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ANTRODUCTION

The Saxton decommissioning project has been evaluated. Tnis evaluation
is based on a site visit, several meetings with GPU Nuclear principals
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
eite work, planning engineering, and permitting indicates that the tasks
remaining to be completed will cost an estimated $10,558,879,
1990-present worth dollars, in addition to the $3.5 million already
expended for a rounded total of $14.0 million,

This revised estimate suggests a schedule which includes one year to
complete all engineering, permitting, and pre-field preparations and one
year to complete all field work. A conservative six months has been
allotted to prepatre and publish a report of final site conditions which
will be regquired by USNRC to complete the termination of all licenses.

Disposal of radicactive 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 19$92.
Industry volume reduction experience in 1989 is reported by operatiug
utilities to be in the 85-90 percent range. It is reasonable to assume
similar results with the Saxton project. A preliminary estimate of
salvageable netal 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 Burns and Roe in 1981 was reexamined and
adjusted to 1990 dollars. These efforts are summarized in section 6.2 of
this report. The results 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 resu’tant range 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.

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, Westinghouse, and Gilbert Associates
intended to construct and operate this reactor, located in the Borough cf
Saxton, Liberty Township, Sedford County, Pennsylvania, for research and
developmert 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,
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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
accomplishments were: chemical shim (boron) to supplement control rods
for control of reactivity, rod cluster control designs, hardware and
techniques for assessment of core performance, improved fuel element
designe and materials, utilization of mixed oxide fuels including
plutonium, and feasibility of operating fuel in a supercritical
environment. 1In addition to its technical contributions, Saxton provided
t.raining and reactor operational experience for supervisory, maintenance,
and related technical perscnnel.

ERESENT STATUS

All special nuclear material (SNM), including fuel, sources and all other
removable 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 exciusion areas, was removed from the site
during the period 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 Pacility",
February 10, 1975. Additionally, all equipment, tanks, and piping
located outside containment have been removed. Conversely, all equipment
inside containment (reactor vessel, vessel internals, steam generator,
pressurizer, piping, etc.) remains asseubled. Por the purpose of this
estimate, these conditions shall bs known as Phase I, which cost
$250,009.

All contaminated equipment, fixtures and s ctural surfaces, except
surficial yard materials and the containme vessel internals, have been
removed and shipped off-site. The deconta. .nated shells of the Control
and Administration Building, the Radicactive Waste Disposal Pacility,
pPipe tunnel and the refueling water storage tank foundation remain to be
demolished. This decontamination and stabilization effort 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.

EUTURE WORK

Phases III thru VI remain and are necussary to restore the site to its
original condition. Phase III encompasses the decontamination and
dismantlement of the containment vessel. Phase 1V, the reactor pressure
vessel remova., is the largest task involved in containment vessel work.
Phase 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 .n Table 1. In
addition, a flow char® of the Decontamination/Dismantlement Event
Sequence is presented in Figure 1. A mapped summary of the removal
sequence ie also presented as Pigure 2.



MAJOR SURTASKS OF PHASES III. IV, V, AND VI

AN _APPROXIMATE ORDER OF ACCOMPLISHMENT
Ehase 111, Containment Vessel Decontamination & Dismantling
1. Prepare Engineering Evaluations
2. Revise Plan
3. Obtain Permits
4. Obtain Waste Disposal Authorizations
5. Complete, Review and Approve Task Performance Packages
6. Complete Management Project Readiness Review
7. Issue Authorization "To Proceed"
8. Install/reactivate Office, Storage and Sanitary Pacilities
9. Stage, Inventory all required equipment, tools and materials
10. Install required Electrical Supply
11, Erect "Waste Characterization and Packaging Pacility"
12, Complete Project/Site Access Training and Certification
13. Prepare CV for "Top-Down" Decon
14. De-energize¢ °V Electrical Supply
15, Obtain QA Approval to "Proceed"
16. Decon Dome to Elevation 812-0°'
17, Survey, Rework/Approve
18, Inspect, Restore and Certify Polar Crane
19. Decon to Elevation 779'-@"
20. Decon to EBlevation 765'-8"
21. Survey, Rework/Approve
22, Stage Asbestos Handling/Packaging ateriale?!
23, Qualify/Certify Personnal for Asbestos Handling
24, Ramove all Asbestos IAW procedures from Bl 765'-8"
25, QA Inspect /Rework/Certify
26, Stage/Assemble Contaminated Systems Decon EqQuipment
a?, Cold Test, Qualify personnel as required

28. Decon to Specified end point
Main Coolant System
Pressure Control and Relisf System
Purification System
Sampling and Leak Detection System
Shitdown Cooling System
Safety Injection System
Storage VWell System
Cooling, Heating and Ventilating System
Vents and Drains

29. ODrain/Treat/Package Decon Solution IAW Regulatiras

30. Disassemble, decon, package and ship decon eg.ipment
315 Dismantle, survey, decon/package, dispose a’'i other e/m
32. Dismantle, segment, survey, rework/packags, dispose

all materials from decon operations

lthppinqpo:t experience recommends that this be the first thing decne in che
CV. This will be addressed in the engineering evaluations.



Ehase IV, Reactor Pressure Vesgel Removal

1. Complete Characterization

2. Complete Engineering Evaluation

3. Select Method

4. Obtain Transportation/Routing Authorizations

S. 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

Bhase V, Demolish ALL Structures

1. Survey, rework/certify Containment Vessel structure

2. Dismantle, survey, dispose of WCPF

3. Complate all survey & rework

4. Complete Independent Verification Survey (QA HOLD PT/MS)

5. Complete, review, approve demolition plan

6. Select demolition method

% Mobilize Demolition Contractor

8. Assemdle, brief ALL Observers

9. Remove Site Electrical Supply
10. Demolish the Refueling Water Storage Tank Poundation
11. Demolish the Filled Drum Storage Area
12. emove; Facia, roof-decking, window and door frames, and all other

©on-concrete components from C&A building and dispose

13, Remove roof~decking and all non-concrets components from RWDP and

dispose, Fracture foundation IAW implacement plan
14. Fracture CV foundation IAW Implacement Flan
1%, Demolish CV structure IAW implacement plan

Rhase VI, Site Restoration
1. Obtain ALL agency approval to close demclished structures
2. Assemble, brief ALL Observers
3. Close, grade and finish entire SNEC site
4. Landscape site to final condition
S. Erect monument and historical marker
6. Remove ALL site support facilities
7. Complete Report of Pinal Site Condition (Milestone)
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FIGURE 2
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RETAILS OF REQUIREMENTS FOR FUTURE WORM

Future work to be performed at SNEC will rv '~e multiple engineering
evaluaticns, work performance packages, permits. various labor skills, a
wide range of materials and equipment as well as extensive support from
GP'] Nuclear. Radiocactive waste, &sbestos, and non-radicactive waste will
be generated. The following sections provide additional detaiis on these
requirements.

sll

5.2

ENGINEERING EVALUATIONS

Prior to the completion of the Saxt.n nuclear facility
decommissioning certain major tasks should be evaluated to ensur.
proper technique, functional safety ard cost effectiveness. When
completed these evaluations should specify method, safeguards,
equipment, minimum labor, and support reqQuirements. They sh~uld
also detail schedule, cost and identify regulatory requir.ments. 7Tie
list appearing below was develcped by assessment of the project
status and the major tasks which remain to be completed.

° Asbestoe Removal

o Polar Crane Restoration

° Primary System Decon

o Reactor Vessel Removal

° Waste Characterization and Packaging Facility (WCPF)
° Concrete Demolition

° Containment Vessel Floatation

o Backfill and Rubble Implacement

o Soil Decontamination

° Decon Water Management/Treatment

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 taski to be completed, identify safety measures
to be taken, rpecify tocls, dyuipment, labor skills and related
support equipment/functis'ne. The format of these instructions is
usually such that they a»re auditable and raquire at least three
levels of approval.



3

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
engineering efforts may extend the list to include activities not
currently understood.

° Asbesto. Removal

° Characterization and Radiological Survey
. Decontamination

. Dismantling

. Implacement of Rubble

° Construction of the Waste Classification and Processing
Facility

° Structural Demolition
v Waste Classification
° Waste Packaging

° Waste Shipping

BERMITS REQUIRED

The decommissioning of the 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
to be required or anticipated as a result of discussions with
certain agency officials

° USNRC: Preliminary and Final Decommissioning Plan submittals
to the USNRC are required. Requirements for each are
extensive.

" Commonwealth cf Pennsylvania - PADER (Departmeht of
Environmental Resources): Water quality related (NPDES) issues
and other environmentally related permits will be necessary.



s.‘

. ICC Rail: Transport of the Reactor Pressure Vessel via rail
may require special permits. This fact will be
established/refuted in the engineering evaluation of the
removal of the reactor pressure vessel.

. Commonwealth of Pennsylvania - PADOT (Department of
Transportation): Wide and heavy load purmits. Reactor Pressure
Vessel removal engineering evaluation will examine the
requirement.

° Liberty J~wnsh:p: Support and temporary structures., @.4.,
waste classification and processing facility construction
permite.

o US Army Corpe O/ bhagineers: Demolition activities within the
Floodplain of the Riystown Branch of the Juniata River.

LABOR ESTIMATE

A total coet of $5,958,990 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.

° 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

o Project Support 14400 person houcs
6 persons for 300 days

° Decontamination, Dismantlement, 36000 person hours
Demolition, Site Restoration
15 persons for 300 days

. Waste Packaging 4800 person hours
2 persons for 300 days



TABLE 2

SEILLS AND LABOR
EROVECT LABOR RESOURCE (PLANNED)
ALL UNITS ARE PERSON HOURS
4R _CODE RESCRIPTION RATE

BURN WELDER HELPER (3) 15.00
CARP CARPENTER (2) 20.00
CCE CRANE CERT. ENG. 80.00
CCSPE CONTAMINATION CONT. $0.00

SPECIALIST
CORE CONCRETE SPECIALIST (4) 20.00
CRANE CRANE OPERATORS 25.00
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
HPT HEALTH PHYSICS TECH (2) 30.00
JCL JOB CLERK 15.00
Js JOB SUPERINTENDENT 80.00
PCONS PROJECT CONSULTANT $2.00
PENV PROJECT ENVIRONMENTAL 80.00

ENGINEER
PKG WASTE PACKAGING 15.00

TECHNICIANS (2)

10



TABLE 2 (Continued)

SKILLS AND LAROR
EROJECT LAROR RESQURCE (PLANNED)
ALL UNITS ARE PERSON HOURS

RESCRIPTION

PROJECT MANAG 4R

QUALITY ASS! RANCE
ENGINEER (2)

HOISTING ENGINEER (6)
AIR TOOL OPERATORS (3)
DISMANTLING TECHS (4)
SUPPORT UTILITY (4)
TRUCK DRIVERS

TRACTOR OPERATORS (3)
WAREHOUSE CLERK
WELDER

WATER PROCESS TECH

WAREHOUSE SUPERVISOR

11

80.00

35.00

35.00
15.00
15,00
15.00
12,00
25.00
12.00
25.00
70.00

30.00



$.5 GRU NUCLEAR SUPPORT

6

) wide variety of GPU Nuclear support and assistance will be
roaquired. A suggested model for a functional organization that
displays the extent of GPUN iavolvement is presented in Pigure 3.
Skills other than those available in the Nuclear Assurance Division
vill aleso be necessary to complete the job. For example, the GPU
Nuclear 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 egquipment required
to make occupational and environmental measurements.

MATERIAL ESTIMATE

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

. Miscellaneous Light Construction Materials for Reactivation and
Restoration of Trailers and Old Garage.

o Small tools, Consumable Supplies, i.e., Plastic Shoe Covers,
Ete.

° Gravel, Sand, Etc. for Laydown and Equipment Parking Areas.

° Construction Materiales for the Waste Claseification and
Processing Pacility.

° Kelly Enclosure for Observation Area.

s Cable, Brake Shoes and Other Crane Restoration Material.

12
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FIGURE 3
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5.7 RQUIPMENT REQUIRED

A very wide range of equipment will be required to accomplish future
work at Saxton. The total estimate cost of thie equipment ies
$1,917,834. A breakdown of the major types of equipment is listed
below:

. Lifting
= Containment Vessel Polar Crane
= 130 Ton Crane for Reactor
= Pressure Vessel Removal

20 Ton Mobil Crane

« Ton All Terrain Porklift

. Hauling
= Tandem Axel Dump Trucks
- 8ingle Axel Dump Trucks
= Tandem Axel Trucks with
= Flatbed Semi-Trailecs
= Tandem Axel Trucks with
= Cargo Van Trailers

. Earthwork
= Graders
= Excavating Shovels

* Demolition
= Alr Compressors
= Drille ~ High Speed Concrete
=~ BRlectric Arc Alir Gougers
- Saws
= Welding Machines
= Ram Hoe Spalling Machine
= Scabblere
= Portable Generators
= Wrecking Ball & Crane

N Decontamination
= Ultra High Pressure Water Washer
= Ion Bxchange Water Treatment System
= High Bfficiency Mechanical Pilters
- for Water and Air
= Portable Lights & Generator
- Scaffolding
- Small Manliftse
= Scabblers
= Primary Coolant System Decomtamination System
= Supplied Br thing Air System
- Personnel Decontamination Trailer
= Small Tool Storage Trailer
- Water Transfer Pumpe
= Temporary Tankage

14
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. Administration
= Portable Sanitary Pacilities
- Office Trailers
= 2 Micrn Computers and Software
= Purniture, Supplies & Duplicating Communications Bquipment

WASTE VOLUME ESTIMATES

The task of decommiseioning the Saxton nuclear plant will generate a
variety of different waste types. A summary is listed below in

Table 4.
TABLE 3
SNEC WASTE VOLUME ESTIMATES
IXPE OF WASTE YOLUME
RADIOACTIVE WASTE 17,948 rr
ASBESTOS 200 YDS
NON-RADIOACTIVE 75 yps®

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.

IHE 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 elements comes from
professionals with extensive experience in their fields and is based on
their best judgement. Prelliminary calculations based on currently
"definable” and “"known" information were completed and entered in this
effort. Included in this estimate is a schedule of "Engineering
Evaluations® which is the next logical step in the planning process.
These evaluations will consider gll 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 Saxton 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.

Seventesn major project activities have been developed as independent
projects. Each of these projects has its own logic, schedule, resources
and costs enabling GPU to evaluate and implement individual tasks. Site
preparation, SITPREP, project management, PROJMGT, sits mobilization,
MOBSITE and readiness review, READY are generic and applicable to each
decommissioning task. Demclition, DEMOALL and site restoration, SITERES
can be used to define and report "Non-radiocactive" project costs. PROMIS
provides the capability to link each of these projects creating discrete
projects, i.e., containment building decontamination, dismantiement and
demclition or join all projects into a single decommiseioning project.
This option has been completed.

15



A conservative approach was taken in the calculations and basic data
entered in the resources database. All resource person-hour rates at
least 15 percent higher than currently reported references and a 2§
Arcent contingency L8 included as overhead and profit. Similarly, all
equipment rental and subcontract activities have had the same treatment
and use & 25 percent contingency reported in the OH & PROPIT line. PIXED
COSTS were calculated and/or confirmed by experienced professionals and
use the most accurate rates currently available, i.e., radicactive waste
container, disposal and transportation charges. GPU suppiied resources,
project manager, quality assurance engineers, Penslec Line crew, etc.,
were included as fully burdened rates, unconfirmed, with 25 percent OH &
PROPIT consideration.

Work Performance Package, WPP was estimated on an experiential baces
because this activity requires definitive input from a more detailed site
and building characterization and the results of the Engineering
Evaluat..n menticned above.

Waste disposal, WASTRAN, included in the total estimated ccet, TEC, was
calculated using current disposal, container and surcharge rates and
transportation tariffs. Disposal in PA and Barnwell were considered,
Barnwell was used because PA is yet undefined. However, the PA
calculation used Chem Nuclear Services, Inc. rates, which appear in a
recent proposal to PADER, and are considerably higher than the current or
projected Barnwell ratés. Any waste disposal scenario or parameters can
be quickly evaluated with minimum effort.

Demolition, the costs reported for the Reactor Pressure vessel removal,
RPVR and RPVE, have been discussed with Cleveland Wraecking Company, as
well as, DEMOALL, SITERES and removal of the containment vessel dome.
The consensus is that the costs in the estimate are in the proper range.
Cleveland Wrecking has calculated these costs and they are in agreemant .

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

PROJNGT is the liast of all GPU resources which are required to satisfy
regulatery requirements and expectaticns. Comments on the structure and
functional philosophy will enhance this part of the estimatas.

6.1 ASSUMPTIONS

A variety of assumptions were necessary to perform an estimate of
this type. These include:

6.1.1 Owner intends to completely dismantle all facilities and
dispose of all materials as salvage, sanitary fill and
radiocactive waste; in compliance with existing pertinent
regulations as may be required by federal, state, and
local authorities.

16



6.1.2

6.1.3

6.1.4

‘.1.’

6.1.6

6.1.7

"1..

6‘10’

6.1.10

6.1.11

Owner intends to return site to condition suitable for
unrestricted use.

Owner deesires a least cost total estimeted cost (TBC). The
ownsr alao wishes to assure that a total commitment to
regulatory compliance, worker doses that are ALARA, and
maximus protection of the public health and the environment
are maintained.

Radwacte will be dispose” of at Barnwell prior to its
closure in 1992.

Radwaste will be disposed of at PA DER facility in PA.
Owner will be prime contractor.
Cwner will be engineer of record.

Project will be divided !nto major tasks with related
subtasks utilizing WBS method. All tasks to be performed
will have task performance packages c~mpleted. These
performance packages will establish seguence of events, list
equipment and materials required, and define labor by
category and number. WBS dictionary from the "Project Plan
for Dismantling of the Saxton Nuclear Bxperimental
Pacility®", Burns and Roe, November 25, 1981 will be used to
atford consistency. The WBS will, however, be restructured
to reflect current status, information, regulations, and
understandings.

The primary coolant system will be decontaminated,
internally and externally, to permit the disposal of all
components which are not activated as unrestricted scrap.
(Engineering Bvaluation Required.)

The Containment Vessel (CV) will be deconed from top down to
perait maximum flexibility of dismantling operstions, to
optimize ALARA, and to minimize contamination control
requirements.

Asbestos abatement will be the firet dismantling task. No
other dismantling tasks will proceed until this step is
completed and released by QA. (QA HOLD POINT.)

The polar crane will be restored to service and will be used
to support all decontamination and dismantling activities up
to and including preparation of the reactor vessel for
removal.
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The ceactor vegesl will be used te package, for dispomal,
all highly contaainated/sctivated Bateriale and will be
cloead and removed intaet and shipped/dieposed aa strong
tight eentainer in &ccordance with 10 coRr &) and 10 CPR 71
reguirensnta,

€V will be dismantled ueing externel crane.

Reactor veseel will bo FeRoved by external crane and lcaded
onto transporting vehicle.

Concrete demolition will conslder exploaive and
non-exploeive methods. (Engineezing Bvaluatien Roguired)

The fuel storage Feol will bs used for decontamination of
lazgo components.

All large-bore Pip®, tanks and veeesls will be aegmentad
longitudinally te fecilitate dirsect decontamination.

Cwners dacontamination and dismantling eQuipaent which i
currently avallable st THI-2 will be vtilissd to opt.imies
squipment savinge.

€V cargo door will pe ussd to eupport all d@e@n/dtsmnntlxng
taska. A transition snclosuzrs will be constructed teo
facilitats survey end {nepection for relsase. Relsssable
materials will be removed te & temporary packeging
faellicy, (Bnginearing Bvaluation Requizred)

Emplacement of clean Tubble, frem slevation of footings to
an elevation which ie ROt closer than 3 feet teo the finished
grade, ehall ba in compliance with sanitary
landfill/industrial land€ill regulstions and shall comply
with loecal flocdplain comstraints. (Bngineering
valumg&on/SpsetficatLon Reguired)

& D&D teoam concept is ankicipatad te optinlze productivity,
All taske will have schedule and cost geale with completion
incentives. Teamo will bid tasks end will cCmpate® with each
othez on an overall project performance basig.

An experzienced demolitien contractor will be engaged for the
demolition of all remaining structures. Thie May réquire a
"80le eource” procursment. (8ngineering
Bvaluation/Justification Roquired)

HP and QA resource will be reqQuired, preferably with TMI-2
FOcovery exparcience.

D&con ang diemantling labor should come from subcornitractor.
Team membere should be selectod and assigned on the same
basis ae decon oquipment operators.




6.1.268
.1.27

6.1.25

6.1.29

6.1.30

A staffing plan and schedule will result frem the estimstae.
Waptd volumss will ba leod than half of previous estinates.

¥ork will be performed when there ie little or no
ccmpatition for resources.

HWork tasks will be planned and implemented in smell, easily
controlled segmente.

A performancs echedule will bs éought that minimizes wawts

digpoeal panalty coste and optimizes coet reduction
incentivas.

All reguired parmits are in hand haforg any teek ie
undertaken. A readinees review should be a routine activity
of mansgement during the implementation of any and all
activities.

SAZRODUCTION: Re a comparative teol for this coet estinate,
€ 981 Burne and Roe @etimete was reexamined and sdjusted
to 1990 dollare. The greeulte are presented ia section

SQAAUCTIONS: A comparicon of the similaritiss and
differences in the assumptions used in the present eatimate

&énd the 1961 Burne and Ros estimate is preeentad in saection
6.2.2.1 through 6.2.2.19.




SKBC BETIKATRE

ABBUNPTION COMPARISON MATRIX

BURNS AND ROR ASSUMPTIONS

Burial site for Radioactive
waete Basnwall, SC

Burial site for non-radiosctive
vaste Bsdford County Landfill,
Hopawsll, PA

Burial eite for *hagsardous®
nen~radioactive waste Bedford
o0 Landfill, Hopewall, PA

Ko salvage or acrap valus of
equipeent hae baen asoumsd

Remediel ectionz limited to
Excluaion Arsa

The removal of structures or
equipment will ba accomplished

by & Coastruector by direct hire
and eupervision of union parsonnel.
In kesping with traditiensl
juriedietional practices, Laborers
will be ueed to the Razimus ax
feaelble. 8, sciality services ' .1
b@® subcontracted as nesded.

Labor rated corrosponded to
existing local Saxton rates.
Ho overtime wae assumed.

HP, Bnginesaring, Safety, etec.
be performed by private

CURRENT ASSUMPTIONS

PA Lf cpan

8ik@ not in Dedferd
County will be used,

8ite not in Pedferd
County will be used.

8czep value will be
evaiuated

Remgdial Actions eve all
known involved aress

GPU will act aa Prims
contractor and will
provide required labor

8peclality services will
bé subcontracted.

Labor zate&® are current
6PU contractor scale for
reQuired skille. Wo
overtime is sssumed.

GPU will parform all
project managemant

contractor® GPUWN was to provide site tashks.

environeental monitoring secvices

and & manaQement /euparvieors, L.e. PH,

Radwaste Shipping Supsgvisor, CB,
Coet Azcounting Specialist, Health
Phyeiciet, QR Bngineer.

Resactor Veseel and internals are
desumad to be shipped by rail in
one~piece (eingle package).

Reactor Vassel/internals
are sssumed to be shipped
by rail in one-piecs.




6.2.2.13

6.2.2 14

:2.2.19

6.2.2.17

°l2‘3.x°

6.2.2.19%

SABC BETIMATE

ASSUNHPTION COMPARISON WATRIX

BURNG AND ROE ASSUMPTIONG

Licensing and régulatory approvale
&re rpeflected on Proiect Schodule
(Saction V).

Horkere wearing Anti~C'as 6 hee
Horkers wearing Reep. 4 heo
productive work respectfully.

Structure/oysteme removal aeq.
ae notad sect/on V.

Primary eyotsm doed not contoin
TRU waot® Lin axcess of 10
nanocuriee. Alternate burial at
Covt eite. Decon sat $400,000.

Aocumsd noed to dewarer oy add
¥4ll, est §852,600.

Steam Censrstor, Pressuriser,

Hain Codlant Pump, Regenerative
Heat RBachanger, Hon-regenarative
Heat Rxchangar ehipped o Darawel)
&2 L32 > type A guantities.

Structural eteel, deeking, etairs
and contalinerit veseel oteel will
" devonad und dieposed of as non-
contarinatod material.

Contaminated piping Le sssumed to
b® doeonteminated and dicposed of
as non-eontaminated aacerial.

Polar crand® not te be restored
snd ueed.

CV concreta/steel reamoved to 3 fi
balow grade, Bl. 806'0". Ne
activation of concrete.

CUR.ENT ASSUKPTIONE

L cending and regulatory
approvals are 268umed Lo
be in-hand at start of
thie phase.

Structure/oyotsmn removal
ae noted in aectlons IV,V
of reviced ectimets,

TRU waete will ba
resvaluatsed.

Plotation of CV will ba
evaluated in thie eat.

86, PR, HCP, RME, MRME wil)
be deconed o
unregericted releaass oo
ecrap.

Polar crane ie reetored
and uoed.

Sam® except all concrote
will Be ancontaminated.
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SAGNE_ANE _SLIURTIRG TRE Joa1 AN 08 REATIMATE: The
1981 Buzne and Roe estimato had allotted $423,000 tor
radweate dioposal. Thie is inadogueta by today'e scandards
and will be adjusted for later in this celeulation,
Initlially, howaver, the $423,000 is deductsd frem the 1981
totel ostimated coot of §10,5.5,000 to yisl'd a 1981 eatimato
©f §10,132,000. This 1201 estimate was adjusted for
infletion to 1950 dollars at 8% PAE yoar to yield a 1990
Jubtotal, without redwaero coets, of $15,718,087.

RAZ

A nominal value for 1990 rsdwasts dleposal cost Lo $80 pr.r
cubic foot. About 40,000 cubic fem: of radwaste® remgir ag
Sazton tihat would cost $3,200,000 in 1990 dollare. Thio
would yield a total adjusted Burne & Ree 8atimate of
16,918,087,

The following tablee present the updated coot eetimete for SNEC
decommiseioning. Table 4 summarizes the coete of all elemanta of
the project. Tebleso § through 21 provide the detaliled astimates for
each major project. A standardiged approach has been uoed,




TABLE 4
SNEC DECOMMISSIONING COST ESTIMATE
MASTER SUMMARY CHART

Major Project Activity costs —Explanatory Notes
1. Project Management $1,714,720 PROJMGT - 1/90 to 7/92
2. Engineering Evaluations $381,8¢€0 ENGEVAL - |- ign Engineering p
3. Revise Plan §105,400 REVPLAN - NRC Application Preparation j
4. Work Performance Packages $114,400 WPP - Requires Results from Engineering Evliauvations
S. Obtain Permits $2,261,100 PERMITS
6. Complete Readiness Review $11,940 READY - GPU Management Review
7. Site Preparations $1,368,380 SITPREP - Includes Construction of WPF+**
8. Mcobilize Site $101,300 PIBSITE - Training/Orientation ‘
9. Prepare for Containment Vessel Decon $25,050 PREPDEC -~ Prepare Containment Vessel for Decon “
10. Decon Containment Vessel $122,938 DECON - "Top Down"™
11. Decon Primary Coll-at Syetem $394,760 DECPCS - Includes Speacial Subcontractor’'s Coets
xd. Dismantle Contairaent Vessel Pipe & Equipment $603,725 DISHANT - Need Demo Plan to Improve Cost Estimites 1‘

$485,740 RPVR - Icnludes Special Sabcontrac’ or's Coetls :

13. Remove Reactor Preessr2 Vessel
$1,971,423* WASTRAN - Fo Volume Reduction

1&. Waste Dieposal

1S. Demclish Rll Siruvctures $245,593 DEHOALL - Non-Radicactive Cost

16. Restore Site $153,990 SITERES - Bon-Radiocactive Cost
$496,560 FINREP - For NRC

17, Final Report Preparation

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

Notes:

; * To Barnwell South Carolina
}‘ *» WCPF = Waste Classification & Processing Facility
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ANES_DECOMMISSIONING COST RSTIMATR
HA'OR_PROVECT ACTIVITY SUMMARY SKERT
1.0 NAIR OF MATOR PROJBCT ACTIVITY: Project Management
2.0 BRIEF DESCRIPTION: This activity accounts for the total management of Lhe
pioject. It includes ¢ll management functions related
te the project including the jobeite supecintendent.
The coste asr me & 1/1/90 project start and 7/31/92
finieh.
3.0 TOTAL COST OF MKAJOR rFROJECT ACTIVITY WITH ASSUMPTIONS:
$§ 1714720 (1990-present worth$)
4.0 MAIN SUBELEXEINTS OF MAJOR PROJECT ACTIVTY:
Labor/ekille Explanatory
Name of subelement _Regquized — —diONen
4.1 Hanage Project Project manager 153600 MGT 184 days
4.2 Pield Clerical Job Clerk 59400 JCL 396 daye
4.3 Environmental Environ Consultant 153600 PPy 224 days
4.4 Health Physice Health Physiciet-2 JE9600 HP 528 daye
4.5 Quality Assurance QA Engineere~-2 264200 QAR 528 days
4.6 Supervise Field Job Superintendent 452400 J8 528 daye
4.7 Manage Warehouse Warehouse Super. 126720 WEUP 296 days
4.8 Warehouse Cler. Warehouse Clerk $9400 WCLER 396 day
4.9 Technical spt Project Consultant 85800 PCONS 165 day
5.0 WASTE CONSIDERATIONS:
NONE
6.0 OTHER CONSIDERATIONS:

available an average of 4 hours per day.
part-time “as needed".

Project manager and project environmental consultant are assumed to be
QA engineers are assumed to be
Raies are unburdened and unconfirmed. All elements

have a 25% contingency.
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HAJOR PROVECT ACTIVITX SUMMARY SHEET

1.0 NAME OF MAJOR PROJBCT ACTIVITY: Engineering Bvaluations

2.0 DRIEF DESCRIPTION: Thie activity is required to evaluate engineering

alternatives. The evaluations will ccnsider cost,
technique, ALARA, waste generation, 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
definition of projest cost.

3.0

TOTAL CCST OF MAJOR PROJUCT ACTIVITY WITH ASSUMPTIONS:
$381,860 (199C-present worths$)

4.0 MAIN SUBELEMENTS OF MAJGR PROJECT ACTIVITY:
Labor/ekille Explanatory

Name of subslement -Beguired e —liften
4.1 Asbestos Ramoval Engineering $930 PCONS 10 dayes
4.2 Concrete Demolition Engineering 82250 SCONS 1285 day
4.3 Crane Restoration Engineering $930 PCONS 10 daye
4.4 CV PFloatation Engineeri.g 41190 PCONS 63 days
‘ 4 Deccn Water MGT Engineering 10480 PCONS 1C days
4.5 PCS TDecon Engineering 35690 PCONS 63 days
4.6 RX PV Ruvoval Engineering 822850 PCONS 125 cay
4.7 Rubble lmplace Engineering 36450 PCONS 25 days
4.8 Site Soil Report Engineering 40800 PENV 38 days
4.9 Waste PKG Pacility Engineering 41190 PCONS 63 dayse
5.0 WASTE CONSIDERATIONS:

NONE
6.0 OTHER CONSIDERATIONS:

Included in costs are estimates reported as fixed costs, $241,900. All
elements have a 25V contingency.
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ANRC DECOMMISSIONING COST ESTIMAIR
MAJOR _FPROJECT ACTIVITX SUMMARY SHRET
1 0 NAME OF MAJOR PROJBCT ACTIVITY: Revise Plan
2.7, BRIEF DESCRIPTION: This activity includes compilation of exieting data
and information in order to prepare a draft of an
application for permission tc decommission and amend
the technical specificetions for Saxton, in format
suitable for submission to the USNRC.
3.0 TOTAL COST OF MAJOR FROJECT ACTIVITY WITH ASSUMPTIONS:
$105,400 (1990-present worth$)
4.0 MAIN SUBELEMENTS OF MAJOR PROJECT ACTIVITY:
Labor/ekille Explanatory
Name of subelement Bequized — - —liftes
4.1 Obtain All Info Engineering $200 PCONS 60 daye
4.2 Draft Revieion Engineering 15600 PCONS 60 daye
4.3 Management Comment
Period GPU Mgmt 69000 PM 30 daye
4.4 Complete Plan Engineering 15600 PCONS 30 days
$.0 WASTE CONSIDERATIONS:
NONB
6.0 OTHER CONSIDERATIONS:

Costs include time for review (8 hour ' per day for the 30 day review
period) for quality assurance, health ,hysice, environmental, and other

management .
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TABLE @

SNEC DECOMMISSIONING COST RSTIMATE
HAJOR PROVECT ACTIVITY SUMMARX SHEKT

1.0 NAME OF MATOR PROJBCT ACTIVITY: Obtain Permitse
2.0 BRIEF DESCR.PYION: This act!vity considers the engineering,
adminietrative. management, and public relations
efforts required to obtain governmental permits.
3.0 TOTAL COST OF MAJOR PROJECT ACTIVITY WITH ASSUMPTIONS:
$2,261,100 {199Cepresent worth§)
4.0 MAIN SUBELEMENTS OF MAJOR PROJECT ACTIVITY:
Labor/ekille Explanatory
tame 2f subelement ~Bequired - - —liotes
4.1 Bedford County Management 337700 PENV 160 days
4.2 EPA Concurrence Management 400209 PENV 160 days
4.3 Ral) Permite Management 272200 PENV 160 days
4.4 L&D & TS Changes Management 714200 PENV 160 daye
4.5 PADER All Management 272200 PENV 160 days
4.6 PADOT Wide & Hvy Load Management 67700 PENV 160 daye
4.7 Liberty Township danagemant 196900 PENV 160 daye
$.0 WASTE CONSIDERATIONS:

6.0

OTHER CONSIDERATIONS:
NONEB
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TABLE 9

SNRC RECOMMISSIONING COST RSTIMATR
MAJOR PROVECT ACTIVITX SUMMARY SHERT
1.0 NAME OF MAJOR PAVBCT ACT.VITY: Work Performance Paclr’ e Preparation
2.0 BRIEF DESCRIPTION: “his activity will complete the composition of the
wirk performance procedures required to implement the
wo'k. These are in addition to other standard project
protedures, i.e., quality assurance, training, etc.
3.0 TOTAL COST OF MAJOF PROJECT ACTIVITY WITh ASSUMPTIONS:
$114,400 (1990-present worth$§)
4.9 MAIN SUBELEMENTS OF MAJOR PROJECT ACTIVITY:
Labor/skille Explanatory
Nane of subelement Aequired — — 1T T -
4.1 Asbestos Ramoval Engineering §200 PCONS 10 daye
4.2 Charact & Survey Engineering 13000 PCONS 25 daye
4.3 Decontamination Engineering 13000 PCONS 25 days
4.4 Dismantling Engineering 20800 PCONS 40 days
4.5 Rubble Implace Engineering $200 PCONS 10 days
4.6 WCPP Construction
Plans Engineering 36400 PCONS 70 days
4.7 Structural Demo Engineering $200 PCONS 10 days
4.8 Waste Classification Engineering $200 PCONS 10 days
4.9 Waste lackaging Engineering §200 PCONS 10 days
4.10 Waste Shipping Engineering $200 PCONS 10 daye
5.0 WASTE CONSIDER)TIONS:
NONE
6.0 OTHER CONSIDERATIONS: These procedures will be outlined and will have

functional requirements prescribed in the related engineering
evaluations. All elements have a 25V contingency.
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TABLE 10

SNRC DECOMMISS,ONING COST ESTIMATR
HAJOR PROVRCT ACTIVITY SUMMARY SHERT

1.0

NAME OF MAJOR PROJEBCT ACTIVITY: Readiness Review

2.0

BRIEF DESCRIPTION: This activity is an optional management process that
provided for an orderly assessment of project status
prior to initiating field activities.

3.0

TOTAL COST OF MAJOR PROJEBCT ACTIVILY WITH ASSUM) . IONS:
$11,940 (1990-prasent worth$§)

4.2

MAIN SUBELEMENTS OF MAJOR PROJECT ACTIVITY:

Labor/ekille Explanatory
Hame of subelement  _Regquized = _ S __Notes

Management Review GPU MGT 11840 PM 2 daye

Obtain Permiseion
To Proceed PM 100 PN 1 hour

s.o

WASTE CONSIDERATIONS:
NONB

6.0

OTHER CONSIDERATIONS: This coest estimate assumes participation at a
corporate management review and includes all project management functions
48 well as principale from major subcontractors. No allowance is given
for corporate management participation. All elements have a 25%
contingency.
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TABLE 11

SNEC DECOMMISSIONING COST RSTIMATE
MAJOR PROVECT ACTIVITY SUMMARY SHERT

1.0 NAME OF MAJOR PROVBCT ACTIVITY: Site Preparations
2.0 BRIEF DESCRIPTION: This Activity considers all stape necessary to upgrade
existing faclilitiee and reactivate, including
provision of services, tools, equipment, materials,
and consumable supplies.
3.0 TOTAL COST OF MAJOR PROJECT ACTIVITY WITH ASSUMPTIONS:
§1,368,380 (1990-present worth$)
4.0 MAIN SUBELEMENTS OF MAJOR PROJECT ACTIVITY:
Labor/ekille Explanatory
‘Ane _of subelement -Required - - —liften
4.1 Bquipment Parking Management 6000 JS 15 days
4.2 Upgrade Site
Power Line Crew 10700 J8 § days
4.3 Materials Laydown Management 1428 J8 S days
4.4 Restore 0ld Garage Management 41140 J8 42 daye
4.5 Reposition Trailers Management 33878 J§ 21 days
4.6 Receive Supplies Management 941700 WSUP 10 days
4.7 Restore Crane Management $4600 J& 1 daye
4.8 Truck Parking Management 4750 JS 10 days
4.9 Inetall Training
and Store Management $4608 J§ 21 days
4.10 Construct Waste
Pacility Subcontractor 219888 J§ 64 days
5.0 WASTE CONSIDERATIONS:
NONEB
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 specialized equipment not provided by
subcontractors, e.g., hydrolasers. All elements have a 25% contingency.
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TABLE 12

SNEC RECOMMTSSIONING QOST ESTIMATR
MAJOR _PROJECT ACTIVITX SUMMARY SHERT
1.0 NAME OF MAJOR PROJVECT ACTIVITY: Mobilize Site
2.0 BRIEF DESCRIPTION: This activity considers costs for mobilizing required
labor force and providing for their training and
orientation.
3.0 TOTAL COST OF MAJOR PROJECT ACTIVITY WITH ASSUMPTIONS:
$101,300 (1990-present worth§)
4.0 MAIN SUBELEMENTS OF MAJOR PROJECT ACTIVITY:
Labor/ekille Explanatory
Name of subelement ~BRequired . — T -
4.1 GET/REEP Training GET Trainer 31100 J8 S days
4.2 Project Orientation PM 25700 J8 5 days
4.3 Asbestos Training Trainer 21780 J§ § days
4.4 Decon Training WPT 22750 J§ § daye
5.0 WASTE CONSIDTRATIONS:
NOWB
6.0 OTHER CONSIDERATIONS: Included in these costw is the training of all

labor required for crane restoration, preparation frr containment veseel
decontamination, construction of the waste classification and packaging
facility, waste packaging, and contiiument vessel decontamination. All
elements have a 25% contingency.
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TABLE 13

SNEC DECOMMISSIONING COST RSTIMATR
MAJOR _PROVECT ACTIVITY SUMMARY SHERT
1.0 NAME OF MAJOR PROJBCT ACTIVITY: Containment Vessel Decon Preparations
2.0 BRIEF DESCRTPTION: This activity includes all labor necessary to prepare
the containment vessel for "top-down" decontamination
using high pressure weter methods.
3.0 TOTAL COST OF MAJOR PROJECT ACTIVITY WITH ASSUMPTIONS:
$25050 (1990-present worth$)
4.0 MAIN SUBELEMENTS OF MAJOR PROJECT ACTIVITY:
Labor/ekille Explanatory
Name of subelement ~Bequired - - —lotee
4.1 De-energitze CV
Rlectricity RBlectriciana 400 ELE 1 1 dey
4.2 1Install Lights
£ Li“te wPT 11000 SPU § days
4.3 Install Water Stope WPT 12800 SPU § dayn
4.4 QA Approvai QAR 1150 QAR 1 day
5.0 WASTE CONSIDERATIONS: -
NONB
6.0 OTHER CONSIDERATIONS: Estimate assumes very saall work force in full

protective clothing and all work activities rehearsed prior to containment

vessel entry. Total cost assumes that effort required will be minimal;
however, unanticipated events and conditions may result in an increase in

this cost. All elements have a 25V contingency.

32



TABLE 14
SNEC DECOMMISSIONING COST ESTIMATE
MAJOR PROJECT ACTIVITY SUMMARY SHEET

1.0 NAME OF MAJOR PROJECT ACTIVITY: Containment Vessel Decontamination
2.0 BRIEF DESZRIPTION: Thie activity is the effort required to decontaminate
the containment vesscl “top down".
3.0 TOTAL COST OF MAJOR PROJECT ACTIVITY WITH ASSUMPTIONS:
$122,938 (1990-present worth$§)
4.0 MAIN SUBELEMENTS OF MAJOR PROJECT ACTIVITY:
Labor/ekille Explanatory
Name of subelement _Reguired . - ~Notae
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 JSs 27800 DEC 1 10 days
4.4 Remove & Pkg AsbestosJs 1C938 DEC 1 10 days
4.5 Certify End-point QA 1800n QAE 60 dayse
5.0 WASTE CONSIDERATIONS: Volume T curies Coste Notes
5.1 Radiocactive Waste 200 cu.ft. T8BD see¢ waste dieposal 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 lees than 100 cu. ft. Thie
decon activity does not influence the waste cost for the projoct
significantly. Under 5.2 above asbestos wacte has been estimated to be
200 cu. yde. based on tonnage of piping and component steel. Disposal at
a certified dieposal site was calculated using $50.00 per cu., yd. $10,000
dieposal cost is listed as fixed cost in thie activity data base. All
elemente have a 25% contingency.

33



TABLE 15

MAJOR PROJECT ACTIVITY SUMMARY SHEET

1.0 NAME OF MAJOR PROJECT ACTIVITY: Primary Coolant System Decontaminati. .
2.0 BRIEF DESCRIPTION: Thie activity considere the optional cost of in®system
decontamination of the primary coolant system.

3.0 7UIAL COST CF MAJOR PROJECT ACTIVITY WITH ASSUMPTIONS:

$394,760 (1990~present worth$§)
4.0 MAIN SUBELEMENTS OF MAJOR PROJECT ACTIVITY:

Labor/skille Explanatory

Name of eubelement ~— _Reguired KB 8. 2 ___Notes
4.1 Qualify Contractor GET 103890 JS 5 days

Personnel Subcontractor 250000 Fixed cost
4.2 Locate & Assemble

Equipment Subcontractor 9969 JS § daye
4.3 Perform Cold Test Subcontractor 1988 J§ 2 days
4.4 Run Procese Subcontractor 27313 J§ 19 days
4.5 Certify End-point QA 1600 QAE 1 day
5.0 WASTE CONSIDEPATIONS:

NONE

5.1 Radicactive Waste:all waste is subcontractor responeibility and wi)l

be processed and removec at no additional cost
§.2 Nonradioactive Waste
NONE

6.0 OTHER CONSIDERATIONRS: This activity has many alternativee. The waste

that is produced by a specific process can vary enormously. Therefore,
the engineering evaluation for thie activity ie crucial to a sound

management decieion to procveed with this option. All elemente have a 25%
contingency.
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TABLE 16

SNEC DECOMMISSIONING COST RSTIMATE
HAJOR PROVECT ACTIVITX SUMMARY SHEET

1.0 NAME OF MAJOR PROJECT ACTIVITY: Primary and Balesce of Plant Systems
Dismantling

2.0 BRIEP DESCRIPTION: This activity estimates the cost to remove all piping
and equipment in the containment vessel. It includes
preparation for removal only of the steam generator,
pressurizer, and other large components.

3.0 TOTAL COST OF MAJOR PROJECT ACTIVITY WITH ASSUMPTIONS:
§603,728 (1990-present worth$)

4.0 MAIN SUBELEMENTS OF MAJOR PROJECT ACTIVITY:

Laber/skille Bxplanatory
lame of subelement = _Requized &N = _§_  __Notes
4.1 Mobilize Crew Js 12480 SBG 2 days
4.2 Dismantle Balance
of Plant Js 326920 383G 68 days
4.) Dismantle PCS JS 259700 SEG 9@ days
4.4 Certify End-peint HP 4625 HP & dayes

5.0 WASTE CONSIDERATIONS:

All waste is included in waste disposal estimate.

6.0 OTHER CONSIDERATIONS: A major consideration in this estimate is
significant volume reduction of contaminated wastes. The containment
vessel decontacination, the primary system decontamination and the
dismantling activities have the potential for a 908 volume reduction of
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
in the same range. Therefore, it appears that this approach will be cost
effective. However, the engineering evaluation for primary coolant esystem
decontamination and reactor pressurs vessel removal will more clearly
define these coste. Judgment should pe reserved until the engineering is
completed. All elements have a 25V contingency.
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.0

NAME OF MAJOR PROJBCT ACTVITY: Reactor Prosesurs Ve82el Removel

2.0 BRIRP DESCRIPTION: Thia activity i{ncludes removal and treansport of the
Feactor pressure voseel intact o the railroad in
Holidaysburg, PR by & eubcontractos.
3.0 TOTAL COST OF MAJOR PROJBCT ACTIVITY WITH ASSUKPTIONS
§4608%,740 (1290-present worthg)
-0 MAIN BUBBLENENTS OF HAJOR PRGIBET ACTIVITE
Labor/akille EBzplanatory
~Racuired - - — T -
4.1 Mobilize Subcontrator J3 56576 J8 8 daye
4.2 Ramove Doma Demo Contractor 2335480 J8 30 daye
4.3 Ramove Preesure
Jessn) Subcontractor $8120 J8 30 daye
4.4 Load Intermodal Subcontractor 26864 J8 2 days
6.5 Trauopor: to
Railhead Subecontractor 42210 J8 9 days
4.6 Relocate Intermodal
& Crew Subcontraciosr 27180 J8 6 days
¢.7 Unload Rail & Teans
o Burial sits S8ubecontractor 39610 J& ® days
5.0 WASTE COXE IDRAATIONS 1
NONE
6.0

OTHER CONSIDBRATIONS: This eccat doas not include rail traneportation or
burial cost of the Fdactor pressure vossel. The engineering evaluation
for removal of the faactor preesure vesssl wil) evaluate the fossibilicy
of thie approach. Tha Préadure veesel weight ig sufficiently high to
preclude loeding additional activated/contaminated materials into {t.
This coneideration can only be resolved by the engineering evalustion

which i beyond the ocope of this eetimate. All elemente have a 234
contingency.
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NAME OF MAJSOR PROJERCT ACTIVITY: Waste Dispnsal

BRIEF DESCRIPTION: This activity considers the direct support cost to
sort, classify, and package the waste. It also
coneiders cost to load vehiclees, certify shipments,
and to transport and bury the waste.

TOTAL COST OF MAJOR PROJECT ACTIVITY WITH ASSUMPTIONS:
$1,971,423 (1990-present worth$)

MAIN SUBELEMENTS OF MAJOR PROVECT ACTIVITY:

Labor/skille Explanatory
Name of subelement  _Bequirxed = _ 8. 0 __Notes
Package Waste PKG 241513 J8 2(4 days
Cort'fy Packaging HPT 18780 J8 2) days
Load & Certify Trucks HY™, 114160 J§ 264 days
WASTE CONSIDERATIONS: Yeolume conts Notes
NONB
$.1 Radicactive Waste 000 Appendix A 1597000

Attachment

O."*/R CONSIDERATIONS: This estimate considered no volume reduction,
burial in Barnwell, SC, at current burial charges, including surcharges
and current transportation costs.
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TABLE 19

NAME OF MAJCR PROJECT ACTIVITY: Demolition of CV.

BRIEF DESCRIPTION: Thie activity considere the demolition of the CV.

TOTAL COST OF MAJOR PROJECT ACTIVITY WITH ASSUMPTIONS:
$245,593 (1990-preeent worth$)

MAIN SUBELEMENTS OF MAJOR PROJECT ACTIVITY:

Labor/e™ille Explanatory
Name of subelemeat — _Required = __ £ 2 __Notes
Mobilize Equipment Subcontractor 1200 J§ 3 daye
Rerove Topeoil Subcontractor 2200 J§ 2 days
Remove DSF Subcentractor 7193 J§ 3 days
Remove & Pkg
Contaminated Soil Subcontractor 30400 J& 20 days
4.5 Demo CV Subcontractor 204600 J§ 60 daye
5.0 WASTE CONSIDERATIONS:
5.1 Radioactive Waste
NONE
5.2 Nonradiocactive Waste NONE

6.0 OTHER CONSIDERATIONS: Costs in thie activity are for the direct coste of
labor, equipment, and supervision. It ie asecumed that all waste will be
buried in the existing excavations. All elemeits have a 25% contingency.
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TABLE 20

SNEC DECOMMISSIONING COST ESTIMATR
MAJOR PROVECT ACTIVITY SUMMARY SHERT

NAME OF MAJOR PROJRCT ACTIVITY: Site Restoration

BRIE? DESCRIPTION: This activity considers the restoration of the site to
final condition.

3.0 TOTAL COST OF »,. OR PROJECT ACTIVITY WITH ASSUMPTIONS:

$153,990 (1990-present worth$§)
4.0 MAIN SUBELEMENTS OF MAJOR PROJECT ACTIVITY:

Labor/ekille Bxplana.ory

bame of subelement ~Bequired andione -1 T -
4.1 Remove All Site

Support PFacilities Subcontrector 43850 J8 10 days
4.2 Obtain Approval to

Close Excavations PENV 840 J§ 1 day
4.3 Assemble & Brief

All Observers PM 2430 PENV 1 day
4.4 Ceortify Backfill

Spec QA 18470 QAR 19 daye
4.5 Close, Grade &

Finish Subcontractor 88400 J§ 20 days
5.0 WASTE CONSIDERATIONS:

NONE
6.0 OTHER CONSIDERATIONS: This estimate assumes that all perwissions are

granted and that there will be no delays by intervenors.

have a 25% contingency.
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TABLE 21

SNEC DECOMMISSIONING COST ESTIMATE
MAJOR PROJVECT ACTIVITY SUMMARY SHERT
1.0 KAME OF MAJOR PROJEBCT ACTIVITY: Pinal Report Preparation & Publicatior
2.0 BRIEF DESCRIPTION: This activity considers all direct costs for the
preparation and publication of the final project
report.

3.0 TOTAL COST OF MAJOR PROJECT ACTIVITY WITH ASSUMPTIONS:

§496,560 (1990-present worth§)
4.0 MAIN SUBELEMENTS OF MAJOR PROJECT ACTIVITY:

Labor/skille Explanatory

Hame of subelement ~Begquired il —lRtes
4.1 Compile Project Data

& Reporte PENV 102060 PENV 42 daye
4.2 Complete Initial

Draft Engineering 186300 POONS 90 daye
4.3 Reviews & Commen. GPU MGT 131400 HNV 90 daye
4.4 Incorperate Commwen‘s

& Bdit Engineering 39600 rOONS 30 days
4.5 PM Pinal Review &

Publish PM 37200 PENV 20 days
5.0 WASTE CONSIDERATIONS:

NONE
6.0 OTHER CONSIDERATIONS: This estimate assumes GPUN internal resources not

listed. All elemente have a 25V contingency.
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7.0

The dieposal coests fcr SNEC decommiseioning wastes are the most
unpredictable of all costs. While it is certain that redwaste disposal
coets will increase drastically in the future, the precise timing and
magnitude of the esci.ation in cost is unknown. For these reasonc, some
additional data and information on radwaste is provided. Table 23
provides the estimated radwaste volumes for various components in the
containment vessel.

Appendix A attempte to estimate the minimum cost for dry activated waste
disposal (DAW) for both Barnwell and a Pennsylvania site. Appondix B
provides an estimated breakdown of wastes shipped whole as well ae
packaged and shipped in B-2% boxes. Appendix C estimates costs with and
without waste reduction credit.
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TABLE 22

ESTIHATED RADWASTE VOLUMES FROM THR SNEC CV

Reactor Pacility Component(s) Volume Activity
(Cu. m) (C4)

Saxton Reactor vessel, head and internals 39.64 8
Pressurizer 3.12 &
Primary Coolant Pump 2.83 a
Steam Generator 24.07 @
Demineralizers 4.28% a
Shutdown Cooling Pumpe 0.85% El
Relief valve Discharge tank 4.25 &
Purification System Surge Tank 9.91 a
Safety Injection Pumps 1.42 &
Regen/non-Regen & $D 16.99 a
cooling Heat Exchanger
Containment Vessel Sump Pumpe 0.85% a
Discharge Tank Drain Pumpe 0.85% a
Containment Ventilation Equipment 16,99 8
Primary Piping 5.66 a
Aux System Piping & Valves 28,32 a
Contaminated “ Act'd conc ste- 229.37 a
containment vessel
General Valves, Controllers & Inst. 42.48 a
Low level waste generated in 33.98 a

disposal operations

Westinghouse Supercritical Test Loop 42.48 )

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

MINIMUM COST FOR DAW DISPOSAL
BARNWELL PA SITE
1990 1990
e YRR PRI e <o U SO0 s
MILES TO DISPOSAL FACILITY = 675 300
COST PER MILE « 50 |
$'SHIPMENT « Eﬁ | 00
¥¥¥ AVG S/CU FT « | $1.72 .
BOX COST

$45098 CUBIC FEET

$/CUBKC FOOT » N YN

OISPOSAL COSTS

BASE CHARGE ($FT3) « $36.87 $130.00 Note 1
" " EXTENDED CARE FUND ($FT3) « “ s .o
" " S.C. DISPOSAL TAX ($/T3) «
" * SE REGIONAL COMPACT FEE ($#T3) «

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

$36.87 $130.00
2.4% BARNWELL COUNTY TAX « $0.88 $0.00
LLWPAA SURCHARGE « $40.00 $0.00

--------------

TOTAL CISPOSAL COST ($£713) « (313000

SUMMARY ($/FT3)

DISPOSAL COSTS « §77.78 $130.00
TRANSPORTATION COSTS » $1.72 $0.68
CONTAINER COSTS » $4.59 $4°59

TOTAL COST PER CUBIC FOOT » (YA

(WASTE BURIED IN B-25 BOXES)

" INCLUDED IN CNSI BASE DISPOSAL CHARGE
¥¥¥ BASED ON 10 - 98 CU FT B-25 BOXES PER SHIPMENT

Note 1: Cost sstimated based on CNSI Proposal Costs Estimates for PA Site
and briefing by B. Dornsife (PA DER) to PA Waste Generators, Harrisuurg, January 1990
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APPENDIX B

g - SAXTON - ASSUMPTIONS FOR DISPOSAL OF COMPCNENTS

Components Assumed Shipped Whoie

Assumed  Assumed  Additional
Volyme Volume Weight Number Weight Curie Transport
Qty Component(s) Cum (Cu FY) (Pounds) Shipments Surcharge Surcharge Costs
! Reactor Vessel. Head & 30 64 1.400 131 204 1 $20 000 $31.800 $20,000
Internails
1 Pressurizer 3 110 25,000 1 $1.39%0 80 $0
1 Steam Generator 24 07 850 §2.000 1 $3.000 $0 $0
1 Relie! Vaive Discharge 425 160 3.500 1 $430 8 $0
Tank
1 Puritication System LR so 1,650 1 $430 $0 $0
Surge Tank
3 Regervion Regen & SO 16 99 600 4200 3 $430 $0 $0
Cooling Heat Exchangers
2080 86 350 ] $25 680 $31 800 $20 000
Components Assumed Packaged & Shipped in B-28 Boxes
Volume  Volume
Qty Component(s) Cum) (Cu Fy)
8-28 Box Shipments
1 Primary Coolant Pump 283 100
B-28 Box 98 Cu Ft External Volume
2 Demineralizers 428 180
Theretore 148 Boxes to Ship Waste tor Disposal
2 Shurdown Cooling Pumps oes 30
Assume 10 Boxes per Shipment (weignt Iimited)
2 Satety Injection Pumps 1 42 §0
Theretore 18 Total Box Shipments
2 Containment Vessel Sump N 1 30
Pumps
2 Discharge Tank Drain 088 30
Pumps ‘ontainer Coeste
Containment Veantilation 16 99 600 B-25 Box $480 per Box
Equipment
Thereiore 368,330 | Total Contianer Cost (1990 Deliars)
Primary Piping 568 200
Aux System Piping & 20 32 1.000
valves
Decentaminetion Costs
Contaminated & Activated 220 37 8 099
Concrete - Centainment Primary System Decon (internal) $250 000
vessel
External Decon $200.200
General Vaives, 42 48 1,500
ORI A5 SR i S BT et R AR eI R S © L Ml ok Ay
LLW Generated in Disposal 3398 1 200 Total Projected Decon Costs (1990 8):($480.200 |
Operations
Westinghouse Super 42480 1,800
Critical Test Loop
14 409
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SAXTON - DISPOSAL OF IRRADIATED AND CONTAMINA T "D COMPONENTS

umm-n“sxmumumwmmmum

Transportation- $1.687650 $/Shipment

Container $4590 $Cu Pt

Disposal (Barnwell): $77.76 $Cu Ft

WASTE DISPOSAL AT BARMWELL

<- % VR --> DAW Disposal -
Material Volume Numbes: of Disposal
Yeoar Oecnon (Cu Ft Buried) Shipments $/F13
1990 % 0 o et
1991 0% 3,055 3 $8¢ 42
1992 ™% 0 (1] $10283
1993 (23 o 0 $118.26
1994 % (1] 0 $135 09
3,100 0

WASTE DISPOSAL AT PENNSYLVANIA SITE

1/19/90

1990 Projocied Disposal Costs 0 PA Siwe

Transportasi~a -
Container

Disposal (Barnwell)

’
$960.00  /Shipment
$459 §CuFt
$13000 $Cu Ft
Add:tional
Surcharges Relanve
Transport Container & Transpon Decon Totai Cost
Tow § Towl Costs Costs $/Yr
$0 ] $0 $0 $0
$5.819 $6.952 $46 000 $470.459 $802.364
$0 ] $0 $0 $0
$° $0 30 ) $0
$0 $o $0 $0 0
TOTALS $802 000
PRESENT WORTH (1990 8).{ _ $710000 |
Additional
Transport  Container & Transport Decon Tows Cost
Tos § Towsl § Costs Coets $/Yr
$0 $0 $0 1)) $0
$3.311 $6.952 $46_.000 $470.450 $983.379
0 0 0 $c ot
$0 $0 $0 $0 $0
$0 $0 30 % s
TOTALS: $983 000
PRESENT WORTH (1900 ) [__ 3870000 |

AN3ddv
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SAXTON - DISPOSAL OF IRRADIATED AND CONTAMINATED COMPONENTS

MM-MSKNKMMNYOTMUWEWMMSMM

Utility Discount Rate - >

1990 Projected Disposel Costs 10 PA Site

Transportation $1.687.50 $/Shipment Transportation $960 00
~ontainer: $450 $Cu Ft Container $4 59
Disposal (Barnwell) $77.75 $Cu Ft Disgosal (Barnwell) $130.00
WASTE DISPOSAL AT BARNWELL
<- % VR --> DAW Disposal <- Base Transport 8 Disposal -»
Matcial Volume Number of Disposai Transport Dispcsal Transport
Yeoar Decon (Cu Ft Buned) Shipments $/F13 $/Shipment Total § Towa §
1980 % 0 o $77.75 $ . $0 $0
1993 % 17.948 23 $80 42 $1.763 $1.604 014 $40 559
1992 % /] ] $10283 $1,843 $0 $0
1993 % 0 (4] $118.26 $1.926 20 0
1904 % (] [ $13500 $2.012 $0 $0
17,900 1]
WASTE DISPOSAL AT PENNSYLVAMIA SITE
<- % VR --> DAW Cisposal <- Base Transpon & Disposal >
Meaterial Volume Number of Disposal Transport Disposat Transport
Year Decon (Cu Fi Buried) Shipments $/F13 $/Shipment Towl § Towal 8
1m amE g o. = ° $130.00 $960 $0 $0
1991 % 17,948 23 $149 50 $1,000 $2.683,290 $23.67¢
1992 % 0 0 $17183 $1.048 $C $0
1993 % 0 0 $197. 71 $1.096 $0 $0
1994 % (4] 0 $227.37 $..145 $0 $0
17,900 0

1719.90

$ Shipment
$Cu Fr
$Cu Ft
Addinonal
Surcharges Reilative
Container & Transpont Decon Total Coet
Total § Costs Cosis $Yr
............. g
$o $0 % $0 o
$60 524 $89, 102 $0 $1.804 099 3
$C $0 $G ¢ Pt
$0 5 $0 $0 -
$0 $0 B0 $0 o

Additional
Conmtaine: & Transport Decor: Towm Cost
Towl § Costa Costs $/Yr
s $0 o) 3
$60 524 <8 102 $0 $2 864 989
L $0 $0
) $0
$0 3C
TOTALS. $2.865 060
NTWORTH (1990 %) [ 32535000 |



LY

SAXTON - DISPOSAL OF IRRADIATED AND CONTAMINATED COMPONENTS

MATERIAL neeon-mssuemurotum\snmmmmm

Transporation: $168750 /Shipment
Container $459 SCuFr
Disposal (Barnwell): $77.75 SCu Ft
WASTE DISPOSAL AT BARNWELL
<- % VR > DAW Disposal
Matorial Volume Number of
Year Decon (Cu Ft Buried) Shigments
1990 % 0 0
1991 D0% 3,755 3
1992 % ] 0
1993 % /] 1]
1994 % 0 [}
3.100 1]
WASTE DISPOSAL AT PENNSYLVANIA SITE
<- % VA --> DAW Disposal
Material Volume Number of
Yoar Decon (Cu Ft Buried) Shipments
1990 % (1] [
1991 0% 3,055 3
1992 % ] ]
1993 % 1 0
1994 0% 0 0
3,100 0

1/19/90

1990 Projected Disposel Costs to PA Site

Transportation
Container

Disposal (Barnwell)

$960 00
$4 59
$130 %0

&/ Shoment
$Cu Fr
$Cu P
Additonal
Surcharges Relanve
Container & Transpont Decon Total Comt
Towal § Costs Costs $/Yr
........................... Z
$0 $C 4 $0 -
$6. 952 $60.000 $470.459 $600 €0 6
80 $0 3C 80 e
$0 30 $0 $0 2
$C %0 $0 a
TOTALS: $899 000
PRESENT WORTH (1980 ) __§796,000 ]
Aadit:onal
Container & Transpont Decon Towal Cosi
Towal $ Costs Costs $/Ye
$0 $0 $0 $0
$6.952 $60.000 $470 459 $1.136,%62
$0 $ LY $0
$0 % 0 $0
$° $0 80 $0
TOTALS: $1.136 000

PRESENT WORTH (1990 8|  $1.006 000




SAKTON - DISPOSAL OF IRRADIATED AMD COMNTARINATED COMPONEMTS

BASE CASE - ASSUMES 7 <O REDUCTION % TOTAL WASTE DISFOSAL YOL K S FRO DF OO

Escalawon (Awg %/Yr) Generat ... ety 4 50%
Unlity Discount Rate - 13 0%
Disposal e 50 00%

1989 Dispoes! Ceste ¢ Bovmcoll 1089 Pvojecisd Diepece) Costs to PA Site
Transporiaton: S1G87 %0 UEhigmant Tranaponation $850 00 S/Shipment

Containes 24688 2CTw Ft Coniglnes 2052 STu Fe
Disposa!l (Berawelt) 817.78 S P Dispsesl (Barawal): $i20€C0 &Tu Fr

WASTE (43 POSAL AT PEESISULVASEA SITE

<% VA > DAY Dlepocsel

TOTALS. $3.709.000

PRESENT WO (1820 9) |33 282000 |

1/19/90




