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1.d INTRODUCTION
~

*

_ :

The=Saxton decommissioning project has been evaluated._ Tnis evaluation'
is. based on a site visit, several. meetings'with GPU Nuclear. principals 1

and review of-plans, reports, and engineering information as of
October 1, 1989.

,

Assessment of the project status and preparation of an estimate of the
site work, planning engineering, and permitting-indicates that the tasks-
remaining to be completed will1 cost an estimated $10,558,879,1
1990-present worth dollars,~ in? addition to.the $3.5 million already

s

expended for a rounded total of E S14.0 millio'n.-~

,

This revised estimate suggests a schedule'which includes one' year to 1
complete all engineering, permitting, and pre-field preparations and one; i

year to complete 1allEfield work'.''A conservative six months-has'been .
'

allotted to prepare and publish a report of final . site conditions which
~

,

will be-required by USNRC to complete the-termination of al'1' licenses.

Disposal'of radioactive-waste without credit for decontamination or other
volume reduction is estimated-to cost-$1,971,423, 1990-present. worth'
dollars, if it is disposed of.at Barnwell, SC, before January'1992.
Industry volume reduction experience in 1989 is reported by. operating
utilities to be in the 85-90 percent range. It is reasonable to assume

i

similar results with the Saxton project. 'A preliminary estimate of
'

salvageable raetal indicates that there is potential to. recover $250,000
to $500,000, 1990-present worth dollars.

In addition to these new estimates that. comprise the body of this report,
the cost. estimate compiled by Burne'and Roe in 1981 was reexamined and
adjusted to 1990 dollars. These Afforts are summarized in section-6.2 of-
this report. The resulte of the updated Burns and Roe report-and this
present estimate are comparable. -This comparability acts as a cross
check or verification for both estimates.- The resultantorange between
the two estimates is from a low of $14.0 million for the present estimate
to high of $18.9 million for the updated' Burns &-Roe estimate.

!
' 2. 0 HISTORICAL SUMMARY

On July 24, 1959,~ the.Saxton' Nuclear Experimental Corporation (SNEC), a
subsidiary of-General Public Utilities, filed an application to construct
a 20 MWT, light-water nuclear demonstration reactor of the'

pressurized-water type. SNEC, Westinghouso, and Gilbert' Associates
.;

intended to construct and operate this' reactor, located in the Borough cf. '

Saxton, Liberty; Township, Sedford County, Pennsylvania,_for research and-
developmer.t purposes. The U.S. Atomic Energy Commission, predecessor to
the U.S. Nuclear Regulatory Commission, issued Construction Permit No.
CPPR-6 on February 11, 1960. Operations began with initial criticality
of April 13, 1962 and ended at the completion of final-shutdown on May 1,

1
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1972. During this ten-year period concepts and procedures used in-
current PWR reactors were developed and tested. Included in these -i
accomplishments were: chemical shim (boron) to supplement control rods
for contro1~of reactivity, rod cluster control designs, hardware and
techniques for assessment of core performance, improved fuel element
designs and materials, utilisation of mixed oxide fuels including
plutonium, and feasibility of operating fuel in a supercriticali
environment. -In addition to ite_ technical contributions, Saxton provided

'

training and reactor operational experience for supervisory, maintenance,-
and related technical' personnel.

' 3.0 PRESENT STATUS

All special nuclear _ material (SNM), including fuel, sources and all other
ream able SNM, were removed and. shipped.off-site during a period, shortly

.

after shutdown,-from July, 1972 through November, 1972. All "by-product"
material, except that contained within the reactor. coolant system and
surface contamination'in exclusion areas, was removed from the site 3
during-the pwriod from November, 1972,.through early 1974. The condition
of the plant following these activities is documented in a report

' entitled " Decommissioning Status of the Saxton Reactor Facility", l
February 10, 1975'. Additionally, all equipment, tanks,,and piping !

located outside containment have been removed. conversely, all equipment
.inside containment-(reactor vessel,ivessel internals, steam generator,
pressuriser, ' piping, - etc. ) remains asser.ibled.' For the purpose of this-
estimate, these conditions shall be known as Phase I, which cost
$250,000.. |

1

IAll contaminated equipment, fixtures and s- .ctural surfaces, except- ;
.

surficial yard materials and the containnea- vessel-internals, have been
I

removed and shipped off-site. The decontananated shells of'the Control )and Administration Building, the Radioactive Waste-Disposal Facility, 4

pipe tunnel and the refueling-water storage tank; foundation remain to be
{demolished. :This decontamination and stabilisation.offort began <in 1981

and was completed in September, 1989. =For the purpose of this estimate,
these conditions shall be known as Phase II, which cost $3.5 million.
Phases I and II are completed as of this writing.

4.0 FUTURE WORK

Phases III thru VI remain and are necessary to restore the site'to its
original' condition. Phase III encompasses!the decontamination'and
dismantlement of the containment vessel. Phase IV, the reactor pressure

|- vessel removal, is the largest task involved'in containment vessel work.
E 'Pnase V. involves the physical-demolition:of'all site structures. Phase

VI completes the restoration of the site by grading,. landscaping, etc. A
list of the, subtasks for Phases III thru VI is presented in Table 1. .InL
addition,'a flow chart of the Decontamination / Dismantlement Event
Sequence is presented-in Figure 1. .A mapped summary of-the removal-
sequence-is also presented-as Figure 2.

.

l

-

s
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TABLE 1

MAJOR SUBTASKB OF PHASES III. IV. V. AND VI
ilt APPROXIMATE ORDER OF ACCQKPLISHMENT

f
'

5 Phase III, containment Vessel-Decontamination & Di ntline

1. Prepare Engineering Evaluations
2. Revise Plan *

3. Obtein Permite-
4. Obtain Waste Disposal Authorisations,

'5. Complete,' Review and Approve Task Performance Packages
6. . Complete Management Project Readiness Review .

^-7. . Issue Authorisation "To Proceed"
8. -Install / reactivate Office, storage.and Sanitary Facilities
9. Stage," Inventory all required equipment, tools and materials

10. Install required Electrical supply
3;11. Erect " Waste Characterization and Packaging Facility"

12. Complete Project / Site. Access Training and_ Certification,
13. Prepare CV for_" Top-Down" Decon !

14. . De-energist CV Electrical' Supply
15. Obtain QA Approval to " Proceed"
16. Decon Dome to Elevation.812-O'
17. Survey, Rework / Approve
18.' Inspect, Restore and certify Polar Crane
19. Decon to Elevation 779'-8"
20. Decon to Elevation 765'-8" *

21. Survey,.. Rework / Approve
l22. Stage Asbestos Handling / Packaging .s.ateriale

2 F. Qualify / Certify Personnsi for Asbestos Handling
24. Remove all Asbestos IAN procedures from E1,765'-8"
25. QA Inspect / Rework / Certify..
26. stage / Assemble contaminated systems Decon Equipment'
27. Cold Test, Qualify-personnel as required

o 28. Decon to Specified and point
Main-Coolant system
Pressure Control.and Relief System
Purification System-
Sampling and Leak Detection System
Shutdown Cooling System
safety Injection system;

; Storage Well~ system
Cooling, Heating and Ventilating System
vents and Drains-

,
_.

;; 29. - Drain / Treat / Package Decon Solution-.IAN Regulaticas
t 30. Disassemble, decon, package and ship decon egr.ipment'

31. Dismantle, survey, decon/ package, dispose a1.1 other e/m
32. . Dismantle, segment, survey, rework / package., dispose

all materials from decon operations

_________ ___ _______ __

k
ishippingport experience recommends that this be the first thing done in the
CV. This will be addressed in the engineering evaluations.

.

3
.
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Phpaa IV. Reactor Pressure Vessel Removal

1. Complete characterisation , .
2. Complete. Engineering Evaluation
3. select Method
4.. Obtain Transportation / Routing Authorisations
5. complete Reactor Vessel Removal preparations )
6. Ensure Reactor Vessel removal / ship / disposal plan complete
7. Verify Reactor Vessel ready for removal / ship.

_

8. Dismantle CV, survey, rework / dispose of steel scrap.
9. Remove, load, ship' Reactor vessel =

'!
Phase V. D-lish _hT T- Structures

.
\

1.- survey, rework / certify-containment Vessel structure ]
2. Dismantle, survey, dispose of WCFF i
3. Complete all survey A rework _ l

4. complete Independent verification. survey (QA HOLD FT/MS)
5. Complete,. review, approve demolition plan
6. Select demolition method
7. Mobilise Demolition Contractor
8.. hasamble,"brief ALL Observers-
9. -Remove Site Electrical Supply'

10. . Demolish the Refueling Water Storage Tank Foundation
11 Demolish the Filled Drum Storage-Area

. .

12. smove; Facia, roof-decking, window and door frames, and all other
.on-concrete components from c4A building and dispose

_

13. Remove roofadecking and all non-concrete components'from RWDF and
dispose, Fracture foundation IAN implacement= plan-'

14. Fracture CV foundation-IAW Implacement Plan-
lb. Demolish cv structure-IAW implacement plan-

Rhame VI. Site Restoration

1. Obtain'ALL agency approval to'close' demolished structures
2. Assemble, brief'ALL Observers
3. close, grade.and' finish entire SNEC site
4. Landscape site to final condition
5. ' Erect monument and historical marker
6. Remove ALL eite support facilities

.

7.- complete Report of Final-Site. condition-(Milestone)

.

4
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FICURE 24

1.
N --

:.

.!; ; ; ; ; ; ; X' : : : : : : : : : . :

Removal Sequence,, -
i e

,l'Soil Laydown 1. CONTAINMENT VESSEL,e
|' '

&. "' a) * Top Down" Decon, ,

i
,e I Sorting b) Asbestos Removal[

.

' '
' '

c) Primary System Decon ;

d) Piping & Equipment,

''
' ' WCPF (WASTE CHARACTERIZATION AND e) Primary System Removal=c

=c . PACKAGING FACILITY) f) Dome
,

.,.
'

.
p ' 73 -

" R*k ***, Shi ng s Temporary g) Reacter Vessel & Internals' = c- '

f.
=c -

.x A i Monorail Type h) Structu.e & WCPFm
1 * Clean ?? - , ., cran. r

. . ,,
Buildm, g 2. SANITARY FILL

-

OBS '
,c

3. FINAL GRADE i
; Only

J 4. I.ANDSCAPE-
' '

( |= r
i

j.c
| ,I : : : : U \ Truck

'
,

Doors = t

; * Erect Kelly- !,
!Enclosure - Bridge

e

[_J Hot Laydown, Sorting & ;
.

, ,

Packaging;
i

t

: - = e M Transition Area ;

| Y ,

;;;;; Shower,
= c = c

i- Note:
}{{{{{ Locker Room !i c- =c

; PA Requires Building Permit -.
!' for Any Erected Structures to be. -

_,e- =c Water Purification
j. Occupied by Workers - : : : : : : : System

i
i !

; SITE LAYOUT / FACILITY
REMOVAL SEQUENCE Rev 3 |,

7/9/90 i

.

a.

: *

|
- , . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _____ ___ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ . _
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5.0; DETAILS OF REQUIREMENTS.FOR FUTURE WRh
L 1

|- Future work to be performed at SNBC will r p:he multiple engineering j

evaluations,, work performance packages,. permits. various labor skills, a
'

,

wide range of materials and equipment as well as extensive support from 1
GP'J Nuclear. Radioactive waste, asbestos, and non-radioactive waste will

_

be generated. The following sections provide additional details on these
|. requirements.

5.1 ENGII(EERING EVALUATIONS .l
-]

Prior to the completion'of the Saxten nuclear facility J

decommissioning certain major. tasks should be evaluated to ensure
proper' technique, functional ~ safety ar.d cost ef fectiveness. . When

completed these evaluations should specify method, safeguards,
equipment, minimum labor, and, support rtquirements. They.ebould
also detail schedule,Lcost and identify regulatory requie m nts. Tle -)
list appearing below was developed by assessment of the project 4

status and the major tasks which remain to be completed. ]

Asbestos Removal.

Polar Crane Restoration.

Primary System Decon. j

Reactor Vessel Removal'.

Waste Characterization'and Packaging Facility-(WCPF).

-l
. Concrete Demolition )

Containment Vessel Floatation '.

Backfill and Rubble Implacement'.

! soil Decontamination-:.
l

|

Decon Water Management / Treatment l.

5.2 WORK PERFORMANCE PACKAGES REQUIRED

The work at and within nuclear facilities requires rigorous,
attention to detail and_ safety.- The industry has, therefore,
' instituted the. practice of-providing detailed' work instructions-
.which describe the tasku to be completed,.' identify safety. measures
to be takens rpecify tecle, i.quipment, labor skills and related.
support equipment / functions. . The, format of these instructions'is
usually such that they art auditable and require at least three- |

levels of approval.

i

.

1
,

!

l. . . _ . . _ . . . . - _ . . _.-_.2... --. _ _ . . _ _ - . - . _ . . - . _ - . ~ . . . - - - - . - . - -- . - -
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The following list was developed during this estimating effort and ;
it addresses known activities which are most likely to occur during
the final phase of the saxton Project, however,;previously discussed j
engineering efforts may extend the list to include activities not- !

currently understood. I

Asbesto: Removal.

-

. !

Characterisation and Radiological Survey I.

I
Decontamination i.

|

Dismantling |.

Implacement of Rubble ;.

. - construction of the Waste classification and Processing'. I

Facility

. - structural Demolition

Waste Classificationc.

i

Waste Packaging-.

|

Waste shipping.

5.3 PERMITS REQUIRED

The decommissioning of t'he saxton nuclear-facility requires the
formal permission of certain federal, state and local authorities..

'

The engineering evaluations discussed previously will examine,
carefully and in some. detail permit' requirements.for the activity,

[ which is being evaluated. The following list.of permits are'known
jt to be required or anticipated as a result of. discussions with

|- certain agency officials

|

> .

Preliminary and Final Deccanissioning'. Plan submittalsUSNRC ~
. .-

.

.

_

,! .-

to the USNRC are required. Requirements for each are
extensive.

,

!^
j ' Commonwealth of Pennsylvania - PADER-(Departmeht of.-o
'~ Environmental Resources): Water quality related (NPDES) issues

and other environmentally related permits will be necessary.
!

:
!-

i

$,

|

,

d

-

4

1

_ 8
:

'

i
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i
-

- .I

.; ICC Rail Transport of the Reactor Pressure Vessel via rail j

may require special permits. .This fact will be
established / refuted in the engineering evaluation of the

- removal of the reactor pressure vessel.,

lCommonwealth of Pennsylvania PADOT (Department of I.

Transportation):. Wide and heavy load permits. Reactor Pressure j
vessel removal engineering = evaluation will examine the=

]requirement.
1

!
-

Liberty i,wnships - support and temporary structures,. AdLa.e |.

waste classification and processing facility construction. I

permits. l

Us Army Corps of k3gineers: Demolition activities within the.

Floodplain of the Raystown Branch of the Juniata River.

~

5.4 LABOR ESTIMATE

A total cost ofcS5,958,990 is estimated for various labor: )
requirements.- The number of. person hours are broken down.as

. indicated below. In addition, a breakdown of the labor crafts
necessary are listed.in Table 3. i

4

!
Project Management for.

2 yrs. - 10 persons- 20000 person-hours-
;

Engineering -12000~ person hours.

Permite :42222 person hours.

includes $750,000 contingency
for protracted permitting process

Project. Support 14400 person hours.

6 persons for 300 days

Decontamination, Dismantlement, 36000 person hours-.

Demolition, Site Restoration
,15 persons for 300 days

Waste Packaging 4800 person hours.

2 parsons'for 300 days

|

!

!

9

. _ . . . . - .
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TABLE 2 I-

SKILLS AND LABOR q
PROJECT LABOR RESOURCE fPLANNED1 i

ALL UNITS ARE PERSON HOURS

ID CODE DESCRIPTION RATE-

BURN WELDER HELPER (3). 15.00 j

CARP' CARPENTER (2) 20.00

CCE CRANE CERT. ENG. 80.00

CCSPE ' .CONTAMI!!ATION CONT.- 50.00: I

-. SPECI ALIST

CORE- CONCRETE SPECIALIST (4) . 20.00
1

CRANE CRANE OPERATORS. 25.001

DEC 1 DECONTAMINATION 20.00'
, TECHNICIANS ~ (3)-

EL LI ELECTRICAL LINE 50.00
CREW -- ( 4 ) .

ELE 1 ELECTRICIAN (2) - 20.00~

GET 'GET/ RESP TRAINER. 35.00

HP HEALTH PHYSICIST'(2) 35.00;

t

HPT HEALTH ~ PHYSICS TECH (2) 30.00- j
_

l
JCL ' JOB CLERK 15.00

'

JS JOB SUPERINTENDENT 80.00

PCONS PROJECT CONSULTANT. 52.00

PENV PROJECT ENVIRONMENTAL 80.00. 1

ENGINEER I

PKG WASTE PACKAGING i 15.00
TECHNICIANS (2)

''
-

,

10
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TABLE 2.(Continued)
i

SKILLS AND LABOR
PROJECT LABOR RESOURCE fPLANNEDi

ALL UNITS ARE PERSON HOURS

'ID CODE- DESCRIPTION RATE

PM PROJECT'MANAGAR~ . 80.00'
'

.

'QAE QUALITY ASStRANCE- 35.00
,

*

!ENGINEER (2)
!

RIO. HOISTING ENGINEER (6)-~ 35.00,

SCAB AIR TOOL OPERATORS'.(3) .15.00' i
-

SEG DISMANTLING TECHS (4) - 15.00 ,

SPU SUPPORT UTILITY (4) 15.00

TD SA TRUCK DRIVERS 12.00
L

TRAC TRACTOR OPERATORS (3) 25.00-
.

WCLER WAREHOUSE CLERK '12.00\

WELD. WELDER 25.00..

WPT WATER PROCESS TECH 70.00.

WSUP WAREHOUSE SUPERVISOR i 30.00

..,
P

.

'

r

;

i

e

f

'

|

|

,
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5. 5 . GPU NUCLEAR SUPPORT i

!
A' wide variety of GPU Nuclear support and assistance will be i

required. A suggested model for a functional organisation that- I

displays the extent of GPUN involvement is presented in Figure 3.
. skills other than'those available in the Nuclear Assurance Division
* vill also be necessary to complete the= job.: For example, the GPU
Wuclear'and Environmental' Licensing Departments will have to be-
. heavily involved. It is also assumed that GPUN will provide,.
calibrate, and maintain-all measurement and test equipment required
to make' occupational and environmental measurements..

5.6 MATERIAL ESTIMATE

The total cost estimated to be necessary for materials is $939,900.
The main categories of materiale=are listed below:

.l
Miscellaneous-Light. Construction Materials'for Reactivation and.

Restoration of Trailers and Old Garage. !

I
Small tools, Consumable supplies, i.e., Plastic shoe Covers,! ;

.

Etc. !

Gravel, sand, Etc. for Leydown and Equipment. Parking Areas. l.-

- Construction Materials for tihe Waste Classification and. ,

Processing Facility.

Kelly Enclosure for Observation Area..

Cable,: Brake Shoes and Other. Crane Restoration Material. ..

l
,

1

0

m
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FIGURE 3 o

P
CO p. . FUNCTIONAL ORGANIZATION ..

Nuclear
Assurance

.

Division - ~

Project
- . - - - _ _ _ _ - -

-

Manager
Santon m

Environmental Project
Consultant Consultant

PENV PCONS-

Job
. Superintendent -

JS,

Job
Cieck__ _ __ - _.-- _ __ -- _ _ _ .

JCL
.

!

Quality Health General
: Assurance Physics Employee

,

Engineer - Training :j to
E .|

I,

i-

!

4

HP Tech Support Dismantle Decon Demolition Waste Warehouse Contractors
i

; - Heshh - Electrical Line - Dismantling - Decon - Heisting . Weste -. Warehouse - Demohuom
- Physics Cres- Technicians . Technicians Engineers Packaging Supervisor
Technician Technicians - Reactor h

'

Yeesel- Doctricione - Concrete - Weter , - Tractor - Warehouse
Specialists - Proceeming Operators . Clerk - 01- -- - %

'

_ ~ Technicians _ %g%
- AirTool - Truck Dnvers

Operators - Contamination- Support - ControlSpecialist,

Utility Men '
- Borners .

,

_
- Heavy Equip Reetal

- Welders - Light Trucks
,

- Heavy Trucks
~

Rev0 O tors - Crane Certification
D.W. Imigh Engineer'

1/1290
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5.7 EQUIPMENT REQUIRED !

A very. wide range of equipment will be required to accomplish future
work at santon.- The total estimate cost of this equipment le
.$1,917,334. .A breakdown of the major types of equipment is listed- '

below
.

!
'

Lifting-..

containment vessel Polar Crane-

,

130 Ton Crane for Reactor-

-~ Pressure Veseel Removal *

20 Ton Mobil Crane.4

f., Ton All Terrain Forklift-:

Hauling) l.,

- Tanden Axel Dump Trucke
single Axel Dump Trucke-

;

; - Tanden Axel Trucks with
Flatbed semi-Trailers--

Tanden Axel Trucks with- - 5-
4

- : cargo Van Trailere.

i

. Earthwork
*Gradere-

j Excavating shovels-

.

!- Demolition..
' Air compressore-

Drille - High speed Concrete
Electric Arc Air Gougere. -

saws-

Welding Machines;. -

i Ram Hoe spelling Machine-

| scabblers-

-- Portable Generatore '

-
;

Wrecking Ball & Crane-i -

!' ~
Decontamination.

'

-- Ultra High Pressure Water'Washeri,

; - Ion Bachange Water Treatment System-
j - . High EffLeiency Mechanical-Filters

' for Water and Air-

Portable Lighte"E Generator- f
- -

; Scaffolding-
*

Smal1~Manliftei -

scabblers< -

Primary coolant system Decontamination-System-

'

Supplied Br: . thing Air system !
' -c-Personnel Decontamination Trailer
j. small Tool storage Trailer-

| Water Transfer Pumps-

,.

i . Temporary Tankage-

i
s

9
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Administration.

- Portable Sanitary Pacilities
Office Trailers-

2 Micro Computers and Software--

|

Furniture,: Supplies & Duplicating. Communications Equipment |
-

)
5.8 WASTE VOLUME ESTIMATES

i.
. . (
The task of decommissioning the Santon nuclear plant willt generate a- |
variety of different waste types.
Table 4.

. A summary is listed below in

IAEeL2
SNEC WASTI VOLUME ESTIMATE 4

TYPE OF WASTE M
3RADIOACTIVE WASTE 17,948 FT
IASBESTOS 200 YDS
3'NON-RADIOACTIVE 75 YD8

costs for waste disposal for all 3 types of waste are rapidly.
increasing.and are not expected to decrease or_" level off" for the
. duration of the project.

'

6.0 THE COST ESTIMATE

This estimate is an " Approximate Estimate". suitable for budgetary-
applications. The activities, resources, costs and schedule:have been
developed " bottom-up". The input-for~these elemente comes from
professionals with extensive experience'in their fields and-is based on
their.best judgement. Preliminary calculations based on currently
" definable" and "known".information'were completed and entered in this-
offort. Included in this estimate is a schedule of " Engineering
Evaluations" which is the next logical step in the planning-process.
These evaluations-will consider All alternatives ~and will weight their-

_

effectiveness and efficiency and will therefore define the estimated;
costs with increased precision. :All data and information-required to-
plan and implement the Santon project has been entered'in: Strategic
Software Planning' Corporation's PROMIS project planning program enabling'
rapid and accurate revision of any.-and all plan elements.

Seventeen major project activities have been developed.as independent- y
projacts. Each of these projects has:its own logic, schedule,' resources: '

and costsLenabling:GPU to evaluate and implement individual tasks. . Site
preparationi:SITPREP, project management, PROJMGT, site mobilisation,.
MOBSITE and readiness review, READY are generic and applicable to each
decommissioning task.' Demolition,.DEMOALL and site restoration,tSITERES-
can be used to' define and report-"Non-radioactive" project costs.. PROMIS
provides the capability to link each of these projects creating discrete
projects, i.e., containment building decontamination, dismantlement and
demolition or join all projects into a single decommissioning project. *

This option has been completed.

15
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A conservative approach was taken in the calculations and basic data,.

entered in the resources database. All resource person-hour rates at
1samt 15 percent higher than currently reported references and a 25
preent contingency is included as overhead and profit. .Similarly, all
equipment rental and subcontract activities have had the same treatment
and use a 25 percent contingency reported in the CE & PROPIT line. PIXED
COSTS were calculated and/or confirmed by experienced professionale and
use the moet accurate rates currently available, i.e., radioactive waste
container,-disposal and transportation charges. OPU supplied resources,
project. manager, quality assurance engineers, Penelec Line crew, etc.,
were included as fully burdened rates, unconfirmed, with 25 percent CH & |

,

PROPIT consideration..

Work Performance Package, WPP was estimated on an experiential-bases ~ f

.because this activity requires definitive input from a more detailed site J
*

and building characterisation and the results of the Engineering.
Evaluat yn- mentioned above.

1
4

. .

. .

1

Waste disposal, WASTRAN, included in the total estimated cost,.TEC, was
J

s
' calculated using current disposal, container and surcharge rates and .

] transportation tariffe.. Disposal in FA and Barnwell were considered, )
! Barnwell was used because PA lo yet undefined. However,:the PA l
: calculation used Chen Nuclear Services, Inc. rates, which appear in a. {recent proposal to PADER, and are considerably higher than the current or !
t

projected Barnwell rates. Any waste disposal scenario or parameters can I;

''

be quickly evaluated with minimum offort. {
| '

r Demolition, the costs = reported for the Reactor Pressure vessel removal,. |
|_ RPVR and RPVE, have been discussed with Cleveland Wrecking Company, as:

well as, DEM0hLL, SITERES and removal'of the. containment vesselsdome.4

The consensus is that the costs in-the estimate are in the proper range.4

; Cleveland Wrecking has calculated these costs and they are in agreement.
J

A key element in this estimate is the resource base. Definition of
; functional classifications is important.; Careful. review of thinee
| resources will improve the confidence level of the estimate.,

;

;- PROJMOT is the list of all GPU resources which are required to satisfy
" regulatory requirements,and expectations. Comments on the structure and

. functional philosophy will enhance'this part of the estimate.,

t

! 6.1 ASSUMPTIONS
* u ;

! A variety of assumptions'were necessary to perform an estimate'of
'

this type.- These includes.
i ,

p 6.1.1 Owner intends to completely dismantle all facilities and
dispose of all materials as salvage, sanitary fill and

1 radioactive waste; in compliance with existing pertinent
regulations as may be required by federal, state, and

i local authorities.

!

i

i
;

'

j 16
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6.1.2- Owner intende to return site to condition suitable for
unrestricted use.

;

6.1.3 owner desires a-least cost total estimated cost (Tsc). The
owner also wishes to assure that a total' constitment to -
regulatory compliance, worker doses-that are ALARA, and i
maximum protection of the public health and the environment
are maintained.

-6.1.4 Radweste will be disposed. of at'Barnwell prior to its
closure in 1992.

6.1.5 Radweste will be disposed of at PA DER facility in PA.

6.1. 6 - Owner will be primo contractor.

6.1. 7 ' ' owner will be engineer of record.-
-|

6.1.8 Project will be divided'into major tasks with related-_
_.

subtaske utilising NES method. Al1~ tasks to be performed
will have task performance packages e w leted. These-

-performance packages will establish sequence of evente, list
equipment and materiale required, and' define labor by.
category and number. 'was' dictionary from the." Project-Plan.

for. Dismantling of the-saaton Nuclear'Emperimental
Facility", Burne and Roe,LNovember 25,.1981'will be used|to
afford consistency. The W58:will, however, be restructured:

|to reflect current status, information, regulations, and
understandings.

'
i

l

, 6.1.9 The primary coolant system will be decontaminated,
*

. internally and.enternally, to permit the disposal of,all ,

components which are not activated as unrestricted scrap.
.

(Engineering. Evaluation Required.) '

6.1.10 : The containment Vessel' (CV) will be. deconed from top down to.,

;permit maximum flexibility of dismantling operations, to I

optimise ALARA,.and to minimise contamination control'
requiremento.

6.1.11 Asbestos abatement will be the first dismantling task. No-
other dismantling taske will proceed until'this. step le .;
completed and released!by QA. -(QA HOLD POINT.) -

,

6.1.12 The polar crane will be restored to service and will'be used- I

to support all decontamination and dismantling activities up i
to and. including preparation of the reactor. vessel-for
removal.

1

;

1

'
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6.1.13 - The reactor vessel will be used to package,' for disposal,
all highly contaminated / activated materials and will be-
closed and removed intact and shipped / disposed as strong '!

tight container in'accordance with 10 CPR 61 and'10 CFR 71' 1
requirements. !

!
6.1 14 cv will be dismantled using external crane.
6.1.15 !

Reactor vessel'will be removed by external crane and loadedonto transporting vehicle.

6.1'16 concrete demolition will consider explosive and |
.

non-emplosive methods.. (Engineering Evaluation Required)
6.1.17

The fuel storage pool will be used for decontamination'oflarge components. !
l

6.1.18
All large-bore pipe,-tanks and vessels will be segmented
longitudinally to facilitate direct decontamination.-

. 6.1.19 0wners decontamination and dismantling equipment which is
currently available at TMI-2- will be. utilised: to opt.imise j

equipment savings. i

j
6.1.20

CV cargo, door.will be used to support all decon/ dismantling-tasks.
A transition enclosure will be constructed'to' ,

facilitate survey and-inspection for release.- Releasable i

materials will be removed to a-temporary packaging-facility. (Engineering Evaluation Required), i

'

4

6.1.21
Emplacement of-clean rubble, from elevation'of footings to- i

an elevation which is not closer than 3 feet.to the finished
'

grade, shall be in compliance'with sanitary- ;

landfill / industrial. landfill regulations and shall. comply- j
with local-floodplain constraints. !

(Engineering:
Evaluation / Specification Required)' i

_,'

!6.1.22
A D&D team concept'is anticipated to optimise productivity.
All tasks will have schedule and cost' goals with completion |
incentives.- Teams will bid tasks and will compete with each
other on an overall project performance basis.

6.1.23
An experienced demolition contractor will be engaged for the
demolition'of all remaining structures. This may require a" sole source" procurement. (Engineering
Evaluation / Justification Raequired)

6.1.24
HP and QA resource will be required, preferably with THI-2
recovery experience.

6.1.25 Decon and dismantling labor should come from subcontractor.
Team membere should be selected and assigned on the same ,

basis as decon equipment operators.

,
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6.1.26 ' A staffing plan and schedule wi11' result from the estimate.

6.1.27 Waste volumes will be less than half of previous estimates. j

6.1.28 Work will'be performed when there le little or no 1

competition for resources.; .]
'

6.1.29 = Work tasks will be planned and implemented in small, easily
.. controlled segments.

~!

6 1.30 A performance schedule will be sought.that minimises waste
disposal penalty coste and optimises cost reduction-
incentives.

!:6.1.31 All required permite are in hand bagsga any task is
!

undertaken.- A readinese review should be a routine activity
of management during the implementation of any|and'all
activities.

6.2 UPDATING THE 1981 BURMB & ROR ESTIMATE

.6.2.1 INTRODUCTION: As a comparative tool for thisLcost estimate, i

the'1981 Burne-and Roe estimate was-reemanined'and adjusted. '

to 1990 dollare.- The.results are presented in section ;
6.2.3.

I

6.2.2 AASUMPTIONS: A comparison of the similarities and
differences-in the assumptione used in the present estimate
and the 1981 Burne and Roe estimate-is presented in section
6.2.2.1 through:6.2.2.19.

.. j

l
a
(

..

|
!

!

,
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SNBC 88TIMATB
ASSUMPTION COMPARISON MATRIE

BURNS AND RDB ASSUMPTIONS- CURRENT ASSUMPTICMS

,6.2.'2.1 Burial site for Radioactive PA if open
waste Barnwell, SC.

6.2.2.2 Burial site for non-radioactive Site not in~Bedford
waste Bedford County Landfill, County will be used.-
Hopewell, PA

a
6.2 .2' 3.- Surial site for "hasardous" site not in Bedford j.

non-radioactive waste Bedford County will be used. 1

00 Landfill, Hopewell, PA- I

6.2.2'.4 - No'ealvage or scrap value of. Scrap value will be-
equipment has-been assumed evaluated

6.2.2.5 Remedial actione limited to Remedial Actions are all:
Exclusion Area known involved' areas

6.2.2.6- The removal of structures or GPU will act as Prime
equipment will be accomplished contractor-and will l
by a-Constructor by direct hire ' provide required-labor
and supervision of union personnel.
In keeping with traditional-
jurisdictional practices, Laborece-

- will be used to the maximum enfr"
femelble.;spsciality services ' sa speciality services will H
be subcontracted'as needed. be subcontracted.

,

6.2.2.7 . Labor rates corresponded to Labor rates are current'
enisting. local saaton rates. GPU contractor scale for. ' ,

'

No overtime was' assumed. required skille. No

overtime is' assumed. '

6.2.2.8 HP, Engineering, Safety,'etc. GPU will; perform all |be performed by private project management
contractors GPUN was to provide site tasks.
environmental monitoring services >
and 6 management /oupervisors, i.e.- PM,
Radwaste Shipping supervisor, CE,,

cost Accounting Specialist, Health
Physicist, QA Engineer. ,

6.2.2.9 Reactor-Vessel and internale are: . Reactor Vessel / Internal's-
assumed to be shipped by rail in are assumed to be shipped
one-piece (olngle package).- by rail in one-piece..

.

.?

-
.
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SMBC 88TIMhTB
ASSUMPTION 00NPAR180N MATRIE

SURNS AND 208 ASSUMPTIONE CUR.4NT ASSUNPTIONS

6,2.2.10 Licensing and regulatory approvals L'. censing and regulatoryare reflected on Project Schedule approvato are assumed to
(Section V). be in-hand at start of

this phase.

6.2.2.11 Workers wearing Anti-C's 6 hre same
Workers wearing Resp. 4 hre
productive work respectfully.

6.2.2.12 Structure / systems removal seg. Structure / systems removal
as noted sect /.on V. as noted in sections IV,V

of revised estimate.
6.2.2.13 Primary system does not contain TRU waste will be

TRU waste in excess of 10 reevaluated.
nanocuries. Alternate burial at
Govt site. Decon est $400,000.

6.2.2 tie Assumed need to dowater or add Flotation of CV will be |
till, est $52,600. evaluated in this est.

L.2.2.15 Staan Generator, Pressuriser, 80,PR,MCP,RRE,NRME will
Main Coolant Pump, Regenerative be deconed to
Heat Rachanger, Non-regenerative unrestricted release asHeat Rachanger shipped to Barnwell scrap.
as LSA > type A quantities.

6.2.2.16 Structural steel, decking, staire same
and containant vessel steel will
he desoned and disposed of as non- '

contaminated material.

6.2.2.17 Contaminated piping is assumed to Same
be decentaminated and disposed of
no non-contaminated material.

6.2.2.18 Polar crane not to be restored Polar crane is restored
and used. and used.

4

6.2.2.19 CV concrete / steel removed to 5 ft same except all concrete
below grade, 31. 806'0*. No will bw ancontaminated..
activation of concrete.

.
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6.2.3 Unnattaa - ativuattaa Tumn 1981 affERRS & Ang mattng: The
1981 Burns and Ree estimate had allotted $433,000 for
radweste disposal. This is inadequata by today's standards
and will be adjusted for later in this calculation.
Initially, however, the $423,000 is deducted from the atti
total estimated cast of $10,545,000 to. yield a 1981 estimate
of $10,132,000. This 1981 estimate was adjusted for
inflation to 1990 dollars at 5% per year to yield a 1990
aubtotal, without radwasto coste, of $15,718,057.

A nominal value for 1990 radwaste disposal cost le $40 per
cubic foot. About 40,000 cubic feet of radwaste remain at
Santon that would cost $3,200,000 in 1990 dollare. This
would yield a total adjusted Burne & Roe estimate of.
$18,918,057.

6.2 The following tables present the updated cost estimate for ANBC
decommissioning. Table 4 susunarises the costs of all elements of
the project._ Tables 5 through 21 provide the detailed estimates for
each major project. A standardised approach has been used.

.

5
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-TABLE 4
,

,

SNEC DECOMMISSIONING CDST ESTIMATE
.

MASTER SUMMARY CHART

Maior Proiect Activity Costs Exclmamtory Notes

1. Project Management $1,714,720 PROJMGT - 1/90 to 7/92

( 2. Engineering Evaluations $381,860 ENGEVAL - 19wign Engineering

4
' 3. Revise Plan $105,400 REVPLAN - NRC Application Preparation

4. Work Performance Packages $114,400 WFP - Requires Results from Engineering Evlauations

5. Obtain Permits $2,261,100 PERMITS

G. Complete Readiness Review $11,940 READY - GPU Management Review

7. Site Preparations $1,368,380 SITPREP - Includes Construction of WPF**

O. Mobilize Site 3101,300 DBSITE - Training / orientation

9. Prepare for Containment vessel Decon $25,050 PREPDEC - Prepare Containment Vessel for Decon

13. Decon Containment Vessel $122,938 DECON * Top Down"

11. Decon Primary Collent System $394,760 DECPCS Includes Special Subcontractor's Costo

12. Dismantle Contair-sent Vessel Pipe & Equipment- 5603,725 DISMANT - Need Demo Plan to Improve Cost Estim.ates

13. Remove Reactor Preenarc vessel 5485,740 RPVR - Icaludes Special Subcontraf or's Costo

14. Waste Disposal $1,971,423* WASTRAN - No Volume Reduction

15. Demolish All Structures $245,593 DEMOALL - Non-Radioactive Cost

10. Restore Site $153,990 SITERES - Non-Radioactive Cost

17. Final Report Preparation 5496,560 FINREP - For NRC

Total Estimated Cost (Excluding Soil Disposal): $10,558,879

Notes:

To Barnwell South Carolina*
WCPF = Waste Classification & Processing Facility**

23
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TABLE 5

|

@ DEcobalIRBIGIIIMS QQRT RSTIMkTE
I

WOR PRCL7ECT &cTIVITY StDathkY SMERT,

|

i

.

1.0 NMIB OP MAJOR PNATECT ACTIVITY: Project Management

2.0 BRIEP DESCRIPT20N This activity accounts for the totai management of the
project. It includes til management functione relatc4 |

to the project including the jobsite superintendent.
]The costs ast. cme a 1/1/90 project start and 7/31/92 )

finish.
)'

. I
'

3.0 TOTAL COST OP KhJOR rROJECT ACTIVITY WITH ASSUMPTIONS:
i$ 1714720 (1990-present worth 8)

1
4.0 MAIM SUSELEMENTS OF MAJOR PROJECT ACTIMTY: !

j Labor /ekills Esplanatory
Name of aubelemqnt % ired

. 2_ untam
1

,

,

,

j 4.1 Manage Project Project manager 153600 MOT 344 days i

;

4.2 Pield Clerical Job Clerk 59400 JCL 394 days

4.3 Environmental Environ Consultant 153600 P % M4 days

4.4 Health Physice Health Physiciet-2 369600 HP 528 days

4.5 Quality Assurance QA Engineers-2 2f4200 QAE 528 days
l! 4.6 Supervios Pield Job superintendent 422400 JS 528 days 1L

4.7 Manage Warehouse Warehouse Super. 126720 WSUP 396 days ),

4.8 Warehouse Cler. Warehouse Clerk 59400 WCLER 396 day

4.9 Technical Spt Project Consultant 85800 PCONS 165_ day,

5.0 WASTE CONSIDERATIONS:
; NONE

!

| 6.0 OTHER CONSIDERATIONS:
'

Project manager and project environmental consultant are assumed to be
available an average of 4 hours per day. QA engineers are assumed to be

,

part-time "as needed". Rates are unburdened and unconfirmed. All elements
have a 255 contingency. .

.
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| TABLE 6
i

4MSc DRQQinLISAIQIIIMS QQaf RSTIMhTE
,

| nsa,1qa PRCLTECT ECTIVITY StnRR&RY SMERT

1.0 NAME OF MAJOR PROJECT ACTIVITY: Engineering Evaluations !

2.0 BRIEF DB9CRIPT!00ft This activity is required to evaluate engineering |
.

alternatives. The evaluations will consider cost, !

technique, ALARA, waste gsneration, and practicality.
,

They will provide the engineering specifications ;
necessary to complete the tasks. And, they will >

provide the outline for the work performance
packages. These evaluations are essential to further i

j definition of proj nt cost. |

3.0 TOTAL CCST 0F MAJOR PR&7VCT ACTIVITY WITH ASSUMPTIOllst
$381,860 (1990-present worth 8) ,

4.0 MAIR SURELEMENTS OF MAJOR PROJECT ACTIVITY:

Labor / skills Esplanatory
Maap of subelement Raouired a metam

4.1 Asbestos Removal Engineering 5930 PCONS 10 days

4.2 Concrete Demolition Engineering 42250 MOIIS 125 day

4.3 Crane Restoration Engineering 5930 Pcosts 10 days'

4.4 CV Floatation Engineerin.g 41190 P00188 63 days.

i4 Decon Water M0T Engineering 10480 PColts 10 days;
:
' 4.5 PCS Cocon Sngineering 35690 PCONS 63 days

4.6 RX PV R W yal Engineering 42250 PCONS 125 day
'

,

4.7 Rubble Implace Engineering 36450 P00018 25 days +

4.8 Site Soil Report Engineering 40500 PENV 38 days
f

4.9 Waste PKG Facility Engineering . 41190 P00008 63 days
,

5.0 WASTE CONSIDERATI0088:
NOME

6

i 6.0 OTHER CONSIDERATIONS:
| Included in costs are estimates reported as fixed costs, $241,900. . All

elements have a 256 contingency.

,

| 25
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TABLE 7

q gaine nacoantrasIostInn cos? ESTIMarE

was ranraer acrIvIrr stnaamar smaar
j

'

;|

1

1,0 NAME OF MAJOR PROJBCT ACTIVITY: Revise Plan
{

;

i
i'

2.0 BRIEF DESCRIPTICIls This activity includes compilation of esisting data |
7 and information in order to prepare a draft of an i
: application for permission to decommission and amend

}
j the technical specifications for santon, in format !

suitable for submission to the USNRC.~;

; I

j 3.0 TOTAL 008T OF MAJOR PROJECT ACTIVITY WITN ASSUMPTICIls
$105,400 (1990-present worth 8)1

i
,

1
A

,

j i

j 4.0 MAIN SUSSLEMENTS OF MAJOR PROJECT ACTIVITY:
f

) Labor /ekille Raplanatory
; Mame of anhalement Reauired B Metam
'

i
4.1 Obtain All Info Engineering 5200 P00118 60 days

*

1

{ 4.2 Draft Revision Engineering 15600 PCONS 60 days >

4.3 Management comment
j Period GPU Mget 69000 PM 30 days

; 4.4 Complete Plan Engineering 15400 P00088 30 days |

|

j 5.0 WASTE Coll 8IDERATICIIS
Nollt )

|

'
6.0 OTHER 00NSIDERATICItas

i
,

; costs include ties for review (8 houra por day for the 30 day review '!
i period) for quality amourance, health i ysics, environmental, and otherh

management..

:

I

|

!

|

1

l .

|

|

|

l
I.
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TABLE 8
;

I

altac DRomangssIteIIma coat ESTIMkTE |
i

|
'

!RIAJOR PRCLTRc? ACTIVITY SulaihtY RERET ,

,

i
|

|
'

f| 1.0 NAME OF MATOR PROJECT ACTIVITY: Obtain Permits

2.0 BRIEF DESCR.'PTION: This activity considers the engineering, f
administrative, management, and public reistions,

efforts required to obtain governmental permite.
|

.

3.0 TOTAL cos? 0F MAJOR PROJECT ACTIVITY WITN ASSUMPTIONS:
52,261,100 (1990epresent worth 5) :,

;;
<

t
4.0 MAIN sUSELEMENTS OF MAJOR PROJECT ACTIVITY: ;

Labor /ekille Explanatory
Name of subelement Reautred B Motaa

,

.

4.1 Bedford County Management 337700 PENV 160 days
a

4.2 EPA Concurrence Management 400200 PEWV 160 days
,

t

4.3 Rail Permits Management 272200 PENV 160 days ;
'

4.4 D&D & Td Changes Management 714200 PENV 160 days

4.5 PADER All Management- 272200 PENV 160 days
>

4.6 PADOT Wide & Hvy Load Management 67700 PENV 160 days ;

4.7 Liberty Township .4anagem ent 196900 PENV 160 days
!

!
5.0 WASTE CONSIDERATIONS:

NONE

6.0 OTHER CONSIDERATIONS: }
NONE '

.

1

I
i.

|

:

I

:-
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1TABLE 9
{

j SHEC DEGRARIABIQMING CEhST RSTIMhTE
|
f

| M&ppy PRMRcT ACTIVITY StBAlkkY SMERT

1 i

~

1.0 NAME OF MAJOR Pk W CT ACTIVITY: Work Performance Pack * A Preparation J
)

2.0 ERIEF DESCRIPTION: This activity will complete the composition of the i

wirk performance procedures required to implement the
,

; wo.* k . These are in addition to other standard project )protedures, i.e., quality soeurance, training, etc.
;

,

, 3.0 TOTAL COST OF MAJOR PROJECT ACTIVITY WITH ASSUMPTIONS:
L 8114,400 (1990-present worth 5) l

tt
i,

4.0 MAIN SUSELEMENTS OF MAJOR PROJECT ACTIVITY:

) Labor /ekille Explanatory
Name of anhelament Imautrad R ma+==

4.1 Asbestos Removal Engineering 5200 PCONS 10 days i

;

j 4.2 Charact & Survey Engineering 13000 PCONS 25 days

4.3 Decontamination Engineering 13000 PCONS 25 days

4.4 Diemantling Engineering 20800 PCONS 40 days

4.5 Rubble Ieplace Engineering $200 PCONS 10 d,ays

4.6 WCPF Construction
I Plane Engineering 36400 PCONS 70 days

4.7 Structural Desc Engineering 5200 PCONS 10 days
!

4.8 Waste Classification Engineering 5200 PCONS 10 days

4.9 Waste Packaging Engineering 5200 PCONS 10 days

i 4.10 Waste Shipping Engineering 5200 PCONS 10 daye
i

5.0 WASTE CONSIDERA.TIONS:
NONE

6.0 OTHER CONSIDERATIONS: These procedures will be' outlined and will have
functional requirements-prescribed in the related engineering '

evaluations. All elemente have a 254 contingency.

.

28

- , ._ .. _ _ - , . _ . _ _ . ~ _ _ . . _ _ _.- __ _ _ _ _ _ , _ _ _ - _ _ . _ . _ _ . . -



- - _ . - . . . _ ~ . . . - . . - . - - - - - . . . - - . . . - ~ . - - - - . . . - . - . - - - . . . - . . - _ . - . - - -

I

*;, o .

1
.

TABLE 10
|

| EERC DECEMetIsalCMIME COST ESTIMkT3

mm.zan Pha7ECT ACTIVITY ELDetaEY SMEET

11.0 NAME OF MAJOR PROJECT ACTIVITY: Readiness Review ;

2.0 BRIEF DESCRIPTION: This tetivity is an optional management process that '
'

provided for an orderly assessment of project statue .

prior to initiating field activities.
|

-

\

!
3.0 TOTAL COST OF MAJOR Ppt |h7BCT ACTIVIiT WITN ASSUmi20NS: i

$11,940 (1990-present worth 8) )

.

4.0 MAIN SURELENENTS OF MAJOR PROJECT ACTIVITY:
i

Labor /ekille Explanatory
|

.

Name of subalamant Ramuired i Metas
i

4.1 Management Review GPU MOT 11840 PM 2 days I
l

4.2 Obtain Permission
To Proceed PM 100 PM 1 hour

,

i

5.0 WASTE CONSIDERATIONS:
,

NONE

'
,

6.0 OTHER CONSIDERATIONS: This cost estimate assumes participation,at a
corporate management review and includes all project management functions
as well as principale from major subcontractors. No allowance is given
for corporate management participation. All elements have a 254
contingency.

i

I.-

|

|

:
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TABLE 11
!*" DENT 14IOMfIAS r T RaffMhTR|

wnon paene? AcTIvrTr gr== ==v =-
-1

i

1.0 MAME OF MAJOR PROJECT ACTIVITY: Site Preparations

2.0 ERIEF DESCRIPTICIts This activity considers all_etepe necessary to upgrado
existing facilities and reactivate, including
provision of services, tools, equipment, materials,
and consumable supplies.

!

3.0 TOTAL COST OF MAJOR PROJECT ACTIVITY WITN ASSUMPTI0llSt.j $1,368,300 (1990-present worth $) '

,

4.0 MAIN SURELEMENTS OF MAJOR FINATECT ACTIVITY: I

Labor / skills
.

Explanatory' ame of sube1 ament amenired a mee. g
|4.1 Equipment Parking Management 6000 JS 15 days

4.2 Upgrade Site
Power Line crew 10700 JS 5 days

,

4.3 Materiale Laydown Management 1425 JS 5 days
4.4 Restore old Garage Management 41140 JS 42 days
4.5 Reposition Trailers Management 33575 JS 21 days #

4.6 Receive Supplies Management 941700 WSUP 10 days
,

4.7 Restore Crane Management 54600 JS J1 days ;

4.8 Truck Parking Management 4750 JS 10 days .l

4.9 Install Training '

and Store Management 54605 JS 21 days-

4.10 Construct Waste
Facility Subcontractor 219885 JS 64 days

5.0 WASTE CONSIDERATIONS:
NONE

6.0 OTHER CONSIDERATIONS: Included in this estimate is a fixed cost total-of
$939,900 for construction and restoration materials, small tools,
consumable supplies, and specialised equipment not provided bysubcontractors, e.g., hydrolasers. All elements have a 25% contingency.

'

30
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TABLE 12

SMECLDECQIGitBSIQ51MG MST ESTIM&TE

maaan PaoJacT acervrTr Stammar Samar
1

1.0 NAME OF MAJOR PROJECT ACTIVITY: Mobilise site

'2.0 BRIEF DESCRIPTIOII: This activity considers costs for mobilising required
labor force and providing for their training and
orientation. '

,

;

3.0 TOTAL COST OF MAJOR PROJECT ACTIVITY WITH ASSUMPTIONS:
5101,300 (1990-present worths)

:
!

4.0 MAIN SURELEMENTS OF MAJOR PROJECT ACTIVITY: !

Labor / skills Explanatory .

Mama of subelement Reauired R Notes<

1

] 4.1 GET/ RESP Training GET Trainer 31100 JS 5 days

4.2 Project orientation FM 25700 JS 5 days
'

4.3 Asbestos Training Trainer 21750 JS 5 days
1

4.4 Decon Training WPT 22750 JS 5 days
4

,

! 5.0 WASTE C00f8!D3RATI0llS
!- NONE '

4 "
,

| 6.0 OTHER CONSIDERATICIIS: Included in these costu is the training of all
j labor required for crane restoration, preparation fer containment vessel ,

decontamination, construction of the waste classification and. packaging
i facility, waste packaging, and contnirment vessel decontamination. All

| elements have a 25% contingency.
!

,,

N

,

l. .<

,
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TABLE 13

auRc D2ccentissIceline cost IsTIMhTE

MAJOR PEfMECT ACTIVITY SIDAfARY REIET
1

|

1.0 NAME OF MAJOR PIMMECT ACTIVITY: Containment Vessel Decon Preparations
;

2.0 BRIEF DESCRIPTICIls This activity includes all labor necessary to prepare
the containment vessel for " top-down" decontamination
using high pressure water methode.

- ,

'

3.0 TOTAL COST OF MAJOR PROJECT ACTIVITY WITN ASSUMPTICIIS:
'

$25050 (1990-present worth $)

3 i

4.0 MAIN SUSELEMENTS OF MAJOR FIE7ECT ACTIVITY:

$ Labor /skille Baplanatory <

Name of subelement Reauired 2 Meena
I

4.1 De-energise CV
Electricity Electricians 400 ELE 1 1 day

4.2 Install Lights I

A Li*to WPT 11000 SPU 5 days

4.3 Install Water Stope WPT 12500 SPU S daya

4.4 QA Approval QAE 1150 QAB 1 day

--
~

5.0 WASTE CONSIDERATICIIS: '

NONE '

6.0 OTHER COIISIDERATICIIS: ' Estimate assumes very small work force in full
,

protective clothing and all work activities rehearsed prior to containment '

vessel entry. Total cost assumes that effort required will be einimal; <

however, unanticipated events and conditions may result in an increase in ]this cost. All elemente have a 254 contingency. ;
1

i

,

32.
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TABLE 14
,

!

SNEC DECOMMISSIOU NG COST ESTIMATE :
!
*

MAJOR PROJECT ACTIVITY SUMMARY SHIET
1

S.

1.0 NAME OF MAJOR PROJECT ACTIVITY: Containment Vessel Decontamination

2.0 BRIEF DESCRIPTION: This activity is the. effort required to decontaminate
the containment.vossol " top down".

5

3.0 TOTAL COST OF MAJOR PROJECT ACTIVITY WITH ASSUMPTIONS:
$122,938 (1990-present worth $)

-.

4.0 MAIN SUBELEMENTS OF MAJOR PROJECT ACTIVITY:

Labor / skills Explanatory
Name of subelement _Reaufred $ Notas

4.1 Decon Dome & 812 JS 35000 DEC 1 10 days

4.2 Decon to 779 JS 31500 DEC 1 10 days '

4.3 Decon to 765 JS 27500 DEC 1 10 days

4.4 Remove & Pkg AsbestosJS 10938 DEC 1 10 days;

4.5 Certify End-point. QA 18000 QAE 60 days

5.0 WASTE CONSIDERATIONS: Volume Curies- Costs Notes

|
5.1 Radioactive Waste 200 cu.ft. TBD see waste disposal estimate

'

5.2 Asbestos Waste 200 cu. yds. 10000

6.0 OTHER CONSIDERATIONS: It is assumed that all water used for the
'

decontamination will be processed to meet free release criteria and that ,

contaminants will be solidified in a volume of less than 100 cu. ft. This
e decon activity does not influence the waste cost-for the projoct '

significantly. Under 5.2 above asbestos waste has been estimated to be
200 cu. yds. based on tonnage of piping and component steel. Disposal at-
a certified disposal site was calculated using $50.00 per cu. yd, $10,000
disposal cost is listed as fixed cost in this activity data base. All

'
elements have a 25% contingency.

33
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TABLE 15

SNEC DECOMMISSIONING COST ESTIMATE

MAJOR PROJECT ACTIVITY SUMMARY SHEET

.

1.0 NAME OF MAJOR PROJECT ACTIVITY: Primary Coolant System Decontaminati.a ;

!
-

2.0 'BRIEF DESCRIPTION: This. activity considers the optional cost of in systemo

decontamination of the primary coolant system.

i
:

3.0 T'. RIAL COST or MAJOR PROJECT ACTIVITY WITH ASSUMPTIONS:
$394,760 (1990-present worth $)

,

i
;4.0 MAIN SUBELEMENTS OF MAJOR PROJECT ACTIVITY:

Labor / skills Explanatory
Name of subelement Reauired S Notes ;

4.1 Qualify contractor GET 103890 JS 5 days
Personnel Subcontractor 250000 Fixed cost !

4.2 Locate & Assemble
Equipment Subcontractor 9969 JS 5 days

,

4.3 Perform Cold Test Subcontractor 1988 JS'2 days
;

4.4 Run Process subcontractor 27313 JS 19 days

4.5 Certify End-point QA 1600 QAE 1 day.

5.0 WASTE CONSIDERATIONS:
NONE

5.1 Radioactive Wasten all waste is subcontractor responsibility and will
! be processed and removed at no additional cost

5.2 Nonradioactive Waste
NONE j

,

; 6.0 OTHER CONSIDERATIONS: This activity has many alternatives. The waste
! that is produced by a specific process can vary enormously. Therefore,

the engineering evaluation for this activity is crucial to a sound
|

management decision.to proceed with this option. All elements have a 254
contingency.

34
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TABLE 16
; *

SMRC DRoonquIaSIGNING CORT RSTIM&TE j,

i

Won PBCL7ECT ACTIVITY BtDathRY RMEET

!

1.0 NAME oF MAJOR PROJECT ACTIVITY: Primary And Balaace of Plant Systems-
Dismantling >

a

?

2.0 BRIEP DESCRIPTION: This atitivity estimates the cost to remove all piping !
and equipment in the containment veeeel. It includes |preparation for removal only of the. steam generator,
pressuriser, and other large componente. ,

;

;

3.0 'ISTAL COST OF MAJOR PROJECT ACTIVITY WITH ASSUNPTIONS:
"

,

5603,725 (1990-present worths) j

4.0 MAIN SUBSI.EMENTS OF NAJOR PRCA7BCT ACTIVITY:

Labor /ekille Explanatory
Name of subelement aneutrad a notaa '

4.1 Nobilise Crew JS 12480 Sao 2 days
I 4.2 Diamantle Balance

of Plant JS 326920 SSG SS days
.

4.3 Diamantle PCS JS 259700 830 98 days

4.4 Certify End-point MP 4625 HP 5 days

5.0 WASTB CONSIDERATIONS:
I !

All waste is included in waste disposal estimate.

6.0 OTHER CONSIDERATIONS: A major consideration in this estimate le !

aignificant volume reduction of contaminated wastes. The containment
vessel decontamination, the primary system decontamination. and the
dismantling activities have the potential for a 904 volume reduction of I

contaminated wastes. The cost to achieve this reduction is in-the range )
of $500,000 to $750,000. Potential recovery of scrap metal appears to be I
in the same range. Therefore, it appears that this approach will be cost |

! effective. . However, the engineering evaluation for primary coolant-system
3decontamination and reactor pressurs vessel' removal will more clearly )define these coste. Judgment should oe reserved until the engineering is

completed. All elements have a 254 contingency. 'l

.

35

1

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



.
. -

.
.

'.. .,

.

TABLR 17

maae namaataarcarma = 1 maTimTa

MlWOR NMt"P ACTIVf?T E= =M a-.. m

1.0
NAMB 0F MAJOR PRCh7BCT ACT'.VITY:

Reactor Pressure Vessel Removal

2.0 BRIEP DESCRIPTICH: This activity includes removal and transport of the
reactor pressure vessel intact to the railroad in
Holidayaburg, PA by a subcontractor.

3.0
TOTAL COST OF MAJOR PRCA7ECT ACTIVITY WITN ASSUMPTIONS:$485,740 (1990-present worth $)

4.0 -

_ -
-

MAIN SURELBMENTS OF . MAJOR PROJBCT ACTIVITY:
._

Labor /ekilleName of anhal;c_nt Raplanatory-

Rasuired 1 meena
__

4.1 Mobilise Subcontrator JS $6576 JS $ days !

4.2 Remove Does Demo contractor 238480 JS 30 days
4.3 Remove Pressure

/essel Subcontractor 58120 JS S0 daye
4.4 Load Intermodal Subcontractor 26564 J8 2 days
4.5 Transpor; to

Railhead Subcontractor 42210 JS 9 daye
4.6 Relocate Intermodal

& Crew Subcontractor 27180 JS 6 days
4.7 Unioad Rail & Trans

to Burial Site Subcontractor 39610 JS 9 daye '

5.0 WASTB 00NSIDBRATIONS:
NONB

{

6.0 OTHER CONSIDERATIONS:
burial cost of the reactor pressure vessel.This cost does not include rail transportation or

The engineering evaluation
for removal of the reactor pressure vessel will evaluate the feasibilityof thie approach.

The pressure vessel weight ie sufficiently high to
preclude _ loading additional activated / contaminated materiale into it.
This consideration can only be resolved by the engineering evaluation ,

which is beyond the scope of this estimate. ..

contingency. All'elemente have a 25%

'

36

~ _.



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

| :

1

*
., .,

l
*

|

TABLE 18i

ggpc DBQQbeirABIQIIIMS char Mar 1MkTE

vpon Paaract acervirr auxumar aMaar

;

.e

1.0 NAME OF MAJOR PROJECT ACTIVITY: Waste Disposal >

'

;

';

2.0 ERIEF DESCRIPT!006: This activity considers the direct support cost to'

; sort, classify, and package the waste. It also
'

j considers cost to load vehicles, certify shipments, j
!i and to transport and bury the waste.

,I-

3.0 wrAL Cost oF MAJOR PROJECT ACTIVITY WITN ASSUMPTICIIS: f
$1,971,423 (1990-present worth 8) |

I

4.0 MAIN SURELEMENTS OF MAJOR PROJECT ACTIVITY:
i
*Labor /skille Explanatory

Mame of subalamant Required i Met.as .

4.1 Package Waste PKG 241513 JS 204 days

42 Certify Packaging NPT 18750 JS 23 days

4.3 Load & Certify Trucks N ''.' 114160 JS 264 days !

!

5.0 WASTE CON 8!DERATIOllSt Voluna Ge313 59133 |
; NottB '

5.1 Radioactive Waste see Appendix A 1597000
| Attachment
.

,

6.0 o'.'t;R COIISIDERATICIIS: This estimate considered no volume reduction,
burial in Barnwell, SC, at current burial charges, including ourcharges -

and current transportation costs.

t

|

| '
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TABLE 19

SNEC DECOMMISSION 7NG COST ESTIMATE

MAJOR PROJECT ACTIVITY SUMMARY SHEET '

2.0 NAME OF MAJOR PROJECT ACTIVITY: Demolition of CV.

I
,

2.0 BRIEF DESCRIPTION: This activity considers the demolition of the CV.

3.0 TOTAL OOST OF MAJOR PROJECT ACTIVITY WITH ASSUMPTIONS: i

)$245,593 (1990-present worth $) .

4.0 MAIN SUBELEMENTS OF MAJOR PROJECT ACTIVITY: 1

I

Labor / shills Explanatory
Name of subeleme1t Recruired S Notes ]

4.1 Mcbilize Equipment Subcontractor 1200 JS 3 days

4.2 Recove Topsoil Subcontractor 2200 JS 2 days f
i

4.3 Remove DSF Subcontractor 7193 JS 3 days e

4.4 Remove & Pkg
Contaminated soil subcontractor 30400 JS 20 days

4.5 Demo CV Subcontractor 204600 JS 60 days

5.0 WASTE CONSIDERATIONS: ;

5.1 Radioactive Waste
NONE

5.2 Nonradioactive Waste NONE

5

6.0 OTHER CONSIDERATIONS: Costs in this activity are for the direct coste of
labor, equipment, and supervision. It is ascumed that all waste will-be
buried in the existing excavations. All elements have a 254 contingency.-

,

a
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i TAELE 20

SMEC DROOMMISSICIIIMG COST ESTIMhT3
:

ML70R PBQJECT ACTIVITY SUMM&RY SMERT !
;

"

l
9

1.0 NAME OF MAJOR PROJECT ACTIVITY: Sate Restoration
I}

,

i

! 2.0 BRIEF DESCRIPTICII: This activity considers the restoration of the site to
final condition. '

*

,

3.0 TOTAL COST OF MAJOR PROJECT ACTIVITY WITH ASSUMPTICIIS:
'

i $153,990 (1990-present worth 8)
i

i
'

4.0 MAIN SUBBLEMENTS OF MAJOR PROJECT ACTIVITY:
.4

Labor / skills Explana'.:ory,

j Name of subelement moeuired i Me+ma
s

| 4.1 Remove All Site

,
Support Facilities subcontractor 43850 JS 10 days

!

] 4.2 obtain Approval to
t

| Close Excavations PENV 840 JS 1 day

4.3 Assemble & Brief.

All observers PN 2430 PENV 1 day
4

,

'

4.4 Certify Backfill,

[ Spec QA 18470 QA3 19 days
i

{ 4.5 Close, Grade &
'

Finish Subcontractor 88400 JS 20 days *

'

j 5.0 WASTE CollSIDERATICIIS: 1

1

; NONE

A

6.0 7FNER CollSIDERATICIIS: This estimate assumes that all' permissions are |
granted and that there will be no delays by intervonors. All elements

;

have a 254 contingency. j

l

|

|

.
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TABLE 21

Smac DacosotImpIcurIna cos? ESTImara

ML70R PRCL7ECT ACTIVITY SUMM&RY SMEET
1

1.0 NAME OF MAJOR PROJECT ACTIVITY: Final Report Preparation & Publicatioc
.

:

!
2.0 SRIEF DESCRIPTICII: This-activity considers all direct coste for the.,

! preparation and publication of the final project {
report. l

|

3.0 TOTAL COST OF MAJOR PROJECT ACTIVITY WITH ASSUMPTIOllS
5496,560 (1990-present worth 5) '

i

4.0 MAIN SUBELEMENTS OF MAJOR PROJECT ACTIVITY:

Labor /skille Explanatory ;
Name of subelement Reauired i Metna _ |

4.1 Ccuspils' Project Data
& Reporte PENV 102060 PElly 42 days

4.2 Complete Initial
Draft Engineering 186300 . PColts 90 days

4.3 Revic., & Commeni OPU MOT 131400 ECN 90 days

4.4 Incorporate Coeunen'e
& Edit Engineering 39600 900088 30 days

|

4.5 PM Final Review &
Publish PM 37200 PEllV 20 days

,

5.0 WASTE 00188!DERATICIIS:
I

NONE

|

! 6.0 OTHER CollSIDERATIOllS This estimate assumae GPUN internal resources not
listed. All elements have a 254 contingency..,

,

I

| .

t

.
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|
|

* *
s. .,

.

7.0 unara appannix

| The disposal coste for SNBC decommissioning wastes are the moet
unpredictable of all costo. While it is certain that radweste disposal

. costs will increase drastically in the future, the precise timing and1

magnitude of the escalation in cost is unknown. For these reasons, some
additional data and information on radweste is provided. Table 23
provides the estimated radweste volumes for various componente in the.
containment vessel.

4

!

1

Appendia A attempts to estimate the minimum cost for dry activated waste
disposal (DAW) for both Barnwell and a Pennsylvania site. Appendia a
provides an estimated breakdown of wastes shipped whole as well as
packaged and shipped in B-25 bones. Appendia C estimates costs with and ;

!

without waste reduction credit.
|

|

!

!
|

#

,

i

.,

1

|

l

i

'

1

,

i
i

l

6

0
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TABLE 22
l

RaTTMATED RADWARTE Vnt t'Mee FanM TREE ine C'V

|

Reactor Facility Component (s) Volume Activity
(cu. a) (C1)

santon Reactor vessel, head and internals 39.64 a

Pressuriser |
3.12 a )

Primary coolant Pump 2.83 a -

steam Generator 24.07 a

Domineralisers 4.25 a
'

shutdown Cooling Pumps 0.85 a ;

Relief valve Discharge tank 4.25 a
i

Purification system surge Tank 9.91 a

safety Injection Pumpe 1.42 a

Regen /non-Regen & 30 16.99 a
cooling Heat Exchanger,

!

j containment Vessel sump Pumps 0.85 a .

Discharge Tank Drain Pumps 0.85 a

Containment Ventilation Equipment 16.99 a '

; Primary Piping 5.66 a
:Aux system Piping & Valves. 28.32 a
>

' Contaminated t Act'd cont ste- '229.37 a
containment vessel

!General Valves, controllers & Inst. 42.48 a
|

Low level waste generated in 33.98 a idisposal operations '

,

Westinghouse supercritical Test Loop 42.48 a

(a) Values unknown at this time. All values are from currently available data.
]
l

'

;

|
i

'
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/.PPENDEX A
' *''

MINIMUM COST POR DAD DISPOSAL,

:

BARNWELL PA SITE,

1990 1990TRANSPORTATION ....... .......-
MILES TO DISPOSAL FACILITY = 675
COST PER MLE = 300

82.50 $3.20$/ SHIPMENT = $1.647.50 8960.00 IVVV AVG S/CU FT = $1.72 to 9e

toX COST ',

$450/98 CUBIC FEET
&' cubic FOOT = | 84.59 | | 84.5G |

.

DISPOSAL COSTS :

BASE CHARGE ($/FT3) = $36.87 $130.00 Note 1 i

* * EXTENDED CARE FUND (SFT3) = ..

* * S.C. DISPOSAL TAX ($/FT3) =
..

..

* ' SE REGIONAL COMPACT FEE (S/FT3) =
..

..
.- '

....... ....... $

$36.87 8130.00
2.4% BARNWELL COUNTY TAX = $0.04 -
LLWPAA SURCHARGE = 40.00-

' $40.00 ~ $0.00
' .......

TOTAL DISPOSAL COST (8/FT3) = | 877.75 | | 4130.00 i
.......

SUMMARY (8/ PTS)
DISPOSAL COSTS = i

$77.75
TRANSPORTATION COSTS = 8130.00

$1.72 80.98 -CONTANER COSTS = $4.69 84:59

:
TOTAL COST PER Cutic POOT e 1 884.07 I I S135.57 I It-
(WASTE BURIED IN B 25 BOXES)

,

: " 1NCLUDED IN CNSI BASE DISPOSAL CHARGE
WV BASED ON 10 98 CU FT B 25 BOXES PER SHIPMENT

Note 1: Cost estimated based on CNSI Proposal Costs Estimates for PA Site -

and briefing by B. Domsife (PA DER) to PA Waste Generators Harrisburg, January 1990.

'
,

, .
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APPENDIX B
| > e

.* * SANTON. ASSUMPTIONS FOR DeSPOSAL OF COMPCNENTS
.

Componente Assumed Sh5 ped Whele
i

Assumed Assumed Additional
Volume Vol.'me Weight Number Weight Cur 6e Transport

Oty Component (s) (Cu W) (Cu Ft) (Pounds) Shipments Sureharge Surcharge Costs

1 Reactor Veneet, Head & 39.64 1.400 131,204 1 820,000 $31,000 820,000
J

1

Internals
!

I

1 Pressuriter 3.12 110 25,000 1 81,390 50 SO

1 Steam Generator 24 07 850 52,000 1 $3,000 80 SO
!

1 Relief Valve Discharge 4.25 150 3,500 1 S430 80 SOTank

!
1 Purification System 9.91 350 1,850 1 $430 30 SO !! Surge Tar *

.

3 RogerVNon Regen & SD 18.99 600 4,200 3 S430 SO SO jCooling Heat Exchangers '

........ ........ ..... . . . . . . ...... ...... ;
2,060 86,350 8 825,680 $31,400 820,000 i

:

Components Assumed Peekaged & Sh!pped in B 28 Bones
,

h

Volume Volume
Oty Component (s) (Cu M) (Cu Ft)

5 t$ Sea Shipments
1 Primary Coolant Pump 2.83 100

5 25 Box 98 Cu Ft External Volume ;2 Domineralliers 4.25 150
Therefore: 148 Bones to Ship Waste for Disposal2 Shut $own Cool 6ng Pumps 0.85 30
Assume: 10 Bones por Shipment (weight hmited) '

2 Safety injection Pumps 1.42 50
>

Therefore: 18 Total Bos Shipments2 Containment Vessel Sump 0 85 30
Pumps

| 2 Discharge Tank Dram 0.86 30
' -

Pumps
?ontainer Coote

Containment Ventilation 16.99 600 5 25 Bon 8480 per Box hEquipment

Therefore. Total Contianer Cost (1990 Dollars)Primary Piping 5.64 200
-

>

Aux System Piping & 23.83 g,ono
Valves

Decentaminaden Coote
Contaminated & Activated 229.37 0,099 ,

Concrete . Centainment Primary System Decon (Internal): $250,000Vessel

Estemal Decon: $200.200 :General Vahres, 42.48 1,600
Controllers & Instruments l

,,,,,,,,

. LLW Generated in Disposal _33.98 1,200 Total Prolested Deeen Costa (1990 s):I 8450,200 - 1,

Opetations
.

Wesboghouse Super- 42.48 1.500
CritH:al Test loop

( ........

14,489
,

44
1
:

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



. _ _ _ _ _ . _ _ . . . . - - -_ - - - -- ----- - ' '

s

SANTO98 - DISPOSAL OF IRftADIATED ANO COesTAange4TF.3 Coas'OpeENTS F-

MATEflIAL DECON . CSSURAE3 % IDEDUCTION IN TCTAL WASTE DISPOSAL WOt.URE3 FROIS DEOce8
.'

.
. .............;

.........................................
Eeceleson (Avg %rYr): General -- - - > 4.50 % ,

; Unlety Discount Rose > 13.00 %
Disposel/Decon > t 5.00%

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

1900 Olepoeal Coets to BernesedI 1908 Festetted Dieposet Coeto to PA Site

Transportesten: $1.007.50 StShipneont Tar w u 4: 9000.00 $tShipment
Conemener: $4.se SCesFt Ceneminer: $4.58 SC u Ft

; Desposed (Germees): $77.75 S C e Ft Dieposed (8ernees): $130.00 Sces Ft
,

;_

I.. WASTE 000POSAL AT SAfDINELL

Add 6*enal<- % VR -> DAW Dispeemi <. Base Transport a Disposet .> rw __ Resedve'

teater6el Vetente Deu m ber of Dieposef Tronoport Disposet Transport Conseiner S Transport Deems Total CostYear Doesn (Cu Ft Buded) Shipseente S/Fe3 S/Shipseent Teest S Teest S Tessi S Ceees Ceees StYr1. ..... ........ ........ ........ ....... ........ ...... ...... ...... ....... ....... ....... g1990 05 0 0 877.75 $1.000 30 Se 30 30 30 Se *tsg; 3993 e0% 3.055 3 s00.42 St.7e3 8273.i3: 35.019 ss.es2 34s.000 we.4se s00a.me Q1992 05 0 0 $102A3 ' $1.043 90 30 30 $0 90 904

m
! 1993 05 0 0 $110JS $1.838 90 90 90 90 Se te *

1994 OE O O $135.00 $2.012 30 SS Se 30 90 30 0
........ ........

........
. 3.100 0 TOTALS: 3002,000
1

PRESENTWORTH (1000 SI:! $710.000 |
,

i-

t

| WASTE DISPOSAL AT PElstSVLVAfAA SITE
,

! Adent6enes
| <- % VR -> DAW Desposes 4. Base Tsensport & Dispeses .> Sorchertoe Releelve
-

teateries - Vehnne Number of Disposed Trenoport Diepeest Transport Ceneminor & Transport Desen Tesef C ost
| Year Decen (Ces Ft Buded) Shipneeneo S/Ft3 $/Shipsnent Tessi 3 Totad S Tesel S Ceees Comes StYr

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

,- 1990 05- 0 0 $130.00 9000 - 90 SO 90 30 SS Se
|- 1991 90% 3.055 3 $140.50 $1.003 $458.067 $3.311 SS.952 848.000 8479.438 $303.379
| 1992, 05 0 0 $171.93 St.000 SS SS 30 30 30 SO
'

1993 UE 0 0 $197.71 $1.006 $0 90 90 SO SS Se

| 1994 05 0 0 . 8227.37 $1.145 90 90 90 SO 90 90
........ ........ ........

3.100 0 TOTALS: 3003.000

ti19/90 PRESENT WORTH {1000 3):1 8070.000 l

I
..
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SANTON - DISPOSAL. OF 16HeADeATE3 AND C00sTARENATED CORIpONENT3

e*
. BASE CASE - ASSUIAES ZEsto HEDUCTION IN TOTAL WASTE DISPOSAL WOLUIAE3 FftORI DECON i

*

!

........................................................
Escaleson (Avg %rYr): General --------.-...-> 4.50 %

Util.ty Discount Rete - - - - > 13.00 %
~ . . - - - . . . - . - - > 15.00% iDisposal

!........................................................

I1989 D6epeest Ceese se Beesseell 1999 Protected Oleposal Coeto to PA Sies '

i

Tran w n : $1.887.50 SIShipment Trenoportemon: 9000.00 S/Stupment |%neamer: $4.58 SfCu Ft Conseiner: 84.50 SfCu Ft
Desposal (8ernwell): 877.75 SfCu F1 Despoeal (Bertueell): $130.00 SfCu Ft

,

-

!

- WASTE DISPOSAL AT SAfWIWELL I

Addotional
.

|<- % WR -> DAW W <. Bene Treneport & Desposal -> Surcharges Helee6ve !taatsdel Volume Numiner of Disposal Trenoport D6epoeal Transport Conseiner & Trenoport Decen Teemi Coet
Year Decen (Cu Ft Buned) Shipmenes S/Ft3 SIShipment Total 8 Total S Teemi S Cooes Cosee StYr :

g...... ........ ........ ......... ....... ........ ...... ...... ...... ....... ....... . . . . . . . . .

1990 OE O O $77.75 St.h 30 30 30 30 30 Se ** '

.g 1991 On 17.948 23 See.42 $1.753 81.004.914 $48.550 900.524 300.102 SS S1.804.030 g j
g

1992 05 0 0 $102.83 St.943 30 $9 90 90 90 Se n !
1993 OE O. 0 $118 2 St.ses 80 Se 30 se 30 to

* l

1994 05 0 0 $135.90 $2.012 SS - 90 90 90. 90 30 0 - '
........ ........ f

I17.900 O TOTALS: $1.804.000 t
,

t
i

PRESENTWOfml(1900 Ski 31.807.000 |
,

[

.

. WASTE DISPOSAL AT pEISISVLVAfGA SITE .

Addrhonel
i

,

<- % WR -> DAW Deposal <- 8ese Transport & D6eposal -> Sweeterges Releelve }i
'

teater6el Volume Numiner of D6eposal Transport Disposal Transport Conesoner & Transport Desen Teeni Coot !
Year Decen (Cu Ft Burled) Shipments S/Ft3 S/ Shipment Tosef S Teemi 8 Teemi S Coses Coses StYr |4

'
..... ........ ........ ........ ....... ........ ...... ...... ...... ....... ....... .......

; .1990 SE O O 3130.00 3000 90 30 90 SO 90 30 |
; 1991 OE 17.948 '23 $140.50 $1.083 S2.883.290 $23.674 909.524 989.102 90 $2.884,900 |

1992 OE O O S171.93 St.040 90 90 St' O 90 30 !
'

1993 UE O :0 $197.71 - $1.006 30 SS M /, 30 to
1994 DE O O $227.37 S ~.145 SS 90 W A 30 SO .!

, ........ ......... ........
,

17.900 0 TOTALS: 32.865.000

'
1 ' I1194 d0 ?T* .NTWORTH(1990 S)I $2.535.000 |

I
1
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SAXTON. DeSPOSAL OF IRRADIATED AND CONTAteNATE3 CON. f i

i.
e.

!
RAATERIAL DECON . ASSUBSES % REDUCTION IN TOTAL WASTE DISPOSAL WOLUIRES froes DECON '

>

:

........................................................ !

. . - . - - - - - - . . . - . > 4.50 %
- |Escaisson (Avg %#Yr): General

'

Utslety Discount Rete > 13.00 %
Disposel/Decon - - . - . . - - > 50.00 %

- ........................................................
t

!1990 D6eposef Caste to BerneueN 1900 Projected Oleposef Coeto to PA Sies
i

| Transportation: $1.607.50 $#8hipment Trenoporteelon: 9060.00 S/Shawnent
i Cnntenner: 84.50 SCuFt Conesiner: $4.5e SCwFt'

Disposal (8ermoeil): $77.75 SfC e Ft Deeposal (Sernwee): $130.00 SCe Ft|

|

|
'

i 5

| |

WASTE DISPOSAL AT BAfWOWELL
i

Addtional {
|

<- % WR -> DAW D6epoesi <. Some Trenoport & Deepoeal -> h-r - ,_ Roteelve |
| teeterial Voewsne Number of Diepeesi Trenoport Disposal Trenoport Coneetner & Treneport Decen Teest Cose

,Year Decen (Cu Ft Burio0) Shipsnense S/Ft3 $/Shipsnent Tassi S Teens S Tessi S Cooes Cosee StYr *

...... ......... ........ ........ ....... ........ ...... ...... ...... ....... ....... ....... g .

1990 4 OE O O $77.75 $1,000 30 90 90 90 SS Se *o ;

C 1991 90 % 3 %5 3 $116A3 $1.783 $366.261 $5.819 96.952 900.000 8470.480 - $800.491 [
i 1992 0E 0 0 $174.96 $1.943 30 90 90 90 SS Se |g

1993 OE O O $202.42 ' St.0GS 90 30 90 90 90 - SS M
{l 1994 OE O O $303.43 $2.012 90 $9 30 30 30 30 n i

i........ ........ -

........

3.100 0 TOTALS: 9000.000
.6

PRESENTWORTH(1900 $tl $708.000 | ;
>
i

WASTE DISPOSAL AT PEfSGSVLVAfSA SITE i
'

! Addtional [
<- % VR -> DAW Dispoems < Base Transport a rw ., ;,..-2_ __ . _ _ Roteelve ;,

; teaterial Volmene Number of Disposal Trenoport Disposal Trenoport Conseiner & Transport Desen Teest Case !

; Year - Decen (Cu Ft Busted) Shipmente SIFT 3 $/Shipenent Tessi $ Tessi S Tessi 3 Ceees Casse Stye
i< ..... ........ ........ ........ ....... ........ ...... ...... ...... ....... ....... .......

) 1990 OE O O $130.00 9000 90 S8 90 90 SS Se ;

; 1991 90% 3.055 -3 8195.00 $1.003 $5es.e40 $3.311 Ss.952 800.000 8470.468 81.138.152 i
1992 UE O O $292.50 $1.040 90 SO _ 90 90 90 Se i,

t1993 - DE O O $430.75 $1.006 30 Se 80 Se 30 90
$ 1994 OE I O O $650.13 $1.145 $8 30 90 90 90 90

'

........ ........ ........ 1

3.100 0 TOTALS: $1.136.000 I
.

4

i 1/19/90 PRESENT m (1990 S):1 S1.006.000 1 !

!

.
*

__ _v~ _ . - t- _ _ - . _w-'- < w w > a, ",e.- - s,w.- e ~- xw> .e_ _ ___,.__u _ _ _ _____-_________.___~.___._____.__._______._sa+ - -



- _ _ _ _ _ . _ _ - _ . - - - - - - - - - - - - ~

SANTOfe. DeSPOSAL OF 3RftADe?.TED A00D CoseTAtsetATE3 CoalPOB0EISTB I

BASE CASE - ASSURSES 7''90 ftEDUCTIOst !se TCTAL WASTE DISPOSAL WOL.AIED F880GB DE0000
*
**

m

........................................................
- Escalesen (Aug %/Yr):' General - - - - - - - - - - - - - - - - > 4.50 %

Useisty Descount Rose -> 13 00%
.

Desposal - - - - - - - - - - - - - - > 50.00%
........................................................

1998 D6eposef Coote so Bernesen 1998 Projected many-ama Coets te PA Sees

Transportesson: $1.687.58 Semelpsnent Tronoporteelen- gese.se $r$0elpmeent
Contenner: $4.88 SCe Ft Ceneminer: $4.58 SCes Ft
Desposed (8ernames): $77.75 $ ras Ft Disposef (Bernese): $130.00 SCe Ft

WASTE DISPOSAL AT BA6BIWELL

tWdteienal
<- % WR -> DAW Despoemd c. Bees Tennepest a rumpamms .> Sasrcenesgee flesseeve

RBete rhol Velesnie penemiser of Disposed Trenoport Olepeees Treneport Co m 'a Transport Desen Teams CeenYear Demon (Cu Ft Sneess) Seedpmenee StFe3 StSIndpanent Tessi 8 Teams S . Toast 3 Ceees Casse $svr
..... ........ ........ ......... ........ ........ ...... ...... ...... ....... ....... ....... g1990 95 0 e ST7.75 81,88e Se se Se So $s es e' $ 1991 95 17.948 23 8116 23 $1.M3 - $2.893.357 $40.568 809.536 S118.220 Se $2.319.0081992 05 0 0 $174A5 ' $1.883 SS $8 88 $$ SB W ~1993' 05 0 0 $383.42 $1.838 99 88 Se se Se 9e X
1994 05 0 0 $5BBA3 $2.012 SS $B 89 SS W $9 6,,

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

17.900 0 TOTALS: 82.338.400

PRESENTWWORTH(1989Sa $2AE3A00

WASTE DIUOSAL AT pef 80SVLVABBA SITE
aamna .e

<- % WR -> ~ DAW rumpamma '<. Base Tsenopost & 1Amposef -> Sesudnesgee Rosaseve
aseterief vecesnie 9dienbar of . Desposef Tressaport Diepeest Treneport Cenestner # Tseneport Deense Teams cost

Year Decen (Cu Ft Swied) Seilpaienes S/Ft3 St % Teend S Toad 8 Teeni 8 Cease Ceees StYr
..... ........ ........ ........ ....... ........ ...... ...... ...... ....... ....... .......

1990 05 0- 0 $13fr.80, Smee $s se 80 M 8e $s
1991 05 .17.948 23 $195.00 $1.883 $3.409.983 $23.074 809.524 8818.12e Se $3,MS.Mt

1992 05 0' O $292.50 $1.008 SB SB $9 SS 95 SD

1993 05 0 .0 $439.75 81.038 90 SS SS- SS SS SS

I994 05 0 0 $$58.13 $1.145 Sft - SS SS 99 W SS
........

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

17.900 0 TOTALS: $3.700.000

PRESENT WUOfT.Pl(1988 St I S3.292.000 I111919 O

.
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