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AVAILABILITY NOTICE

Availability of Reference Materials Cited in NRC Publications

Most documents cited in NRC publications will be available from one of the following
sources:

1. The NRC Public Document Room, 2120 L Street, NW, Lower Level, Washington, DC
20555

2. The Superintendent of Documents, U.S. Government Printing Office, P.O. Box 37082,
Washington, DC 20013 7082

3. The National Technical Information Service, Springfield, VA 22161

Although the listing that follows represents the majority of documents cited in NRC publica-
tions, it is not intended to be exhaustive. '
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Referenced documents available for inspection and copying for a fee from the NRC Public
Document Room includo NRC co'respondence and internal NRC memoranda; NRC Office of
Inspection and Enforcement bulletins, circulars, information notices, inspection and investi-
gation notices: Licensee Event Reports; vendor reports and correspondence; Commission
papers; and applicant and licensee documents and correspondence.

The following docuinents in the NUREG series are available for purchase from the GPO Sales
Program: formal NRC staff and contractor reports, NRC-sponsored conference proceed-
ings, and NRC booklets and brochures. Also available are Regulatory Guides, NRC regula-
tions in the Code of Federal Regulatior.S, and Nuclear Rogulatory Commission issuances.

Documents available from the National Technical information Service include NUREG series
reports and technicel reports prepared by other federal agencies and reports prepared by
the Atomic Energy Commission, forerunner agency to the NJclear Regulatory Commission.

Documents available from public and special technical libraries include all open literature
items, such as books, journal and periodical articles, and transactions. Federal Register
notices, federal and state legislation, and congressional reports can usually be obtained
frorn those libraries.

Documents such as theses, dissertations, foreign reports and translations, and non-NRC
conference proceedings are available for pwchase from the organization sponsoring the
publication cited.

Single copies of NRC draft reports are available free, to the extent of supply, upon written
request to the Office of information Resources Management, Distribution Section, U.S.
Nuclear Regulatory Commission, Washington, DC 20555.

Copies of industry codes and standards used in a substantive manner in the NRC regulatory
process are maintained at the NRC Library, 7920 Norfolk Avenue, Bethosda, Maryland, and
are available there for reference use by the public. Codos and standards are usually copy-

! righted and may be purchased from the originating organization or, if they are American
| National Standards, from the American National Standards institute,1430 Broadway,

New York. NY 10018.

|

L



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

.

]
, s

!

|'J

NUREG-1307
Revision 1

l
.

Report on Waste Burial Charges
r,

d

.

I
I

Escalation of Decommissioning Waste Disposal
'

Costs at Low-level Waste Burial Facilities

- |

Manuscript Completed: August 1989 -|
Date Published: October 1989

.

Division of Engineering
|. Omce of Nuclear Regulatory Research

U.S. Nuclear Regulatory Commission
Washington, DC 20555

t

.....

|

|

. . . _ . . _ . . _ . _ . . _ . . . . _ . . . _ _ _ _ . . . _ - . . _ . , . _ . _ . _ _ _ _ _ _ . _ _ - . _ _ . . _ _ _ . . . _ . . _ _ _ _ _ . . . . _ _ _ .



_ _

i

J

|

ABSTRACT
|

One of the requirements placed upon nuclear power reactor licensees by
the U.S. Nuclear Regulatory Comission (NRC) is for the licensees to
periodically adjust the estimate of the cost of decomissioning their plant,
in dollars of the current year, as part of the process to provide reasonable
assurance that adequate funds for decomissioning will be available when needed.
This report, which is scheduled to be revised annually, contains the
development of a formula for escalating decomissioning cost estimates that
is acceptable to the NRC. The sources of information to be used in the,

escalation formula are identified, and the values developed for the escalation
of radioactive waste burial costs, by site and by year, are given in this
report. The licensees may use the formula, the coefficients, and the burial
escalation factors from this report in their escalation analysis, or may use
an escalation rate at least equal to the escalation approach presented herein.

This first revision of NUREG-1307 contains corrected spreadsheets on the ]disposal costs for the reference pWR and BWR in Appendix B and the revised |

ratios of disposal costs at the Washington, Nevada, and Barnwell sites for i

the years 1986 and 1988, superceding the values given in the July 1988 issue |
of this report. I
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1.0 INTRODUCTION

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

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

,

The elements of decommissioning cost are assigned to three categories:
those that will escalate proportional to labor costs, Lx; those that escalate
proportional to energy costs, Ex; and those that escalate proportional to
burial costs, Bx. Then, the escalation of the total decommissioning cost
estimate can be expressed by

Estimated Cost (Year X) = [1986 $ Cost] [A Lx + B Ex + C 8x]

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

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

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

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

Evaluation of Lx and Ex for the years subsequent to 1986 is to be performed
by the licensees, based on the national consumer price indices and on local '

conditions for a given site (see Section 3). Evaluation of Bx is accomplished
by recalculating the costs of burial of(2)he radioactive wastes from thet

reference PWR(1) and the reference BWR , based on the price schedules issued
by the available burial sites for the year of interest. The results of these
recalculations (Bx) are presented in Table 2.1, by site and by year.

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

YEAR WASHINGTON NEVADA S0. CAROLINA

1986 1.000/1.000 0.857/0.898 1.703/1.563
1988 1.183/1.142 1.140/1.125 2.007/1.814

.

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

2
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3.0 DEVELOPMENT OF COST ESCALATION FORMULA

:
s

a reference PWR(3)since the initial studies were completed for decommissioning
in the years

and a reference BWR(4) power station, a number of updates ,

were prepared in which the estimated costs were adjusted for escalation in the
various cost elements. As a result of these analyses, it became ap)arent,

I that the cost elements could be separated into three categories: t1ose that
escalate proportional to labor costs; those that escalate proportional to
energy costs; and those that escalate proportional to burial costs. Thus,
it was possible to write a relatively simple equation that could be used to
estimate the cost of decommissioning at some future time, given a cost estimate i

in present year dollars and the fractional escalation of these three categories
of cost over the time period of interest. That equation is:

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

where A, B and C are the fractions of the total 1986 $ cost that are
attributabletolabor(0.65), energy (0.13),andburial(0.22),respectively,
and sum to 1.0. Evaluation of these factors for the 1986 $ cost, are contained -

in Appendix B. The factors Lx, Ex, and Bx are defined below. '

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

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

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

Values for Lx and Ex for years subsequent to 1986 are to be based on the
national consumer price indices and on local conditions for a given site, as
outlined in Sections 3.1 and 3.2. Thus, the licensee can evaluate these
parameters appropriately for his particular site. Evaluation of Bx is provided

| to the licensees via this report.
1

'

presented in NUREG/CR-0130 (Addendum 4)(1,pter are based on informationand NUREG/CR-0672 (Addendum 3)(2),
The evaluations presented in this cha

|

| in which the estimated costs for immediate dismantlement of the reference PWR
and BWR are escalated to January,1986 dollars.

The cost elements for the PWR and t4e BWR are rearranged into the three
categories, labor-related, energy-related, and burial-related, in Tables 6.3

'

and 5.3 of Addendum 4 and 3, respectively, and are combined for presentation
,

in Table 3.1.

3
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TABLE 3.1. Evaluation of the Coefficients A, B, and C, in January 1986 Dollars [

Reference PWR Values Reference BWR Values

1986 $ 1986 $ i
. Cost Category (million) goefficient ,(m.1111ons) Coefficient

Labor 17.98 35.12
Equipment 1.64 4.03
Supplies 3.12 3.71 '

Contractor 12.9 21.1
Insurance- 1.9 1.9
Containers 10.9 8.14
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 backfits 0.9 0.1
Surveillance 0.31 --

Fees 0.14 0.14 (c) >

Subtotal 66.67 A = 0.64 86.95 A = 0.66

Energy 8.31 (a) 8.84 c)Transportation 6.08 (b) 7.54 d)
Subtotal 14.39 B = 0.14 16.38 0.12 i

Burial 22.48 (b) C = 0.22 29.98 0' = 0.22

Total 103.5 133.31 :

Note: All costs include a 25% contingency
Table 3.1, NUREG/CR-0130, Addendum 4
Table 6.2, NUREG/CR-0130, Addendum 4
Table 3.1, NUREG/CR-0672, Addendum 3
Table 5.2, NUREG/CR-0672, Addendum 3

Considering the uncertainties and contingencies contained within these numbers,
and considering that the values of the coefficients for the PWR and the BWR

are so similar, the best estimates of their values are their averages:
,

X = 0.65 li = 0.13 C = 0.22
for both the PWR and BWR estimates.

1
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3.1 Labor Escalation Factors

The escalation factor for labor, L, can be obtained from " Monthly Labor
Review", published by the U.S. Department of Labor Statistics (BLS).
Specifically, the appropriate regional data from the table (currently Table
24) entitled " Employment Cost Index, Private Nonfarm Workers", subtitled
" Compensation", should be used. L should be escalated from a base value in
Table 24 corresponding to the amounts in the decommissioning rule amendments
that are in January 1986 dollars. The base values of L from the SLS data '

corresponding to January 1986 are 130.5,127.7,125.0, and 130.1. for the
Northeast, South, Midwest, and West regions, respectively. For example, the
value of L for December 1987 in the Northeast region is 141.9 + 130.5 = 1.087.
This value of L could then be used in the equation for a plant in the Northeast
region of the U.S.

3.2 Energy Escalation Factors

The escalation factor for energy, E, can be obtained from the " Producer
Price Indexes", published by the U.S. Department of Labor Statistics (BLS).
Specifically, data from the table (currently Table 6) entitled " Producer Price
Indexes for Commodity Groupings and Individual Items" (PPI) should be used.
The energy term, E, in the equation is made up of two com)onents, namely .

electric power, P, and fuel oil, F. Hence, E should be o)tained from the BLS

data by using the following[0.23P + 0.77F].for the reference PWR, [0.58P + 0.42F];
equations:

and for the reference BWR, These equations are derived from
Table 6.3 of Reference 1 and Table 5.3 of Reference 2. P should be taken from

6)propriate regional data for industrial power (Commodity code 0543 in Table
ap

and F should be taken from data for light fuel oils (Commodity code 0573
in Table 6). As discussed for L in the preceding paragraph, P and F should
be escalated from a base value in the BLS table corresponding to the amounts
in the decommissioning rule amendments that are in January 1986 dollars. The
base values of P from the BLS data corresponding to January 1986 are 105.8,
111.9, 115.3, 115.65, 119.3, 117.4, 111.4, 119.3, and 112.2 for the following

I regions, respectively: New England, Mid-Atlantic, East North Central, West
' North Central, South Atlantic, East South Central, West South Central, Mountain,

and Pacific. The base value of F for January 1986 is 82 (no regional BLS
data for PPI is available). Thus, for example, the value of P for July 1988
in the New England region is 93.3 + 105.8 = 0.88, and the value of F is
46.9 + 82 = 0.57. Thus, the value of E for this example for the reference
PWR is given by E = [0.58 x 0.88 + 0.42 x 0.57] = 0.75.

3.3 Waste Burial Escalation Factors

|
The escalation factor for waste burial, B, can be taken directly from

data on the appropriate burial location as given in Table 2.1 of this report.|

The base value of 8, independent of the burial site location, for January
1986 is 1.0 (this corresponds to the value used in the calculation of the
waste burial cost for decommissioning in paragraph 50.75c of the decommissioning
rule amendments. For example, the value of B (PWR) in January 1988 for the
South Carolina burial site is 2.007 + 1.0 = 2.007. This value of B could
then be used in the equation for a PWR station.

5
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APPENDIX A

BURIAL SITE PRICE SCHEDULES FOR THE CURRENT YEAR

Contained in this appendix are the price schedules for burial of low |

1evel wastes at the Washington, Nevada and South Carolina sites, effective
during January of 1988. These schedules are used in the calculations contained 1

in Appendix B to develop the waste burial escalation factor, Bx, for the year i

1988.
i
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Os Icology,Inc.
9 00 Shosovvdle Acad, suite 300
P.O.Soa7144
Louisvdle Kentuckya0207
802/426 7160

US ECCLCCY
WASHING;CN NUCLEAR CINTER

SCHE:ULE OF CHARGIS
e ADICACT2VE 'a'AST

,

USEcolog errto::vc: Au,us: 17, 1967

en wones" E:vegy comoans

1. DISPOSAL CHARGES

A. SCLID MATERIAL

1. Packages 12.0 cu.ft. each or less

R/HR AT CONTAINER SURFACT PR:0! PER CU.?T.

0.20 $ 29.600.00 -

0.201 - 1.00 31.10
1.01 2.00 32.25-

2.01 5.00 33.50-

5.01 10.00 36.75-

10.01' 20.00 40.00-

40.00 45.0020.01 -

Over 40.00 By Request

11. Disposal Liners Removed frem Shields (Greater than 12.0 cu.ft.
'each)

R/HR AT CONTAINER SCRFACI SURCHAPGI PER LIMER PRICI PER CU.?T.

0.20 No Charge $ 29.600.00 -

0.201 - 1.00 ) 193.50 29.60
2.00 441.00 29.60 |1.01 -

2.01 5.00 747.00 29.60 !-

10.00 1,192.50 29.63 !5.01 -

20.00 1,566.00 29.6010.01 -

20.31 - 40.00 1,791.00 29.60
Over 40.00 By Reques: By Reques:

B. L: QUID WASTES

1. Aqueous liquids in vials, less than 50 ml. each $36.54/eu.ft.

2. Aqueous liquids, absorbed ):9.60/cu.ft.
C. B:oLCC: CAL WASTE, Ati: MAL CARCASSIS $31.46/cu.ft.

A-2
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(Continued from previous page)
;

.

2. SURCHARGE FOR HEAVY CBJECTS: ,

.

Less than 10,000 pounds No Charge
10,001 pounds to capacity of site equipment ):15.52plus104perIh.

above 10,000 lbs. per
package

i
'

; j3. SURCHARGE FCR CURIES (Per Load): , ,s ,

Less than 100 curies No Charge
101 - 300 curies $1,569.00plus214/Ci

above 100 Ci
301 - License Limits By Reques>

4. SURCHARGE FOR SPECIAL NUCLEAR MATERIAL (SNM) $2.83pergramofSpecial
(Greater than 5 grams per shipment) Nuclear Material by

isotope weight

5. MINIMUM CHARGE PER SHIPMENT $485.00

6. CASK HANDLING FEE: $550.00minimumesch

7. WASTE CONTAINING CHELATING AGENTS IN AMOUNTS
GREATER THAN 0.1% BY WE GHT AFTER TREATMENT: By Request

8. SCL:DIFIED OILY WASTES REQUIRING SEGREGATION: By Request

9. SCRCHARGE FCR NONROUTINE MAN-REM EXPOSURE
(DUE .70 DESIGN OR PHYSICAL DEFECT OF
CONTAINER OR SHIELD): $:9.50permanmillirem

lo. DECONTAMINATION SERVICES (If Required) $96.92per.manhourplus
. supplies at cost'plus 21%

11. CCNTAINER VCLUMES:

7.50 cu. f t.55-Gallon Drums -

| 30-Gallon' Drums 4.01 cu.ft.-

' 0.67 cu. f t.5-Gallon Drums -

12. All waste . material shall be properly classified, described, packaged,
marked,~1aceled and certified in accordance with all applicable federal,
stste and local laws, rules and regulations and shall ce in compliancei.

I with all license requirements and amendments thereto applicaole at the
Richland, Washington disposal facility.

I
13. This Schedule of Charges does not constitute an offer of contract which is

espaole of being accepted by any party and is subject to change solely
| upon notice by US Ecology.

Effective August 17, 1987
j washington Nuclear Center A-3

|
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US ECOLOGY
NEVADA NUCLEAR CENTER

SCHEDULE OF CHARGES'

RADIOACTIVE WASTE |

.

'

I !ilB4e(>l g EFFECTIVE: January 18, 1988
th Amtr* CAM IC080pr Company

1. DISPOSAL CHARGES
,

A. SOLID MATERIAL

1. All Disposal Packages (except those in item A(ii) below): ,

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

0.20 $28.36 :0.00 -
'

1.00 29.10 r0.201 -

2.00 30.60 }1.01 -

5.00 31.502.01 ,-

10.00 36.005.01 -

20.00 43.8510.01 -

40.00 51.2520.01 -

Over 40.00 By Request

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

R/HR AT CONTAINER SURFACE SURCHARGE PER LINER PRTCE PER CU. PT.

0.20 No Charge $28.360.00 -

1.00 125.00 28.360.201 -

2.00 201.60 28.361.01 -

5.00 282.60 28.362.01 -
'

10.00 687.60 28.365.01 -

20.00 1,394.10 28.36 !10.01 -

40.00 2,060,10 28.3620.01 -

Over 40.00 By Request By Request

B. BIOLOGICAL WASTE, ANIKAL CARCASSES $30.12/cu.ft.
|

! C. ABSORBED AQUEOUS LIQUIDS $28.36/cu.ft.
|

D. ABSORBED AQUEOUS VIALS $28.36/cu.ft.

A-4
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(. CONTINUED FROM PREVIOUS PAGE)

2. SURCHARGE FOR HEAVY OBJECTS:

E Less than 10,000 pounds No Charge,

10,000 pounds to Capacity of Site Equipment 6214.00 plus 4.10 per Ib,
above 10,000 lbs.

3. SURCHARGE FOR CURIES (Per Load)y

Less than 100 curies No Charge
i 100 - 300 curies $1,554.00 plus 204/Ci above 100 C1

301 - Licence Limits By Request

4. MINIMUM CHARGE PER SHIPMENT 6485.00
L

5. CASK HANDLING P EEf' &$50,00 minimum each

6. WASTE CONTAINING CHELATING AGENTS IN PACKAGES
AMOUNT GREATER THAN lt BY WEIGHT: By Request

?+ SURCHARGE FOR NON-ROUTINE MAN-REM EXPOSURE
(DUE TO DESIGN OR PHYSICAL DEFECT OF
CONTAINER OR SHIELD) 629.50 per man millirem

8. DECONTAMINATION SERVICES (If Required) 8106.20 per man hour plus
supplies at cost plus 15% |

9. CONTAI?:EP VOLUMES:

55 Gallcn Drums - 7.50 cu. ft.
30 Gallon Orrms - 4.01 cu. ft.
5 Gallon Druns - 0.67 cu. ft. '

i 10. All waste material shall be properly classified, described, packaged, narked,

| labeled, hnd certified in accordance with all, applicable Federal, State and

| Local laws, rules and regulations and shall be in compliance with all license
; requiremente and amendments thereto applicable at the Beatty, Nevada
1 disposal facility.

'11. This Schedule of Charges does not constitute an offer of contract which j

is capable of being accepted by any party and is subject to change solely |
upon notice by US Ecology. (

\|

!

Effective January 18, 1988 |

|N3vada Nuclear Center

i

A-5 ,

;

!
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CHEM-NUCLEAR SYSTEMS. INC.

$ 220 Stonenege Drive * C umtna. Soutn carenna 29210

BARNVELL LOW-LEVIL RADI0 ACTIVE
WASTE MARAGEME.I FACILITTT

RATE SCEDULE

All . radvaste ~ 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 Tederal Regulations, CNSI's Nuclear Regulatory
Commission and South Carolina Radioactive Material Licenses, CNSI's Barnwell '

-

Site Disposal Criteria, and amendments thereto.

1.. . B ASE DISPOS AL CRARCIS: (Not including Surcharges, Barnwell County' '

Business License Tax, and Cask Handling Tee)
i

A. Standard Waste $35.32/ft.3 [
B. Biological Waste $36.97/ft.3
C. .Special Nuclear Material (SNM) $35.32/ft.3

plus $4.50 per Gram SNM
,

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

2. EURCRARGES:
!

A. Weight Surcharges (Crane Loads Only)

Weight of Container Surcharre Per Container

'

0- 3,000 lbs. No Surcharge
1,001 - 5,000 lbs $ 405.00
5,001 - 10,000 lbs. $ 710.00 ;

10,001 - 20,000 lbs. $1,010.00
20,001 - 30,000 1Ps. $1,310.00
30,001 - 40,000 lbs. $1,915.00

,40,001 - 50,000 lbs. $2,520.00
greater than 50,000 lbs. By Special Request

B. Curie Surcharges For 6hielded Shipments:

Curie Centent Per Shirnent Sureharte Per Shirnent

5 $ 2,500.000 -

it $ 2,820.00> 5 -

> 15 25 $ 3,750.00-

50 $ 5,650.00> 25 -

75 $ 6,900.00> 50 -

100 $ 9,350.00) 75 -

150 $11,200.00. ) 100 -

L > 150 250 $15,000.00-

| ) 250 500 $18,800.00-

| ) 500 - 1,000 $22,500.00
1 >1,000 - 5,000 $30,000.00

>5,000 By Special Request

A- 6

Effective January 15, 1988
(2515g)

(603) 256-WO * Teier 216947
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C. Curie Surcharges for Non-Shielded Shipments Containing Tritium
and "arbon 14:

Curie Content Par Shirment Sureharre'Per Shirment
1

0-100 No Surcharge
?

greater than 100 By Special Request

D.. Special Handling Surcharge may apply on unusually large .or bulky .

!containers. These . types of containers are acceptable upon
approval of prior request.

3. OTHER CHARGES

A. . Cask Handling Tee $1,000.00 per cask, Tininum
e

B. Taxes and Seacial Funds

1. Extended Care Fund 4 2.80 per ft.3 :

2. South Carolina Low-Level !

Radioactive Waste Disposal
Tax $ 6.00 per ft.3 -

3. Southeast Regional Compatt Tee 664 per ft.3

4 A 2. 4". surcharge is added to each bill to cover Barnve11
'County Business Licente Taxes.

NOTE: ITEMS 3.B. 1, 2, AND 3 ARE INCLUDED IN ITEM 1, BASE DISPOSAL
CHARGES.

|. 4. MISCELLANEGUS:

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

|

| B. Decentaminatien services (if required): $100.00 per man-hour
plus supplies at current CNSI rate.

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

D. Terms of payment are NET 30 DAYS upon presentation of invoices.
,

'

A service charge per month of 1-1/2". shall be levied on accounts
not paid within thirty (30) days.

A-7
Effective January 15, 3988
(2515g).,

|
|

1
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,

'

Miscellaneous (cont.)

E. Company purchase orders or a written letter of authorization in
form and substance acceptable to CNSI shall be received before
receipt of radioactive veste matetial at the Barnwell Disposal Site

1 and shall refer to CNSI's Radioactive Material Licenses, the
'Barnwell Site Disposal Criteria, and subsequent changes thereto.

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

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

H. A charge of $7,500.00 is applicable to all shipments which require i
special site set-up for vaste disposal.

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

!

|

!

l'
l

i

!
t. .

Effective January 15, 1988 A-8
;

. (2515g)

i

'
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APPENDIX B

CALCULATION OF BURIAL COST ESCALATION FACTORS ,

The calculations necessary to determine the costs for burial of the
radioactive wastes postulated to result from decommissioning of the reference
PWR and BWR are performed using a detailed spreadsheet. The spreadsheet

)foreachoftheitemsoriginallycostedinthedecommissioning studies and in the updated costsevaluates the(b rial cosreferencePWR3$andBWR,

presented in Addendums 4 1 and 3(2), respectively, to those reports. Those
costs are based on the burial price schedule for U.S. Ecology's Washington
Nuclear Center, located on the Hanford Site near Richland, Washington.

To account for the differences in burial price schedules between the
Washington facility and the facilities in Nevada and South Carolina, the base
burial costs for each of those latter sites are also calculated, using the
spreadsheet, and are normalized to the costs calculated for the Washington
site. In addition, to account for the different mixture and volume of waste
associated with the reference BWR, the escalation factors are also calculated
for the BWR, which are also normalized to the value for the Washington Nuclear
Center. Thus, in the base year (1986), for the Washington site, Bx = 1.0/1.0,
where (PWR/BWR) is the order of presentation. For the Nevada site,
Bx = 0.857/0.898, for the South Carolina site Bx = 1.667/1.560, as shown in
Table 2.1 of the summary.

The spreadsheet calculations, which are too voluminous to present here,
are summarized in Tables B.1 through B.6, for the years 1986 and 1988 and
for each of the three sites. Recalculation of the costs for burial is based
on the same inventory of radioactive wastes as was postulated in the 1986 and
1978-80 analyses. Using the 1988 price schedules for the three sites, and
dividing the calculated burial costs at each site by the Washington site burial
costs calculated for the year 1986, results in 1988 values for Bx at each of
the three sites, as listed in Table 2.1 of the summary.

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

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

ACTIVATED CRANE CASK SLINGS LI!ER DOSE RRIAL DISP 95E

MATERIAL SURCHARCE HANDLING (SPEIIAL) ORIE RATE _CMARGE COST

l VESSE. 3ALL 28864 27284 8 56544 186224 94820 313535

VESSEL HEAD & BOTTOM S 28720 8 8 8 99000 128320,

FPER CORE SLFPORT ASSM S 2872 8 5 5154 9000 17908

UPPER StPPORT COLLAtt 8 2872 8 5 5154 9988 17988

UPPER CORE BARREL 8 1436 8 2981 6351 4908 15744

UPPER CORE GRID PLATE e 3598 8 11898 15878 12458 43816

QJIDE TUBE 5 0 4308 9 9 5345 14948 24593

LOWER CORE BARREL 8 22976 0 155998- 181617 79000 388278i

THERMAL SHIELDS S 4308 5 31173 19853 14948 89474

CORE SHRDUD e 2872 8 857474 12782 9988 993002
,

LOWER GRID PLATE e 3598 e 187777 15878 12458 139894

LOWER SLPPORT COLLAss S 718 8 3086 3176 2498 9470

T LOWER CORE FORGING S 7898 0 15772 34931 27398 86091
M

MISC INTERNALS S $744 8 11583 25404 19920 82571

BIO SHIELD CONCRETE e e e S e 821584 821584

REACTOR CAVITY LINER S S 5 5 8 12749 12749,

; REACTOR COOLANT PLMPS 65532 8 e e e 194588 178112

PRESSURIZER 13054 5 0 0 0 89640 192994

R.Hz,ENx, SLAP PUlF, CAVITY PLMP S S S S S 9980 9980

PRESSURIZER RELIEF TANK 1199 9 0 0 8 29889 30909

SAFETY INJEITION ACCLM TANKS 24154 S S S S 99008 123754

STEAM GEMERATORS 249417 5 S S S 531914 781331
3

REACTOR C00LANT PIPING 18568 0 0 0 0 82178 98730'

REMAINING CONTAM. MATLS S e s e 8 1389936 13sesse

| CONTAMINATED MATRL OTHR R.D e 8 0 8 8 11879840 11879848

j FILTER CARTRIDGES e 4308 e 9322 20063 7844 40137

j SPENT RESINS S 14368 0 35889 55957 49808 155056

CDIEJSTIiLE 9ASTES S 43800 0 0 0 252113 295193'

EVAPORATOR BOTTDMS S 67492 S S 84931 234000 386443

TOTAL FTR 396691 248428 9 1108817 584386 15728932 17989834

!

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

ACTIVATED CRAIE CASK SLING 5 LIBER DOSE RNtIAL DISPOSE.
MATERIAL SURCHARGE HANDLING (SPECIAL) C1stIE RATE CKiAIE COST
STEAM SEPARATOR S 20194 8 21381 119335 8790 199255
FUEL StFPORT & PIEES S 19952 8 8 39135 4407 53E04

, CONTROLRODS/INCORES S 5744 5 47074 32000s 13197 388815'
CONTROL RCDS QJIDES S 0616 8 8 19735 asil 31805
JET PLAFS S 28728 8 31799 870ses 12326 742755

,

TOP FUEL QJIDES 8 51896 8 188191 12seess 21115 1305853'
CORE SUPPORT PLATE 8 22258 8 s 50990 sees 82934
CORE SHROUD 0 189528 5 1392384 170580s 41334 3319218
REACTOR VESSEL WALL 16968 15796 5 8 3818s 7947 750983

SAC SHIB.D 48568 5 0 9 8 79132 127992
REACT. WATER REC 35871 0 8 8 8 77309 113281,

SAC SHIELD 137961 5 0 9 8 272895 410587
OTHER PRIMARY CONTAINlENT 5 8 8 9 8 3199263 3109263
CONTAINM. ATWCSPHERIC 889 0 8 8 9 42208 43094

,

tp HIGH PRESStRE CORE SPRAY 4489 8 5 0 s 14948 19429| b LDT PRESSLEE CORE SPRAY 1394 S S S S 8790 19184
! REACTOR H_DG CLOSED CDOLING 2683 5 0 8 8 28137 30328

REACTOR CDRE ISO COOLING 694 0 0 S S 11429 12123
RESIDUAL HEAT R910 VAL 12768 9 0 0 3 54531 87291

| POOL LINES & RACKS 51514 8 e s s 33583s 386544
) CDNTANINATED CONCRETE 9509 8 5 e e 381642 391151
|

OTHER REACTOR BUILDING S S S S S 1247739 1247739
TURBINF 127872 8 8 5 e 1236335 1363408
NUCLEAR STEAM CONDENSATE 18432 8 8 e s 319153 337625
LOW PRESSLRE FEEDWATER HEATERS 139868 9 8 8 5 640047 787957
MAIN STEAM 4683 8 e e p 82449 67132
WOISTURE SEPARATOR RENEATERS 85652 8 8 e s 828725 714377

j REACTOR FEEDeATER PLAFS 8943 0 0 8 9 179500 179533
; HIGH PRESSURE FEEDIATER PltFS 27554 5 e e e lessee 133952

OTHER TG ELDG 8 8 8 8 3 4270048 4270048
| RAD WASTE ELDC 8 8 8 8 8 2114782 2114702
) REACTDR H.DG 8 45952 e e s 272059 318811
; TGILDG S 38156 8 e s 184198 214354'

RAD WASTE & CONTROL 5 27284 8 5 e 150975 188259 i
CONCENTRATOR BOTTDMS S 161558 8 8 153098 588258 875098
GTHER 8 43798 8 8 4911 151000 200599'

i
4

TOTAL BeR 735508 572246 8 1598788 4404866 16809784 23901894
i

_ _ _ _ _ _ . . . . -- , . .. - .. -, - - - -
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TABLE B.2 BURIAL COSTS AT THE WASHINGTON SITE
REFERENCE PWR (1988 OOLLARS)

ACTIVATED CRANE CASK SLINGS LINER DOSE RRIAL DISPOSAL

mTERIAL SURCHARGE HANDLING (SPEIIAL) CURIE RATE CMAGE CSST

YESSEL 9ALL 29671 45600 9 62715 144400 112488 304081

VESSB. EAD & BOTTUM 8 22000 0 8 8 118480 14 MIS

LPPER CCRE SLPPCRT ASSW 8 2200 8 8 4778 11848 19018

UPPER SUPPCRT CCLtRM e 2200 0 0 4778 11848 10010

! (PPER CCRE BARREL 8 2480 5 3306 ISSN 59N 21626

UPPER CCRE GRID RATE S 6000 0 12295 25000 14000 58095

GUIDE TUBE 3 0 3300 s e 4482 17700 25542

LCfER CDRE BARREL 8 38480 0 172599 168000 947N 465719

THERML SHIELDS 8 7288 8 34488 30000 17700 89448

CDRE SHROLD e 4800 e 738f79 20000 11840 774719

! LCVER GRID RATE B 8000 0 119178 25800 14800 184978

LCTER SUPPORT CDt.ltei 9 1200 8 3417 5800 2900 12577

i LDTER CORE FCRGING $ 13200 8 17495 55800 32580 118256

j WISC INTERNALS 5 9000 0 12759 40000 23685 08039

! BIG SHIELD CONCRETE s e e e s 730816 73ee16

| REACTOR CAVITY LIuER e f e s 8 15155 15155

REACTOR CDOLANT PLM S 65787 8 e S 5 1243N 190187

PRESSURIZER 13224 0 5 8 8 196568 119784

R.Hu,EPs,$ LAP PULP, CAVITY PLAP 5 5 5 5 8 11648 11848'

PRESSURIZER RELIEF TAM 1151 e e e e 355N 36671

SAFETY INJECTION ACCUW TA RS 24324 8 e S 5 118480 142724

STEM GENERATORS 259997 0 0 0 5 632315 882412

REACTCR C00LANT PIPING 16708 0 3 3 5 97880 114308
j

j REMAINING CUMT M. MTLS a e e f 0 1557197 1557197

j CCNTmINATED MTRL OTHR ELD E 8 5 5 0 14122219 14122219

! FILTER CARTRIDGES S 3300 e 19338 18522 9324 41484

l SPENT RESIMS 5 24000 e 39780 84868 -59288 187780

CCESTIa.E 9ASTES e 33000 s e 5 299705 332700

EVAPCRATUR BOTTCWS 5 51700 g 9 63708 278248 393848

TDTAL PWR 400962 276100 8 1226444 675452 19897846 21278004

L

|
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TABLE B.2 BURIAL COSTS AT THE WASHINGTON SITE (cont.)
REFERENCE BWR (1988 DOLLARS)

ACTIVATED CRANE CASK SLINGS LINER DOSE IUtIAL DISPBSAL

ETERIAL SURCHARGE HANDLINC (SPECIAL) CURIE RATE CHARGE C95T
STEAN SEPARATOR 5 33888 0 23889 291200 19449 350038;

FUEL SLFPORT & PIECES 8 18888 e s -5320e 5239 75239

CONTROL RODS /INCORES s 9888 8 EN74 325000 15888 397382
CONTROL RCDS QJIDES 5 8888 8 9 18722 4174 29588

'

JET PLAFS e 48000 8 3518e 810 set 14862 787812
TOP REL QJIDES W 88488 8 117778 199A000 25181 1327277
CORE SUPPORT PLATE 5 17958 e s 485*8 11514 7711e
CORE SHROUD e 168000 0 1539720 1792006 49138 3548058

i REACTOR VESSEL WALL 17435 12190 8 0 34452 8377 72384
| SAC SHIB.D 48857 0 8 g 8 94089 142928

REACT. WATER REC 35978 5 e s 8 91997 127974

| SAC SHIELD 138788 5 8 0 8 324081 482049
I GTHER PRIMARY CONTAINMENT S S 5 0 0 3898152 3090152

CONTAI!81. ATICSPHERIC 931 5 5 0 8 58172 Elles
HIGH PRESSURE CCRE SPRAY 4531 0 0 0 0 17788 22291
LOW PRES $U:E CORE SPRAY 1418 9 5 S S 19449 11884
REACTOR E DG CLOSED C00 LING 2747 0 0 0 0 33448 38195
REACTOR CORE ISO COOLING 718 e s e e 1355G 14352

i RESIDUAL HEAT REW0 VAL 12909 8 8 0 0 84824 77733
PDOL LINES & RACKS 51833 8 5 8 5 390288 458181
CONTAMINATED CONCRETE 9848 8 8 8 8 453679 483528
CTHER REACTOR BLIILDING S 9 0 0 0 1483258 1483258
TURBINE 128383 8 8 8 9 1489699 1590002
NUCLEAR STEAM CONDENSATE 18887 5 8 e e 379442 396129

LOW PRESSURE FEEDWATER HEATERS 148751 8 8 8 9 778379 911121
MAIN STEAM 4747 8 e s S 74237 79983
WOISTLRE SEPARATOR REHEATERS 88204 3 5 s 8 747eJe 333804
REACTOR FEEDUATER PLMPS 9155 5 5 9 9 292790 211?45

HICH PRES $URE FEEDWATER PLAPS 27724 5 e 8 0 128481 154285
GTHER TG ILDG G 8 0 g 8 5679992 5879992
RAD WASTE R DG S S 5 5 9 2513958 2513958
REACTcR E DG e 35298 5 0 0 322884 357984
TG RDG e 23198 8 e 5 217372 240472
RAD WASTE & CONTROL 8 29998 0 8 5 187857 200587
CONCENTRATOR BOTTOMS e 123758 8 e lleese 808088 940848
OTHER

.

8 33558 0 0 3877 189500 217787
|

TOTAL BrR 741557 834858 0 1788419 4428785 19811821 27377013
,

;

_ _ _ _ _ _ _ _ _ . ~ _ . . _ _ _ _ _ _ _ _ - - s__. _ _ _ . _ _ _ . _ - - -
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TABLE R.3 BURIAL COSTS AT THE MEVADA SITE
REFERENCE PWR (1986 DOLLARS)

ACTIVATO DinNE CASR SLIses LImat De5E 58t18L 81785E
IIATERIAL SURCm8 E 144mDLING (SPECIAL) CURIE MTE CmAE COST

VESSEL MLL 20e13 35172 e sis 13 1272 M 78018 3t7mf
VESSEL E AD & BOTTau e 31798 e e e cases 11430s

UPPER CDRE SUPPORT ASSN s 317e e e 5441 8244 18881

LPPER SLPPDRT CRIABI ? 3176 e e 5441 32e4 least
LPPER CDRE BARREL e 158e 8 3240 07s4 4122 18882

LPPER MRE GRID PLATE e 39M e liste 187H 18386 42982

GJIDE TUBE 3 e 4764 e e 5646 12398 227M

LDsER CDIE IWIREL e 25400 e 186871 187250 86062 30 eses

TTMIAL SHIELDS e 4764 s $3144 28111 12308 79e85

CDRE SHROLD 8 317e e 755085 13es7 8244 73sMS

LDUER OtID PLATE e 3975 e 114888 18759 18385 140008

LDUER StPPORT CRIAsl 8 794 s 3304 3352 2081 9611

g LDsER CDRE FDRGING V 873c e 1720e 3eeM 22071 8680s

1CSC INTG 4ALS e 6352 e 1254e 29015 16408 e2284

BID SHIELD CD4CRFTE s e e e e 514420 514428

REACTDR CAVITY LINER e e e e e 18662 18582

REACTDR CDDLMT MAPS 6570s s e e s 98582 152388

PRESSURIZER 13212 e e e s 74198 87405

R.Ms,EHm,$lar RAF CAVITY PtesP e e e e e e244 s244

PRESSURIZG RELIEF Tant lies e e s # 24732 25ess

SAFETY I4JECTID4 ACCtes TANRS 24312 e e e s 8244s 185752

STEAnd GEDUtATORS 25eme e e e e 448271 sess19

REACTOR CDDLANT FIPInc losee e 3 e s 98813 M711

RBIAINING CONTAll. WTLS e e s 9 8 18e4251 18e8251

CDNTAssINATED IIATE DTHR RD e e e e s 9888572 9888872

FILTER CARTRIDE 3 e 4784 s 18144 2esM 9492 49em

SPENT RESINS e 15ees e asses sese2 41228 150812

CO M USTIR E WASTE 3 e 470es e e e 20esM flesN

EVAPORATOR 80TTDe6 e 74838 s e seees 1987M 300000

TDTAL PTR essess 274724 5 1177008 $4758s 13819857 1643 N e5

.



_ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _

_ - - _ _

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

ACTIVATE CRANE Ca Su =5 ue sesE m I4L el m set
te4TERIAL SURCHARGC HANDLING (SPECIAL) CltiTE NATE CMAAGE CSST
STEAM SEFARATDR s 22232 e 22n1 251258 7275 3essed
FIEl. SUPPORT & PIEIES e 11116 s 8 499N 3s48 sises
CDNTRIR. RODS /INCDRE*> S 6352 3 49992 342ess Istrs esses 7
CDNTRol RODS GUIDES e 9528 e s Seefe 2006 33N8
JET Pters e 3170s S 344M sesses leN2 758442
TCP FU3. E'IDE3 s 5716e e 115747 122480s 17477 141e397
CDRE StFPORT PLATE e 24614 e e 53ese 8817 asees
CDRE SHR9tB e 11119s e 14733es 1792855 34213 3418733
REACTDR VESSEL TALL 17482 17468 e e 3 ele 7 5833 78000
SAC SHIB.D 48836 e e 4 s 65400 114335
REACT. SAT B REC 35975 e e s 8 64s54 lessN
SAC SHIELS 13e73s e e e e '.m seeses
DTHER PRIaAARY CONTAItaOT s s e e s 673571 2573671
CD"TAIInf. ATWOSPHERIC 928 8 s e e 34e34 35482

to PIGH PRESSLNE CDRE SPRAT 4528 e e s 8 12356 Nestb LDs PRESSURE CDRE SPRAY 1414 s e e s 7275 8000
REACTDR R.DG CLDSG CCDLING 2742 e e s 3 23290 29831
REACTDR CDRE ISD CDDLING 714 e e e s 9ees le174
RE3IDUAL HEAT REMOVAL 12998 e e S 5 45135 50834
PDR. LINE3 & RACKS 51818 e e e e 277385 32911e
CCNTAlf1 NATO CONCRETE 9824 8 8 e s 315a00 325713
DTHER REACTDR BlJILDING 8 e e e e 1832767 1832757
TURBINE 129215 e e e e 182332s 1151543
NUCLEAR STEAas CDNDetSATE 196c8 e e e s se420s ze2ees
LDs PRE 35LsE FEIDe#TER KATDt$ 14s087 e e e e 535308 e77053
IAAIN STEAss 4742 e e e s Elses 56432

| IEISTLRE SEFARATDR RENEATERS 861c4 e e e s s2 pees essEST
j REACTDR FEDWATER PLAPS 9148 s e e e 141195 138838

HIGH PRE 3SLRE FEDeATER Pt4PS 27712 e s 8 8 88057 115T75
DTHER TG B.DG S e e e e 353ss27 353Ee27
RAD WASTE R.DG e 8 8 e 8 171s9N 17584N
REACTUR R.DG e 58816 s 3 e 220481 777297
TO ILDG e 33346 e e s 152ses les13e
RAD WASTE & CDWTRCL e 3e172 8 8 e 131954 182114
CUNCGTRATDR BCTTDIES 5 179655 5 8 1623N 883725 088805
DT'4R S 48434 e e 5163 125721 17e318

TDTAL BsR 741126 632818 8 1896638 4658832 13790189 21520est

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ,- . _ - - - . .-- - - - - . --_._ _ ~ _ _ . _ - , - --. - - - - ~ - , _
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TABLE 8.4 BURIAL COSTS AT THE NEVADA SITE
REFERENCE PWR (1988 DOLLARS)

ACTIVATED CAME CASK SLINGS LINDt DCSE RRIAL DISPB5AL

teATEFIAL SURCHARGE MANOLING (SPECIAL) CURIE RATE CunaE C357

VESSEL 8ALL 29613 45688 8 62T18 14440s 18770s 3000g1

V GSEL HEAD & BCTim 8 22088 8 8 8 113448 135440

UTER CDfE SLFPDRT ASSN 8 4888 8 8 7758 11344 leses

(FPDt 3tPPDRT CRIAsl 8 4898 8 8 2758 11344 18004

LFPER CC=E BARREL 8 24M 8 3306 goes 5672 20378

LFFDt tm4 GRID ftATE 8 Osse 8 12295 22588 1418s 54975

CUIDE TU8E3 8 7208 8 8 1896 17816 25012

LDER CDRE BARIEL e 3840s e 172599 144888 90752 446751

THDesAL SHIELDS e 7298 0 34488 27988 17916 85704

CCRE SHR0tD 8 4888 8 738879 leseS 11344 772223

LOWDI GRID PLATE 8 8088 8 119178 22588 leise 161054

LDWER SlFPCRT CDLitel 8 1200 8 3417 4588 2e38 11953

LCTER CORE FDRGING S 13298 8 17495 49500 31196 111391

WISC INTERets 8 960s 8 12759 38888 22688 81847

BIG 56!! ELD CDNOETE 8 8 8 8 8 787898 M7005

REACTOR CAYITY LINER S 8 8 8 8 145N 145N
,

REACTCR CCOLANT Pters 65768 8 8 8 8 119112 18480s

PRE 35tRIZER 13212 8 8 8 8 182896 115358
,

R.Ns,EHz, SLAP IU P, CAVITY IU P e 8 8 8 9 11344 11344

PRESStRIZER RELIEF TANK 1148 8 8 8 8 34832 alles

SAFETY INJECTION ACCLAI TANG 24312 8 8 8 8 113448 137752

STEAAf CDIDtATURS 250048 8 8 8 8 8858N 855s74

REACTUR CCRANT PIPING 16698 8 8 8 9 93588 1182e6

RDIAINING CDNTAtl. IAATLS 8 8 8 8 8 1491963 1491963

CCNTAaIINATED le& Tit OTHR ILD 8 8 8 8 8 13530613 13530812

FILTER CARTRIDGE 3 8 7288 8 18338 8467 8t33 34938

SPENT RESIMS 8 24888 8 39738 650sf 567N 185500

CDM8USTIILE 9ASTES S 33ses e 8 8 2s7145 3N145

EVAPORATDR BGTTDt6 8 112800 8 8 00825 266584 44 eses

TUTAL ITR 400000 359200 8 1226444 618889 17914554 28518805

._. __ _ . . -. - . . ._. . . - , - - . . . . - . - . . - -. . . _ _ - - - _ - _ _ - - . _ _ _ _ - - -
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TABLE B.4 BURIAL COSTS AT THE NEVADA SITE (cont.)
REFERENCE BWR (1988 DOLLARS)

ACTIVATO CRANE CASE SLINGS LINER DeSE DJRIAL DISP 85dl

WTERIAL SURCHARCE MANDLING (SPECIAL) ClRIE STATE CNe8E CEST

STEM SEPARATDR 8 33ess e 236s9 20128s 18811 35000s

FUEL SLFPORT & PITIE 3 5 16ess e 3 5328s EsN 75sas

CDMTROLR7dINCERE3 8 980s e EN74 3efees 15831 418185

| CDETROL RDDS EJIDES s leaes e e le728 Sees 351N

JET PLAFS 8 esses e 3518s steeN 1403e FU18e

TCP FUL ELIDE 5 8 864ss s 117778 1224ess 24049 1452225

CDRE ST PCRT PLATE 8 372es e e 43217 11832 9144e

CCRE SHRDLD e 198888 8 15397N 1792ess 4N7e 354s79e

REACTUR VE358. WALL 17482 2640s s e 3e878 esas mese

SAC SHIELD 49e36 e e e s Se1N 13se84

REACT. WATER REE 35973 e e e e sales 124113

SAC SHIB.D 13e73s s 8 8 8 318ee5 4eetis

O',Ot PRIMARf CCNTAIpeOT s e e e e 3541313 3541318

CDNTAINu ATWCSPHERIC 92e 8 s e s 40s78 assee

HIGH PRE 3$UtE CDRE SPRAY 4528 5 e s s IN16 21544

LDs PRESSURE CCRE SPRAY 1414 8 s 5 e les!I fl4N

REACTCR ILD0 OMED CODLING 2742 s e e e 32847 34708

KACTUR CCRE ISD CDDLING 714 8 s e 5 1381T 13731

RE3IDUAL HEAT RBsDVAL 1289e e e e s 8218e 75es7

PS I *.1 2 & RACKS 51818 e s e s 381504 43 esse

CDNTAMINAT G CDNCRETE 9824 e s 8 8 434874 444488

CTHER REACTOR BUILDING e s 8 e e 14211N 14211N

TLRBINE 128215 e e s 8 1400131 158 0 86

ftJCLEAR STEM CONDDISATE leets 8 s 8 8 3e3647 as2215

LDs PROGURE ?*Ds4 tut HEATDts 14sse7 e s e s 73essT s78785

MIe STEAal 4742 e s 8 8 71127 71888

WOISTUIE SEPARATDs REKATDts 86164 s 8 8 s Titees sp2254

REACTCR FEDeATER PtarS 81** s s e 5 198294 2dee34

HIGH PRESSLRE FEEBATUt PlaPS 27T12 e s 8 e 121182 lessee

DTHUtTGILDG e s 8 8 8 48843s7 4084887

RAD WASTE ILDG ; e e s 8 2400843 Seessee

REACTDR R.DG S 3520s s S 8 308194 3413e4

TG ILDG s 2318e e e e 208782 228892

RAD WASTE 1 CDNTRtl ? 28000 s s 8 1783st 199288

CCNCENTRATDR BCTTDtIS e 27000s e s 143Ese Gaeles 1851 ass

CTHER S 73289 s e 2375 172996 288671

TOTAL BBR 741126 862808 s 1788419 4619N2 18975089 30887445

_



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

TABLE B.5 BURIAL COSTS AT THE SOUTH CAROLINA SITE
REFERENCE PWR (1986 DOLLARS)

ACTIVATED CIWEE CAsst SLING 5 LItEK De5E matI4L DIsent

te4TERI4L SURCHAAGE ManDLImo (SPECIAL) CURIE MATE DeMeE CO5T

VE3SEL e4LL 3460s 28000 8 714488 8 18edes estees

VESSEL HEAD A NTTou e 20000 8 8 8 Illess ideam

LPPER CDRE StPPORT ASSN e 2ees s 8 8 112es least
UPPER SUPPORT CDLlael 5 2005 8 8 8 1120s lesse

LPPER CDE BAR4EL 8 14e8 8 37908 8 Esos edges

UPPER CDE GtID PLATE 8 35es e 15 sees 8 14ess 187ess

GUIDE TLSES 8 4NS S E818e 8 18ess TTles

LDBER CDIE 94 RIEL 8 22488 8 192400s 8 esses leesses

THDeIAL SHIELDS 8 420e e 3000es e leses 3818es

CURE SHRDLC 8 2000 8 81 esses e 112e5 81140es

LDeER GRID PLATE e 350s 8 130essc 8 14ess 181730s

LDWER SUPPORT COLLASI 8 7ee 8 36608 8 2ess deegs

? LOWER CDRE FDRGIIIG S 7700 5 163485 8 3eeps 2 esses

y MISC INTERMLS e 5000 0 12980s 8 22485 14eees

BIO SHIELD CD4 CRETE e 8 8 8 s 8 esses cessee

REACTOR CAVITY LINER S 8 8 e 8 14338 losee

REACTDR CDDLANT PtRPS 36848 8 8 8 e 117005 154448.

PRESSURIZER 960s 8 8 8 8 100000 119405

R.Hz,EHz,$l2P Pter, CAVITY PJ8' 8 8 8 8 8 1120s 11285

i
PRESSURIZER RELIEF TAfst leN 8 8 8 e 33085 354N

SAFETY INJEITIDM ACCtel TANKS 145N 8 8 8 8 11200s 1266N,

STEAnd CDIERATDRS 134848 8 8 8 8 588138 732904

REACTOR CDDLANT PIPIll: 12785 e 8 8 8 92408 1e5105

RDeAINING CDNTM. MATLS e 8 8 8 8 1473924 1473024

CONTMINATED HAT 10. DTHR ILD 8 8 8 8 8 13 sess 13350056
,,

FILTER CARTRIDGE 3 8 4288 s 13500s 8 88N 140sNi

! SPDIT RE3I45 8 lasse s 608088 8 lesse 87 eses *

CDtEUSTIBLE WASTE 3 G 42900 8 8 G 2035ss 325555

EVAPDRATDR 90TTDMS 8 65888 8 e 8 263298 32900s

] POST TWI-2 ADDITIONS 8 8 8 e D 43576- 435794

SUBTDTAL FTR CDSTS 24081 242208 8 1129060s 8 18172916 29988717

BARNUE11 COUNTY BUSIIE55 TAX (2.45) 717899

TOTAL PWR CDSTS 30e265N

<

._,-,g - y.. , - , -. ,v - , . . -,<_-r - . . . - . - - - , - . . . - . - .-....,,..___.-,.,,.,,_..w_ _, . _ . . _ , _ , .
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TABLE 8.5 BURIALCOSTSATTHESOUTHCAROLINASITE(cont.)
REFERENCE BWR (1986 DOLLARS)

ACTIVATED CPME CASE Slings Liu9t DB5E 8tstiA DISPW54L
i NATERI88. SURoupE M 4LINC (SPEII8L) CURIE mTE CMMI C957

STEM SU'81RATOR S 19ese S 52pges e gnet 569994
TUB. SLFFORT & FIECE3 9 9990 0 315858 8 4956 379756
CguingL R905/INC91E3 7440 5995 9 529958 8 14ees 5574as
CouTaal noo5 andes e esse e e e 394e 1734e
JET RBr5 9 298s8 s 4580se 9 13 ens 49tems
TOP K 211DE3 8 Seest 5 1353eeg a g;rT2 1477777
CDRE St>*i PULTE e fires e 116750 e le9N 149em
CORE SMIIOl2 8 9ases 9 13730ses e 4640s 13374400
REACTOR VE3SEL Well 28928 154s8 9 295?se 8 7198 246318

j SAC SRIRD 33999 9 9 9 9 19994e 1345Ae
EEACT. WATER PFC 19',51 8 8 8 8 87995 199631
SAC SMIIl0 91985 0 9 0 8 3109998 .M
STNDt PRileNtf CgqTAluusti e e e s e 3e96304 3496304
CONTAI N. Aiut5rHDtIC 19N e e e e 47437 49757
NICM PRES 5tsE CORE SrmY 3630 e e s 8 16805 20438
LOW 31E35UNE C81tr SrmAf 1719 s s e s Sees It:5e

? *1mCT81t EDC CLOSED COR.Ihc 7738 8 s e e 31998 344M
j IDCTOR C91E C9et IWC 918 9 9 9 8 12099 13798

SESIEUt. IEAT IIEWUV4 8479 5 9 9 9 61379 89m44
FOR. LINE3 & RACIts 38350 8 9 9 8 379804 417984
C24TMINATED COMOIETE 14588 e s e e 479105 doses
STIER IUCT91t 311LDlHG S S S S S 1493776 1s932 4
TURBINE Mies s e 9 8 139eene 149F749
NUCLEAR STEM C9mDDISATE 145N e e e e 359937 313457
LOW 81E35t3IE FEDeArut IEAtats 19164s e e e s 77e7N est3pe

a

HAIN STEM 3538 9 e S e 7t752 T3897
; IIGI5ilfE SU%ftRT91t flDOTUt3 629N 5 0 9 8 78Rene 769799

IUCTOR FEI14ATUt RSFS ties s 9 9 9 19M36 N1936
NICM PRE 35tflE EEDWATER PtRPS 19385 e e 4 e 1196 6 13s978
CTNUt TC EDC 9 e e S S 4917192 4917192
CAD 945fE RDG S S S S S 2379096 7379995
IOCTOlt EDC 3 44908 8 9 s 299A85 344688
10 EDC 9 29485 9 9 9 N 7449 731949
RAD WASTE a CSIIT1tm. t 2eese e s e 174TM N12N
CONCDITRRielt 987T916 8 157505 0 0 0 639855 F8T589
STIER 9 47795 5 5 8 179aff 713589
PB5T TWI-? ADDITIO45 9 0 9 8 8 35816 35616
$UBTCTA 8 wit Ct3T5 518831 557988 9 16729354 9 teF98748 3659M71
948!NWRL C8tjIITY BU514E35 TAE (7.45) tre7M
T8T A fur COSTS 374719e9

. _ _ _ _ _ _ _ _ _ _ . .- - . _ _ . - - .,. - _ _ _ . . - . - . . - - ~ _ ~ _ , . - - . _ . . . . - . .
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TABLE B.6 BURIAL COSTS AT THE SOUTH CAROLINA SITE
REFERENCE PWR (1988 DOLLARS)

ACTIVATED CRANE CASE SLINGS LINER DESE Rat 1AL DISPe54.

M TERIAL SURCHARCE HANDLING (SPECIAL) CURIE RATE CMAAIE CSST

VE358. 94LL 30300 3 eses e 7144ep 6 134218 924088

VE3SEL IEAD 1 BOTTDM S 4eeps 0 108000 8 141208 NINS

UPPER CDRE SLFPDRT ASSM S esse 0 lesse 8 14123 N1N

UPPER SUPPORT CDLlass 8 dess e lesef 5 141N 201N

LFPER CURE BARREL 8 2008 e 370es 8 7984 desse

LFPER CDRE GRID PLATE 8 Seef e 158850 8 17988 172See

GUIDE TUBE 5 5 6888 e 56100 8 21192 83N2

LDWER CDRE BARREL 8 32008 s L1240se 8 113924 1988e24

THDet4L SHIELDS S 880s e 3 esses 5 21192 387192

CDRE SHRDUD 8 4808 8 Sissese 8 141N 81181N

LOWER GRID PLATE 8 5088 8 1000000 8 17988 1822808

LOWER SUPPORT CDLLAsl 5 leef 8 36500 8 3532 41832
,

LOWER CDRE FURGING S lisse 0 165000 8 30852 214862'

' N MISC INTUMALS S ess8 0 120008 9 20256 158258

BID SHIELD CDNCRETE 8 5 5 e 8 80150? 881587

REACTOR CAVITY LINER e s 8 8 d 18804 18984

REACTDR CDDLANT PJMPS 36846 8 8 8 8 140344 185192

PRE 3SURIZER ledes s e e e 127152 137832

R.Hs,08s,SlMP PLAP, CAVITY PLAP S 5 e e 8 141N 141N

PRESSURIZER RELIIT TAME 2928 8 9 8 8 423e4 44404

SAFETY INJEITIDE ACCIAI TAMES 153N 5 0 8 8 141200 150008

| STEAM GENERATDRS 134640 8 8 8 8 7545e8 880354

REACTDR CDDLANT PIPING 13405 e S 8 9 118556 129861

i RDeAINING CDN'Atl. MILS S S S 5 6 1856115 1856115

CCNTAMINATED MATR. DTHR ELD s e s s e 18851243 16851243

FILTER CARTRIDGES 8 6ees 8 135ese e 111M 1521N

SPENT RE3 INS 8 28888 8 eesses 8 79648 eessee

CCW9USTIILE WASTE 3 8 68888 8 15 eses e 357615 567615

EVAPDRATOR BDTTDtG e 94800 8 235000 0 332988 9 Fleet

PUST TWI-2 ADDITIDMS S S _S S S 549805 549845

$UGTDTAL PWR CDSTS 251381 3468e0 8 11853608 e 22908784 35Nices
8482esBARNeal CDUNTY BL51NE33 TAX (2.45)

TDTAL FTR CDSTS 36197945

_ _ . _ _ - . . . . _ _ _ _ _ _ , . _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . __
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'

TABLE B.6 BURIAL COSTS AT THE SOUTH CAROLINA SITE (cont.)-~'

REFERENCE BWR (1988 DOLLARS),

ACTIVAID OtME CASE SLINGS Llu8t055E stprIAL DISPS5E

lanTUtta,t. SuntnMGE NMDLInc (SPECIAL) _ CtetIE _ MTE OuduE C957

SitAs SUWt4Telt e 20088 9 529285 8 trees EMese

RNL SLPPORT 4 FIECES S 14088 8 315855 9 GM2 335M2
C9Nipel REDSf!NC9fE3 3248 8888 9 529888 8 ISTN 569608

Ce=Taot Roos anoEs e tross S 3sses S 49ss esame

JET P.br$ 8 40000 8 498855 9 17483 19?4e3i

TOP REL GJIDE3 8 T2ess 8 1353085 9 298er 145558T

CORE SUFT9RT PLATE e 31588 8 136255 9 13775 1s1925

CORE SMRS.D 8 148eM S 132355e5 5 58831 13429531

REACT 91t VE3SEL 3ALL 222N 229s5 e 3e57ss S serr 25ager,

'

SAC SHIELD 35298 0 0 9 9 12Mll 162291

q llEACT. 94i91 KC 19551 8 5 S S 195045 129398

i SAC SMIE1D 95788 8 8 8 9 306F54 482514

STIER PPluANY C91tTAIIRENT S S S S S 4415335 4415338

CONTAllet. ATURSPMERIC 2SN 8 8 9 9 M852 61552

RICH PRE 3SL5IE CORE SPRaf 3638 9 5 8 e 21192 21522

LOW FRE3SUIE CONE StitAf 1318 s e s 9 12539 13eet

RE)C191t EDC CL959 C98LIIIC 3938 8 8 8 5 399m2 43812

E KACT0ft C9RE C98LinC tels 8 8 8 8 16MF IF25T
I

C RE5IDtM. IIEAT REMBv8L tire e e S 8 77421 8e591

,mL-3.R.S . 8 5 5 4,5 5,29

CONT MllIAT B CSNCRETE 16198 5 5 9 8 541279 5574M

| OTMOt REAC19R BUILDIllC 8 8 8 8 8 ITM132 ITM132
j TURBINE 75988 8 8 8 9 1753est 1829441

j NUELEAR STEAll C91sD015 ATE ISTN 5 5 8 9 452767 4004s7

; LOW FIE550RE FEDenist IEATUtS 1e5848 e 5 S S 91923e 192557s

j min STEM 393e e s S 8 Seste tr54e
WOISilelE SU1dlATOR IEMATUtS 855N 8 9 8 8 091633 9571T3

1
eC= rtman ,-s == . . 8 5 M3- ==

{ MIOl PRES 3URE FEBenT9t PtAr$ 20195 S S 8 8 198987 171987

j STIER tu 1LDC S S S S 9 0879238 esM236

RAD WASTE RDC 8 8 8 9 9 2ntf9e 2999798

flEACT8R RDG S 84888 8 188880 8 290005 523805

iC RDC S 42500 0 186535 9 292e4s 3e944s

i ,,. 9 51t . o .T . S . 9 8 1,4,2. 3Srne

i o.m . .,n- . 2, . . 8, leir

| SIMER S Siege 9 15MS5 e 17seus se43se

POST TWI-2 ADDITIONS S S S S S 44927 449274

i SUBTSTE INit COSTS 54F631 797988 9 17984318 # 21311M1 4249fM2

smRNBELL C9UIITY Olf5INE3S TAM (2.45) MI9TFS

TOTAL WII CSS 15 4M195e5

_ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ . . . - ____, _~ ._ . .- _ . , _ _ _ _ _ _ . . _ _ _ . . _ , . . . . -
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10. SUPf*t ( Mt N T A8t Y NOli b

Supercedes NUREG-1307 dated July 1988 .

II. Abbi H ACI (100 wowe .e est

One 6f.the requirements placed upon nuclear power reactor licensees by the
U.S. Nuclear Regulatcry Commission (NRC) is for the licensees to periodically adjust
the estimate of the cost of decommissioning their plant, in dollars of the current
year, as part of the process to provide reasonable assurance that adequate funds
for decommissioning will be available when needed. This report, which is scheduled
to be revised annually, contains the development of a fonnula for escalating decom- ,

missioning cost estimates that is acceptable to the NRC, and contains values for
the escalation of radioactive waste burial costs, by site and by year. The '

licensees may use the formula, the coefficients, and the burial escalation factors ;

from this report in their escalation analysis, or may use an escalation rate at
|
,

least equal to the escalation approach presented herein.
! Revision 1 of this report corrects several errors in the calculation and disposal

'costs for the reference BWR.
,
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