotiated fee (usually $/ pound of LLW Jid not exist at the time. Since the use of waste vendors has
processed). The degree to which LLW management clearly become an accepted practice by the nuclear power
functions are outsourced is negotiated on a case-by-case industry for operations and decommissioning since that
basis. Waste vendors can manage all LLW management time, this update of NUREG-1307 includes an alternative
functions from time of generation to disposal (including that provides for contracting with waste vendors to manage
packaging, transportation, and volume reduction) or any the disposition of certain portions of LLW generated during
subset of these functions as desired by the licensee. decommissioning. His new alternative does not modify or

alter in any way the bases for the decommissioning fund
ne vendor determines the most efficient disposition requirement specified in 10 CFR 50.75. It merely provides
process for each waste stream, which may include sorting another burial cost adjustment factor (B,) that reflects LLW
into clean / contaminated streams, recycling where possible, disposition by waste vendors.
volume reduction via the many techniques currently
commercially available, and disposal of the residual LLW in support of this analysis, several waste vendors were
at the most cost effective disposal site. De vendor's profit surveyed to duelop a representative cost for waste vendor
is the difference between the price negotiated with the services. Each of the vendors was asked to provide a
licensee and the total cost for waste minimization. generic price quote for processing two waste streams: acti-
recycling, volume reduction, packaging, transponation, vated/ contaminated concrete and contaminated metal. They
and disposal. De more effective the vendor is at were asked to provide these quotes as a price per pound of
minimization, recycling, volume reduction, and obtaining waste, or as a range of price per pound, based on the waste
volume discounts for packaging, transportation, and concrete and metal inventories in NUREG/CR-0130 and
disposal, the greater will be the profit. NUREG/CR-0672. The price quotes were to encompass

complete disposition of these waste streams (from
Currently, there are approximately 10 waste vendors generation to disposal) and were to be developed assuming
operating in the United States. Clearly, waste management the vendor had a contract with a license' raged in a large
costs at nuclear pow er plants are being reduced through the decommissioning project.
use of waste vendors. Also, closer attention to LLW
management by power plant licensees has resulted in Five vendors provided price quotes in response to the
dramatic reductions of LLW being disposed of at the survey. The price quotes are provided in Table A.2. For
commercial LLW burial sites. Since publication of confidentiality reasons, the vendors providing the data are
NUREG/CR-0130 and NUREG/CR-0672, the average not identified.

|
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The vendor prices used to calculate the waste burial / processing. The resulting B, will be conservative for the
disposition cost factors, B., for both PWR and BWR were following reasons:.

51.50/lb for activated / contaminated concrete and $2.00/lb
for contaminated metal. These were developed by taking the waste vendor prices used are at the upper range of.

the average of the three mid-range values in Table A.2 and the price quotes provided and
rounding the result up to the next half dollar. In order to
minimize the effect of differences in assumptions in what the waste vendor quotes included packaging and trans-*

the vendors did or did not include in their price quotes, portation of LLW, which are already included in the
both the low and high price quotes were eliminated from labor and energy cost elements, respectively, of the 10
the average price calculation. CFR 50.75 algorithm.

This analysis assumed that disposition of dry active waste Also, when utilization of waste vendors is more cost
(DAW) was contracted by waste vendors at the same price effective than direct disposal, the resulting B, will further be
as activated / contaminated concrete. All liquid radioactive conservative because at least some of the activated metal
waste and activated metal are dispositioned as assumed in could be dispositioned more economically through the
NUREG/CR-0130 and NUREG/CR-0672 or, in other services of a waste vendor.
words, they go directly to disposal without further

Table A.I Disposition Destination of Yankee Rowe Table A.2 Price Quotes for Waste Vendor Services *
NPP LLWW

LLW Volume LLW Volume Activated / Contaminated Contaminated
LLW Destination (ft') (% ofTotal) Vendor Concrete ($/lb) Metal ($/lb)

South Carolina 30,867 11.1 Vendor #1 0.55- 0.89 0.87- 1.50
Disposal Site

Vendor #2 1.50- 2.00 2.50- 3.00
Utah DisposalSite 22,390 15.3

Vendor #3 1.00 1.50 1.50 1.75
Waste Vendas 92,428 63.3

Vendor #4 0.24 - 0.31 1.57 1.70
Liquid LLW ic5 0.3
Vendors Vendor #5 1.72 1.85

Total 146,070 100.0
(a) Reference: NRC Public Document Room (PDR) under
NUREG-1307, Revision 8

(a) Reference: NRC Public Document Room (PDR) under |
NUREG-1307, Revision 8 '

l
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Exhibit A.1
US ECOLOGY,INC.

RICHLAND, WASHINGTON FACILITY
RADIOACTIVE WASTE DISPO$AL

' DISPL ?AL CHARGES
EFFECTi 1 MAY 1.1998

SCHEDULE A, 9GHTH REVl810N

Note: Reise in this seedule A are sutiect to edustment in v:cordance mth the rate adjustment mechanism adopted in the
Commiseen's sixth suppismental order in Dodet No. UR-950619. These rates foflect the third year of a three-year phase in of a
revised rated design, in accordance mth the stipulation accepted by the Commission in its fifth supplemental order in Dodet No.
UR-980019.

A. RITI AVAILARALITY CHARGE

1. Rates

Block Block Criterte Annual Charge per Generator

0 No site use et eN $ 96
1 Greater then aero but less then or equel to 10 ft' and 50 mR/h .201

82 Greater then 10 ft or 50 mR/h* but less then or equel to 20 ft' and 100 mR/h* .384,,

3 Greater then 20 ft' or 100 mR/h* but less then or equel to 40 ft' and 200 mR/h* 739
4 Greater then 40 ft' or 200 mR/h* but less then or equel to 80 ftsand 400 mR/h', 1,419

5 Greater then to it' or 400 rrR/h* but less then or aquel to 100 ft' and 800 mR/h* 2,731

8 Greater than 160 ftsor 800 mR/h* but lose then or aquel to 320 ft and 1,600 mR/h*- 5.250
s

7 Greater then 320 It* or 1,000 mR/h* but less then or equel to 640 ft' and 3.200 mR/h* 10,001

8 Greater then 640 ftsor 3.200 mR/h* but less then or aquel to 1,280 ft' and 6,400 mR/h* 19,398

9 Greater then 1,200 ft' or 8,400 mR/h* but less then or aquel to 2,860 ftsand 12.800 mfW 37,295

10- Greater then 2,500 ft' or 12.000 mR/h* but less then or aquel to 5,120 ft' and 25.000 mR/h* 71,698

11 Greater then 5,120 ft' or 25,000 mR/h* 137.814
* Forpurposes of ^ . . ., the see ovellebibly charge, mR/ hour is calculated by summmg the mR per hour et container surface
of et containere recolved during the year,

2. Esemptions

a, As to meets which is generated for resserch, medical or educational purposes, educatenal resserch
inaldutions sheE be pieced in a role block for the site ovelletnhty charge which is one (1) tower then what would otherwise apply
through appucation of the blod crNorte shown above. *fdsemannat nnemerch inardudan"meena a mines orIndonandant. nas-
dhearnet anabancandery ashacadamatknedandiert

b. - As to meets which arises as reesdual or secondary weets from brokers' provision of compaction or
procoesing services for othere, if appNoelion of the blod criterte shown above would place a broker in a rate block for the site
avetetWuty charge which is grooter then Blod No. 7 such broker ehes be placed in the role blod which is the greater of(I) Block
No. 7, or (U) the block which is two (2) lower then what would otherwise apply through sophcotiart of the blod criterte shown above.
*arokere are those customers hokang the " broker closediceten of eine use permus issued by the Deportnant of Ecology.

3. Payment Arrangemente

e. Infuel Determinston

initial determinellon as to the appuceble rate block for each customer shes be bened on paciections provided by customers prior to
the beginnin0 of each calender year. For those customers who do not intend to ship weste to the facAlly during the colonder year
(those seeigned to blod No. 0) and for those customers who are initially determined to ist into blod Nos.1-2, the entbo eNo
evegetdNty charge for the year wEl be due and peystes as of January 1. For those customers who are initisty determined to fes
into block Nos. 3 8, sie entre elle avetsbilty the ye w4 else be due and peyeblo se of January 1, ellhough those customero may
mehe specist errengements weh the Company ,o pay the charge in aquelinstedmonte et the beginning of each calender quarter.
For Wiese generators who are industy detemWned to talin block Nos. 911,1/12 of the site eveNebEty charge wiR be due en peyeble
se of Wie beginning of each calender month. These customere may pay in advance if they wish.

b. Reconcillation

The she eveHetWhly charge le menced on the tiesis of ecluel venne end dose rate of www denvered during the calender year.
Asessement of addelional amounts, or refunds of overpeid amounts, wlN be made se appropriate to reconcile the initial
detemwnsman regarding oppscatne rem twack wah the actunt voiume end does raios during the canender year.

I
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Appendix A

Exhibit A.1 (Continued)

US ECOLOGY. INC.
SCHEDULE A (Con 6nueq RICHLAND, WASHINGTON FACILITY EFFECTIVE MAY 1.1ess

RADIOACTIVE WASTE DISPOSAL RATES
B. DISPOSAL RATES

l
1. Volume: 530.80 per cubic foot>

2. Shipment $6.200 per manifested anipment

3. Container 51,158 per container on each manifest.

4. Exposure:

Bluck No. Dose Rate et Container Surface Charge per Contamer

1 Less than or equalto 200 mR/h $ 133 1

2 Greater then 200 mR/h but less than or equel to 1.000 mR/h 9.550

3 Greater than 1.000 mR/h but less than or equal to 10,000 mR/h. 37.800 I

4 Greater than 10.000 mR/h but less than or equal to 100.000 mR/h 58.500

5 Grostor than 100.000 mR/h 950,000

EXTRAORDINARY VOLUMER

Wette shipments qualifying se an " extraordinary volume' under RCW 81.108.020(3) are charged a rate equal to 51.5% of the
volume deposal rete.

NUCLEAR DEcotelmaalONING WARTE

The volume disposal rate me to weste from the decommissenmg of nudear generstmg unite shad be 80% of those set forth
above; provided, however, that such weste must satisfy the quantity requirements for'extraordmary volume * under RCW '

81.108.020(3).

SCHEDULES
Surcharges and Other Special Charges

Third Revision

ENQiNEERED CONCRETE RARRIERS

72* x 8' barrier $7.008.00 each
e4 x 8' barrier $8.828.00 each

puRCHARitE FOR HEAW ORJECTS

The Company shoe coRect its actus! labor and equipment coste incurred, plus a margin thereon of 25%, in handling and deposing
of objects or packages weighing more than seventeen thoesond five hundred (17.500) pounds.

SCHEDULE C
Tax and Fee Rider

Tenth Revleion
.

The rates and charges set forth in Schedules A and B shed be heressed by the amount of any fee. eurcharge or tax attested on a
volume or groes revenue been against orm by US Ecology, as Isted below.

PerpetualCare and Maintenance Fees $1.75 per cubic foot
Business & Occupation Tex 3.3% of roles and charges
Site Surveulence Fee 98.00 per cubic foot
Surcharge (RCW 43.200.233)_ 98.50 per cubic foot
Commiselon Repuestory Fee _ 1.0% of rates and charges

end.

2
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Appendix A

Exhibit A.2

Chem-Nuclear Systems, LLC.

Barnwell Low. Level Radioactive Waste Management Disposal Facility
Pricing Schedule

Example

All radwaste material shall 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. BASE DISPOSAL CHARGES (not includina surcharaesk

A. Standard and Special Nuclear Material (SN) waste:

1. )M_eigM Rate

a.) Greater than 120 lbs./ft' Upon Request

b.) Greater than 75 lbs/ft' and less than 120 lbsift' $ 4.40 per pound
density

c.) Greater than 60 lbs) /ft' and less than75 lbs/ft' density $ 5.40 per pound

d.) Greater than 45 lbs/ft* and less than 60 lbsift' density $ 7.00 per pound j

e.) Less than 45 lbs/ft' S 7.00 per pound
times '

the ratio of 45 lbs/ft'
'

divided
by package density

2. Millicurie Charge $ .30 per millicurie

B. Biological Waste $ 1.00 per pound, in
addition to above rates

C. Utility Specific Base Disposal Charges To be determined Upon
(based on submission of LLRW Profile Sheets) Evaluation of Specific

Utility Waste Quantity /
Type

1

i

Battelle, Pacific Northwest National Laboratory !

EXAMPLE FOR ESTIMATING USE ONLY
PRICING IS SUBJECT TO CHANGE

NUREO-1307, Rev. 8 A.6
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Appendix A

Exhibit A.2 (Continued)
Chem-Nuclear Systems, Lif.

NOTES:
Note 1: Maximum Millicurie Charge is $120,000.00 per shipment.

Note 2: The minimum charge per shipment, exduding
)surcharges and specife other charges, is $1,000.00.

Note 3: Base disposal charge includes:

2. EXTENDED-CARE FUND included in Rates

3. SOUTH CAROLINA LOW-LEVEL RADIOACTIVE
WASTE DISPOSAL TAX: Induded in Rates

4. SITE STABILIZATION AND CLOSURE FUND:

Allwaste disposed Induded in Rates

5. TECHNOLOGY CHARGE:

For all waste in "A" vaults. Induded in Rates

6. SURCHARGES:

A. Dose Rate Surcharge

Dose Level Multiplier of Base Weight
Rate

0 200 mR/hr 1.00-

200 mR/hr 1 R/hr 1.08-

1R/hr 2R/hr 1.12-

>2R/hr 3R/hr 1.17-

>3R/hr 4R/hr 1.22-

>4R/hr SR/hr 1.27-

>5R/hr 10R/hr 1.32-

>10R/hr 25R/hr 1.37-

>25R/hr 50R/hr 1.42-

>50R/hr 1.48

B. Items which do not conform to one of the above Upon Request
categories

:

|

-2-
i

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 Systems, LLC.

i

C. Irradiated Hardware Charges

Per Shiprnent 5 30,000.00

D. Irradiated Cask-Handling Fee included in item 6.c.
'

E. 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 supplies at
current Chem-Nuclear rate.

C. Customers may be charged for all special services as described in the Bamwell
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-
Nucleafs Radicactive Material Licenses, the Bamwell Site Disposal Criteria, and
subsequent changes thereto.

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

G. Class B/C waste received wGn cheMting agents, which require separation in the
trench, may be subject to a surcharge 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, ft::= processing 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 original waste-generators direction.
Material delivered directly from a generators site will be credit to that generators
account.

1

|

-3- I

Battelle, Pacific Northwest National Laboratory

EXAMPLE FOR ESTIMATING USE ONLY
PRICING IS SUBJECT TO CHANGE !

)
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Appendix B

s

Calculation of LLW Burial / Disposition Cost Estintation Factors-

The calculations necessary to determine the costs for LLW disposal site for 1997,1996,1995,1994,1993,1991,
burial! disposition of the radioactive wastes postulated to 1988, and 1986, respectively. These estimates were origi-

1result from decommissioning the reference PWR and the nally reported in previous issues of NUREG-1307. i

reference BWR are performed using detailed spreadsheets.
The spreadsheets evaluate the burial / disposition costs for B.2 South Carolina LLW Disposal Site
each of the items originally costed in the PWR and BWR
decommissioning studies and in the updated costs present-

The 1998 waste burial costs for the South Carolina LLWed in Addendums 4 and 3 (Refs.1,2), respectively, to those
reports. Rose costs are based on the burial price schedule disposal site were developed using the rate schedule pro- '

for U S. Ecology's Washington Nuclear Center, located on vided in Exhibit A.2. He spreadsheet calculations, which
are too voluminous to present here, are summarized in

ithe llanford Site near Richland, Washington.
Table B.10. For 1998, B, = 15.886/13.948. These B,
values reflect the 1998 burial cost estimates for the SouthThe B, values reported in this document reflect the results
Carolina LLW disposal site normalized to the 1986 Wash-

for cost changes and waste burial / disposition at different
ington LLW disposal site burial costs.

sites normalized to the 1986 burial costs for the Washing-
|ton low-level waste (LLW) disposal site. All the calcula- '

Tables B.11 through B.18 provide summaries of the waste
tions are based on the same inventory of radioactive wastes

burial costs at the South Carolina LLW disposal site for
as was postulated in the 1986 and 1978-80 analyses. Start-

1997,1996,1995,1994,1993,1991,1988, and 1986,
ing in 1988, the inventories also included post-TM1-2

4

respectively. These estimates were originally reported in
contributions from the reference PWR and the reference previous issues of NUREG-1307. IBWR (Refs.1,2).

B.1 Washington LLW Disposal Site B.3 LLW Disposition by Waste.

Vendors
The LLW disposal site located in Washington was used to |
develop the original decommissioning cost estimates for The 1998 waste disposition costs for activated /contam- j

the reference PWR and the reference BWR. These esti. inated concrete, contaminated metal, and dry active waste '

mates are the basis for the minimum decommissioning fund (DAW) by waste vendors were developed using the unit

requirement specified in 10 CFR 50.75(c), which is in 1986 Prices discussed in Section A.3. The 1998 waste burial
dollars. nus, as shown in Table 2.1, B, = 1.0/1.0 (for costs for activated metal and liquid radioactive waste at the

PWR/BWR) for 1986. For 1998, B, = 3.165/14.403. Washington and South Carolina LLW disposal sites were

Rese B, values reflect the adjustment in waste burial costs developed using the rate schedules provided in Exhibits

at the Washington LLW disposal site since 1986. A.I and A.2, respectively. The spreadsheet calculations,
which are too voluminous to present here, ere summarized

ne 1998 waste burial costs were developed using the rate in Tables B.19 and B.20. For 1998, B, = 4.538/15.203 for

schedule provided in Exhibit A.I. He spreadsheet calcula. the Washington LLW disposal site and B, = 7.173/6.968

tions, which are too voluminous to present here, are sum. for the South Carolina disposal site. These B, values re-

marized in Table B.1. Tables B.2 through B.9 provide flect the 1998 waste vendors disposition cost estimates for

summaries of the waste burial costs at the Washington both the Washington and South Carolina LLW disposal

B.1 NUREG-1307, Rev. 8 I
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Appendix B

sites normalized to the 1986 Washington LLW disposal site penalties) mandated by the Low-Level Radioactive Waste

burial costs. Policy Amendments Act of1985 (LLRWPAA). Effective
January 1,1993, no LLRWPAA surcharges or penalties are

No estimates are provided for LLW disposition by waste assessed.

vendors prior to 1998 since this was the first year that this
disposition attemative was included in NUREG-1307. As other low-level radioactive waste burial sites come into

service in the various interstate compacts, values for B, will
be calculated using the price schedules for each of those

B.4 Nevada LLW DisposalSite 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-

No 1998 waste burial costs are provided for the Nevada
n te as greater-than-Class C (GTCC) material. Because the

LLW disposal site since this site closed on December 31,
analyses in this report postulate placing this material in a3992,
LLW disposal facility, the disposal costs for this material
may be overestimated by factors ranging from about 1.6 to

Tables B.21 through B.23 provide summaries of the waste
m re than 80, depending upon the disposal site, comparedburial costs at the Nevada LLW disposal site for 1991,
with high-density packaging and geologic repository dis-

1988, and 1986, respectively. These estimates were origi-
Posal. Evidence of this can be seen in the dramatic costnally reported in previous issues of NUREG-1307.
increase (compared to 1996) in the " Liner Dose Rate
Charge" column for the reference BWR (See Tables B.1,
B 2, and B.3).

B.5 Other

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

;

!

|

!

.

!

| |
I

|

|

|
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Tame 2.1 Burial Costs at the WasWageon Site
j :ner.E C.rwao m 40s.,ey o. t

C)
O VOLLNE SMIPMENT CONTAINER LINER DOSE BENTON COUNTY DISPOSAL

'

mmwaT __ CHARGE CRARGE CMARGE RATE CMAtr{ TAk SLECMARGE CQET

$ VESSEL WALL 116,280 238,640 44,004 2,147,000 .0 2,545,924 ,

.< VESSEL MEAD & BOTTOM 122,400 251,200 46,320 0 0 419,920 t

no UPPER CORE SUPPORT ASSM 12,240 25,120 4,63? 151,200 0 193,192

UP8ER SUPPORT COLtpMI 12,240 25,120 4,632 151,200 0 193,192

UPPER CORE BARREL 6,120 12,560 ' 316 113,000 0 133,996
282,500 '0 334,990UPPER CORE GRID PLATE 15,300 31,400 ,. . ,

!

GUIDE TUBES 18,360 37,680 o,948 226,800 0 289,788

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 SMROUD* 12,240 25,120 4,632 226,000 0 267,992 t

LOWER GRID PLATE * 15,300 31,400 5,796 282,500 0 334,990

imER SUPPORT COLUMN 3,060 6,280 1,158 56,500 0 66,998 ,

LOWER CORE FORGING 33,660 69,080 12,738 621,500 0 736,978
'

MISC INTERNALS 24,480 50,240 9,264 452,000 0 535,984

210 SHIELD CONCRETE 763,776 307,720 225,810 0 0 1,297,306

SCACTOR CAVITY LINER 15,667 6,280 4,632 0 0 26,579

REACTOR C00LAWT PUMPS 128,520 75,360 13,896 0 0 217,776

PRESS $23 110,160 50,240 9,264 0 0 169,664

R.Hm,EHz,5 UMP PUMP, CAVITY PUMP 12,240 6,280 3,474 0 0 21,994

PRESSURIZER RELIEF TANet 36,720 12,560 2,316 0 0 51,5 % ;
g
A SAFETY INJECTION ACCUM TANKS 122,400 50,240 9,264 0 0 181,904 r

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

FILTER 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

COM8USTI8tE WASTES 309,825 376,800 69,480 0 0 756,105

EVAPORATOR BOTTOMS 287,640 590,320 108,852- 1,676,341 0 2,663,153

POST-TMI-2 ADDITIONS 476,228 C 0 0 0 476,228 :

MEAVY CBJECT CHARGE
121,713 !

'
413.442SITE AVAILABILITY CHARGES, (3 YRS)

SUBTOTAL PWR COSTS 19,805,758 8,559,640 5,485,446 11,251,141 0 45,637,140

1,962,397
TAXES & FEES (% OF CHARGES) 9,223,270
TAXES & FEES (S/CU.FT.)
ANNUAL PERMIT FEES (3 YRS) _120.000

56,942,806 ,

TOTAL PWR COSTS
i

(a) GTCC Materlatt Assumes a low density, distributed packaging scheme and final disposal as LLW. High density peckaging and geologic j

repository disposal could reduce disposal costs.
< .

!

!

t

i
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Table B.1 Burial Costs at the Washington Site
Reference BWR (1996 dollars)

VOLUME SHIPMENT CONTAINER LINER DOSE BENTON COUNTY DISPOSAL
COMPONENT . CHARGE CHARGE CHARGE RATE CHARGE TAX SURCHARGE COST

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 PUNPS 15,147 125,600 46,320 38,000,000 0 38,187,067 *

TOP FlKL GUIDES 25,949 452,160 83,376 68,400,000 0 68,% 1,485 :
CORE SUPPORT PLATE 11,903 109,480 35,898 1,751,500 0 1,899,781
CORE SHROUD''' 50,796 879,200 162,120 133,000,000 0 134,092,116
REACTOR VES?EL WALL 8,660 125,600 25,476 1,243,000 0 1,402,736
SAC SHIELD 97,247 87,920 16,212 0 0 201,379,

{ REACT. W4TER REC 95,105 31,400 6,948 0 0 133,453
SAC SHIELD 335,009 238,640 44,004 0 0 617,653

l OTHER PRIMARY CONTAINMENT 3,821,022 1,067,600 1,073,466 0 0 5,962,088
CONTAINM. ATMOSPHERIC 51,867 6,280 2.316 0 0 60,463
HIGH PRESSURE CORE SPRAY l'*,360 12,560 2,316 0 0 33,236
LOW PRESSURE CORE SPRAY 10,802 6,280 1,158 0 0 18,240
REACTOR BLDG CLOSED COOLING 34,575 12,560 6,948 0 0 54,086

| REACTOR CORE ISO COOLING 14,045 6,280 3,4 74 0 0 23,799
| RESIDUAL HEAT REMOVAL 67,014 31,400 8,106 0 0 106,520
t P90L LINER & RACKS 411,723 113,040 42,846 0 0 567,609
l CONTAMINATED CONCRETE 469,006 175,840 125,064 0 0 769,910gg'

g OTHER REACTOR BUILDING 1,533,366 288,880 451,620 0 0 2,273,866
NRBINE 1,519,351 514,960 321,924 0 0 2,356,235
NUCLEAR STEAM CONDENSATE 392,261 81,640 50,952 0 0 524,853
LOW PRESSURE FEEDWATER HEATERS 796,3 % 263,760 50,952 0 0 1,111,108
MAIN STEAM 76,745 12,560 3,474 0 0 92,779 :
MISTURE SEPARATOR REHEATERS 772,650 163,280 30,109 0 0 966,038 '

REACi2 *EmptER PUMPS 209,641 37,680 23,160 0 0 270,481
P!C". FRESSURE FEEDWATER HEATERS 130,754 50,240 9,264 0 0 190,258
JTHEL T6i BLDG 5,248,512 1,494,640 1,486,872 0 0 8,230,024
MAD WAS1d SLOG 2,598,889 452,160 743,436 0 0 3,794,485
RCACTOR BLDG 327,726 238,640 1,653,624 0 0 2,219.990
TG BLDG 221,238 157,000 1,116,312 0 0 1,494,550
RAD WASTE & CONTROL 190,944 144,440 963,456 0 0 1,298,840
CONCENTRATOR BOTTOMS 688,500 1,413,000 260,550 3,975,045 0 6,340,095
OTHER 186,660 383,080 70,638 187,036 .0 827,414
POST-TMI-2 ADDITIONS 38,923 9 0 0 0 38,923
HEAVY OBJECT CHARGE 193,388
SITE AVAILABILITY CHARGES, (3.5 YRS) 551.256 ;__

SU8 TOTAL SWR COSTS 20,507,539 9,38J,600 8,994,186 282,228,581 0 321,863,549

:o TAXES & FEES (% OF CHARGES) 13,840,133
| tn TAMES & FEES (S/CU.FT.) 9,550,079

9 ANNUAL PERMIT FEES (3.5 YRS) 140.000

TOTAL BWR COSTS 345,393,761

| @ (a) GTCC Material: Assunes a low density, distributed packaging scheme and final disposal as LLW. High density packaging and geologic 5.
I ,< repository disposal could reduce disposat costs. E

oo tD
|
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Table c.2 Burini Costs at the Washington Site g
Reference PWR (1997 doMars) 3

ii.
O VOLT 3E SHIPIENT CONTAINER LINER DOSE BENTON COUNTY DISPOSAL

CtsW50 MENT r=N CHARM CMARM EM E CHARGE TAK SLRCHARGE COST

$ 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
,

oo UPPER CORE SUPPORT ASSN 15,360 11,192 2,380 48,760 1,720 79,412
UPPER SUPPORT COLUNN 15,360 11,192 2,380 48,760 1,720 79.412
UPPER CORE BARREL 7,680 5,5% 1,190 37,000 1,136 52,602
tJPPER CORE GRID PLATE 19,2r' 13,990 2,9 75 92,500 2,840 131,505

GUIDE TUBES 23,040 16,788 3,570 73,140 2,580 119,118

LOWER CORE BARREL" 122.880 89,536 19,040 592,000 18,177 841,633

THERMAL SHIELDS * 23,040 16,788 3,570 111,000 3,408 157,806
CORE SMROUD* 15,360 11,192 2,380 74,000 2,272 105,204

LOWER GRID PLATE * 19,200 13,990 2,975 92,500 2,840 131,505
,

LOWER SUPPORT COLUMN 3,840 2,798 595 18,500 568 26,301

LOWER CORE FORGING 42,240 30,778 6,545 203,500 6,248 289,311

MISC INTERNALS 30,720 22,384 4,760 148,000 4,544 210,408
BIO SMIELD CONCRETE 958,464 545,610 116,025 0 26,335 1,646,434
REACTOR CAVITY LINER 19,661 11,192 2,380 0 540 33,773
REACTOR COOLANT PUMPS 161,280 33,576 7,140 0 4,398 206,394
PRESSURIZER 138,240 22,384 4,760 0 3,612 168,996
R.Mx,EMx, SUMP PUMP, CAVITY PUMP 15,360 8,394 1,785 0 490 26,029
PRESSURIZER RELIEF TANK 46,000 5,596 1,190 0 1,158 54,024

W
5 SAFETY INJECTION ACCUM TANKS 153,600 22,384 4,760 0 3,952 184,696 I

STEAM GENERATORS 820,301 89,536 19,040 0 20,366 949,243
REACTOR COOLANT PIPING 126,720 19,586 4,165 0 3,288 153,759

REMAINING CONTAM. MATLS 2,020,147 1,149,978 244,545 0 55,377 3,470,047
CONTAMINATED MATRL OTMR BLD 18,320,717 10,377,782 2,206,855 0 495,141 31,400,495
FIL1ER 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 12,747 605,127

EVAPORATOR BOTTOMS 360,960 263,012 55,930 547,031 23,586 1,250,519
POST-TMI-2 ADDITIONS 597.619 0 0 0 13,229 610,848

HEAVY OBJECT CHARGE 120,875
265.092SITE AVAILA81LITY CHARGES, (3 YRS)

SUBTOTAL PWR COSTS 24,854,285 13,254,126 2,818,515 3,671,671 763,654 45,748,218

TAXES & FEES (1 0F CHARGES) 2,001,813

TAXES & FEES (S/CU.FT.) 8,122,950
112.500ANNUAL PERMIT FEES (3 YRS)

TOTAL PWR COSTS 55,985,481

(a) GTCC Meteriet: Assumes a low density, distributed packaging Pcheme and final disposet as LLW. High density packaging and geologic 6

repository disposal could reduce disposet costs.
t

I
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Table B.2 Bertal Cests at the Washington Site
Reference BWR (19F1 doBars),

'

VOLisE ' SMIPMENT CONTAINER LINER DOSE BENTON COUNTY DISPOSAL
rumment CEAEGE CEARE CMARGE RATE CEARE TAM SLECMARGE CtET

,

L

STEAM SEPARAT0k- 13,555 39,172 16,660 8,713,600 195,949 8,978,936
FUEL SUPPORT & PIECES 6,797 19,586 8,330 259,000 6,513 300,226
CONTROL RODS /INCORES 20,352 22,384 4,760 2,489,600 56,579 2,593,675 ,

CONTROL RODS BUIDES 5,414 16,788 7,140 222,000 5,573 256,916 s

JET PUNPS 19,008 55,960 23,800 12,448,000 279,919 12,826,687 t

TOP FUEL GUIDES 32,563 201,456 42,840 22,406,400 505,874 23,189,133
,

00RE SUPPORT PLATE 14,938 44,768 18,445 573,500 14,447 666,098
CORE $NROUD"' 63,744 391,720 83,300 43,568,000 983,654 45,090,418
REACTOR VESSEL mLL 10,867 55,960 13,090 407,000 10,753 497,670
SAC SNIELD 122,03'i 39,172 8,330 0 3,668 173,205 *

REACT. E TER REC 119,347 13,990 2,975 0 2,987 139,299
SAC SNIELD 420,403 106,324 22,610 0 11,929 561,266
OTNER PRIMRY CONTAINMEhT 4,795,008 2,716,858 577,745 0 173,158 8,262,769
CONTAINM. ATMOSPNERIC 65,088 5,596 1,190 0 1,579 73,453 ,

MIGN PRESSURE CORE SPRAY 23,040 5,596 1,190 0 648 30,474
LOW PRESSURE CORE SPRAY 13,555 2,798 595 0 369 17,317
REACTOR BLDG CLOSED COOLING 43,392 8,394 1,785 0 1,168 54,739 ,

REACTOR CORE ISO COOLING 17,626 2,798 595 0 459 21,478 '

RESIDUAL MEAT REMOWAL 84,096 13,990 4,165 0 2,230 104,481
PCOL LINER & RACKS 516,672 50,364 10,710 0 12,679 590,425 1

CONTAMINATED CONCRETE 588,557 78,344 16,660 0 14, % 1 698,521g
- OTHER REACTOR BUILDING 1,924,224 1,424,182 302,855 0 77,725 3,728,986q

TUR8INE 1,906,637 162,284 34,510 0 46,207 2,149,638'

NUCLEAR STEAM CONDENSATE 492,250 33,576 7,140 0 11,724 544,690
LOW PRESSURE FEEI4mTER NEATERS 999,398 117,516 24,990 0 25,021 1,166,925 i

MIN STEAM 96,307 8,394 1,785 0 2,339 108,825 !

MOISTURE SEPARATOR RENEATERS 969,600 72,748 15,470 0 23,257 1,081,075
REACTOR FEEDWATER PUMPS 263,078 27,980 5,950 0 6,514 303,522 *

NIGN PRESSURE FEED MTER NEATERS 164,083 22,384 4,760 'O 4,184 195,411
OTHER TG BLDG 6,586,368 4,331,304 921,060 0 252,635 12.091,367
RAD MSTE BLDG 3,261,350 201,456 381,990 0 83,944 3,928,740
REACTOR BLDG 411,264 89.536 38,080 0 11,693 550,573 [
TG BLDG 277,632 58,758 24,990 0 7,845 369,225 t

RAD MSTE & CONTROL 239,616 53,162 22,610 0 6,841 322,229 i

CONCENTRATOR BOTTOMS 864,000 629,550 133,875 1,298,083 63,743 2,989,251 '

OTNER 234,240 170,678 36,295 60,440 10,725 512,378
POST-TMI-2 ADDITIONS 48,845 0 0 0 1,081 49,926
NEAVY OBJECT CHARGE 190,500
SITE AVAILABILITY CHARGES, (3.5 yrs) 353.456
SUBTOTAL OWR COSTS 25,734,950 11,295,526 2,823,275 92,445,623 2,920,573 135,763,903 ;

'

po TANES & FEES (% OF CHARGES) 5,911,528
ff1 TAXES & FEES (S/CU.FT.) 8,410,772

'
,

9 ANNUAL PERMIT FEES (3.5 YRS) 131.250

C TOTAL OWR COSTS 150,217,453 y
,

o 'o '

O (a) GTCC Meteriet: Assumes a low density, distributed packaging scheme and finet disposet es LLW. High density packaging and geologic
{ repository disposal could reduce disposet costs. g. -
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y Table B.3 Burial Costs at the Washlagten Site g
g' Reference PWR (1996 dollars) ]
O E.

*A VOLUME SMIPMCNT CONTAINER LINER DOSE BENTON COUNTY DISPOSAL E$ Cafe 80 MENT CHARGE CHARGE CHARE RATE CHARGE TAX SURCPARGE cost
"
.

g VESSEL WALL 207,860 32,034 5,989 1 % ,270 11,795 453,948
.< VESSEL NEAD & 83TTOM 218,800 33,720 6,304 0 5,576 264,400
oo UPPER CORE SUPPRT ASSM 21,880 3,3 72 630 13,828 1,014 40,724

UPPER SUPPORT C)LUMN 21,880 3,372 630 13,828 1,014 40,724
UPPER CORE BARREL 10,940 1,686 315 10,330 621 23,892
UPPER CORE GRID PLATE 27,350 4,215 788 25,825 1,552 59,730
GUIDE TUBES 32,820 5,058 946 20,742 1,520 61,086
LOWER CORE BARRE J'' 175,040 26,976 5,043 165,280 9,933 382.272
THERMAL SHIELDS * 32,820 5,058 946 30,990 1,862 71,676
CORE SHROUD * 21,880 3,372 630 20,660 1,242 47,784
LOWER GRID PLATE * 27,350 4,215 788 25,825 1,552 59,730
LOWER SUPPORT COLUpel 5,470 843 158 5,165 310 11,946 ,

LOWER CORE FORGING 60,170 9,2 73 1,734 56,815 3,414 131,406
MISC INTERNALS 43,760 6,744 1,261 41,320 2,483 95,568
BIO SHIELD CONCRETE 1,365,312 164,385 30,732 0 30,998 1,591,427
REACTOR CAVITY LINER 28,006 3,372 630 0 '636 32,645

'

,

REACTOR COOLANT PUMPS 229,740 10,116 1,891 0 5,213 246,960
PRESSURIZER 1 % ,920 6,744 1,261 0 4,419 209,344
R.Hx,EMx, SUMP PUMP, CAVITY PUMP 21,880 2,529 473 0 518 25,400
PRESSURIZER RELIEF TANat 65,640 1,686 315 0 1,459 69,100g

i,. SAFETY INJECTION ACCUM TANICS 218,800 6,744 1,261 0 4,891 231,6 %
STEAM GENERATORS 1,168,501 26,976 5,043 0 25,892 1,226,413
REACTOR COOLANT PIPING 100,510 5,901 1,103 0 4,044 191,558
REMAINING CONTAM. MATLS 2,877,658 346,473 64,774 0 65,293 3,354,197
CONTAMINATED MATRL OTHR BLD 26,097,479 3,126,687 584,538 0 589,919 30,398,624
FILTER CARTRIDGES 17,231 5,058 946 145,194 5,288 173,716
SPENT RESINS 109,400 16,860 3,152 103,300 6,208 238,920
COMBUSTIBLE UASTES 553,838 50,580 9,456 0 13,232 627,105
EVAPORATOR BOTTOMS 514,180 79,242 14,814 152,744 16,866 777,846
FOST-TMI-2 ADDITIONS 851,296 0 0 0 0 851,296
HEAVY OBJECT CHARGE 120,875
SITE AVAILABILITY CHARGES, (3 YRS) _ 125.214
SUBTOTAL PWR COSTS 35,404,411 3,993,291 746,551 1,0?8,116 818,763 42,237,221

TAXES & FEES (% OF CHARGES) 1,843,121
TAXES & FEES (S/CU.FT.) 6,990,268
ANNUAL PERMIT FEES (3 YRS) 112.500
TOTAL PWR COSTS 51,183,110

(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.3 Burial Costs at the Washington Site
Reference BWR (1996 dollars) t

i
VOLUME SHIPMENT CONTAINER LINER DOSE BENTON COUNTY DISPOSAL j

CGFONENT CHARGE CHARGE CHARGE RATE CHARGE TAX SURCHARGE COST ;

STEAM SEPARATOR 19,309 11,802 4,413 2,425,752 81,068 2,542,344
FUEL SUPPORT & PIECES 9,682 5,901 2,206 72,310 2,776 92,876
CONTROL RODS /INCORES 28,991 6,744 1,261 693,072 23,741 753,808
CONTROL RODS GUIDES 7,713 5,058 1,891 61,980 2,367 79,009 :
JFT PUMPS 27,077 16,860 6,304 3,465,360 115,800 3,631,401

*
TOP FUEL GUIDES 46,386 60,6 % 11,347 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 12,766,121i

REACTOR VESSEL WALL 15,480 16,860 3,467 113,630 4,531 153,968
SAC SHIELD 173,837 11,802 2,206 0 4,050 191,895
REACT. WATER REC 170,006 4,215 788 0 3, 774 178,785
SAC SHIELD 598,856 32,034 5,989 0 13,732 650,610
OTHER PRIMARY CONTAINMENT 6,830,389 818,553 153,030 0 168,126 7,970,098 ;

CONTAINM. ATMOSPHERIC 92,717 1,686 315 0 2,043 M ,761 t

HIGH 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
EEACTOR CORE ISO COOLING 25,107 843 158 0 563 26,671 t

RESIDUAL HEAT 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 18,685 885,089g

g OTHER REACTOR BUILDING 2,741,017 429,087 80,218 0 70,022 3,320,345
TUR81NE 2,715,964 48,894 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 HEATERS 1.423,622 35,4 % 6,619 0 31,609 1,497,257
MAIN STEAM 137,188 2,529 4 73 0 3,024 143,213
MOISTURE SEPARATOR REHEATERS 1,381,175 21,918 4,098 0 30,351 1,437,542
REACTOR FEEDWATER PUMPS 374,750 8,430 1,576 0 8,298 393,054
HIGH PRESSURE FEEDWATER HEATERS 233,733 6,744 1,261 0 5,213 246,951 [
OTHER TG BLDG 9,382,144 1,304,964 243,M 5 0 235,521 11,166,594 ;

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
,

TG BLOG 395,481 17,703 6,619 0 9,052 428,855 -

RAD WASTE & CONTROL 341,328 16,017 5,989 0 7,834 371,168
CONCENTRATOR BOTTORS 1,230,750 189,675 35,460 362,456 43,389 1,861,730
OTHER 333,670 51,423 9,614 16,882 9,054 420,643 >

POST-TMI-2 ADDITIONS 69,578 0 0 0 69,578 69,578 t
'

HEAVY OBJECT CHARGE 190,500
SITE AVAILABILITY CHARGE (3.5 YRS) 166.952
SUBTOTAL BWR CCSTS 36,658,901 3,403,191 747,812 25,737, % 5 1,730,180 68,635,500

7

h TAMES & FEES (X OF CHARGES) 2,977,287 p

m TAMES & FEES (S/CU.FT.) 7,237,955
h ANNUAL PERMIT FEES (3.5 YRS) 131.250

C TOTAL BWR COSTS 78,981,992 y
o ,s !

M (a) GTCC Material: Assumes a low density, distributed packaging scheme and final disposal as LLW. High density packaging and geologic 3
% repository disposal could reduce disposal costs. E
,< SF
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Table C.4 Burial Costs d the W=ddarton Site g
Reference PWR (1995 dollars) 1:

9 h
y CRANE CASK CURIE LINER DOSE SURIAL DISPOSAL g

ctBIPnuruf SURCHARGE HAM) LING SURCHARGE RATE CNASCF COST

$ VESSEL WALL 0 49,780 108,285 139,570 141,702 439,337

$ VESSEL MEAD & BOTTOM 0 40,000 0 0 149,160 189,150
oo UPPER CORE SUPPORT ASSN 0 4,000 0 6,611 14,916 25,527

UPPER SUPPORT COLUMN C 4,000 0 6,611 14,916 25,527
UPPER CORE BARREL 0 2,620 5,699 8,299 7,458 24,077
UPPER CORE GRID PLATE O 6,550 19,947 20,749 18,645 65,891
GUIDE TUBES 0 6,000 0 6,224 22,374 34,598
LOWER CORE BARREL''' O 41,920 344,594 132,790 119,328 638,632
THERMAL SMIELD5"' O 7,860 73,525 24,898 22,374 128,658
CORE SMROUD"' O 5,240 1,519,808 16,599 14,916 1,556,562
LOWR GRID PLATE"' O 6,550 245,312 20,749 18,645 291,256
LOWER SUPPORT COLUMN O 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
810 SHIELD CONCRETE O O O O 930,758 930,758
REACTOR CAVITY LINER 0 0 0 0 19,092 19,092
REACTOR COOLANT PUMPS 0 0 0 0 156,618 156,618
PRESSURIZER 0 0 0 0 134,244 134,244
R.Mx,EHx, SUMP PUMP, CAVITY PUMP 0 0 0 0 14,916 14,916 i

tg PRESSURIZER RELIEF TANK 0 0 0 0 44,748 44,748
L SAFETY INJECTION ACCUM TANKS 0 0 0 0 149,160 149,160

STEAM GENERATORS 0 0 72,947 0 796,589 869,536
REACTOR COOLANT PIPING 0 0 0 0 123,057 123,057
REMAINING CONTAM. MATLS 0 0 0 0 1,%1,752 1, % 1,752
CONTAMINATED MATRL OTHR BLD 0 0 0 0 17,791,134 17,791,134
FILTER CARTRIDGES 0 6,000 20,517 25,851 11,746 64,114
SPENT RESINS 0 26,200 79,788 63,922 74,580 244,490
COM8USTIBLE WASTES 0 60,000 0 0 377,561 437,561
EVAPORATOR BOTTOMS 0 94,000 87,767 77,377 350,526 609,670
POST-TMI-2 ADDITIONS 0 0 0 0 580,344 580,344
HEAVY OBJECT CHARGE 102.800 0 0 0 0 102.800

SUBTOTAL PWR COSTS 102,800 386,920 2,627,315 633,244 24,135,841 27,886,119

TAXES & FEES (% OF CHARGES) 1,259,058
TAXES & FEES ($/CU.FT.) 6,990,268
ANNUAL PERMIT FEES (3 YRS) 112.500
TOTAL PWR COSTS 36,247,945

(a) GTCC Materlat: 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.4 Burial Costs at the Washington Site
Reference BWR (1995 do5mrs)

CRANE CASK CURIE LINER DOSE BURIAL DISPOSAL
cDNPOMENT EXCHARGE MAELING SLRCHARGE RATE N- cDET

,

STEAM SEPARATOR 0 36,680 47,873 356,499 13.163 454,215
FUEL SUPPORT & PIECES 0 18,340 0 51,421 6,600 76,361
CONTROL RODS /INCORES O 10,480 104,974 M 7,726 19,764 1,102,944
CONTROL RODS GUIDES 0 12,000 0 25,987 5,258 43,245

,

JET PUNPS 0 52,400 68,390 871,652 18,459 1,010,901
TOP FUEL GUIDES 0 94,320 205,171 1,568,974 31,622 1,900,087
CORE SUPPORT PLATE O 31,000 0 67,134 14,506 112,639
CORE SHROUD * 0 183,400 3,162,726 2,283,134 61,901 5,691,161
REACTOR VESSEL WLL 0 22,000 25,076 47,643 10,553 105,272
SAC SHIELD 0 0 0 0 118,508 118,508

4

REACT. ETER REC D 0 0 0 115,897 115,897 i
tSAC SHIELD 0 0 0 0 408,251 408,251

OTHER PRIMARY CONTAINMENT 0 0 0 0 4,656,402 4,656,402
,

CONTAINM. ATMOSPHERIC 0 0 0 0 63,207 63,207 '

HIGH PRESSURE CORE SPRAY 0 0 0 0 22,374 22,374
LOW PRESSURE CORE SPRAY 0 0 0 0 13,163 13,163
REACTOR BLDG CLOSED COOLING 0 0 0 0 42,138 42,138
REACTOR CORE ISO COOLING 0 0 0 0 17,116 17,116 i

RESIDUAL HEAT REMOVAL 0 0 0 0 81,665 81,665
'

POOL LINER & RACKS 0 0 0 0 501,737 501,737
W CONTAMINATED CONCRETE O O O 0 571,544 571,544 ;

'

O OTHER REACTOR BUILDING 0 0 0 0 1,868,602 1,868,602
TUR81NE O O O O 1,851,523 1,851,523 i

NUCLEAR STEAM CONDENSATE O O O O 478,021 478,021 r

LOW PRESSURE FEEDW TER HEATERS 0 0 0 0 970,510 970,510
MAIN STEAM 0 0 0 0 93,523 93,523
MOISTURE SEPARATOR REHEATERS 0 0 0 0 941,573 941,573 i

REACTOR FEED MTER PUMPS 0 0 0 0 255.474 255,474
HIGH PRESSURE FEEDMTER HEATERS 0 0 0 0 159,340 159,340
OTHER TG BLDG 0 0 0 0 6,395,981 6,395,981 *

RAD W STE BLDG 0 0 0 0 3,167,077 3,167,077
'

REACTOR BLDG 0 64,000 0 0 281,593 345,593
TG BLOG 0 42,000 0 0 190,110 232,110 >

RAD WASTE & CONTROL 0 38,000 0 0 164,096 202,094 !

CONCENTRATOR BOTTOMS 0 225,000 207,449 183,338 839,025 1,454,812 ,

OTHER 0 61,000 0 5,197 227,469 293,666 !
POST-TMI-2 ADDITIONS 0 0 0 0 47,433 47,433 i

HEAVY OBJECT CHARGE 177_200 0 0 0 0 177_200
SUBTOTAL BWR COSTS 177,200 890,620 3.821,659 6,428,704 24,725,174 36,043,357

% TAXES & FEES (1 0F CHARGES) 1,627,358
tn TAXES & FEES (S/CU.FT.) 7,237,955
O ANNUAL PERMIT FEES (3.5 YRS) 131 250 h

C TOTAL BWR COSTS 45,039,919 y
o ms

F (a) GTCC Material: Assumes a low density, distributed packaging scheme and final disposal as LLW. High density packaging and geologic 3
$ repository disposal could reduce disposal costs. _E.*? too.
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y Table G.5 Burial Costs at the Washington Site d i

g Reference PWR(19M douarS) 1 |

$:0 i

*O CRANE CASK CURIE LINER DOSE BURIAL DISPOSAL *
CGr0 MENT SURCHARGE NAlWLING SURCHARGE RATE CHARGE CHARGE CDST

;, -

! $ VESSEL WALL 0 49,780 146,585 188,932 191,824 577,121
' < VESSEL HEAD & BOTTOM 0 40,000 0 0 201,920 241,920 7,

UPPER CORE SUPPORT ASSN O 4,000 0 8,950 20,192 33,142
'

oo
UPPER SUPPORT COLUMN O 4,000 0 8,950 20,192 33,142 i
UPPER CORE BARREL 0 2,620 7,715 11,235 10,096 31,666i

I UPPER CORE GRID PLATE O 6,550 27,003 28,087 25,240 86,879 5

GUIDE TU8ES 0 6,000 0 8,425 30,288 44,713
LOWER CORE BARREL * O 41,920 466,406 179,754 161,536 849,616
THERMAL SMIELDS* 0 7,860 99,504 33,704 30,288 171,356 -

CORE SMROUD''' O 5,240 2,055,886 22,469 20,192 2,103,787
LOWER GRID PLATE * O 6,550 331,843 28,087 25,240 391,720
LOWER SUPPORT COLT 5N1 0 1,310 7,869 5,617 5,048 19,845 ,

LOWER CORE FORGING 0 14,410 33,945 61,790 55,528 165,673 '

MISC INTERNALS 0 10,480 24,687 44,938 40,384 120,490 ,

BIO SHIELD CONCRETE O O 0 0 1,259,981 1,259,981 )
>

REACTOR CAVITY LINER D 0 0 0 25,846 25,846
REACTOR COOLANT PUMPS 0 0 0 0 212,016 212.016
PRESSURIZER 0 0 0 0 181,728 181,728
R.Hz,EHz, SUMP PUMP, CAVITY PUMP O O O 0 20,192 20,192

to PRESSURIZER RELIEF TANK 0 0 0 0 60,576 60,576
'
i

L SAFETY INJECTION ACCUM TAMKS 0 0 0 0 201,920 201,920
"

STEAM GENERATORS 0 0 98,749 0 1,078,354 1,177,103 +

REACTOR COOLANT PIPING 0 0 0 0 166,584 166,584 '

REMAINING CONTAM. MATLS 0 0 0 0 2,655,652 2,655,652 I
'

CONTAMINATED MATRL OTHR BLD 0 0 0 0 24,084,109 24,084,109
FILTER CARTRIDGES 0 6,000 27,774 34,994 15,901 84,d70 j

SPENT RESINS 0 26,200 108,010 86,530 100,960 321,700 [

COM8USTIBLE WASTES 0 60,000 0 0 511,110 571,110
,

EVAPORATOR BOTTOMS 0 94,000 118,811 104,747 474,512 792,070
POST-TMI-2 ADDITIONS 0 0 0 0 785,620 785,620
HEAVY OBJECT CHARGE 102.800 0 0. 0 0 102.830

SU8 TOTAL PWR COSTS 102,800 386,920 3,554,787 857,208 32,673,029 37,574,744 ,

'

ANNUAL PERMIT FEES (3 TRS) 105,000

TAMES & FEES (1 0F CHARGES) 1,690,863 ,

3
TAXES & FEES (S/CU.FT,) 5.987.035 |

TOTAL PWR COSTS 45,357,642

(a) GTCC Material: Asstates 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.5 Berini Costs at tTae Washington Site
Reference BWR (1994 dollars)

CRANE CASK CURIE LINER DOSE SURIAL DISPOSALunwf-Emi
.S*JtCHARGE jkuSLING. SURCHARGE RATE CHARGE __CHARcr COST

STEAM SEPARATOR 0 36,680 64,806 482,566 17,819 601,871FUEL SUPPORT & PIECES 0 18,340 0 69,607 8,935 % ,882CONTROL RODS /INCORES 0 10,480 142,057 1,309,922 26,754 1,A89,213CONTROL RODS GUIDES O 12,000 0 35,179 7,118 54,297JET PUMPS 0 52,400 92,580 1,179,884 24,988 1,349,852TOP FUEL GUIDES 0 94,320 277,740 2,123,791 42,807 2,538,658CORE SUPPORT PLATE O 31,000 0 90,880 19,637 141,516CORE SHROUD * O 183,400 4,278,498 3,090,500 83,797 7,636,195REACTOR VESSEL WALL 0 22,000 33,944 64,495 14,286 134,725SAC SHIELD 0 0 0 0 160,425 160,425REACT. WATER REC 0 0 0 0 156,892 156,892SAC SHIELD 0 0 0 0 552,655 552,655OTHER PRIMARY CONTAINMENT 0 0 0 0 6,303,438 6,303,438CONTAINM. ATMOSPHERIC 0 0 0 0 85,564 85,564HIGH PRESSURE CORE SPRAY 0 0 0 0 30,288 30,288LOW PRESSURE CORE SPRAY 0 0 0 0 17,819 17,819REACTOR BLDG CLOSED COOLING 0 0 0 0 57,042 57,042REACTOR CORE ISO C00 LING 0 0 0 0 23,170 23,170RESIDUAL HEAT REMOVAL 0 0 0 0 110,551 110,551POOL LINER & RACKS 0 0 0 0 679,208 679,208E CONTAMINATED CONCRETE O O O O 773,707 773,707C OTHER MACTOR SUILDING 0 0 0 0 2,529,553 2,529,553TUR81NE O 0 0 0 2,506,433 2,506,4 BNUCLEAR STEAM COMOENSATE O O O O 647,103 647,103LOW PRESSURE FEEDuATER HEATERS 0 0 0 0 1,313,792 1,313,792MAIN STEAM 0 0 0 0 126,604 126,604MOISTURE SEPARATOR REMEATERS 0 0 0 0 1,274,620 1,274,620REACTOR FEEDWATER PUMPS 0 0 0 0 345,838 345,838HIGH PRESSURE FEEDWATER HEATERS 0 0 0 0 215,701 215,701OTHER TG BLDG 0 0 0 0 8,658,330 8,658,330RAD WASTE BLDG 0 0 0 0 4,287,317 4,287,317RE#CTOR BLOG 0 64,000 0 0 381,227 445,227TG BLDG 0 42,000 0 0 257,375 299,375RAD WASTE & CONTROL 0 38,000 0 0 222,154 260,154CONCENTRATOR 80TTORS 0 225,000 280,t26 248,190 1,135,800 1,889,816OTHER 0 61,000 0 7,036 307,928 375,964POST-TMI-2 ADDITIONS 0 0 0 0 64,211 64,211HEAVY OBJECT CHARGE 177.200_ 0 0 0 0 177.200SU8 TOTAL 8WR COSTS 177,200 890,620 5,170,450 9,702,050 33,470,887 48,411,207E
h ANNUAL PERMIT FEES (3.5 YRS)

TAXES & FEES (% OF CHARGES) 122,500
9 TAXES & FEES (S/CU.FT.) 2,178,504
g TOTAL PWR COSTS 6.199.174
o 56,911,386 >F (a) GTCC Material:

Assumes a low density, distributed packaging scheme and final disposal as LLW. High density packaging and geologic 3
'o

$ repository disposal could reduce disposal costs.
5 hoo *
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>Table CL6 Burial Cests at the Washington Sitej'
- . Reference FWR (1993 douars)

-g
-

..

CRANE CASK OstIE LINER DOSE SURIAL DISPOSAL
'*

* - -

)$ cIEeneser macagag unm Ling gaggggg GATE CEARGE CHARGE CIIRT

P- '

$ VESSEL WALL .95,000 49,780 104,306 134,436 136,4 % 520,019
< VESSEL NEAD & OOTTOM 0 40,000 0 .

0 143,680 183,680
. . -

oo UPPER CORE SUPPORT ASSN 0 4,000 0 6,368 14,368 24,736 '

UPPER SUPPORT COLL 5el 0 4,000 0 6,368 14,368 24,736

UPPER CORE BARREL 0 2,620 - 5.490 7,994 7,184 23,288
,

UPPER CORE GRID PLATE 0 6,550 19,214 19,985 17,960 63,709 t

GUIDE TUBES 0 6,000 0. 5,995 21,552' 33,547 :

LOWER CORE BARREL" 0 41,920 331,857 127,904 114,944 616,625 |

THERMAL SMIELDS* 0 7,860 70,795 23,982 21,552 124,189

CORE SMacts * 0 5,240 1,462,414 15,988 14,368 1,498,010
LOWER GRID PLATE * 0 6,550 236,051 19,985 17,960 280,546

'

LOWER SUPPORT COLUMN 0 1,310 5,600 3,997 3,592 14,499

j LOWER CORE FORGING 0 14,410 24,154 43,967 39,512 122,043 !
,

MISC INTERIEALS 0 10,480 17,566 31,976 28,736 88,758 !

SIO SMIELD CONCRETE- 0 0 0 0 896,563 896,563 .

REACTOR CAVITY LINER 0 0 0 0 18,391 18,391 !

REACTOR COOLANT PUNPS 120,000 0 0 0 150,864 270,864 -

'
PRESSURIZER 40,000 0 0 0 129,312 169,312

R.Nx,ENx,5 UMP PUNP,CAVITT PLSIP O O O O 1A,368 14,368
.

PRESSURIZER RELIEF TANK 2,000 0 0 0 43,104 45,104
| W-

L SAFETY INJECTION ACCL51 TANKS 80,000 0 0 0 143,680 223,680

STEAM GENERATORS 320,000 0 70,266 0 767,323 1,157,589"

REACTOR COOLANT PIPING 70,000 0 0 0 118,5 % 188,536 ;

ItEMAINIIIC CONTAM. NATLS 0 0 0 0 1,889,679 '1,889,679
CONTAMll6ATED IIATRL OTINt BLO 0 0 0 0 17,137,504 17,137,504
FILTER CARTRIDGES 0 6,000 19,763 24,902 11,315 61,980
SPENT RESINS 0 26,200 76,856 61,572 71,840 2 M ,468 f
CCeIOUSTI5LE WASTES- 0 60,000 0 0 363,690 423,690 ,

.
EVAPORATOR BOTTOMS 0 94,000 84,542 74,5M 337,648 590,725

| POST-TMI-2 ADDITIONS 0 0 0 0 559.023 M9.023 ,

SUBTOTAL PWR COSTS 727,000 386,920 2,528,873 e09,955 23,249,112 27,501,860 [
r

AIIIIUAL PEllMIT FEES (3 YRS) 105,000 ;

TAMES & FEES (10F CIIARGES) 1,787,621 i

TAMES & FEES (S/CU.FT.) 6.627.809
*

TOTAL PUR COSTS M,022,291
.

f

(a) GTCC Meteriel: Assumes a low density, distributed packaging scheme and final diemel es LLW. High density packaging and geologic
'

repository disposal could reesce disposal costs.

:
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Table B.6 Burial Costs at the Washington SNe
Reference BWR (1993 dollars)

CRME CASK CURIF LINER DOSE BURIAL DISPOSAL
CofrNnt SLRCHARGE HAleLING SURCHARGE RATE CHARGE CNARE COST

STEAM SEPARATOR 0 36,680 46,115 343,353 12,680 438,827
FUEL SUPPORT & PIECES 0 18,340 0 49,529 6,358 74,227
CONTROL RODS /INCORES 4,000 10,480 101,068 932,008 19,038 1,066,593
CONTROL RODS GUIDES 0 12,000 0 25,032 5,065 42,097
JET PUMPS 0 52,400 65,878 839,4 M 17,780 975,554
TOP FUEL GUIDES 0 94,320 197,633 1,511,093 30,460 1,833,506
CORE SUPPORT PLATE O 31,000 0 64,666 13,973 109,639
CORE SHROUD * O 183,400 3,043,488 2,198,924 59,627 5,485,439
REACTOR VERSEL WALL 55,000 22,000 24,154 45,892 10,165 157,211
SAC SHIELD 140,000 0 0 0 114,154 254,154
REACT. WATER REC 50,000 0 0 0 111,639 161,639
SAC SHIELD 380,000 0 0 0 393,252 773,252
OTHER PRIMARY CONTAINMENT 0 0 0 0 4,485,330 4,485,330 t
CONTAIfat. ATMOSPHERIC 2,000 0 0 0 60,884 62,884 ~

HIGH PRESSURE CORE SPRAY 20,000 0 0 0 21,552 41,552
LOW PRESSURE CORE SPRAY 5,000 0 0 0 12,680 17,680
REACTOR BLDG CLOSED COOLING 7,500 0 0 0 40,590 48,090
REACTOR CORE ISO COOLING 1,0C0 0 0 0 16,487 17,487
RESIDUAL HEAT REMOVAL 70,000 0 0 0 78,665 148,665
POOL LINER & RACKS 150,000 0 0 0 483,304 633,304 ,

CD CONTAMINATED CONCRETE 16,000 0 0 0 550,546 566,546
L OTHER REACTOR OUILDING 0 0 0 0 1,799,951 1,799,951
" '

TUR8 TWT 580,000 0 0 0 1,783,500 2,363,500
NUCLEAR STEAM CONDENSATE 60,000 0 0 0 460,458 520,458
LOW PRESSURE FEEDWATER HEATERS 420,000 0 0 0 934,854 1,354,854
MAIN STEAM 15,000 0 0 0 90,087 105,087
MOISTURE SEPARATOR REHEATERS 260,000 0 0 0 906,980 1,166,980
REACTOR FEEDWATER PUMPS 25,000 0 0 0 246,088 271,088
HIGH PRESSURE FEEDWATER HEATERS 80,000 0 0 0 153,486 233,486
OTHER TG BLDG 0 0 0 0 6,160,998 6,160,998
RAD WASTE BLDG 0 0 0 0 3,050,722 3,050,722
REACTOR BLDG 0 64,000 0 0 390,617 454,617
TG BLDG 0 42,000 0 0 263,693 305,693
RA' WASTE & CONTROL 0 38,000 0 0 227,585 265,585
CONCt RATOR BOTTOMS 0 225,000 199,826 176,606 808,200 1,409,632
OTHER 0 61,000 0 5,007 219,112 285,119
POST- ?t-2 ADDITIONS 0 0 0 0 45.690 45_690

SUBTOTAL BWR COSTS 2,340,500 890,620 3,678,160 6,191,605 24,086,252 37,187,137

h ANNUAL PERMIT FEES (3.5 YRS) 122,500I
*

i y TAXES & FEES (1 0F CHARGES) 2,417,164
| m TAXES & FEES (S/CU.FT.) 6.862.653

O TOTAL BWR COSTS 46,589,455'

! C >
| $ (a) GTCC Material: Assunes a low density, distributed packaging scheme and final disposal as LLW. High density packaging and geologic g
| - repository disposal could reduce disposal costs. g
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>y Table P 7 Burial Costs at the Washington Site

20 Refenece PWR (1991 dollars) 3
8 E

CRANE CASE CURIE LINER DOSE SURIAL DISPOSAL E'
.

$ CEBr=M SLRCHARGE MAISLING SURCHARGE RATE N "Pc COST CD

y .

>

:xt VESSEL WALL 30,411 49,780 67,982 129,200 122,018 399,392

2 VESSEL HEAD & BOTTOM- 0 24,000 0 0 128,440 152,440
'

UPPER CORE SUPPORT ASSN O 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 O 6,550 13,374 20,500 16,055 56,479 f

| GUIDE TUBES 0 3,600 0 4,866 19,266 27,732

| LOWER CORE BARREL''' O 41,920 188,448 131,200 102,752 464,320
THERMAL SHIELDS"' O 7,860 37,662 24,600 19,266 89,388
CORE SMROUD"' O 5,240 807,248 16,400 12,844 841,732
LOWER GRID PLATE'** O 6,550 130,744 20,500 16,055 173,449
LOWER SUPPORT COLUMN O 1,310 3, 724 4,100 3,211 12,345
LOWER CORE FORGING 0 14,410 18,958 45,100 35,321 113,789
MISC INTERNALS 0 10,480 13,82% 32,800 25,688 82,794
810 SHIELD CONCRETE O O O O 801,466 801,466
REACTOR CAVITY LINER 0 0 0 0 16,440 16,440
REACTOR COOLANT PUMPS 168,000 0 0 0 134,862 302,862
PRESSURIZER 13,380 0 0 0 115,5 % 128,976
R.Mx,EHz, SUMP PUMP, CAVITY PUMP 0 0 0 0 12,844 12,844
PRESSURIZER RELIEF TAmt 1,190 0 0 0 38,532 39,722g
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 s

'
CONTAMINATED MATRL OTNR BLD 0 0 0 0 15,319,745 15,319,745
FILTER CARTRIDGES 0 3,600 11,212 20,076 10,115 45,002
SPENT RESINS 0 26,200 43,200 54,000 64,220 187,620
COM8USTI8tE 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 0 0 0 0 499.728 499.728

SU8 TOTAL 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 disposal could reduce disposet costs.

<
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Table B.7 Burial Costs at the Washington Site
Reference BWR (1991 dollars)

CRANE CASIC CURIE LINER DOSE BURIAL DISPOSAL
CCMPONENT SLRCHARGE . HAM) LING SLRCHARGE RATE CHARGF COST

STEAM SEPARATOR 0 36,680 25,687 196,000 11,335 269,702
FUEL SUPPORT & PIECES 0 18,340 0 47,600 5,683 71,623
CONTROL RODS /INCORES 0 10,480 56,886 144,000 17,018 228,384
CONTROL RODS GUIDES 0 7,200 0 20,400 4,528 32,128
JET PUMPS 0 52,400 38,140 440,000 15,894 546,434
TOP FUEL GUIDES 0 94,320 127,666 792,000 27,229 1,041,215
CORE SUPPORT PLATE O 18,600 0 52,700 12,491 83,791
CORE SHROUD * O 183,400 1,683,780 1,560,000 53,303 3,460,483
REACTOR VESSEL WALL 17,864 13,200 0 37,400 9,087 77,551
SAC SHIELD 49,130 0 0 0 102,046 151,176
REACT. WATER REC 84,800 0 0 0 99,798 184,596
SAC SHIELD 139,528 0 0 0 351,540 491,069
OTHER PRIMARY CONTAINMENT 0 0 0 0 4,009,576 4,009,576
CONTAINM. ATM00PHERIC 970 0 0 0 54,426 55,3 %
HIGH PRESSURE CORE SPRAY 4,570 0 0 0 19,266 23,836
LOW PRESSURE CORE SPRAY 1,435 0 0 0 11,335 12,770
REACTOR BLDG CLOSED COOLING 2,805 0 0 0 36,284 39,089
REACTOR CORE ISO COOLING 735 0 0 0 14,738 15,473
RESIDUAL HEAT REMOVAL 13,045 0 0 0 70,321 83,366

tc POOL LINES & RACKS 52,125 0 0 0 432,040 484,165
L CONTAMINATED CONCRETE 10,160 0 0 0 492,150 502,310"

OTHER REACTOR BUILDING 0 0 0 0 1,609,032 1,609,032
TURBINE 129,433 0 0 0 1,594,326 1,723,759
NUCLEAR STEAM CONDENSATE 18,920 0 0 0 411,618 430,538
LOW PRESSURE FEEDWATER HEATERS 141,569 0 0 0 835,695 977,264
MAIN STEAM 4,805 0 0 0 80,532 85,337
MOISTURE SEPARATOR REHEATERS 86,710 0 0 0 810,778 897,488
REACTOR FEEDWATER PUMPS 9,350 0 0 0 219,986 229,336
HIGH PRESSURE FEEDWATER HEATERS 27,880 0 0 0 137,206 165,086
OTHER TG BLDG 0 0 0 0 5,507,507 5,507,507
RAD WASTE BLDG 0 0 0 0 2,727,134 2,727,134
REACTOR BLDG 0 30,400 0 0 349,314 387,714
TG BLDG 0 25,200 0 0 235,811 261,011
RAD WASTE & CONTROL 0 22,800 0 0 203,520 226,320
CONCENTRATOR BOTTOMS 0 135,000 0 163,080 722,475 1,020,555
OTHER 0 36,600 0 3,990 195,871 236,461
POST-TMI-2 ADDITIONS 0 0 0 0 40.844 40.844

h SUBTOTAL BWR COSTS 795,836 692,620 1,932,159 3,437,170 21,531,737 28,389,521

TOTAL BWR COSTS 28,389,521

C (a) GTCC Material: Assunes a low density, distributed packaging scheme and final disposal as LLW. High density packaging and geologic >y repository disposal could reduce disposal costs.
||c 3
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| @ Table B8 Burial Costs at the Washington Site

f' g Reference PWR (1988 dollars)

9 &
CRANE CASK CURIE LINER DOSE BURIAL DISPOSAL~

CIBFwuf SIRCHARGE MAISLING SURCHARGE RATE CHARGE COST

$ VESSEL WALL 29,671 45,600 62,710 119,320 112,480 369,781

.< VESSEL HEAD & BOTTOM 0 22,000 0 0 118,400 140,400
co UPPER CORE SUPPORT ASSM 0 2,200 0 4,770 11,840 18,610

UPPER SUPPORT COLUMN 0 2,200 0 4,770 11,840 18,810
UPPER CORE BARREL 0 2,400 3,306 7,560 5,920 19,186
UPPER CORE GRID PLATE O 6,000 12,295 18,900 14,800 51,995
GUIDE TUBES 0 3,300 0 4,482 17,760 25,542
LOWER CORE BARREL''' O 38,400 172,599 120,960 94,720 426,679
THERMAL SMIELDS''' 0 7,200 34,488 22,680 17,760 82,128
CORE SMROUD''' O *D0 738,079 15,120 11,840 769,839
LOWER GRID PLATE''' O 6,2 119,178 18,900 14,800 158,878
LOWER SUPPORT COLUMN 0 1,200 3,417 3,780 2,960 11,357
LOWER CORE FORGING 0 13,200 17,495 41,580 32,560 104,835
MISC INTERNALS 0 9,600 12,759 30,240 23,680 76,279
BIO SHIELD CONCRETE 0 0 0 0 738,816 738,816
REACTOR CAVITY LINER 0 0 0 0 15,155 15,155
REACTOR COOLANT PUMPS 154,800 0 0 0 124,320 279,120
PRESSURIZER 13,224 0 0 0 106,560 119,784
R.Hx,EHx, SUMP PUMP CAVITY PLMP 0 0 0 0 11,840 11,840

tg PRESSURIZER RELIEF TANK 1,151 0 0 0 35,520 36,671
L SAFETY INJECTION ACCUM TANKS 24,324 0 0 0 118,400 142,724
*

STEAM CrNERATORS 547,200 0 0 0 632,315 1,179,515
REACTOR COOLANT PIPING 16,708 0 0 0 97,680 114,388
REMARI;ING CONTAM. MATLS 0 0 0 0 1,557,197 1,557,197
CONTAMINATED MATRL OTHR BLD 0 0 0 0 14,122,219 14,122,219
FILTER CARTRIDGES 0 3,300 10,338 18,522 9,324 41,484
SPENT RESINS 0 24,000 39,780 49,800 59,200 172,780 |

COMBUSTIBLE WASTES 0 33,000 0 0 299,700 332,700
-

EVAPORATOR BOTTOMS 0 51,700 0 63,488 278,240 393,428
POST-TMI-2 ADDITIONS 0 0 0 0 460.665 460.665
SUBTOTAL PWR COSTS 787,079 276,100 1,226,444 544,872 19,158,511 21,993,005

TOTAL PWR COSTS 21,993,005

(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.8 Burial Costs at the Washington Site i
Reference BWR (1988 dollars)

CRANE CASK CURIE LINER DOSE BURIAL DISPOSAL
CCBIPOMENT SLRCHARGE HAlg) LING SLECHARGE RATE CHAar# COST

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 i

CONTROL RODS /INCORES 0 9,600 52,074 132,720 15,688 210,082
'

CONTROL RODS GUIDES 0 6,600 0 18,792 4,174 29,566
JET PUMPS 0 48,000 35,160 405,600 14,652 503,412
TOP FUEL GUIDES 0 86,400 117,776 730,080 25,101 959,357
CORE SUPPORT PLATE O 17,050 0 48,546 11,514 77,110 '

CORE SHROUD''' O 168,000 1,539,720 1,419,600 49,136 3,176,456 i

REACTOR VESSEL WALL 17,435 12,100 0 34,452 8,377 72,364
SAC SHIELD 48,857 0 0 0 94,069 142,926
REACT. WATER REC 79,300 0 0 0 91,997 171,297
SAC SHIELD 138,788 0 0 0 324,061 462,849 t

OTHER PRIMARY CONTAINMENT 0 0 0 0 3,6 % ,152 3,6 % ,152 '

CONTAINM. ATMOSPMERIC 931 0 0 0 50,172 51,103
HIGH PRESSURE CORE SPRAY 4,531 0 0 0 17,760 22,291
LOW PRESSURE CORE SPRAY 1,416 0 0 0 10,449 11,864
REACTOR BLDG CLOSED COOLING 2,747 0 0 0 33,448 36,195
REACTOR CORE ISO COOLING 716 0 0 0 13,586 14,302
RESIDUAL HEAT REMOVAL 12,909 0 0 0 64,824 77,733

C3 POOL LINES & RACKS 51,833 0 0 0 398,268 450,101
L CONTAMINATED CONCRETE 9,848 0 0 0 453,679 463,528*

OTHER REACTOR BUILDING 0 0 0 0 1,483,256 1,483,256
TURBINE 128,303 0 0 0 1,469,699 i,598,002
NUCLEAR STEAM CONDENSATE 18,687 0 0 0 379,442 398,129
LOW PRESSURE FEEDWATER HEATERS 140,751 0 0 0 770,370 911,121 '

MAIN STEAM 4,747 0 0 0 74,237 78,983
MOISTURE SEPARATOR RENEATERS 86,204 0 0 0 747,400 833,LA
REACTOR FEEDWATER PUMPS 9,155 0 0 0 202,790 211,945
HIGH PRESSURE FEEDWATER MEATERS 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 1

'REACTOR BLDG 0 35,200 0 0 322,000 357,200
TG BLDG 0 23,100 0 0 217,372 240,472
RAD WASTE & CONTROL 0 20,900 0 0 187,607 208,507 i
CONCENTRATOR 80TTOMS 0 123,750 0 150,378 666,000 940,128
OTHER 0 33,550 0 3,677 180,560 217,787
POST-TMI-2 ADDITIONS 0 0 0 0 37_651 37_651

1 SUBTOTAL BWR COSTS 784,881 634,650 1,768,419 3,168,685 19,848,608 26,205,242

TOTAL BWR COSTS 26,205,242

9 (a) GTCC Material: Asstsees a low density, distributed packaging scheme and final disposal as LLW. High density packaging and geologic
C repository disposal could reduce disposal costs. > ig o i
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@ Table C.9 Burial Costs at the Washington She g
Reference PWR (1986 dorarS) 3g

$:0 *
O CRANE CASK CURIE LINER DOSE BURIAL DISPOSAL

C p MT SURCHARGE MAICLING SURCHARGE RATE CHARGE COST ,

f C *EL WALL 28,864 27,284 56,544 106,224 94,620 313,536

.< VESSEL HEAD & BOTTOM 0 28,720 0 0 99,600 128,320

oo UPPER CORE SUPPORT ASSN 0 2,872 0 5,154 9,960 17,986

UPPER SUPPORT COLUMN O 2,8 72 0 5,154 9,960 17,986

UPPER CORE BARREL 0 1,436 2,981 6,351 4,980 15,748

UPPER CORE GRIO PLATE 0 3,590 11.098 15,878 12,450 43,016

GUIDE TUBES 0 4,308 0 5,345 14,940 24,593

LOWER CORE BARREL * O 22,976 155,998 101,617 79,680 360,270

THERMAL SHIELDS * O 4,308 31,173 19,053 14,940 69,474

CORE $NROUD''' 0 2,872 667,474 12,702 9,960 693,006

LOWER GRID PLATE * 0 3,590 107,777 15,878 12,450 139,694

LOWER SUPPORT COLUMN O 718 3,086 3,176 2,490 9,470

LOWER CORE FORGING 0 7,898 15,772 34,931 27,390 85,991

MISC INTERNALS 0 5,744 11,503 25,404 19,920 62,571

BIO SHIELD CONCRETE O O O O 621,504 621,504

REACTOR CAVITY LINER 0 0 0 0 12,749 12,749

REACTOR COOLANT PUMPS 65,532 0 0 0 104,580 170,112

PRESSURIZER 13,054 0 0 0 89,640 102,694

R.Hx,EHx, SUMP PUMP, CAVITY PUMP O O O O 9,960 9,960

tu PRESSURIZER RELIEF TANK 1,109 0 0 0 29,880 30,989
EJ SAFETY INJECTION ACCUM TANKS 24,154 0 0 0 99,600 123,754

STEAM GENERATORS 249,417 0 0 0 531,914 781,331

REACTOR COOLANT PIPING 16,560 0 0 0 82,170 98,730

REMAINING CONTAM. MATLS 0 0 0 0 1,309,939 1,309,939

CONTAMINATED MATRL OTHR BLD 0 0 0 0 11,879,840 11,879,840 i

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 80TTOMS 0 67.492 0 64.931 234.060 366.483 [

SUBTCTAL PWR COSTS 398,691 248,428 1,108,617 504,366 15,728,932 17,989,034

TOTAL PWR COSTS 17,989,034 i

(a) GTCC Material: Asstnes a low densir/, distributed packaging scheme and final disposal as LLW. High density packaging and geologic
repository disposal could reduce disiosal costs. p
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Table B.9 Burial Costs at the Washington Site
Reference BWR (1986 dollars)

CRANE CASK CURIE LINER DOSE BURIAL DISPOSAL
COMPONENT SURCHARGE HAICLING SURCHARGE RATE CHARGE COST

STEAM SEPARATOR 0 20,104 21,361 119,000 8,790 169,255
FUEL SUPPORT & PIECES 0 10,052 0 39,135 4,407 53,594
CONTROL RODS /INCORES 0 5,744 47,074 320,000 13,197 386,015
CONTROL RODS GUIDES 0 8,616 0 19,738 3,511 31,865
JET PUMPS 0 28,720 31,709 670,000 12,326 742,755
TOP FUEL GUIDES 0 51,6 % 106,191 1,206,000 21,115 1,385,003
CORE SUPPORT PLATE O 22,258 0 50,990 9,686 82,934 ,

CORE SHROUD''' O 100,520 1,392,364 1,785,000 41,334 3,319,218
REACTOR VESSEL WALL 16,968 15,796 0 36,186 7,047 75,998
SAC SHIELD 48,560 0 0 0 79,132 127,692
REACT. WATER REC 35,871 0 0 0 77,389 113,261
SAC SHIELD 137,981 0 0 0 272,605 410,587
OTHER PRIMARY CONTAINMENT 0 0 0 0 3,109,263 3,109,263
CONTAINM. ATMOSPHERIC 889 0 0 0 42,206 43,094
HIGH PRESSURE CORE SPRAY 4,489 0 0 0 14,940 19,429
LOW PRESSURE CORE SPRAY 1,394 0 0 0 8,790 10,184
REACTOR BLDG CLOSED COOLING 2,683 0 0 0 28,137 30,820
REACTOR CO'!E ISO COOLING 694 0 0 0 11,429 12,123 ,

!RESIDUAL fiEAT REMOVAL 12,760 0 0 0 54,531 67,291
POOL LINES & RACKS 51,514 0 0 0 335,030 386,544g

y CONTAMINATED CONCRETE 9,509 0 0 0 381,642 391.151
'

OTHER REACTOR BUILDING 0 0 0 0 1,247,739 1,247,739"

TURBINE 127,072 0 0 0 1,236,335 1,363,406
NUCLEAR STEAM CONDENSATE 18,432 0 0 0 319,193 337,625
LOW PRESSURE FEEDWATER HEATERS 139,860 0 0 0 648,047 787,907
MAIN STEAM 4,683 0 0 0 62,449 67,132
MOISTURE SEPARATOR REHEATERS 85,652 0 0 0 628,725 714,377
REACTOR FEECWATER PUMPS 8,943 0 0 0 170,590 179,533

,

HIGH PRESSURE FEEDWATER HEATERS 27,554 0 0 0 106,398 133,952
0'HER TG BLOG 0 0 0 0 4,270,848 4,270,848
RAD WASTE BLDG 0 0 0 0 2,114,782 2,114,782
REACTOR BLDG 0 45,952 0 0 272,859 318,811
TG BLDG 0 30,156 0 0 184,198 214,354
RAD WASTE & CONTROL 0 27,284 0 0 158,975 186,259
CONCENTRATOR BOTTOMS 0 161,550 0 153,896 560,250 875,6 %
OTHER 0 43.798 0 4_911 151.890 _ 200.599

SUBTOTAL BWR COSTS 735,508 572,246 1,598,700 4,404,856 16,669,784 '3,981,094
Z
C TOTAL BWR COSTS 23,981,094
h
O (a) GTCC Material: Assumes a low density, distributed packaging scheme and final disposal as LLW. High density packaging end geologic
h repository disposal could reduce disposal costs. y
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Table B.10 Burial Cests at the South Carolina She
Reference BWR (1998 doBers)

,

BASE DISPOSAL CASK CURIE LINER DOSE DOSE RATE DISPOSAL
CfarnurMT NN NABLING E CMARGE RATE SLRCHABGE tIET

STEAM SEPARATOR 1 4 ,216 840,000 1,680,000 0 70,184 2,736,400
FUEL SUPPORT & PIECES 64,411 420,000 210,000 0 30,917 725,329 '

CONTROL RODS /INCORES 191,770 240.000 960,000 0 92,049 1,483,819 *

.

CONTROL n005 GUIDES 53,900 360,000 30,000 0 19,943 463,843
JET PUMPS 155,925 1,200,000 2,400,000 0 74,844 3,830,769
TOP FUEL GUIDES 267,120 2,160,000 8,640,000 0 128,218 11,195,338
CORE SUPPORT PLATE 179,000 930,000 195,0re 0 66,260 1,370,340
CORE SMROUD* 522,900 4,200,000 16,800,000 0 250,992 21,773,892

'

REACTOR VESSEL WLL 113,767 660,000 648,000 0 42,094 1,43,861
SAC SHIELD 2,393,608 0 50,400 0 0 2,444,008
REACT. WATER REC 1,035,698 0 13,184 0 0 1,048,883
SAC SHIELD 6,108,720 0 4 ,441 0 0 6,245,161
OTHER PRIMARY CONTAINMENT 43,474,200 0 529,699 0 0 44,003,899
CONTAIMM. ATNOSPMERIC 533,925 0 7,190 0 0 541,115 ;

MIGN PRESSURE CORE SPRAY 268,400 0 2,545 0 0 270,945
LOW PRESSURE CORE SPRAY 118,800 0 1,497 0 0 120,297
REACTOR BLDG CLOSED COOLING 418,880 0 4,793 0 0 423,673
REACTOR CORE 150 C00LIhG 144,585 0 1,947 0 0 146,532
RESIDUAL MEAT REMOVAL 809,609 0 9,290 0 0 818,899 ;
POOL LINER & RACKS 5,339,180 0 57,076 0 0 5,396,256 f

tD CONTAMINATED CONCRETE 5,888,916 0 65,017 0 0 5,953,933
b OTHER REACTOR BUILDING 15,784,650 0 212,567 0 0 15,997,217
"

TURBINE 19,753,826 0 210,624 0 0 19,964,450 |
NUCLEAR STEAM CONDENSATE 4,037,985 0 54,378 0 0 4,092,363 :
LOW PRESSURE FEEDWATER MEATERS 8,767,440 0 110,402 0 0 8,877,842
MAIN STEAM 790,020 0 10,639 0 0 800,659
MOISTURE SEPARATOR REMEATERS 7,953,750 0 107,111 0 0 8,060,861
REACTOR FEED WTER PUMPS 2,158,065 0 29,062 0 0 2,187,127
MIGH PRESSURE FEEDWATER MEATERS 1,422,573 0 18,126 0 0 1,440,699 |
OTHER TG BLDG 54,028,800 0 727,588 0 0 54,756,388
RAD WASTE BLOG 26,753,265 0 360,277 0 0 27.113,542
REACTOR BLDG 6,839,437 1,920,000 57,000 0 0 8,816,437 L

TG BLDG 4,499,629 1,260,000 37,500 0 0 5,797,129
RAD WASTE & CONTROL 4,139,659 1,140,000 34,500 0 0 5,314,159
CONCENTRATOR BOTTOMS 15,297,858 6,750,000 27,000,000 0 2,072,350 51,120,208
OTHER 4,147,419 1,830,000 287,700 0 103,3 4 6,368,465
POST-TMI-2 ADDITIONS 610,611 0 0 0 0 610,611
SITE ACCESS FEES, (3.5 YRS) 717.500
SU8 TOTAL 8WR COSTS 245,304,598 23,910,000 61,609,554 0 2,951,196 334,492,848

fh TAXES Als SURCHARGES 0

h TOTAL BWR COSTS 334,492,848
O
h (a) GTCC Meteriet: Assumes a low density, distributed pocke8in8 scheme and finet disposal as LLW. Mi8h density packa81n8 and BeoloBic y I

y repository disposet could reduce disposal costs.
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y Table 2.11 Burial Costs at the South Carolina Site g
Reference PWR (1997 dollars) 1g 5o

BASE DISPOSAL CASK CURIE LINER DOSE DOSE RATE DISPOSALh __ __

CHARE _ HANDLING SURCHARGE RATE jyRCHARGE COSTo --=1

F VESSEL WALL 2,379,200 1,140,000 4,560,000 0 1,142,016 9,221,216

g VESSEL HEAD & 8OTTOM 1,515,780 1,200,000 6,000 0 0 2,721,780

$ UPPER CORE SUPPORT ASSN 143,100 120,000 3,000 0 45,792 311,892 '

oo UPPER SUPPORT COLUMN 132,300 120,000 30,000 0 42,336 324,636

UPPER CORE BARREL 63,000 60,000 240,000 0 30,240 393,240

UPPER CORE GRID PLATE 157,500 150,000 600,000 0 75,600 983,100

GUIDE TUBES 233,100 180,000 30,000 0 62,937 506,037

LOWER CORE BARREL * 1,008,000 960,000 3,840,000 0 483,840 6,291,840
THERMAL SHIELDS * 189,000 180,000 720,000 0 90,720 1,179,720

CORE SHROUD * 108,400 120,000 7,320,000 0 52,032 7,600,432 ,

LOWER GRID PLATE * 38,280 150,000 1,200,000 0 18,374 1,406,654

LOWER SUPPORT COLUMN 39,960 30,000 120,000 0 19,181 209,141

LOWER CORE FORGING 434,160 330,000 750,000 0 208,397 1,722,557
MISC INTERNALS 352,000 240,000 600,000 0 168,960 1,360,960 i

SIO SHIELD CONCRETE 8,580,000 0 360,000 0 0 8,940,000
REACTOR CAVITY LINER 172,800 0 3,000 0 0 175,800

REACTOR COOLANT PUMPS 3,008,000 0 23,298 0 0 3,031,298-

PRESSURIZER 1.365,000 0 1,521 0 0 1,366,521
R.'dx,EHx, SUMP PUMP, CAVITY PUMP 126,000 0 3,537 0 0 129,537

PRESSURIZER RELIEF TANK 378,000 0 1,212 0 0 379,212

te SAFETY INJECTION ACCUM TANKS 1,346,400 0 24,432 0 0 1,370,832

y STEAM GENERATORS 11,008,000 0 1,320,000 0 0 12,328,000

REACTOR COOLANT PIPING 1,198,789 0 89,400 0 0 1,288,189
REMAINING CONTAM. MATLS 21,192,300 0 67,137 0 0 21.259,437
CONTAMINATED MATRL OTHR BLD 163,033,074 0 55,275 0 0 163,088,349

FILTER CARTRIDGES 216,000 180,000 1,500,000 0 25,920 1,921,920
SPENT RESINS 792,000 600,000 2,400,000 0 380,160 4,172,160

COM8USTIBLE WASTES 3,780,000 1,800,000 90,000 0 0 5,670,000
EVAPORATOR 8OTTOMS 3,722,400 2,820,000 11,280,000 0 508,464 18,330,864

POST-TMI-2 ADDITIONS 7.470.863 0 0 0 0 7.47 L g }
SUBTOTAL PWR COSTS 234,183,4 % 10,380,000 37,237,812 0 3,354, % 9 285,156,187 ,

t
0 !

TAXES AND SURCHARGES

TOTAL PWR COSTS 285,156,187 i

(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. ;

i
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Table B.11 Burial Costs at the South Carolina Site
Reference BWR (1997 dollars)

BASE DISPOSAL CASK CU2IE LINER DOSE DOSE RATE DISPOSALCG4PONENT CHARGE HANDLING SURCHARGE RATE SURCHARGE cosi
STEAM SEPARATOR 146,216 840,000 i,680,000 0 70,184 2,736,400FUEL SUPPORT & PIECES 64,411 420,000 210,000 0 30,917 725,329CONTROL ROOS /INCORES 191,770 240,000 % 0,000 0 92,049 1,483,819CONTROL RODS GU DES 53,900 360,000 30,000 0 19,943 463,843JET PUMPS 155,925 1,200,000 2,400,000 0 74,844 3,830,769TOP FUEL GUIDES 267,120 2,160,000 8,640,000 0 128,218 11,195,338CORE SUPPORT PLATE 179,080 930,000 195,000 0 66,260 1,370,340CORE SHROUD * 522,900 4,200,000 16,800,000 0 250,99? 21,773,892REACTOR VESSEL WALL 113,767 660,000 648,000 0 42,0 % 1,463,861SAC SHIELD 2,393,608 0 50,400 0 0 2,444,008REACT. WATER REC 1,035,698 0 3,300 0 0 1,638,998SAC SHIELD 6,198,720 0 25,080 0 0 6,223,800OTHER PRIMARY CONTAINMENT 43,474,200 0 112,200 0 0 43,586.400CONTAINM. ATMOSPHERIC 533,925 0 1,320 0 0 535,245HIGH PRESSURE CORE SPRAY 268,400 0 1,320 0 0 269,720LOW PRESSURE CORE SPRAY 118,800 0 660 0 0 119,460REACTOR BLDG CLOSED COOLING 418,880 0 1,980 0 0 420,860REACTOR CORE ISO COOLING 144,585 0 660 0 0 145,245RESIDUAL HEAT REMOVAL 809,609 0 4,620 0 0 814,229POOL LINER & RACKS 5,339,180 0 9,900 0 0 5,349,080tu CONTAMINATED CONCRETE 5,888,916 0 10,560 0 0 5,899,476k OTHER REACTOR BUILDING 15,784,650 0 37,620 0 0 15,822,270*

TURBINE 19,753,826 0 38,280 0 0 19,792,106NUCLEAR STEAM CONDENSATE 4,037,985 0 7,020 0 0 4,045,905LOW PRESSURE FEEDWATER HEATERS 8,767,440 0 27,720 0 0 8,795,160MAIN STEAM 790,020 0 1,980 0 0 792,000MOISTURE SEPARATOR REHEATERS 7,953,750 0 17,160 0 0 7,970,910
'

REACTOR FEEDWATER PUMFS 2,158,065 0 6,600 0 0 2,164,665HIGH PRESSURE FEEDWATER HEATERS 1,422,573 0 5,280 0 0 1,427,853OTHER TG BLDG 54,028,800 0 170,280 0 0 54,199,080RAD WASTE BLDG 26,753,265 0 47,520 0 0 26,800,785REACTOR BLDG 6,839,437 1,920,000 % ,000 0 0 8,855,437TG BLOG 4,499,629 1,260,000 63,000 0 0 5,822,629RAD WASTE & CON 1ROL 4,139,659 1,140,000 57,000 0 0 5,336,659CONCENTRATOR BOTTOMS 15,297,858 6,750,000 27,000,000 0 2,072,353 51,120,208OTHER 4,147,419 1,830,000 287,700 0 103,346 6,368,465POST-TMI-2 ADDITIONS 610.611 0 0 0 0 610.611SUBTOTAL BWR COSTS 246,578,591 23,910,000 59,649,060 0 3,422,573 331,814,854
TAXES AND SURCHARGES

0
TOTAL BWP COSTS

331,814,254
9 (a) GTCC Material: Assones a low density, distributed packaging sc. heme ard final disposal as LLW. High density packaging ard geologicC repository disposat could reduce disposal costs.
O >
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| . Table D.12 Burial Cests at the South Carnuma Site d
Reference FWR(1996 do5mrs) 3 .

| 5 i

o
hCRAIE CASK QNtIE LINER DOSE BURIAL DISPOSAL

h
o C M MY M MA ELING MECMARGE RATE CMARGE COET

4

l f VESSEL WALL 83,220 87,400 1,545,460 0 314,526 2,030,606 f
t 4 VESSEL NEAD & SOTTON 0 92,000 214,000 0 331,000 637,000 ;

oo UPPER CORE SUPPORT ASSN O 9,200 21,400 0 33,108 63,708'

UPPER SUPPORT COLtsel 0 9,200 32,400 0 33,108 74,708 I

UPPER CORE BARREL 0 4,600 81,340 0 16,554 102,494 {
|

|
UPPER CORE GRIO PLATE 0 11,500 373,750 0 41,385 426,635 ;

GUIDE ilJBES 0 13,800 48,600 0 49,662 112,062
'

loner CORE BARREL * 0 73,600 3,865,600 0 264,864 4,204,064 i

TMEllMAL SMIELDS* O 13,800 724,800 0 49,662 788,262

CORE Slut 0UD* 0 9,200 7,368,800 0 33,108 7,411,108
!

LOWER GRID PLATE" 0 11,500 1,208,000 0 41,385 1,260,885

LOWER SUPPORT COLUMN 0 2,300 93,470 0 8,277 104,047 |

LOWER CORE FORGING 0 25,300 356,840 0 91,047 473,187 i

MISC INTERNALS O 18,400 259.520 0 66,216 344,136 |

BIO SMIELD CONCRETE O O O O 2,065,939 2,065,939 ;'

REACTOR CAVITY LINER 0 0 0 0 42,378 42,378 |
i

REACTOR COOLANT PUNPS 139,200 0 0 0 347,634 486,834

PRESSURIZER 22,560 0 0 0 297,972 320,532

R.Hz,ENx,SupF PWIP, CAVITY,Ptpr 0 0 0 0 33,108 33,108 i

tg PRESSURIZER RELIEF TAIIK 4,380 0 0 0 99,324 103,704
'

b SAFETY INJECTION ACQNI TANKS 33,200 0 0 0 331,000 364,280

STEAft GENERATORS 480,003 0 0 0 1,768,133 2,248,133 i*

REACTOR C00LAlli PIPING 29,050 0 0 0 273,141 302,191 ;

REMAINIIIG CCIITAM. IIATLS 0 0 0 0 4,354,364 4,354,364 i

CONTAMIelATED MRTRL OTHR BLD 0 0 0 0 39,489,733 39,489,733
,!

FILTER CARTRIDGES 0 13,800 291,600 0 26,073 331,473

SPENT RESINS 0 46,000 1,495,000 0 165,540 1,706,540

COMBUSTIBLE WhSTES 0 138,000 321,000 0 838,046 1,297,046
-[EVAPORATOR BOTTOMS 0 216,200 2,356,940 0 778,038 3,351,178

POST-TMI-2 ADDITIONS 0_ 0 0 0 1.2as.150 1.2a8_150

SUBTOTAL PWR COSTS 791,610 795,800 20,M 8,520 0 53,572,634 75,818,564
4

1,819,646
BARNWELL COUNTY BUSINESS TAR
SOUTH CAlt0LIIIA LLRW DISPOSAL TAM (INSIDE SE COMPACT)

152,103,045 t

152.103.045 !

SOUTM CAROLIIIA LLitW OISPOSAL TAM (OUTSIDE SE CGPACT)

229,741,255 f
TOTAL PWR COSTS (INSIDE SE CS FACT) 229,741,255 ;TOTAL PWR COSTS (OUTSIDE SE CWFACT)

(e) GTCC Meteriet: Assemes a low densitv .iistributed packaging schesne and final disposal as LLW. High density packaging and geologic
repository disposal could reduce disposal costs. ,

?

t
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!

: Table B.12 Burist Cests at the beh Carellma Site ;

Reference BWR (19M doBars)
!

CRANE CASK CURIE LINER DOSE BURIAL DISPOSAL 1

r=enusuf BBCMAAE NamLING SIRCMARGE RATE CMARGE CDET t

SitAft SEPARATOR 0 64,400 680,400 0 29,218 774,018 !
FUEL SUPPORT & PIECES 0 32,200 680,400 0 14,650 727,250 !'
CONTROL RODS /IN00RES 12,480 18,400 966,400 0 43,868 1,041,148
CONTROL ACDS GUIDES 0 27,600 72,240 0 11,671 111,511 -

JET PUNPS 0 92,000 972,000 0 40,971 1,104,971 ;

TOP FUEL WIDES 0 165,600 2,928,240 0 70,189 3,164,029 ;
4

CORE SUPPORT PLATE O 71,300 251,100 0 32,198 354,598 t4

CORE SMRot#'' 0 322,000 16,912,000 0 137,398 17,371,398 i
REACTOR VESSEL mLL 68,130 50,600 444,400 0 23,424 546,604 i

SAC SNIELD 75.606 0 0 0 263,043 338,643
'

REACT. E TER REC 58,000 0 0 0 257,249 315,249 i

SAC SNIELD 205,200 0 0 0 906,166 1,111,366 !
OTMER PtifEARY CONTAIIBENT 0 0 0 0 10,335,490 10,335,490 |

CONTAINN. AT9805PNERIC 4,380 0 0 0 140,295 144,675 i
MIGN PRESSURE CORE SPRAY 8,300 0 0 0 49,662 57,962 ;

LOW PRESSURE CORE SMIAY 2,820 0 0 0 29,218 32,038
REACTOR BLOG CLOSED COOLING 6,570 0 0 0 93,530 100,100

! REACTOR CORE ISO COOLING 2,190 0 0 0 37,991 40,181
.

RESIOUAL NEAT REMOVAL- 19,740 0 0 0 181,266 201,006 i

! POOL LlHER & RACKS 51,000 0 0 0 1,113,670 1,196,670
g CONTIMINATED CONCRETE 35,040 0 0 0 1,268,616 1,303,656
b OTHER REACTOR BUILDING 0 0 0 0 4,147,605 4,147,605 ,

" TURetNE 163,560 0 0 0 4,109,696 4,273,256 ,

NUCLEAR STEAN CONDENSATE 33,840 0 0 0 1,061,029 1,094,869 [
| LOW PRESSURE FEED W TER NEATERS 226,800 0 0 0 2,154,172 2,380,972

|'

NAIN STEAf4 8,440 0 0 0 207,587 216,047 i'
NOISTURE SEPARATOR RENEATERS 140,400 0 0 0 2,089,943 2,230,343
REACTOR FEED W TER PUpFS 21,900 0 0 0 567,057 588,957 ,"
NIGN PRESSURE FEEDWTER IEATERS 43,200 0 0 0 353,676 3 % ,876 j
OTHER TG BLDG 0 0 0 0 14,1 % ,710 14,1 % ,710 t
RAD MSTE BLDG 0 0 0 0 7,029,739 7,029,739

|REACTOR BLDG 0 147,200 342,400 0 886,467 1,376,067 ,

TG BLDG 0 96,600 224,700 0 598,427 919,727 ;

RAD MSTE & CONTROL 0 87,400 203,300 0 516,485 807,185 [
CONCENT,tATOR BOTTONS 0 517,500 5,598,060 0 1,862,325 7,977,885
OTHER 0 140,300 485,020 0 504,897 1,130,217
POST-TN5-2 ADDITIONS 0 0 0 0 105 2A't 105 281 |
TOTAL 8WR COSTS 1,197,660 1,833,100 30,760,660 0 55,470,881 89,262,301 |

|
BARNWELL COUNTY BUSINESS TAN 2,142,295 i

f SOUTH CARN IIIA LLIIW DISPOSAL TAM (INSIDE SE COMPACT) 157,492,535 ;

SOUTH CARC CMA LLEW DISPOSAL TAM (CUTSIDE SE CopFACT) 157.492.535

9 TOTAL JWR CrHTS (INSIDE SE CINFACT) 248,897.132 i

C TOTAL BWR CM?? (CUTSIDE SE CCIPACT) 248,897,132 y I
'o

O (a) GTCC [ tiSL: a--s a tou density, distributed packaging scheme and final disposal es LLW. High density packaging and geologic !
!g repositwy dir wel could reduce disposet coets. g.
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Table B.13 Burial Costs at the South Carolina Site
Reference BWR (1995 dollars)

CRANE CASK CURIE LINER DOSE BURIAL DISPOSAL
C04PONENT SURCHARGE HANDLING SURCHARGE RATE CHARGE COST

STEAM SEPARATOR 0 64,400 680,400 0 29,723 774,523
FUEL SUPPORT & PIECES- 0 32,200 680,400 0 14,903 727,503
CONTROL RODS /INCORl!S 12,480 18,400 966,400 0 44,626 1,041,906
CONTROL RODS GUIDES 0 27,600 72,240 0 11,872 111,712
JET PUMPS 0 92,000 972,000 0 41,679 1,105,679
TOP FUEL GUIDES 0 165,600 2,925,240 0 71,402 3,165,242
CORE SUPPORT PLATE O 71,300 251,100 0 32,754 355,154
CORE SHROUD''' O 322,000 16,912,000 0 139,772 17,373,772
REACTOR VESSEL WALL 48,180 50,600 444,400 0 23,829 567,009
SAC SHIELD 75,600 0 0 0 267,588 343,188 ,

REACT. WATER kEC 58,000 0 0 0 261,694 319,694
SAC SHIELD 205,200 0 0 0 921,822 1,127,022
C?ER PRIMARY CONTAINMCNT 0 0 0 0 10,514,054 10,514,054
CO N INM. ATMOSPHERIC 4,380 0 0 0 142,719 147,099
HIGH M URE CORE SPRAY 8,300 0 0 0 50,520 58,820
LOW PRES $lt1E CORE SPRAY 2,820 0 0 0 29,723 32,543
REACTOR BLDG CLOSED COOLING 6,570 0 0 0 95,146 101,716
REACTGR CORE ISO COOLING 2,190 0 0 0 38,648 40,838
RESIDUAL HEAT REMOVAL 19,740 0 0 0 184,398 204,138
POOL LINER & RACKS 81,000 0 0 0 1,132,911 1,213,911

cs CONTAMINATED CONCRETE 35,040 0 0 0 1,290,533 1,325,573
b OTHER REACTOR BUILDING 0 0 0 0 4,219,262 4,219,262
* TU:tBINE 163,560 0 0 0 4,180,698 4,344,258

NUCLEAR STEAM CONDENSATE 33,840 0 0 0 1,079,360 1,113,200
LOW PRESSURE FEEDaTER HEATERS 226,800 0 0 0 2,191,389 2,418,189
MAIN STEAM 8,460 0 0 0 211,174 219,634
MOISTURE SEPARATOR REHEATERS 140,400 0 0 0 2,126,050 2,266,450
REACTOR FEEDWATER PUMPS 21,900 0 0 0 576,854 598,754
HIGH PRESSURE FEEDWATER HEATERS 43,200 0 0 0 359,787 402,987
OTHER TG BLDG 0 0 0 0 14,441,984 14,441,984
RAD WASlE BLDG 0 0 0 0 7,151,190 7,151,190
REACTOR BLDG 0 147,200 342,400 0 901,782 1,391,382
TG BLDG 0 96,600 224,700 0 608,766 930,066
RAD WASTE & CONTROL 's 87,400 203,300 0 525,408 816,108
CONCENTP.ATOR BOTTOMS 0 517,500 5,598,060 0 1,894,500 8,010,060
OTMER 0 140,300 485,020 0 513,620 1,138,940
POST-TMI-2 A9DITIONS 0 0 0 0 107.102 107.102
SU5 TOTAL BWR COSTS 1,197,660 i,a'N100 30,760,660 0 56,429,240 90,220,660

BARNWELL COUNTY BUSINESS TAk 2,165,296

h SOUTH CAROLINA LLRW DISPOSAL TAX (INSIDE SE C0kPACT) 157,492,535
;c EDUTH CAROLINA LLRW DISPOSAL TAX (OUTSIDE SE COMPACT) 157_492.535
til

9 TOTAL BWR COSTS (INSIDE SE COMPACT) 249,878,491

O TOTAL BWR COSTS (OUTSIDL SE COMPACT) 249,878,491 y
o o

(a) GTCC Material: Assumes a low density, distributed packaging scheme and final disposal as LLW. High density packaging and geologic
o
,< repository disposal could reduce disposal costs. SF
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>
~y Table D.14 Burini Cents at the South Carolina Site(

g Reference PWR (19M dollars)
'

9 0 .

CRANE CASK CURIE LINER DOSE BURIAL DISPOSAL ,gg
tas N MT SLECMARGE NAMLIMG SLRCHARGE RATE NwE CIIsT

, $ . VESSEL WALL 64,030 68,210 1,188,640 0 272,000 1,592,960
4 VESSEL MEAD & 80TTOM 0 71,800 166,000 0 286,400 524,200'

| co UPPER CORE SUPPORT ASSN 0 7,180 16,600 0 28,640 52,420

| UPPER SUPPORT COLUMN 0 7,180 h ,040 0 28,640 60,760

l UPPER CORE SMtREL 0 3,590 62,560 0 14,320 80,470

| UPPER CORE GRID PLATE O 8,975 287,500 0 35,800 332,275
; GUIDE TUBES 0 10,770 37,410 0 42,960 91,1'.0

LOWER CORE BARREL''' O 57,440 3,129,600 0 229,120 3,416,160
THERMAL SHIELDS''' O 10,770 724,800 0 42,960 778,530

CORE SNROUD''' O 7,180 10,574,271 0 28,640 10,610,091
LOWER GRID PLATE''' 0 8,975 1,725,000 0 35,800 1,769,775
LOWER SUPPORT COLUMN O 1,795 71,900 0 7,160 80,855
LOWER CORE FORGING 0 19,745 274,505 0 78,760 373,010
MISC INTERNALS 0 14,360 199,640 0 57,280 271,280
810 SHIELD CONCRETE O 0 0 0 1,787,136 1,787,136
REACTOR CAVITY LINER -0 0 0 0 36,659 36,659
REACTOR COOLANT PUMPS 107,400 0 0 0 300,720 408,120
PRESSURIZER 17,360 0 0 0 257,760 275,120
R.MM.EHx,5 UMP PUMP, CAVITY PUMP 0 0 0 0 28,640 28,640

to PRESSURIZER RELIEF TANK 3,370 0 0 0 85,920 89,290

g SAFETY INJECTION ACCUM TANKS 25,480 0 0 0 286,400 311,880
STEAM GENERATORS 387,200 0 0 0 1,529,519 1,916,719
REACTOR COOLANT PIPING 22,295 0 0 0 236,280 258,575
REMAINING CONTAM. MATLS 0 0 0 0 3,766,733 3,766,733
CONTAMINATED MATRL OTMR BLD 0 0 0 t. 34,160,503 34,160,5C3 '

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 0 0 0 0 1.114.311 1_114_311 |

SU8 TOTAL 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) 142.394.340

TOTAL PWR COSTS (IN-REGION) 119,077,693
TOTAL PWR COSTS (OUT-OF-REGION) 213,575,755

(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.

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

CRANE CASK CURIE LINER DOSE SURIAL DISP 0 CALCCSM80 MENT SURCHARGE JUELING SURCHARGE RATE _ CHARGE cosi

STEAM SEPARATOR 0 50,260 523,250 0 25,275 598,785FUEL SUPPORT & PIECES 0 25,130 523,250 0 12,673 561,053CONTROL RODS /INCORES 9,600 14,360 966,400 0 37,948 1,028,308CONTROL RODS GUIDES 0 21,540 56,520 0 10,096 88,156JET PUMPS 0 71,800 747,500 0 35,442 854,742TOP FUEL GUIDES 0 129,240 2,252,160 0 60,717 2,442,117CORE SL**0RT PLATE O 55,645 193,285 0 27,852 276,782CORE SHROUD * O 251,300 24,150,000 0 118,856 24,520,156REACTOR VESSEL WALL 37,070 39,490 341,550 0 20,263 438,373SAC SHIELD 58,590 0 0 0 227,545 286,135REACT. WATER REC 52,500 0 0 0 222,533 275,033SAC SHIELD 159,030 0 0 0 783,877 942,907OTHER PRIMARY CONTAINMENT 0 0 0 0 8,940,692 8,940,692CONTAINM. ATMOSPHERIC 3,370 0 0 0 121,362 124,732HIGh PRESSUAE CORE SPRAY 6,370 0 0 0 42,960 49,330LOW PRESSUPE CORE SPRAY 2,170 0 0 0 25,275 27,445REACTOR BLDG CLUSED COOLING 5,055 0 0 0 80,908 85, % 3EEACTOR CORE ISO COOLING 1,685 0 0 0 32,864 34,549RESIDUAL HEAT REMOVAL 15,190 0 0 0 156,804 171,994POOL LINER & RACKS 62,775 0 0 0 963,378 1,026,153W CONTAMINATED CONCRETE 26,960 0 0 0 1,097,413 1,124,373$ OTHER REACTOR BUILDING 0 0 0 0 3,587,876 3,587,876TURBINE 125,860 0 0 0 3,555,083 3.680,943NUCLEAR STEAM CONDENSATE 26,040 0 0 0 917,840 943,880LOW PRESSURE FEEDWATER HEATERS 175,770 0 0 0 1,863,462 2,039,232MAIN STEAM 6,510 0 0 0 179,573 186,083MOISTURE SEPARATOR REHEATERS 108,810 0 0 0 1,807,900 1,916,710REACTOR FEEDWATER PUMPS 16,850 0 0 0 490,532 507,382HIGH PRESSURE FEEDWATER HEATERS 33,480 0 0 0 305,947 339,427OTHER TG BLOG 0 0 0 0 12,280,832 12,280,832RAD 'JASTE BLDG 0 0 0 0 6,081,060 6,081,060REACTOR BLDG 0 114,880 265,600 0 766,836 1,147,316TG BLDG 0 75,390 174,300 0 517,668 767,353RAD WASTE & CONTROL 0 68,210 157,700 0 446,784 672,694CONCENTRATOR BOTTOMS 0 403,875 4,311,890 0 1,611,000 6,326,765OTHER 0 109,495 376,515 0 436,760 922,770POST-TMI-2 ADDITIONS O O O O 91.075 91.075SUBTOTAL BWR COSTS 933,685 1,430,615 35,039,920 0 47,984,960 85,389,180
y BARNWELL COUNTY BUSINESS TAX
d SOUTHEAST COMPACT ACCESS FEE (IN-REGION)

2,049,340

g SOUTHEAST COMPACT ACCESS FEE (OUT-OF REGION)
49,593,394

147.439.820
h TOTAL BWR COSTS (IN-REGION)
C TOTAL BWR COSTS (OUT-OF-REGION)

137,031,914

*S
234,878,340 >

@(a) GTCC Material: Assumes a low density, distributed packaging scheme and final disposal as LLW. high density packaging and geologic gM repository disposal could reduce disposal costs.
5 9
on x

@

.



. _ _ _ ___________ _ _ _ _ _ _ _ _ _ _ _ . -

l y Table D.15 Burial Costs at the South Carolina Site g
:c Reference PWR(1993 dollars) 1

$0 *0 CRAME CASK CURIE LINER DOSE BURIAL DISPOSAL

l 'BFmnT SURCHARGE HAISLING SLECNARCE E8L _ CHARGE COST

{ VISSEL WALL 64,030 68,210 1,188,643 0 224,200 1,545,080

.< VESSEL HEAD & BOTTOM 0 71,800 166,000 0 236,000 473,800
oo UPPER CORE SUPPORT ASSM O 7,180 16,600 0 23,600 47,380

UPPER SUPPORT COLUMN O 7,180 24,940 0 23,600 55,720
UPPER CORE BARREL 0 3,590 62,560 0 11,800 77,950

i

| UPPER CORE GRID PLATE O 8,975 287,500 0 29,500 325,975
'

GUIDE TU8ES 0 10,770 37,410 0 35,400 83,580
LOWER CORE BARREL''' O 57,440 3,129,600 0 128,800 3,375,840
THERMAL SHIELDS"' O 10,770 724,800 0 35,400 770,970
CORE SHROUD"' O 7,180 10,574,271 0 23,600 10,605,051
LOWER GRID PLATE"' 0 8,975 1,725,000 0 29,500 1,763,475
LOWER SUPPORT COLUMN 0 1,795 71,900 0 5,900 79,595
LOWER CORE FORGING 0 19,745 274,505 0 64,900 359,1$0
MISC INTERNALS 0 14,360 199,640 0 47,200 & .200
810 SHIELD CONCRETE 0 0 0 0 1,472,640 1,472,M't
REACTOR CAVITY LINER 0 0 0 0 30,208 30,208
REACTOR COOLANT PUMPS 107,400 0 0 0 247,800 355,700
PRESSURIZER 17,360 0 0 0 212,400 229,760
R.Hm,EHx,SLSIP PUMP,CAVi7Y PUMP 0 0 0 0 23,600 23,600

tu PRESSURIZER RELIEF TANK 3,370 0 0 0 70,800 74,170
i* SAFETY INJECTION ACCUM TANKS 25,480 0 0 0 236,000 261,480

STEAM GENERATORS 387,200 0 0 0 1,260,358 1,647,558"

EEACTOR COOLANT PIPING 22,295 0 0 0 194,700 216,995

REMAINING CONTAM. MATLS 0 0 0 0 L103,872 3,103,872
CONTAMINATED MATRL OTHR BLD 0 0 0 0 28,1R ef. 28,149,0*3
FILTER CARTRIDGES 0 10,770 224,250 0 18,58$ 253,605

SPENT RESINS 0 35,900 1,150,000 0 118,000 1,303,900
COMBUSTIBLE WASTES 0 107,700 249,000 0 597,375 954,073

EVAPORATOR BOTTORS 0 168,730 1,815,395 0 554,600 2,538,725
POST-TMI-2 ADDITIcNS 0 0 0 0. 918.21Z 918.217

SUBTOTAL PWR COSTS 627,135 621,070 21,922,011 0 38,187,573 61,357,789

BARNWELL COUNTY BUSINESS T.'.X 1,472,587
SOUTHEAST COMPACT ACCESS FEE (IN REGION) 47,896,278

SOUTHEAST COMPACT ACCESS FEE (OUT-OF-REGION) 142.394.340

TOTAL PWR' COSTS (IN-REGION) 110,726,654

TOTAL PWR COSTS (OUT-CF-REGION) 205,224,716

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

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

CRANE CASF CURIE LINER G:'E BURIAL DISPOSALCOMP 0aEMT SURCHARGE HAICLI R SURCHARGE .. RATE , Chaars COST _
STEAM SEPARATOR 0 50,260 523,250 0 20.827 594, 2 7FUEL SUPPORT & PIECES 0 25,130 523,250 0 10,443 558,823CONTROL RODS /INCORES 9,600 14,360 966,400 0 31,270 1,021,630CONTROL RCGS GUIDES 0 21,540 56,520' 0 8,319 86,379JET PUMPS 0 71,800 747,500 0 29,205 848,505TOP FUEL GUIDES 0 129,240 2,252,160 0 50,032 2,431,432CORE SUPPORT PLATE O 55,645 193,285 0 22,951 271,881CORE SHROUD'd O 251,300 24,1 W ,000 0 97,940 24,499,240REACTOR VESSEL WALL 3T,P0 39,490 341,550 0 %.697 434,807SAC SHIELD 55,590 0 0 0 16, ,'')2 246,092REACT. WATER REC 52,500 0 0 0 183,372 235,872SAC SHIELO 159,030 0 0 0 645,932 804,962OTHER PRIMARY CONTAINMENT 0 0 0 0 7,367,330 7,367,330CONTAINM. ATMOSPHERIC 3,370 0 0 0 100,005 103,375HIGH PRESSURE CORE SPRAY 6,370 0 0 0 35,400 41,770LOW PRESSURE CORE SPtAY 2,170 0 0 0 20,827 22,997REACTOR BLDG CLOSED COOLING 5,055 0 0 0 66,670 71,725REACTOR CORE ISO COOLING 1,685 0 0 0 27,081 28,766RESIDUAL HEAT REMOVAL 15,190 0 0 0 129,27o 144,400POOL LINER & RACKS 62,775 0 0 0 793,845 856,62002 CONTAMINATED CONCRETE 26,960 0 0 0 904,293 931,253g OTHER REACTOR BUILDING 0 0 0 0 2,956,490 2,95o,490TURBINE 125,860 0 0 0 2,929,468 3,t,55,328NUCLEAR STEAM CONDENSATE 26,040 0 0 0 756,321 782,361LOW PRESSURE FEEDWATER HEATERS 175,770 0 0 0 1,535,534 1,711,304MAIN STEAM 6,510 0 0 0 147,972 154,482MOISTURE SEPARATOR REHEATERS 108,810 0 0 0 1,489,750 1,598,560REACTOR FEEDWATER SUMPS 16,850 0 0 0 404,209 421,059HIGH PRESSURE FEEDWTO HEATERS 33,480 0 0 0 252,107 285,587OTHER TG BLDG 0 0 0 0 10,119,680 10,119,680RAD WASTE BLDG 0 0 0 0 5,010,929 5,010,929REACTOR BLDG 0 114,880 265,600 0 631,890 1,012,370 1TG BLDG 0 75,390 174,300 0 426,570 676,260RAD WASTE & CONTROL 0 68,210 157,700 0 368,160 594,070CONCENTRATOR BOTTOMS 0 403,875 4,311,890 0 1,327,500 6,043,Z65OTHER 0 109,495 'l76.515 0 359,900 845,910POST-TMI 2 A00!TIONS 0 0 u 0 75.048 75.048SU8 TOTAL BWR COSTS 933,685 1,430,615 35,039,920 0 39,540,679 76,944,899

7 BARNWELL COUNTY BUSINESS TAX

C SOUTHEAST COMPACT ACCESS FEE (IN-REGION)
1,846,678

g SOUTHEAST COMPACT ACCESS FEE (OUT-OF-REGION)
49,593,394

147.439.820
9 TOTAL bWR COSTS (IN-REGION)
C TOTAL BWR COSTS (OUT-OF-REGION)

128,384,971

O 226,231,397 >
"

(a) GTCC Material: Assumes a low density, distributed packaging scheme and final disposal as LLW. High dt9sity packaging and geologic
*

@ repository disposet could reduce disposal costs.
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@ Table G.16 Burial Costs at the South Carulina Sit 2 %
g Reference PWR (1991 dollars) 3

|

E$-| c
E CRANE CASK CURIE LINER DOSE BURIAL DISPOSAL

C W uf SIRCHARGE MAELING SLACHARGE RATE CHARGE COST

g VESSEL WALL 55,670 59,280 1,033,600 0 155,914 1,304,464
.< VESSEL HEAD & 8OTTOM 0 62,400 144,600 0 164,120 371,120
oo UPPER CORE SUPPORT AS91 0 6,240 14,460 0 16,412 37,112

UPPER SUPPORT COLUMN 0 6,240 14,460 0 16,412 37,112
UPPER CORE BARREL 0 3,120 54,400 0 8,206 65,726
UPPER CORE GRID PLATE O 7,800 217,000 0 20,515 245,315
GUIDE TUBES 0 9,360 81,000 0 24,618 1?4,978
LOWER CORE BARREL''' 0 49,920 2,409,600 0 131,296 2,590,816
THERMAL SHIELDS''' O 9,360 451,800 0 24,618 485,778

| CORE SMROUD''' 0 6,240 8,296,000 0 16,412 8,318,652
LOWER GRID PLATE''' O 7,800 1,360,000 0 20,515 1,388,315
LOWER SUPPORT COLUMN 0 1,560 55,000 0 4,103 60,663
LOWER CORE FORGING 0 17,160 238,700 0 45,133 300,993

( MISC INTERNALS 0 12,480 173,600 0 32,824 218,904
810 SHIELD CONCRETE O 0 0 0 1,024,109 1,024,109

(
f REACTOR CAVITY LINER 0 0 0 0 21,007 21,007
I REACTOR COOLANT PUMPS 93,600 0 0 0 172,326 265,926
| PRESSURIZER 15,080 0 0 0 147,708 162,788

R.Nx,EHx, SUMP PUMP, CAVITY PUMP 0 0 0 0 16,412 16,412
to PRESSURIZER RELIEF TANK 2,930 0 0 0 49,236 52,166
W SAFETY INJECTION ACCUM TANKS 22,160 0 0 0 164,120 186,280
#

STEAM GENERATORS 336,000 0 0 0 876,483 1,212,483

| REACTOR COOLANT PIPING 19,390 0 0 0 135,399 154,789

| REMAINING CONTAM. MATLS 0 0 0 0 2,158,506 2,158,506
CONTAMINATED MATRL OTHR BLD 0 0 0 0 19,575,495 19,575,495
FILTER CARTR!DGES 0 9,360 195,000 0 12,924 217,284
SPENT RESINS 0 31,200 868,000 0 82,060 981,260
COMBUSTI8LE WASTES 0 93,600 216,900 0 415,429 725,929 |
EVAFCRATOR BOTTOMS 0 146,640 339,810 0 385,682 872,132 j

POST-TMI-2 ADDITIONS 0 0 0 0 638.550 638.550 |

SU8 TOTAL PWR COSTS 544,830 539,760 16,163,930 0 26,556,544 43 805,0643

8ARNWELL COUNTY BUSINESS TAX (2.4%) 1.051.322
7
i TOTAL PWR COSTS 44,856,386

(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.

|

|
|

|

______-_____ - _- . . .. . . . .. .. .. - - _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . - _ _ _



_ _ _ _ _

.. . .. .. . . ..
.. .

. .
. .. .-

Table B.16 Burial Costs at the South Caronna She
Reference BWR (1991 doners)

CRANE CASK CURIE LINER DOSE 8URIAL DISPOSALCGroKMT SURCHARGE MAISLING SURCHARGE RATE CHARGE COST

STEAM SEPARATOR 0 43,680 770,000 0 14,484 828,164FUEL SUPPORT & PIECES 0 21,840 455,000 0 7,262 484,102CONTROL RODS /INCORES 4,680 12,480 766,400 0 21,746- 805,306CONTROL RODS GUIDES 0 18,720 43,380 0 5,785 67,885JET PUMPS 0 62,400 650,000 0 20,310 732,710TOP FUEL GUIDES 0 112,320 1,958,400 0 34,834 2,105,554CORE SUPPORT PLATE O 48,360 168,020 0 16,002 232,382CORE SMROUD''' 0 218,400 19,040,000 0 68,110 19,326,510REACTOR VESSEL WALL 32,230 34,320 297,000 0 10,545 374,095SAC SHIELD 50,960 0 0 0 147,544 196,504REACT. WATER REC 45,500 0 0 0 127,603 173.103SAC SHIELD 138,320 0 0 0 449,279 537,599OTHER PRIMARY CONTAINMENT 0 0 0 0 5,123,334 5,123,334CONTAINM. ATMOSPHERIC 2,930 0 0 0 69,505 72,435HIGH PRESSURE CORE SPRAY 5,540 0 0 0 24,618 30,158LOW PRESSURE CORE SPRAY 1,885 0 0 0 14,566 16,451REACTOR BLDG CLOSED COOLING 4,395 0 0 0 46,446 50,841REACTOR CORE COOLING 1,465 0 0 0 18,874 20,339RESIDUAL HEAT REMOVAL 13,195 0 0 0 89,938 103,133tp POOL LINES & RACKS 54,600 0 0 0 551,977 606,577(** CONTAMINATED CONCRETE 23,440 0 0 0 628,785 652,225OTHER REACTOR BUILDING 0 0 0 0 2,056,301 2,056,301TURBINE 109,330 0 0 0 2,036,934 2,146,264NUCLEAR STEAM CONDENSATE 22,620 0 0 0 525,964 548,584LOW PRESSURE FEEDWATER HEATERS 152,880 0 0 0 1,067,847 1,220,727MAIN STEAM 5,655 0 0 0 102,944 108,599MOISTURE SEPARATOR REHEATERS 94,640 0 _ 0 0 1,035,802 1,130,442REACTOR FEEDWATER PUMPS 14,650 0 0 0 282,574 297,224
,
'

HIGH PRESSURE FEEDWATER HEATERS 29,120 0 0 0 175,280 204,400OTHER TG BLDG 0 0 0 0 7,051,580 7,051,580RAD WASTE BLDG 0 0 0 0 3,484,760 3,484,760REACTOR BLDG 0 99,840 231,360 0 439,431 770,631TG BLOG 0 65,520 151,830 0 296,647 513,997RAD WASTE & CONTROL 0 59,280 137,370 0 256,027 452,677CONCENTRATOR BOTTOMS 0 351,000 813,375 0 923,175 2,087,550OTHER 0 95,160 220,515 0 250,283 565,958POST-TMI-2 ADDITIONS 0 0 0 0 52_190 52.190SUBTOTAL BWR COSTS 808,035 1,243,320 25,702,650 0 27,529,284 55,283,289

BARNWELL COUNTY SUSINESS TAX (2.4%)
TOTAL 8WR COSTS 1 326.799

56,610,088 ',

C
(a) GTCC Material: Assumes a low density, distributed packaging schese and final disposal as LLW. High density packeging and geologic >y repository disposal could reduce disposal costs.
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y Table B.17 Burial Costs at the South Carolina Site %
g Reference PWR (1988 dollars) 'R

O .

E CRANE CASK CURIE LINER DOSE BURIAL DISPOSAL

C[35muruf SURCHARGE HAlWLING SURCHARGE RATE CHARE COST

$ VESSEL WALL 38,380 38,000 714,400 0 134,216 924,996

.< VESSEL HEAD & BOTTOM 0 40,000 100,000 0 141,280 251,280
oo UPPER CORE SUPPORT ASSM 0 4,000 10,000 0 14,128 28,128

UPPER SUPPORT COLUMN O 4,000 10,000 0 14,128 28,128
UPPER CORE BARREL 0 2,000 37,600 0 7,064 46,664
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"' O 32,000 1,824,000 0 113,024 1,M9,024
THERMAL SHIELDS"' 0 6,000 360,000 0 21,192 387,192
CORE SHROUD"' O 4,000 6,100,000 0 14.128 6,118,128 i

LOWER GRID PLATE"' O 5,000 1,000,000 0 17,660 1,022,660
'

LOWER SUPPORT COLUMN O 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 O O O 0 881,587 881,587
REACTOR CAVITY LINER 0 0 0 0 18,084 18,084
REACTOR COOLANT PUMPS 36,848 0 0 0 148,344 185,192
PRESSUR!ZER 10,480 0 0 0 127,152 137,632
R.Hx,EMx, SUMP PUMP, CAVITY PUMP 0 0 0 0 14,128 14,126

tc PRESSURIZER RELIEF TANK 2,020 0 0 0 42,384 4 ,404 r

id SAFETY INJECTION ACCUM TANKS 15,320 0 0 0 141,280 156,600
L*

STEAM GENERATORS 134,848 0 0 0 754,506 889,354
REACTOR COOLANT PIPING 13,405 0 0 0 116,556 129, % 1 ;

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
COM80STIBLE WASTES 0 60,000 150,000 0 357,615 567,615

EVAPORATOR 80TTOMS 0 94,000 235,000 0 332,008 661,008
POST-TMI-2 ADOITIONS 0 0 0 0 549.685 549.685

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

TOTAL PWR COSTS 36,107,945

(a) GTCC Material: Asstnes 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 et the South Carolina Site
Reference BWR (1988 dollars)

CRANE CASK CURIE LINER DOSE BURIAL DISPOSALCOMPONENT SURCHARGE HANDLING SURCHARGE RATE CHARCE COST

STEAM SEPARATOR 0 28,000 529,200 0 12,468 569,668
FUEL SUPPORT & PIECES 0 14,000 315,000 0 6,252 335,252
CONTROL RODS /INCORES 3,240 8,000 529,600 0 18,720 559,560
CONTROL RODS GUIDES 0 12,000 30,000 0 4,980 46,980JET PUMPS 0 40,000 450,000 0 17,483 507,483TOP FUEL Gt TS 0 72,000 1,353,600 0 29,987 1,455,587
CORE SUPPORT PLATE O 31,000 116,250 0 13,775 161,025CORE SHROUD''' O 140,000 13,230,000 0 58,631 13,428,631
REACTOR VESSEL WALL 22,220 22,000 205,700 0 9,077 258,997SAC SHIELD 35,280 0 0 0 127,011 162,291
REACT WATER REC 19,551 0 0 0 109,845 129,396SAC SHIELD 95,760 0 0 0 386,754 482,514
OTHER PRIMARY CONTAINMENT 0 0 0 0 4,410,338 4,410,338
CONTAINM. ATMOSPHERIC 2,020 0 0 0 59,832 61,852
HIGH PRESSURE CORE SPRAY 3,830 0 0 0 21.192 25,022
LOW PRESSURE CORE SPRAY 1,310 0 0 0 12,539 13,849
REACTOR BLDG CLOSED COOLING 3,030 0 0 0 39,982 43,012
REACTOR CORE COOLING 1,010 0 0 0 16,247 17,257
RESIDUAL HETT REMOVAL 9,170 0 0 0 77,421 86,591

C3 POOL LINES & RACKS 37,800 0 0 0 475,160 512,960id CONTAMINATED CONCRETE 16,160 0 0 0 541,279 557,439"
OTHER REACTOR BUILDING 0 0 0 0 1,770,132 1,770,132TURBINE 75,980 0 0 0 1,753,461 1,829,441
NUCLEAR STEAM CONDENSATE 15,720 0 0 0 452,767 468,487
LOW PRESSURE FEEDWATER HEATERS 105,840 0 0 0 919,238 1,025,C78MAIN STEAM 3,930 0 0 0 88,618 92,548
MOISTURE SEPARATOR REHEATERS 65,520 0 0 0 891,653 957,173
REACTOR FEEDWATER PUMPS 10,100 0 0 0 243,249 253,349
HIGH PRESSURE FEEDWATER HEATERS 20,160 0 0 0 150,887 171,047
OTHER TG BLDG 0 0 0 0 6,070,236 6,070,236
RAD WASTE BLDG 0 0 0 0 2,999,798 2,999,798
REACTOR BLDG 0 64,000 160,000 0 378,277 602,277
TG BLDG 0 42,000 105,000 0 255,364 402,364
RAD WASTE & CONTROL 0 33,000 95,000 0 220,397 353,397
CONCENTRATOR BOTTOMS 0 225,000 562,500 0 794,700 1,582,200
OTHER 0 61,000 152,500 0 215,452 428,952
POST-TMI-2 ADDITIONS O O O 0 44.927 44.927
SUBTOTAL BWR COSTS 547,631 797,000 17,834,350 0 23,698,131 42,877,112

h BARNWELL COUNTY BUSINESS TAX (2.4%) 1_029.051
TOTAL BWR COSTS 43,906,162

C (a) GTCC Material: Assumes a low density, distributed packaging scheme and final disposal as LLW. High density packaging and geologic >y repository disposal could reduce disposal costs.
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Table B.18 Burial Costs at the South Candina She
Reference BWR (1986 douars)

CRANE CASK CUR!E LINER DOSE SURIAL D1SPOSALCtzeP0 MENT SURCHARGE NAISLING_ SLRCHARGE RATE CHAtrE COST

STEAM SEPARATOR 0 19,600 529,200 0 9,884 558,684FUEL SUPPORT & PIECES 0 9,800 315,000 0 4,956 329,756CONTROL RODS /INCORES 2,440 5,600 529,600 0 14,840 552,480CONTROL RODS GUIDES 0 8,400 0 0 3,948 12,348JET PUMPS 0 28,000 450,000 0 13,860' 491,860TOP FUEL GUIDES 0 50,400 1,353,600 0 23,772 1,427,772CORE SUPPORT PLATE O 21,700 116,250 0 10,920 148,870CORE SHROUD * O 98,000 13,230,000 0 46,480 13,374,480REACTOR VESSEL WLL 20,020 15,400 205,700 0 7,196 248,316SAC SHIELD 33,880 0 0 0 100,688 134,568REACT. W TER REC 19,551 0 0 0 87,080 106,631SAC SHIELD 91,960 0 0 0 306,600 398,560OTHER PRIMARY CONTAINMENT 0 0 0 0 3,4 % ,304 3,4 % ,304CONTAINM. ATMOSPHERIC 1,820 0 0 0 47,432 49,252HIGH PRESSURE CORE SPRAY 3,630 0 0 0 16,800 20,430LOW PRESSURE CORE SPRAY 1,210 0 0 0 9,9(0 11,150REACTOR BLDG CLOSED COOLING 2, 730 0 0 0 31,6 % 34,426REACTOR CORE COOLING 910 0 0 0 12,880 13,790RESIDUAL HEAT REMOVAL 8,470 0 0 0 61,376 69,846tg POOL LINES & RACKS 36,300 0 0 0 376,684 412,984id CONTAMIRATED CONCRETE 14,560 0 0 0 429,100 443,660*
OTHER REACTOR BUILDING 0 0 0 0 1,403,276 1,403,276TURBINE 70,180 0 0 0 1,390,060 1,460,240NUCLEAR STEAM CONDENSATE 14,520 0 0 0 358,932 373,452LOW PRESSURE FEED W TER HEATERS 101,640 0 0 0 728,728 830,368MAIN STEAM 3,630 0 0 0 70,252 73,882MOISTURE SEPARATOR REMEATERS 62,920 '; O 0 706,860 769,780REACTOR FEEDWTER PUMPS 9,100 0 0 0 192,836 201,936HIGH PRESSURE FEED W TER HEATERS 19,360 0 0 0 119,616 138,976OTHER TG BLDG 0 0 0 0 4,812.192 4,812,192RAD WASTE BLDG 0 0 0 0 2,3 78,0 % 2,378,096REACTOR BLDG 0 44,800 0 0 299,880 344,680TG BLDG 0 29,400 0 0 202,440 231,840RAD WASTE & CONTROL 0 26,600 0 0 174,720 201,320CONCENTRATOR BOTTOMS 0 157,500 0 0 630,000 787,5000THER 0 42_700 0 0 170.800 213_500SUBTOTAL BWR COSTS 518,831 557,900 16,729,350 0 18,751,124 36,557,205

f BARNWELL COUNTY BUSINESS tax (2.4%)
TOTAL BWR CCSTS 877_373

37,434,578
9

(a) GTCC Material: Assumes a low density, distributed packaging scheme and final disposal as LLW. High density packaging and geologicg repository disposal could reduce disposat costs. >w
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y Table D.19 Disposition Costs using Wasta Vendus with Burial Costs at the Washington Sita %
M Reference PWR (1998 dollars) 3
8 EL

I'

VOLUME SHIPMENT CONTAINER LINER DOSE WASTE VENDOR DISPOSAL.

"o CG4PONENT CHARGE CHARGE CHARGE RATE CHARGE CHARGE COST W
"
.

W VESSEL WALL 116,280 238,640 44,004 2,147,000 0 2,545,924
$ VESSEL HEAD & BOTTOM 122,400 251,200 46,320 0 0 419,920
oo 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 2,316 113,000 0 133,996

| UPPER CORE GRID PLATE 15,300 31,400 5,790 282,500 0 334,990
| GUIDE TUBES 18,360 37,680 6,948 226,800 0 289,788

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 26,000 0 267,992
LOWER GRID PLATE'" 15,300 31,400 5,790 282,500 0 334,990

'

LOWER SUPPORT COLUMN 3,060 6,280 1,158 56,500 0 66,998
LOWER CORE FORGING 33,660 69,080 12,738 621,500 0 736,978
MISC INTERNALS 24,480 50,240 9,264 452,000 0 535,984
BIO SHIELD CONCRETE O O 0 0 3,235,923 3,235,923
REACTOR CAVITY LINEk . 15,667 6,280 4,632 0 0 26,579
REACTOR COOLANT PUMPS 0 0 0 0 1,247,905 1,247,905
PRESSURIZER 0 0 0 0 323,592 323,592
R.Hx,EHz,5 UMP PUMP, CAVITY PUMP O O O O 19,581 19,581

g PRESSURIZER RELIEF TANK 0 0 0 0 45,137 45,137
h SAFETY INJECTION ACCUM TANKS 0 0 0 0 507,791 507,791
C STEAM GENERATORS 0 0 0 0 4,566,800 4,566,800

REACTOR COOLANT PIPING 0 0 0 0 368,394 368,394
REMAINING CONTAM. MATLS 0 0 0 0 6,512,503 6,512,503
CONTAMINATED MATRL OTHR BLD 0 0 0 0 50,100,903 50,100,903

| FILTER CARTRIDGES 0 0 0 0 89,610 89,610
'

SPENT RESINS 0 0 0 0 298,701 298,701
COMBUSTIBLE WASTES 0 0 0 0 896,102 896,102
EVAPORATOR BOTTOMS 287,640 590,320 108,852 1,676,341 0 2,663,153
PCCT-TMI-2 ADDITIONS 476,228 0 0 0 0 476,228
HEAVY OBJECT CHARGE O

| SITE AVAILABILITY CHARGES, (3 YRS) 413.442
SUBTOTAL PWR COSTS 1,287,495 1,639,080 305,712 8,533,541 68,212,943 80,392,213

TAXES & FEES (% OF CHARGES) 523,709
TAXES & FEES (S/CU.FT.) .599,569

;
ANWJAL PERMIT FEES (3 YRS) 120.000

TOTAL PWR COSTS 81,635,491

(a) GTCC Material: Assunes 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 D.19 Disposition Costs using Waste Vendors with Burial Costs at the WasMngton Sit:
Reference BWR (1998 dollars)

YOLUME bilFMENT CONTAINER LINER DOSE WASTE VENDOR DISPOSAL
G2f,3ERI CHARGE CVRGE_ CHARGE RATE CHARGE CMARGE CDST

STEAM SEPARA10R 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 46,320 38,000,000 0 38,187,067
TOP FUEL GUIDES 25,949 452,160 83,376 68,400,000 0 68,961,485
CORE SUPPORT PLATE 11,903 100,480 35,898 1,751,500 0 1,899,781
CORE SHROUD"' 50,796 879,200 162,120 133,pna. @ 0 134,092,116
REACTOR VESSEL WALL 8,660 125,600 25,476 1, w ,000 0 1,402,736
cJC SHIELD 0 0 0 0 1,156,150 1,156,150
REACT. WATEF. REC 0 0 0 0 370,562 370,562
SAC SHIELD 0 0 0 0 2,994,078 2,994,078
OTHER PRIMART CONTAINMENT 0 0 0 0 11,999,265 11,999,265
CONTAINM. ATMOSPHERIC 0 0 0 0 48,302 4t *,302
HIGH PRESSURE CORE SPRAY 0 0 0 0 117,856 117,856
LOW PRLC',URE COF2 SPRAY 0 0 0 0 42,505 42,505
REACTOR BLDG CLOSED C0 CLING 0 0 0 0 115,615 115,615
REACTOR CORE ISO COOLING 0 0 0 0 37,532 37,532
RESIDUAL HEAT REMOVAL 0 0 0 0 355,503 355,503
POOL LINA & RACKS 0 0 0 0 1,473,661 1,473,661

tU CC44TAMINATED CONCRETE O O O O 2,106,991 2,106,991

h OTHER REACTOR BUILDING 0 0 0 0 2,625,947 2,625,947
TURBINE O O O O 7,067,707 7,067,707
NUCLEAR STEAM CONDENSATE O O O O 934,140 934,140
LOW PRESSURE FEEDWATER HEATERS 0 0 0 0 3,136,8 % 3,136,8 6
MAIN STEAM 0 0 0 0 137,178 137,178
MolSTURE SEPARATOR REHEATERS 9 0 0 0 1,773,791 1,773,791
REACTOR FEEDWATER PUMPS 0 0 0 0 466,581 466,581
HIGH PRESSURE FEEDWATER HEATERS 0 0 0 0 624,659 624,659
OTHER TG BLDG 0 0 0 0 13,558,135 13,558,135
RAD WASTE BLDG 0 0 0 0 4,630,960 4,630,960
REACTOR BLDG 0 0 0 0 3,303,554 3,303,554
TG 8LDG 0 0 0 0 2,173,391 2,173,391
RAD WASTE & CONTkOL 0 0 0 0 1,999,520 1,999,520
CONCENTRATOR BOTTOMS 688,500 1,413,000 260,550 3,978,045 0 6,340,095
0iHER 186,660 383,080 70,638 187,036 0 827,414
POST-TMI-2 ADDITIONS 38,923 0 0 0 0 38,923
HEAVY 08tJECT CHARGE O

SITE AVAILABILITY CHARGES, (3.5 YRS) 551.256
SUBTOTAL BWR COSTS 1,063,289 3,698,920 756,174 282,228,581 63,250,478 351,548,6982,

C
;c TAXES & FEES (1 0F CHARGES) 12,396,823
M TAXES & FEES (S/CU.FT.) 495,159
h ANNUAL PERMIT FEES (3.5 YRS) 140.000
Co >
-$ TOTAL bWR COSTS 364,580,680 y

o

( (a) GTCC Material: Assumes a low density, distributed packaging scheme and final disposal as LLW. High density packag 3 tnd g,ologic h8

.< repository disposal could reduce disposal costs. x
tDce
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Table B.20 Dispeem= Costs using Waste Vendors with Burtal Costs at the South Carolina Site
y

Reference BWR (1998 dogars)
|

BASE DISPOSAL CASK CURIE DOSE RATE WSTE VENDOR DISPOSAL
CNT CBARGE MAELING BRCNARGE RRCHARGE M 8]4RGE CDET

SirAM SEPARATOR 146,216 840,000 1,686,000 70,184 0 2,736,400
FUEL SUPPORT & PIECES 64,411 420,000 210,000 30,917 0 725,329 :
CONTROL RODS /INCORES 191,770 240,000 960,000 92,049 0 1,f.83.819
CONTROL RODS GUIDES 53,900 360,000 30,000 19,943 0 463,843
JET PUMPS 155,925 1,200,000 2,400,000 74,844 0 3,830,769
TOP FUEL GUIDES 267,120 2,160,000 8,640,000 128,218 0 11,195,338 ,'

CORE SUPPORT PLATE 179,080 930,000 195,000 66,260 0 1,370,340 ,

CORE SMROUD* 522,900 4,200,000 16,800,000 250,572 0 21,773,892
REACTOR VESSEL WLL 113,767 660,000 648,000 42,094 0 1,463,861 |
SAC SMIELD 0 0 0 0 1,156,150 1,156,150
REACT. WTER REC 0 0 0 0 370,562 370,562
SAC SHIELO O 0 0 0 2,994,078 2,994,078 i
OTHER PRIMARY CONTAINMENT 0 0 0 0 11,999,265 11,999,265

'
i

CONTAIMM. ATMOSPMERIC 0 0 0 0 48,302 48,302
NIGN PRESSURE CORE SPRAY 0 0 0 0 117,856 117,856
LOW PRESSURE CORE SPRAY 0 0 0 0 42,505 42,505
REACTOR BLDG CLOSED CDOLhWG 0 0 0 0 115,615 115,615
REACTOR CORE ISO COOLING 0 0 0 0 37,532 37,532 '

RESIDUAL NEAT REMOVAL 0 0 0 0 355,503 355,503 ,

g POOL LINER & RACKS 0 0 0 0 1,473,661 1,473,661 ;
A CONTAMINATED CONCRETE O O O O 2,106,991 2,106,991" OTHER REACTOR BUILDING 0 0 0 0 2,625,947 2,625,947 ,

TUR8INE O O 0 0 7,067,707 7,067,707 :
NUCLEAR STEAM CONDENSATE O 0 0 0 934,140 934,140 [
LOW PRESSURE FEEDWTER NEATERS 0 0 0 0 3,136,896 3,136,896

,

MAIN STEAM 0 0 0 0 137,178 137,178
MOISTURE SEPARATOR RENEATERS 0 0 0 0 1,773,791 1,773,791 |
REACTOR IEEDWTER PU ES 0 0 0 0 466,581 466,581 -

MIEN PRESSURE FEEDWTER NEATERS 0 0 0 0 624,659 624,659 ;
OTHER TG BLDG 0 0 0 0 13,558,135 13,558,135
RAD WSTE BLDG 0 0 0 0 4,630,960 4,630,960
REACTOR BLDG 0 0 0 0 3,303,554 3,303,554
TG BLDG 0 0 0 0 2,173,391 2,173,391 -

RAD WSTE & CONTROL 0 0 0 0 1.999,520 1,999,520 }
CONCENTRATOR BOTTOMS 15,297,858 6,750,000 27,000,000 2,072,350 0 51,120,208 i
OTHER 4,147,419 1,830,000 287,700 103,346 0 6,368,465 i
POST-TMI-2 ADelTIcuS 610,611 0 0 0 0 610,611 '

SITE ACCESS FEES, (3.5 YRS) 717_500 ;

7: SUBTCTAL BWR COSTS 21,750,978 19,590,000 58,850,700 2,951,196 63,250,478 167,110,852 1
,

h TAXES AND SURCMARGES 0 I

9 i
G ToiAL OWR COSTS 167,110,852 > r

o *J
d I(e) GTCC Meteriet: Assimes a low density, distributed packaging scheme end final disposet as LLW. High density packaging end geologic )E repository disposet coutd reduce disposel conts e
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y Table D.21 Burial Costs at the Nevada Site @
Reference PWR(1991 douars)

O CRANE CASK CURIE LINER DOSE SUR!AL DISPOSAL

$ CIENeuFut SURCHARGE HAELING SURCHARGE RATE CHARGE COST

."
g VESSEL WALL 29,613 45,600 61,993 136,800 122.018 3 % ,025

$ VESSEL HEAD & ROTTOM .

0 22,000 0 0 128,440 150,440

ed UPPER CORE SUPPORT ASSM 0 4,800 0 2,750 12,844 20,394

UPPER SUPPORT COLUMN O 4,800 0 2,750 12,844 20,394

UPPER CORE BARREL 0 2,400 3,268 8,700 6,422 20,790 ;

UPPER CORE GRID PLATE 0 6,000 12,008~ 21,750 16,055 55,813

GUIDE TUBES 0 7,200 0 1,696 19,266 28,162 i

LOWER CORE BARREL''' O 38,400 166,291 139,200 102,752 446,643

THERMAL SHIELDS''' O 7,200 33,204 26,100 19,266 85,770

CORE SHROUD''' O 4,800 706,575 17,400 12,844 741,619

LOWER GRIO PLATE''' O 6,000 114,100 21,750 16,055 157,905

LOWER SUPPORT COLUMN O 1,200 3,314 4,350 3,211 12,075

LOWER CORE FORGING 0 13,200 17,318 47,850 M,321 111,689

MISC INTERNALS 0 9,600 12,629 34,800 25,688 82,717

810 SHIELD CONCRETE O O O O 801,466 801,466

REACTOR CAVITT LINER 0 0 0 0 16,440 16,440

REACTOR COOLANT PUMPS 184,800 0 0 0 134,862 319,662 |

PRESSURIZER 13,212 0 0 0 115,5 % 128,808 6

R.Hm,EHz, SUMP PUMP, CAVITY PU w 0 0 0 0 12,844 12,844

te PRESSURIZER RELIEF TANK 1,148 0 0 0 38,532 39,680

g SAFETY INJECTION ACCUM TANK!, 123,200 0 0 0 128,440 251,640

STEAM GENERATCRS 627,200 0 0 0 685,934 1,313,134

REACTOR COOLANT PIPING 107,800 0 0 0 105,963 213,763

REMAINING CONT 4M. 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 0 24,000 39,080 57,400 64,220 184,700

COM8USTIBLE WASTES 0 33,000 0 0 325,114 358,114

EVAPORATOR BOTTOMS 0 112,800 0 68,765 301,834 -483,399

POST-TMI-2 ADolTIONS 0 0 0 0 499.728 499.728 ;

SU8 TOTAL 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) GTCC Material: Asstees 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 0.21 Burial Costs at the Nevada Sit 2
Reference BWR (1991 dollars)

2

CRANE CASK CURIE LINER DOSE BURIAL DISPOSALCOMPallENT SURCHARGE _ HANDLING SURCHARGE RATE CHARGE COST

STEAM SEPARATOR 0 33,600 23,397 207,760 11,335 276,092FUEL SUPPORT & PIEtts 0 16,800 0 50,400 5,683 72,883
CONTROL RODS /INCORES 0 9,600 50,072 152,640 17,018 229,330
CONTROL RODS GUIDES 0 14,400 0 16,729 4,528 35,657
JET PUMPS 0 48,000 34,680 466,400 15,894 564,974TOP FUEL GUIDES 0 86,400 116,467 839,520 27,229 1,069,616
CORE SUPPORT PLATE O 37,200 0 43,217 12,491 92,908
CORE SHROUD''' O 168,000 1,474,760 1,632,400 53,303 3,328,463
REACTOR VESSEL WALL 17,402 26,400 0 30,670 9,087 83,559
SAC SHIELD 215,600 0 0 0 102,046 317,646
REACT. WATER REC 91,800 0 0 0 99,798 191,598
SAC SHIELD 585,200 0 0 0 351,540 936,740
OTHER PRIMARY CONTAINMENT 0 0 0 0 4,009,576 4,009,576
CONTAINM. ATMOSPHERIC 928 0 0 0 54,426 55,354
HIGH PRESSURE CORE SPRAY 30,800 0 0 0 19,266 50,066
LCW PRESSURE CORE SPRAY 1,414 0 0 0 11,335 12,749
REACTOR BLDG CLOSED COOLING 2,742 0 0 0 36,284 39,026
REACTOR CORE ISO COOLING 714 0 0 0 14,738 15,452
RESIDUAL HEAT REMOVAL 107,800 0 0 0 70,321 178,121tg POOL LINES & RACKS 231,000 0 0 0 432,040 663,040A CONTAMINATED CONCRETE 9,824 0 0 0 492,150 501,974t "
OTHER REACTOR BUILDING 0 0 0 0 1,609,032 1,609,032
TURBINE 893,200 0 0 0 1,594,326 2,487,526
NUCLEAR STEAM CONDENSATE 18,668 0 0 0 411,618 430,286
LOW PRESSURE FEEDWATER HEATERS 646,800 0 0 0 835,695 1,482,495
MAIN STEAM 4,742 0 0 0 80,532 85,274

3 MOISTURE SEPARATOR REHEATERS 400,400 0 0 0 810,778 1,211,178
REACTOR FEEDWATER PUMPS 9,140 0 0 0 219,986 229,126HIGH PpE! CURE FEEDWATER HEATERS 123,200 0 0 0 137,206 260,406

.

OTHr4 TG BLDG 0 0 0 0 5,507,507 5,507,507
RD WASTE BLDG 0 0 0 0 2,727,134 2,727,134
REACTOR BLDG 0 35,200 0 0 346,357 381,557
1 G BLDG 0 23,100 0 0 233,815 256,915
' TAD WASTE & CONTROL 0 20,900 0 0 201,798 222,698
CONCENTRATOR BOTTOMS 0 270,000 0 162,740 722,475 1,155,215
OTHER 0 73,200 0 2,375 195,871 271,446
POST-1MI-2 ADDITIONS 0 0 0 _,,,1 40.844_ 40.844
SUBT0iAL 9WR COSTS 3,391,375 862,800 1,699,376 3,604,85; 21,525,062 31,083,464

h TOTAL BWR COSTS 31,083,464
8

ta) GTCC Material: Assumes e low density, distributed packaging scheme and final disposal as LLW. High density packaging and geologic
C repository disposal could reduce disposal costs. >
=0 E

0

.< xoc
U

_ __



__ ._ _ _ - _ . .. . .

. . .
.

.

. . .. .
.

.

.

.. . .,

Table 0,22 Berfal Cases C3 the Nevada She .>
Referusce FWR(1988 deEars)

A CRANE CASK CURIE LINER DOSE BURIAL DISPOSAL E-Y m eCanadE 8ABLImE ,,33GgggE. RATE Cusact cosi

{ VESSEL WALL 29,613 45,600 61,993 136,800 107,768 381,775
VESSEL MEAD & BOTTOM 0 22,000 0 0 113,440 135,440.

so UPPER CORE SUPPORT ASSM O 4,800 0 2,750 11,344 18,894
UPPER SUPPORT COLIsel 0 4,800 0 2,750 11.344 18,894
UPPER CORE BARREL 0 2,400 3,268 8,700 5,6 72 20,040
UPPER CORE GRID PLATE O 6,000 12,008 21,750 14,180 53,938
GUIDE TUBES 0 7,200 0 1,696 17,016 25,912
LOWER CORE BARREL"' 0 38,400 166,291 139,200 90,752 434,643
THERMAL SMIELDS''' O 7,200 33,204 26,100 17,016 83,520
CORE SMROUD''' 0 4,800 706,575 17,400 11,344 740,119
LOWER GRID PLATE"' O 6,000 114,100 21,750 14,180 156,030
LOWER SHPPORT COLUMN 0 1,200 3,314 4,350 2,836 11,700
LOWER C M FORGING 0 13,'200 17.318 47,850 31,196 109,564
MISC It StNALS 0 9,600 12,629 34,800 22,688 79,717
BIO SMIELD CONCRETE O O 0 0 707,866 707,866
REACTOR CAVITY LINER 0 0 0 0 14,520 14,520
REACTOR COOLANT PUNPS 163,200 0 0 0 119,112 282,312
PRESSURIZER 13,212 0 0 0 102,096 115,308
R.Nu,ENx,9UNP PUMP. CAVITY PUNP O O O 0 11,344 11,344

to PRESSURIZER RELIEF TANK 1,148 0 0 0 34,032 35,180
g SAFETY INJECTION ACCUM TANKS 108,800 0 0 0 113,440 222.240

STEAM GENERATORS 569,600 0 0 0 605,826 1,175,426
REACTOR COOLANT P! PING 95,200 0 0 0 93,588 188,788
REMAINING CONTAM. MATLS 0 0 0 0 1,491,963 1,491,963
CONTAMINATED MATRL OTHR BLD 0 0 0 0 13,530,613 13,530,613
FILTER CARTRIDGES 0 7,200 10,204 8,467 8,933 34,804
SPENT RESINS 0 24,000 39,080 57,400 56,720 177,200
CopeU5TIBLE W43TES 0 33,000 0 0 287,145 320,145
EVAPORATOR BOTTOMS 0 112,800 0 68,765 266,584 448,149
POST-TMI-2 ADDITIONS 0 0 0 0 441 367 441.367
SUBTOTAL PWR COSTS 900,773 350,200 1,179,984 600,529 18,355,925 21,467,411

TOTAL PWR COSTS 21,467,411

(a) GTCC Meterial: Assumes a low density, distributed packaging scheme and final disposal as LLW. Nigh density peckaging and gemlogic
repository disposat could reduce disposal costs.
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Table @.22 Burial Costs at the Nevada See [
Reference BWR (1988 deters)

CRANE CASE CURIE LINER DOSE BURIAL DISPOSAL ;
mem8mf BBCEARE HAELING M EATE CMARGE COET =

ISTEM SEPARATOR 0 33,600 23,397 207,760 10,011 274,768
FUEL SUPPORT & PIECES 0 16,800 0 50,400 5,020 72,220 ;
CONTROL RODS /INCO2ES 0 9,600 50,072 152,640 15,031 227,343 !
CONTROL RODS GUIDES 0 14,400 0 16,729 3,999 35,128 i
JET PUNPS 0 48,000 34,680 466,400 14,038 563,118
TOP FUEL GUIDES 0 86,400 116,467 839,520 24,049 1,066,436 ,

CORE SUPPORT PLATE O 37,200 0 43,217 11,032 91,449 !
CORE SNROUD'" O 168,000 1,474,760 1,632,400 47,078 3,322,238 ;

REACTOR VESSEL WLL 17,402 26,400 0 30,670 8,026 82,498 !
SAC SMIELD 190,400 0 0 0 90,128 200,528
REACT. WTER REC 82,800 0 0 0 88,143 170,943
SAC SNIELD 516,800 0 0 0 310,485 827,285 ;
OTNER 8RIMART CONTAllpENT 0 0 0 0 3,541,313 3,541,313 ;
CONTAltet. ATMOSPNERIC 928 0 0 0 48,070 48,998 -

It!GM PRESEURE CORE SPRAT 27,200 0 0 0 17,016 44,216
LOW PRESSURE CORE SPRAT 1,414 0 0 0 10,011 11,425 ;

REACTOR BLDG CLOSED COOLING 2,742 0 0 0 32,047 34,789 |
REACTOR CORE ISO COD'.ING 714 0 0 0 13,017 13,731 !
RESIDUAL NEAT REle AL 95,200 0 0 0 62,108 157,308 |

tu POOL LINES & RACKS 204,000 0 0 0 381,584 585,584 |A CactMINATED CONCRETE 9,824 0 0 0 434,674 444,498
OTWEA REACTOR BUILDINt, 0 0 0 0 1,421,120 1,421,120 f

"

TURelNE 788,800 0 0 0 1,408,131 2,1 % ,931
NUCLEAR STEAM COWEN'iATE 18,668 0 0 0 363,547 382,215 :!
LOW PRESSURE FCED W TER NEATERS 571,200 0 0 0 738,097 1,309,297

'

MAIN STEAM 4,742 0 0 0 71,127 75,869
ROISTtutE SEPARATOR RENEATERS 353,600 0 0 0 716,GPO 1,069,690 >

REACTOR FEED ETER PUNPS 9,140 0 0 0 194,294 203,434 [
NIGN PRESSURE FEED WTER NEATERS 108,800 0 0 0 121,182 229,982 |
OTHER TG BLDG 0 0 0 0 4,864,307 4,864,307 i
RAD WSTE SLDG 0 0 0 0 2,408,643 2,4ce,643 i
REACTOR BLOG 0 35,200 0 0 306,194 30 ,394 }
TG BLDG 0 23,100 0 0 20s,702 229,802 t

RAD WSTE & CONTFJL 0 20,900 0 0 178,398 199,298 i
CONCENTRATOR 907 TONS 0 270,000 0 162,740 638,100 1,070,860 f
OTHER 0 73,200 0 2,375 172,996 248,571 l
POST-TMI-2 ADDITIONS o 0 0 0, M 074 3a 074 i

SUBTOTAL BWR COSTS 3,004,375 af,2,800 1,699,376 3,604,852 19,011,883 28,183,285 i

TOTAL Blst costs 28,183,285

9 (a) GTCC Meteriet: Assumes a low density, cNtributed packaging scheme eruf finst disposet es LLW. NISh density packaging and geologic
g repository disposet coute reduce disposet costs. g j
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% Table B.23 Burial Costs at the Nevada She g
2e Reference PWR (1996 douars) 1
8 8.
E CRANE CASK CURIE LINER DOSE BURIAL DISPOSAL

C W MT - SURCHARGE HAIELING SLNtCHARGE RATE CHARGE COST

$ VESSEL WALL 29,613 30,172 61,613 127,370 78,318 327,087'

.< VESSEL HEAD & OOTTOM 0 31,760 0 0 82,440 114,200

oo UPPER CORE SUPPORT ASSM 0 3,176 0 5,441 8,744 16,861

UPPER SUPPORT COLUMN 0 3,174 - 0 5,441 b,244 16,861

UPPER CORE BARREL 0 1,588 3,248 6,704 4,122 15,662

UPPER CORE GRID PLATE O 3,970 - 11,958 16,759 10,305 42,992
GUIDE TUBES 0 4,764 0 5,646 12,366 22,776
LOWER CORE BARRFL''' O 25,408 165,971 107,259 65,952 364,590
THERMAL SHIELDS''' O 4,764 33,144 20,111 12,366 70,385
CORE $NROUD''' 0 3,176 705,% 5 13,407 8,244 730,793

LOWER GRID PLATE''' 0 3,970 114,000 16,759 10,305 145,034
'

LOWER SUPPORT COLUMN O 794 3,304 3,352 2,061- 9,511
f

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
BIO SHIELD CONCRETE 0 0 0 0 514,426 514,426
REACTOR CAVITY LINER 0 0 0 0 10,552 10,552
REACTOR COOLANT PUMPS 65,768 0 0 0 86,562 152,330
PRESSURIZER 13,212 0 0 0 74,1 % 87,408
R.Hz,EMx, SUMP PUMP. CAVITY PUMP 0 0 0 0 8,244 8,244

03 PRESSURIZER REl.lEF TANK 1,148 0 0 0 24,732 25,880
h SAFETY INJECTION ACCUM TANKS 24,312 0 0 0 82,440 106,752
**

STEAM GENERATORS 250,048 0 0 0 440,27T 690,319
REACTOR COOLANT PIPING 16,698 0 0 0 68,013 84,711
REMAINING CONTAM. MATLs 0 0 0 0 1,084,251 1,084,251
CONTAMINATED MATRL OTHR BLD 0 0 0 0 9,833,072 9,833,072
FILTER CARTRIDGES 0 4,764 10,144 28,079 6,492 49,478
SPENT REstW5 0 15,080 38,880 59,032 41,220 155,012
COMBUSTIBLE WASTES 0 47,6f) 0 0 208,676 256,316 i

EVAPORATOR BOTTOMS 0 . 74.63L 0 68.486 193_734 336.856 ;

1,177,984 547,530 13,019,007 15,420,045 !SUBTOTAL PWR COSTS 400,800 274,72ae

,

TOTAL PWR COSTS 15,420,045
|

(a) GTCC Material: Assunes 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.23 Burial Costs at the Nevada She
Reference BWR (1986 dollars)

CRANE CASK CURIE LINER DOSE BURIAL DISPOSAL

CIM M ENT SURCHARGE HANDLING. SURCHARGE RATE CHARGE COST

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 ROOS /INCORES 0 6,352 49,992 342,400 10,923 409,667
CONiit0L RODS 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 1,414,392
CORE SUPPORT PLATE 0 24,614 0 53,809 8,017 86,440
CORE SHROUD''' O 111,160 1,473,360 1,792,000 34,213 3,410,733
REACTOR VESSE1 Q 17,402 17,468 0 38,187 5,833 73,889
SAC SHIEle 48,836 0 0 0 65,499 114,335
REACT. Wm(ER REC 35,970 0 0 0 64,056 100,026
SAC SHIELD 138,730 0 0 0 225,638 364,369
OTHER PRIMARY CONTA!W40lT 0 0 0 0 2,573,571 2,573,571
CONTAINM. ATMOSPHERI'; 928 0 0 0 34,934 35,862
HIGH PRESSURE CORE 3 PRAY 4,528 0 0 0 12,366 16,896
LOW PRESSURE CORF SPRAY 1,414 0 0 0 7,275 8,689 i

REACTOR BLDG CLOSED COOLING 2,742 0 0 0 23,289 26,031 ,

'

REACTOR CORE ISO COOLING 714 0 0 0 9,460 10,174
'

RESIDUAL HEAT REMOVAL 12,898 0 0 0 45,136 58,034

03 POOL LINES & RACKS 51,810 0 0 0 277,308 329,118
A CONTAMINATED CONCRETE 9,824 0 0 0 315,889 325,713
*

OTHER REACTOR BUILDING 0 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 HEATERS 140,687 0 0 0 536,3 % 677,083
MAIN STEAM 4,742 0 0 0 51,690 56,432 |

'

MOISTURE SEPARATOR REltEATERS 86.164 0 0 0 520,403 606,567
'

REACTOR FEEDWATER PUMDS ,'40 0 0 0 141,199 150,339'

HIGH PRESSURE FEEDWATER HEATERS 2 .12 0 0 0 88,067 115,779
OTHER TG BLOG 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 0 0 152,890 186,238

i

| RAD WASTE & CONTRCL 0 30,172 0 0 131,954 162,126
CONCENTRATOR BOTTOMS 0 178,650 0 162,320 463,725 804,695
OTHFR t 48.434_ 0 5.163 125.721 179.318

SUBTOTAL BWR COSTS 741,126 632,818 1,6 % ,836 4,656,832 13,799,189 21,526,801
i

y TOTAL CWR COSTS 21,526,801

70
tM (a) GTCC Material: Assunes a low density, distributed packaging scheme and finet disposal as LLW. High density packaging and geologic
9 repository disposal could reduce disposat costs.
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Appendix C

|

Bureau of Labor Statistics on the World Wide Web

De U.S. Department of Labor, Bureau of Labor Statistics, Rese dates were cnosen to agreith the effective dates
maintains and periodically updates many parameters relat- of the waste burial rate schedules. As an .2-rnative to
ing to the economy of the United States. For use in the using thcse values, more current adjustment factors can be
adjustment formula di Section 3, the labor adjustment obtained by accessing the Bureau of Labor Statistics data- |
factor for December 1997 'was obtained from the " Monthly bases on the World Wide Web. Instructions on how to )Labor Review" publication and the caergy adjustment access and obtain the specific adjustment factors used in '

factors for the last quarter of calendar year 1997 were this report follow below.
obtained from the '' Producer Price Indexes" publication.

I

C.1 NUREG-1307, Rev. 8
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Appendix C

Bureau of Labor Statistics World Wide Web Home Page
How to Obtain Reports of Energy and Labor edjustment Factors

Enter the Web URL: http:// stats. bis. gov ,

Select.

DATA

Sclut
I
I

SERIES
REPORT

Series ID Formats
Enter series id(s)below:

Eg'er the followine codes:

Enerny aditittment factors

wpu0543 (Industrial electric power)
wpuG573 (Light fueloils)

Labor adiustment factors
eeu131021 (Total compercation, private industry, Northeast region)
ecu132021 (Total compensation, private industry, South region)
ecu13302i (Total compensation, private industry, Midwest region)
ecu134021 (Total compeccation, private industry, West region)

Year (s)to report for:

Select.
1997-1999

Select.

Retrieve data

NUREG-1307 Rev.8 C.2

.
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|

Historical Values of Burial Cost Adjustmect Factors |
l
1

B, is evaluated by recalculating the burial cost oflow-le vel Values of B,(PWR/BWR) )
wastes (LLW) from decommissioning the reference PWR (With Surcharnes. No Penahies)N
and the reference BWR, based on the price schedules pre- ;

vided for 6e available burial sites in the year ofinterest, 19980 -/- -/- -/-
with consideration given to surcharges which were im- 1997* -/- -/- -/-
posed as a result of the Low-Level Radioactive Waste 19964 -/- -/- -/-
Policy Amendments Act of 1985 (LLRWPAA). Th* re- 1995* -/- --- / - -/- ,

sults of these recalculations, excluding any surch.ges or 1994* -/- -/- -/-
penalties imposed as a result of the LLRWP %, are pre- 1993* -/- - / -- -/-
sented in Table 2.1, by site and by year. Pocause the 1991 2.765/2.302 2.773/2.414 3.933/3.478 -

LLRWPAA surcharges and pea: ties ceased effective 1988 1.942/1.652 1.913/1.734 2.727/2.390
January 1,1993, the values of B, calculated for the years 1986 1.360/1.279 1.217/1.177 2.038/1.840
1993 and later reflect just the basic charges plus any fees or

,

surcharges imposed by the states and compacts within Values of B,(PWR/BWR)
[ which the disposal sites are located. As noted in the foot- (With Surcharnes inclndina Penshie<)*

'

'

notes to Table D.1, the Nevada LLW disposal site ceased
operation on December 31,1992, and is therefore not 1998*

. included in the calculations for the years 1493 and later. 1997* .
~/- -/- -/- ;

-/-- -/- -- / -- *

19964 -/- -/- -/-
19950 -/- -- / - - l o-

; Tcble D.1 Historical Values of B, as a Fumetion of LLW 1994* -/- -/- -/- -

|- Burial Site, Waste Vendor, and Year 1993* -/- -/- -/-
! 1991 4.204/3.420 4.213/3.532 5.372/4.5 %

Values of B,(PWR/BWR)W 1988 2.662/2.211 .2.633/2.293 3.446/2.949
_,,,.jNo Surcharoee N Pennhice) 1986 1.720/1.559 1.577/l.457 2.397/2.1203

Jear LgNigton Nevada South Carolina (a) The values presented in this table are developed in Appendix B, with ,

r!! values normalizedto the 1986 Washington (PWR/BWR) values
with no LLRWPAA surcharges or penalties by dividing the calculatedi

j IW8 . 3.165/14.403N -/ M 15.886/13.948(* burial costs for each site and year by the Washingtonsite burial costs
4.538/15.203* * -/ M 7.173/6.%8* * calculatedfor the year 1986.

'

1997 3.112/6 264N -/ W 15.852/13.837(4 (b) Effective 1/1/93,the Washington site is not accepting waste from

1996 2.845/3.294N -/ M 12.771/10.379'c g3 3 $Nouu Wountaincompacts.
9,e ;

1995 2.015/1.878N -/ M 12.824/10.420'* (d) Effective 7/1/95, access is aliowed for all states esceptNorth Carolina.

1994 2.52I/2.373N -/ W l1.873/9.794m (c) Effective with the 1998 update of NUREG-1307,tuming over the

-/- - / -- 6.619/5.714w majority of LLW to waste vendors for disposition is considered a

1993 2.002/1.943N -/- W I1.408/9.434* gn [lM22Wout-of-regionaccessfee.
.

-/- -/- 6.155/5.354W (g) ineiudes$74fstiin. region.eces, fee.|
~1991 1.326/1.184 1.334/1.2 % 2.494/2.361 (h) Waste originating from a state that has met LLRWPAA milestones.

1988 1.223/1.093 1.193/1.175 2.007/1.831 and is outside the compact where the LLW disposal facility is located.'

@ No MWPAA mehwges or penames aRet 12/3192.
I 1986 1*000/1.000 0'857/0'898 1 678/1.561
3 (j) Waste originating from a state that has not met LLRWPAA mile-

stones. and is outside the compact where the LLW disposal facility is |.

.
located.

<

s

D.1 NUREG-1307, Rev. 8
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