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PURPOSE

The purpose of this engineering evaluation (EE) is to document
the decommissioning cost estimate that was submitted 1in the
Preliminary Clecommissioning Piar (Ref. Letter P-89228). Only
costs associated with decommissioning are the subject of this
engineering evaluation,

SUMMARY

The various phases of decommissioning were reviewed and the
estimated costs during each period were Jetermined. The costs
were outlined in Tables 1 thru 4 for each of the four periods of
decommissioning. The four decommissionino periods, time frames,
aind associated costs are as follows:

1) Defuelina and component removal period, 1988-1943,
$19,55¢,000.

2) Fuel storace pe-iod, 1993-2019, $16,148,000.
3) PCRV decay period, 2021-2043, $9,794,000.

4) PCRV  decontamination/dismentlement period, 2044-2046,
$34,571,000.

These costs were then summarized on Table 5 to show what the
yearly costs were expected to be. The details of the cost
estimate were included in Attachment A to this engineering
evaluation.

SCOPE

This cnst estimate was based on the following defueling and
decommissioning scenario for FSV:

Defueling and Componen: Removal Period:

- FSV is permanently shutdown and defueling is started at
the end of March, 1990.

- Defueling is completed by October, 1992.

- A six month component removal period follows defueling.
Contaminated systems are cleaned-up, the control rod drive
and orificing assemblies and the helium circulators are
removed and disposed of and the plant 1is readied for
SAFSTOR during this period.
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Fuel Storage Period:

- The plant 1s Lept in a SAFSTOR mode until the year 2044,
During this period, it is assumed spent fuel is stored on-
site in an 'ndependent Spent Fuel Storage Installation
(ISFSI) wuntil the year 2020, at which time it {s
transferred to the Federal Repository

PCRV Decay Period:
- The PCRV residual radioactivity continues to decay.
Decontamination/Dismantlement Period:

- The remaining contaminated pcrtions of the plant includin?
the PCRV are decontaminated and dismantled during a 3
month period starting in the year 2044,

- The 10CFR Part 50 license is terminated in the year 2046.

Only custe associated with decommissioning as defined by the
Oraft Regulatory Guide DNG-1003 were included in this cost
estimate. Other costs associated with defueling and storage of
spent fuel were not included.

MAJOR COST ESTIMATE ASSUMPTIONS

- Salvege value for any equipment or materials was not
assumed or taken credit for,

- The cost estimate was based on bringing the plant to a
state in which all materials are free-releasable based on
the radiation levels of the materials. The cost of
bringing the plant site down to the original corn field
was not included (ie. the cost of tearing down the major
structures was not included).

- [t was assumed <¢hat existing facilities would be used
whenever possible, such as the hot service facility.
Existing buildings would be used for construction office
space and storage space,

- It was assumed that the site was not used by any other
function such as converting the usable turbine side of the
plant into a fossil fired facility.
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It was assumed that the fuel is stored in an ISFSI using
dry storage casks and the salvage vaiue or resale value of
the dry storage casks offset the cost of decontaminating
or disposing of the casks after they were used in the year
2020,

It was assumed that decommissioning costs were associated
with the removal or decontaminztion of all radiocactive
material down to unrestricted release limits. Costs for
the removal of fuel from the PCRV and the storage of fuel
on-site and the appropriate fuel storage supporting costs
were not considered decommissioning relateaq.

Many of the costs were estimated in 1987 dollars.
Therefore, all costs were escalated to 1989 dollars.
Escalation factors of 1.041 for 1988 and 1.05 for 1989
were used baced nn PSC Financial estimates for the
Consumer's Price Index for A1l Urban Consumers &s
forecasted by Data Resources Inc.

Technology for remote dismantling of portions of the PCRY
to unrestricted releasable 1imits exists today and was
assumed to take place in the year 2044, Costs for this
dismantlement phase were based on a feasibility study
performed by a Contractor. A summary of this study is
included in Attachment B. A cost sensitivity study was
performed and all the high range costs associated with the
base radwaste volume were assumed from that study except
in the area of waste disposal costs. For these costs, the
base case disposal costs were assumed for the base
radwaste volume.

A contingency was assumed to be 25% for all costs except
those for PCRV dismantlement, where contingencies ranged
from 20% to 140%.

PSC personnel were assumed to remove some of the PCRV
internal components and operate and maintain systems as
required. All other decommissioning labor was assumed to
be performed by contract workers.

Contract labor pricing was assumed to be $50 per hour
except for the estimates from the dismantlement study
which detailed the labur pricing. (Ref. Attachment b.)

The cost for shipping of low level waste was assumed to be
$2,400/shipment. The burial cost wae assumed to be
$150/cu. ft,
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- A 15% fee was assumed for the contractor performed
component removal and PCRV decontamination/dismantlement
work,

- Unrestricted-release limits were assumed as follows:

- Reg. Guide 1.86 was used for surface contamination

- A value of 10 iiRem/yr or 5 micro R per hour was assumed
for materials remaining on the site after release.

4.0 APPROACH

In terms of the cost estimate, there were basically four periods
associated with decommissioning of FSV. The first period,
called the defueling and component removal period began in 1990
and was the period in which the fuel and some PCRV components
were assumed to be removed. These components included the
control rods and drives and the helium circulators. In
addition, the contaminated systems outside of the PCRV were
assumed to be cleaned up during this period. Following the
defueling and component removal period came 2 period called fue)
storage. Ouring this period, fuel segment 9 was assumed to be
stored on-site 1in an ISFSI since no location was available for
permanent storage until the Federal Repository was built and
available., Fuel was predicted to remain on-site until the year
2020. Once the fuel was moved from the site, the PCRV was
allowed to sit and decay for an additional 25 year period to
allow the internal radiation levels to decay to minimize
exposures and reduce the amount of contaminated material to be
removed. This 25 year period was identified as the PCRYV decay
period. Finally, the PCRV was assumed to be dismantled and
decontaminated during the fourth and final period. This period
was called the decontamination and dismantle period and was
estimated to last for 31 months.

The costs were estimated and broken down into categories which
included burial costs, O8M costs, capital costs and labor costs.
The costs were also broken into two categories; those related to
decommissioning as defined by the NRC and those other costs not
associated with deconmissioning which would still be incurred by
PSC. The costs not associated with decommissioning were not the
subject of this engineering evaluation. Some of the costs were
clearly associated with decommissioning. Some of the indirect
overhead costs were not clearly separable into decommissioning
and non-decommissioning costs so these costs were usually
shared, A1l of the costs were then tabulated in the summary
tables which were included in this engineering evaluation,
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5.0 EVALUATION

A1l of the details of the cost estimate were included in
Attachment A of this engineering evaluation., Details of the
PCRV dismantiement feasibility and cost study were included in
Attachment B.

6.0 CONCLUSION

A summary of the cost estimate was included on Tables 1 thru 5.
The tables contain the following information:

Table 1-Detailed cost of the Defueling Period

Table 2-Detailed cost of the Fuel Storage Period
Table 3-Detailed cost of the Decay Period

Table 4-Detailed cost of the Decon/Dismantle Period
Table 5-Yearly costs associated with Decommissioning



Table 1 of 5

DECCMMISSIONING COST SUMMARY
DEFUELING AND COMPONENT REMOVAL PERIOD (In $1000's, $1989)
PRELIMINARY DECOMMISSIONING PLAN EASIS

20-Jan-89

TOTAIL
DIRECT COSTS BURIAL O&M CAPITAL LABOR COST
CRDOA Removal $584 $342 $0 $3,396 $4,322
Helium Circulators $38 $2 $0 $58 $9¢
Helium Purif & Decon Sys $105 $11 $0 $99 $215
Liquid & Gas Waste Sys $79 $7 $0 $111 $196
Misc Contaminated Sys $23 $2 $o $28 $52
Fire Protection Sys $0 $0 $164 $682 $846

Bttt f i e 2 2 2 2 23 £ 2 2 2 2 2 2 12 2 2 2 S T e ===
INDIRECT COSTS
Security Force $0 $3 $6 $1,073 $1,082
Decon Matl's & Equip $0 $69 $0 $0 $69
Plant O&M $o $216 <o €1,960 $2,176
Pre-Decommissioning $0 $865 $o 3959 $1,824
Consultants $0 $14 $o0 $155 $169
PSC Labor $0 $200 $0 $1,714 $1,914
Insurance $0 $2,679 $0 $0 $2,679
= = 2 3 2 L& 3 bt b o 2 2 o & = 2 22 2 3 2 2 2 2% 3 2 23 3 3 2 T 1 3 -3 22 3 2 =

TOTAL DIRECTS & INDIRECTS $828 $4,410 $170 $10,235 $15,643
CONTINGENCIES $207 $1,103 $42 $2,559 $3,911
TOTAL 1989 DOLLARS $1,035 $5,513 $212 $12,794 $19,554



Table 2 of 5 DECOMMISSIONING COST SUMMARY Rev. Date 20-Jan-89
FUEL STORAGE PERIOD (In $1000's, $)989)
PRELIMINARY DECOMMISSIONING PLAN BASIS

TOTAL
DIRECT COSTS BURIAL O&M CAPITAL LABOR COST
Balance of Plant $0 $696 $0 $1,452 $2,147

INDIRECT COSTS

Plant O&M $o0 $544 $o0 $o $544
Consultants $0 $2,117 $0 so $2,117
PSC Labor s$o $60 $0 $7,022 $7,082
Insurance $o $1,512 $2 $0 $1,512
= T Srmsrassstara Bt o S 2 22 £ 2 2 S e e, EETEEEET=EE
TOTAL CONSTR < INDIRECTS $o0 $4,929 S0 $8,474 $13,403
CONTINGENCIES $o $1,232 $0 $2,118 $3,351

TOTAL 1989 DOLLARS $0 $6,162 $0 $10,592 $16,754



Table 3 of 5

DECOMMISSIONING COST SUMMARY

PCRV DECAY PERIOD (In $1000's, $1989)

PRELIMINARY DECOMMISSIONING PLAN BASIS

DIRECT COSTS BURIAL

Balance of Plant So

INDIRECT COSTS

Security Force $O
Dlant O&M $0
Consultants $0
PSC Labor $0
Overheads $o
Insurance $o
= E = = 23 2 =
TOTAL CONSTR & INDIRECTS $o
CONTINGENCIES $o
TOTAL 1989 DOLLARS S0

Rev. Date 20~-Jan-89

TOTAL

CAPITAL LABOR COST
$0 $1,156 $1,634

$0 $0 $o0 $0
$126 $0 $0 $126
$1,257 $0 $0 $1,257
$16 $0 $2,288 $2,304

$o0 $0 $o $o0
$2,514 $0 $0 $2,514
$4,391 $0 $3,444 $7,835
$1,098 $0 $861 $1,959
$5,488 $0 $4,305 $9,794



Table 4 of 5 DECOMMISSIONING COST SUMMARY Rev. Date 20-Jan-89
DECONTAMINATION/DISMANTLE PERIOD (In $1000's, $1989)
PRELIMINARY DECOMMISSIONING PLAN BASIS

TOTAL
DIRECT COSTS BURIAL O&M CAPITAL LABOR COST
Core Components $2,717 $638 $0 $2,234 $5,589
PCRV Components $2,667 $7,452 $0 $9,436 $19,555
= = < s 3 L T T T R g 2 3 >+ 2 > 2T T 2 2 sht b = 2 2 = = = - - & ]
INDIRECT COSTS
Security Force $0 $140 $0 $1,059 $1,199
Plant O&M $o $68 $o $0 $68
Prepare Activity Spec $0 $455 $0 $0 $455
Contractor Fee (15%) $0 $3,772 $o $0 $3,772
Consultants %0 $403 $0 $0 $403
PSC Labor $o $39 $0 $3,139 $3,178
Overheads $0 $0 $o0 $0 $0
Insurance S0 $353 $0 $0 $353

= ==z s = -

TOTAL CONSTR & INKDIRECTS $5,384 $13,319 $0 $15,867 $34,571
CONTINGENCIES $0 $o $0 $0 $0
TOTAL 1989 DOLLARS $5,384 $13,319 $0 $15,867 $34,571




Table 5 of 5 DECOMMISSIONING COST SUMMARY Rev. Date 20-Jan~-83
YEARLY DECOMMISSIONING COSTS (In $1000°'s, $1989)
PRELIMINARY DECOMMISSIONING PLAN BASIS
YEAR#®#* BURIAL O&M CAPITAL LABOR CONTINGENCY TOTAL
DEFUELING & COMPONENT REMOVAL PERIOD
1988 so $277 $0 $71 $87 $438
1989 so $636 $o S&87 $381 $1,904
1990-BEGIN D/F (MAR) $o $932 $170 $o $275 $1,375
1991 $o $1,496 $o $o $374 $1,870
1992-BEGIN C/R (NOV) $o0 $873 $o $3,992 $991 $4,956
1993-END C/R (APR) $828 $198 $o $6,185 $1,803 $9,014
SUB TOTAL $828 $4,410 $170 $10,235 $3,911 $19,554
- T T T T S T D T T T T e e T T S S S I T ————
FUEL STORAGE PERIOD
1993 (MAY) THRU 2019 $o $178 so $3c6 $121 $606
SUB TCTAL so $4,751 s$o $8,167 $3,230 $16,148
== - -

FUEL SHIPPING PERIOD
2020 17 $178 $0 $306 $121 $606
SUB TOTAL $o $178 s$o $306 $121 $606

r = = o 3 W
PCRV DECAY PERIOD
2021 THRU 2043 $0 $191 S0 $150 $85 $426
SUB TOTAL S0 $4,391 s$o $3,444 $1,959 $9,794

- W . =2 &
PCRV DECONTAMINATION/DISMANTLE PERIOD
2044 $2,084 $5,156 44] $6,142 so $13,382
2045 $2,084 $5,156 s$o $6,142 $o $13,382
2046 (JUL) $1,216 $3,008 $o $3,583 so $7,806
SUB TOTAL $5,384 $13,319 $o $15,867 s$o $34,571

T T S R T S R P R D T R N R T RN T R PN R R T P W e - ———

TOTAL ACCUMU™ATED DECOM COST

$80,672
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ATTACHMENT A

DETAILS OF THE
COST ESTIMATE
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ALL PERIODS

Several costs were used from a previous cost estimate which were
originally in 1987 dollars. Therefore, the costs from the previous
cost estimate were escalated from 1987 to 1989 dollars. Based on
information from PSC Long Term Finance, the following escalation
factors were used:

1988--- 1,041
1989--- 1,080

This gives a tota! escalation of 1.041 x 1.050 = 1,093

This is denoted as "i" in this attachment in a)) costs which were
escalated to $1989,

A1l continuing costs which are constant over a period of time for the
various periods are broken down into per month or per year averages.
These average costs are multiplied by the period duration in order to
determine the total cost. This ¥oriod duration is denoted as "+" in
all costs where this is applicable.
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DEFUELING PERIOD COSTS

Period duration: DefueIing period (D/F) = 34 months

Component removal period (C/R) = 6 months

CRDOA REMOVAL :

These costs are considered to be decommissioning costs. These costs
are spread over the component removal period evenly except where
specifically fidentified. The costs are summarized on Table Al. The
labor and O8M costs included in this category are in support of CRDOA
removal. Therefore, costs 1nclud¢ supgort organizations such as
plant operations, engineering, hea physics, licensing,
planning and scheduling, ma1nt0nlnce and training along with fuel
deck personnel performing the CRDOA removal,

BURIAL: During the last 6 months, the control rod drive assemblies
will be removed from the PCRV, shipped and buried.

CRD arsemblies = 78,5 cu. ft, x 44 = 3454 cu, ft.
CRD absorbers = 20.0 cu. ft, x 22 = 440 cu. ft.
TOTAL BURIAL = 389 cu. ft.

O&M costs: OBM costs include the costs associated with the Labor O&M
of $300,000/yr x 1 (or approx. $27,000/mo), the cost of component
shipping (see below) and, the cost of storage liners for the RCDs in
the FSW of $45,000 x 1.

For component shipping cost: The CRD absorbers are assumed to be
separated from the assemblies and shipped via the shielded FSV-1
casks (2/cask). The assemblies are then shipped via conventional
means,

CRD absorber strings = $104,000 total égased onkgast experience using
V-1 cas
CRD assemblies = 11 shipments

Labor costs: A total labor cost of $6,200,000/yr x 1 (or approx.
$566,000/mo) is incurred due to the component removal work,
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HELIUM CIRCULATORS:

These costs are considered to be decommissioning costs. These costs
are spread over the comporent removal period evenly except where
specifically identified. It dis planned that the lower sections of
the helium circulators be removed from the PCRV as soon as possible.
This can be done once the fuel is removed from the PCRV., The four
circulators in the penetrations will have to be removed and all five
circulators (including the spare) will have to be buried as low level
xa:te. The following costs are estimated and are summarized on Table

Burial:
Volumes: The main assembly is assumed to be put into a sleeve whole
and buried. The assembly is approx. 64" long by 40" dia.

Volume = (64" x 3.14 x 20" x 20")/1728 cu in/i:u ft
= 47 cu. ft/ circ
= 250 cu. ft for all five circulators approximately

O&M costs:

Included in the O8M costs are the costs for shipping of the
circulators. For the helium circulators, it 1is assumed that 5
circulators can be shipped in 1 shipment using a flat bed truck.

Labor cost:

The total labor cost includes the cost to remove the 4 circulators
from the PCRV and the cost to disassemble the circulators for
shipping. The fifth circulator must be shipped and disposed of but
it is located out-of-core as « spare. It 1is assumed that no
decontamination work is performed.

Tota)l Estimated Labor cost = $58,000
HELIUM PURIFICATION AND DECONTAMINATION SYSTEMS: SYSTEMS 23 & 61

These costs are considered to be decommissioning costs. These costs
are spread over the component removal period evenly except where
specifically identified.

The costs associated with the decontamination of the helium
urification system and the¢ decontamination system are included here.
or some contaminated components, removal and burial would be less

expensive and easier than decontamination and these cost are also

included here. A1l of the costs are summarized on Table A-1,
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O8M costs include expenses for decon work = $2000/week
Labor costs for decon work = $26,000/week

Purification/Decon system, time estimate for decontamination
efforts = 3 weeks

Labor cost for decon = 3 week x $26,000/wk = $78,000

O8M cost for decon = (3 week x $2000/wk) x 1 = $7,000 approx.

In addition to decontamination efforts, it is predicted that some of
the purification train components, including the regeneration
compressor and decon pumps, will have to be removed and ouried, It
is estimated that 518 m-h are required to remove the entire system
23, Assuming that only 30% of system 23 will have to be removed, the
cost for removal is approx:

Cost = 518 m<h x .3 x $50/hr = $7770 or epprox $8000

For system 61, an estimated 96 m=h are required to remove the
decon pumps

Cost = 96 m-h x $50/hr = $4800 or approx $5000

Therefore, a total labor cost for decontamination and removal efforts
= ($78,000 + $8000 + $5000) x 1 = $99,000 (Labor)

Burial costs:
It 1s estimated that a total of 700 cu. ft will have to be buried.
The waste volume for system 61 is negligible.

The waste will have to be shipped and it is assumed 2 shipments will
be required.

LIQUID AND GAS WASTE SYSTEMS: SYSTEMS 62 & 63

These costs are considered to be decommissioning costs. These costs
are spread over the component removal period evenly except where
specifically identified. The costs associated with the
decontamination of the liquid and gas waste systems are included
here. For some contaminated components, remova! and burial would be
less expensive and easier than decontaminatior and these costs are
also included here. A1l of the costs are summarized on Table A-l,

O&M costs include expenses for decon work = $2000/week
Labor costs for decon work = $26,000/week

Liquid and gas waste system time estimate for decontamination
efforts = 2 weeks

Labor cost for decon = 2 week x $26,000/wk = $52,000

O&M cost for decon = (2 week x $2000/wk) x 1 = $4,000 approx.
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In addition to decontamination efforts, it is predicted that some of
the 1iquid waste and gas waste system components, including the pumps
and some valves, will have to be removed and buried. It is estimated
that 192 m-h are required to remove system 62 pumps, 2050 m-h for
system 62 piping and valves, 144 m-h for system 63 pumps and 4492 m-h
for system 63 piping and valves. Since only selected valves require
removal, assume only 10% of the estimated man hours for all the
system piping and valves 1is required. Therefore, the cost for
removal 1S approx:

Cost = (192 + 2050 x .1 + 144 + 4490 x .1)m<h x $50/hr = $49,500
or approx. $50,000 for the removal of system 62 & 63 componerts
(labor cost)

Therefore, a tota)l labor cost for decontamination &nd remova)l efforts
« ($52,000 + $50,000) x 1 = $111,000 (approx. labor)

Burial costs:
It 1s estimated that a total of 75 + 450 cu. ft will have to be
buried for system 62 & 63 respectively.

The waste will have to be shipped and it 1s assumed 1 shipment wil)
be required.

MISC CONTAMINATED SYSTEMS:

These costs are considered to be decommissioning costs. These costs
are spread over the component removal period evenly except where
specifically identified, The costs associeted with the
decontamination of the fuel storage wells, fuel handiing machine,
auxiliary transfer cask and equipment storage wells are included
here. For some contaminated components, removal and burial would be
ess expensive and easier than decontamination and these costs are
also included here. A1l of the costs are summarized on Table A-l.

O8M costs include expenses for decon work = $2000/week
Labor costs for decon work = $26,000/week

Misc. contaminated systems, time estimate for decontamination
efforts = 1 week

Labor cost for decon = | week x $26,000/wk = $26,000

O&M cost for decon = (1 week x $2000/wk) x 1 = $2000 approx.
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I sddition to decontamination effor-ts, it is predicted that some
perts of the fuel handling machine and ATC (grapple heads etc) will
have to be removed and buried. Removal costs for these components
will be small and are ignored for this cost estimate. Therefore, &
total labor cost for decontamination and remova) efforts = $26,000 x
{ = $268,400 = $28,000 approx.

Burial costs:
It 1s estimated that a tota) of 50 cu. ft will have to be buried for
the fuel handling machine and 100 cu. ft for the ATC,

The waste quantity is small and is assumed to be shipped with other
shipments,

FIRE PROTECTICN SYSTEM:

These costs are considered to be decommissioning costs, These costs
are spread over the component removal period evenly except where
specifically d{dentified. The cocts included here are the costs
associated with modification of vire protection system so adequate
fire protection can be provided throughout the SAFSTOR period. The
exact fire protection measures which will be required are not defined
at this time so the following assumptions and costs will be used for
the cost estimate:

Capital = $150,000 x 1 = $164,000, this is an assumed cost for any
modifications (yet undefined) which may be required to bring the
system to its proper configuration,

Labor = (3 men x 8 hr/day x $50/hr x Sdays/week x 52 week/yr x 2 yr)
x 1= §$682,000, this 1is an approximate cost for removing al)
flanmable materials including congested cable areas during the period
of component removal.

SECURITY FORCE:

This cost is shared as a decommissioning cost and a non-
decommissioning cost. The cost is spread out evenly over the ertire
defueling and component removal period except where specifically
identified.

The decommissioning portion of these costs are as follows:

O8M Cost = $3,000
Capital Cost = $6,000
Labor Cost = $1,073,000
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DECON MATERIALS & EQUIPMENT:

These costs are considered to be decommissioning costs., These costs
are spread over the component removal period evenly except where
specifically ddentified. The costs included in the category ar:
those costs for the rental of decontaminavion meterials and equipment
to be wused in the decontamination effovt of the systems identified
sbove. The cost is considered an OMM cost since 1t is the renta) of
such equipment, It has been estimated that equipment is required at
a rate of $10,500/week for 2 period of 6 weeks total. The total cost
is therefore $63,000 x 1 = $69,000,

PLANT O&M:

This cost 1s shared as a decommissioning cost and a non-
decommissioning cost, The decommissioning portion 1s spread out
evenly over the entire component removal period except where
specifically identified. The amount of the cost charged to
decommissioning 1s proportional to the amount of direct cost which
was charged to decommissioning for each category., The Plant O0&M
costs include all of the costs associated with maintaining the plant
systems functional during the defueling period. Actual cost center
data was taken for the first 5 months ot 1987 and averaged over the
year, Then an estimated future adjusted average was used to
determine an estimated future cost during the component removal
period. Ir reality, the costs would gradually decline from 100% of
the yearly average costs at the time of reactor shutdown to the
minimal staffing at the end of the component removal reriod. However
for this cost estimate, an average for all support staffs has been
assumed and will be applied over the entire period to determine the
total Plant O&M cost.

The PSC cost centers which were considered to be Plant O&M were the
following:

=4500, Division Manager

-4510, Station Manager

-4511, Supt. Operations

-4512, Supt. Maintenance

-4519, Nuclear Betterment Engineering
-4538, Reactor Maintenance

The adjusted average factors are discussed below.
- Cost center 4538, reactor maintenance, all costs are

considered O since the direct costs associated with CRDOA
removal have already accounted for these costs.
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Cost center 4510, station manager, & few specia' costs are
included for this cost center and are discussed below:

ruel 011 « This cost 1s exgccted to remain high at a level
of 30% of current costs. This is expected to drop from
100% since the auxiliary boilers will not be used to
supply the amount of steam used during cperation to
various components but will be required to supply steam
for building heat during the winter months.

Water -« This cost 1s expected to remain high also at a
level «f 40%. Water will not be required 2t near the
guantity for make-up to the condensate, service water and
circulator water system: as during normal operation,
However, water will still be vequired for domestic use and
for decontaminativn and flushing of systems as they are
prepared for SAFSTOR,

Electric power - This cost 1s assumed tu drop to a level
of 50% since many of the components cre not used or are
used with a lower power demand than during power
operation.

Manpower. This ccst was assumed to be 30% on average for
the period except for nuclear betterment which was assumed
to be lower due to the decrease in calibration and
surveillances required,

Employee expenses, These costs are assumed to drop to 10%
since some overtime meals etc. are expected for these cost
centers,

Contract, The orly cost center expected to use contract
labor is maintenance and this is essumed to drop to 10%.

Material, The costs for meterials for most cost centers is
expacted to drop to 10% or 5% cue to the decreased
activity and procurement of new items and tools.

Transportation, Transportation costs are assumed to drop
to O except for the division manager cost center who may
still attend a few meetings and maintenance who may
require shipping of some materials.

Equipment, Equipment costs are assumed to drop to 10% due
to decreased activity.
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C

- foace, Space costs are assumed to drop to 0 for all cost
‘ters except nuclear bettermer. Juc to reduced staffs.
Nuciear betterment 1is assumed to drop to 25% since they

will stil] require trailers for space part of the time.

- Service, All service is assumed to drop to 0 except for
some in maintenance. This 1s due to reduced staffing
requirements and elimination of special studies or
services which were required during power operation.

The manpower costs were summed to determine the total labor costs for
these cost centers and the remaining costs were charged as OMM costs.
The costs were ther split between decommissioning and non-
decommissioning and the final costs associated with decommissioning
are as follows:

O8M cost = $5,400/mo
Labor cost = $49,000/mo

O8M cost = $5,400/mo x (34 mo + 6 mo) = $216,000
Labor cost = $49,000/mo x (34 mo + 6 mo) = $1,960,000

The costs are calculated over the entire period since some
decommissioning work will take place during the entire period. The
costs are charged only to the component removal period however,

PRE-DECOMMISSIONING:

These costs are considered to be combined non-decommissioning and
decommissioning costs. The decommissioning portion cof the costs is
60% and the non-decommissioning portion is 40% (see below). The Pre-
deconmissioning costs are those costs, both PSC labor and outside
consultants, which are required for the planning of decommissioning
and defueling operations. The cost breakdown for the year 1988 and
those expected for 1989 are shown below. Once defueling has started,
ali planning dollars are included in the general Plant O8M and PSC
Labor Categories.
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The following costs &are based on the decommissioning job order for
the year 1988:

Consultants (Jan-Nov; = $347,000

PSC Labor (Jan-Nov = $131,000

Expected Consultants (Dec; = $231,000

Expected PSC Labor (Dec © ; 17,000

Total 1988 cost = ' (actual $1988)
Total 1988 consultant =« $578,000 éOlM cost)
Total 1988 PSC labor = $148,000 Labor cost)

0f the total consultant cost, epproximetely $363,000, or
approximately 60%, of the tetal consultant cost is associated with
decommissioning. The remainder {s associated with defuel1n?.
Therefore, assume 60* of the total consultant cost and PSC cost s
associated with decommissioning and the remaining 40% is not
associated with deconmissioning for both the years 1988 and 1989,
The above costs are actual costs, so they must be divided by the
contingency so the final costs 1in the yearly breakdowns reflect
actual costs since the total is multiplied by the contingency.

For the year 1989, the following is plarned for the budget for the
decommissioning cost center:

Decommissioning consultants = § 600,000
Misc. consultants (defueling) = 380,000
PSC labor = $1,480,000

Approximately 60% of the consultiing costs is associated with
decommissioning, so the above assumption about 60% for
decommissioning is valid. The expected 1989 costs are multiplied by
the contingency in the end like all other costs.

Total O&M cost = $578,000/1.25 + $980,000 = $1,442,000

Total Labor cost = $148,000/1.25 + $1,480,000 = $1,598,000

For the above costs, 60% is allocated to decommissioning,
CONSULTANTS::

This cost s shared as a decommissioning cost and a non-

decommissioning cost. The cost is spread out evenly over the entlire
component removal period except where specifically identified.
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A1l of the consuitant costs for studies during this period should be
covered by the pre-decommissioning costs. Once defueling has
started, there appears to be no costs associated with consultants
except the associated environmental monitoring program (which is
assumed to be continued by Colorado State University, CSU), the
auditing programs (which is assumed to be continued by an outside
party) and scme contract labor support as identified below. These QA
and environmental costs are categorized as O8BM costs with the
maintenance cost categorized as labor.

The decommissioning portion of these costs are as follows:

Environmerita) monitoring = § 8,000

QA ludit1n? WP = ; 6,000
ota > g

Contract Maintenance labor = $155,000
PSC LABOR:

This cost 1is shared os a decommissfoning cost and a non-
decommissioning cost. The cost 1s spread out evenly over the entire
component removal periocd except where specifically identi“ied, The
amount ot the cost charged to decommissioning is proportional to the
amount of direct cost which was charged to decommissioning for each
category.

The PSC Lawor costs included all of the costs associated with support
organizations that are required during the component removal period.
Actual cost center data was taken for the first 5 months of 1987 and
averaged over the year. Then an estimated future adjusted average
was assumed to determine an estimated future cost during the
compenent removal period. In reality, the costs would gradually
decline from 100% of the yearly average costs at the time of reactor
shutdown to the minimal staffing at the end of the component removal
period. However, for this cost estimate, an average for all support
staffs has been assumed and will be applied over the entire period to
determine the tutal PSC labor cost.
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The PSC cost centers which were considered to be PSC labor were the

following:

e e AER GSS JED LS Lok BE R ONE BN = S8 S S S Af

4514, Planning and scheduling

4530, Tech admin service manager
4531, Security

453¢, Nuclear documents supr

4534, Technical services

4536, Supr tech service engineering
4537, Plant engineering

4539, Emergency Preparedness

4540, Supgort services manager
4541, Health physics

4542, Radiochemistry

4543, FSV water chemistry

4545, Supr train1n?

4546, Operator training

4547, Technical treining

4548, Training support

4700, Nuclear Engineering

4800, Manager, nuclear licensing and fuels

The adjustced average factors are discussed below.

Cost center 4531, Security, A1) costs are considered 0
since the direct costs associated with security are listed
separately.

Manpower, This cost was assumed to be 20% on average for
the period for a majority of the cost centers. Emergency
preparedness, technical training and tra‘ning support are
assumed to be required only at a level of 10%, On the
other hand, due to the large amount of radioactive
materials being handled, 1t was assumed that health
physics would be required at a level of B80% and
radiochemistry at 40%. In addition, due to the
modifications that are required and the shutting down of
systems, it was assumed 30% of engineering wwuld be
required.

Employee exnenses, These costs are assumed to drop to 0%
for most cost centers and 10% for the cost centers which
may experience some overtime meals etc.

Contract labor, This cost is assumed to drop to 0% for all
cost centers,
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Material, The costs for materials for most cozt centers is
expected to drop to 0% or 5% due to the Jecreated activity
and procurement of new items and tools. It is assumed to
drop to 2 level of only 30% for nuclear documents due to
the continuation of paper work, and ¢0% for support
services, Due to the radioactive materials handling, 80%
is assumed for health physics and 20% for radiochemistry,
Due to the draining of all liquid systems, a level «f 2(%
was assumed for water chemistry.

Transportation, Transportation costs are assumed to drog
to 0 except for engineering and licensing who may stil

attend a few meetings with the NRC and consultants and
health physics who may require shipping of some materials,

Equipment, Equipment costs are assumed to drop to between
0% and 30% due to decreased activity,

Space, Space costs are assumed to drop to 0 for all cost
centers except tech services, training, engineering and
licensing due to decreased staffing levels. Those cost
centers requiring space are assumed to drop to 20% or 30%
since they will still require trailers or office space
part of the time.

Service, A1l service is assumed to drop to O except for
the following. This is due to reduced staffing
requirements and elimination of special studies or
services which were required curing power operation,
Services at a level of (0% 1is assumed for nuclear
documents due to the paper work continuing, 20% 15 assumed
for tech services for computer support, 50% is assumed for
health physics and 80% for radiochemistry for support due
to the volume of radicactive waste, 20% for training
outside support, )% for engineering due to the reduction
of projects and 5% for licensing for continued outside
licensing support.
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The marpower costs were summed to determine the total labor costs for
these cost centers and the remaining costs were charged as O&M costs.
The costs were then split between decommissioning and non-
decommissioning and the decommissioning portion ./ the final costs
are as following:

O&M cost = $5000/mo
Labor cost = $42,800/mo

O&M cost = $5000/mo x (34 mo + & mo) = $200,000
Labor cost = $42,800/mo x (34 mo + 6 mo) = $1,714,000

INSURANCE :

The cost of insurance 1s arbitrarily assumed to be 50%
decommissioning cost and 50% non-decommissioning incurred cost as
long @5 fuel remains on site and is considered an O&M cost,

The decommissioning portion of insurance 1is assumed to be the
following:

Cost = $77,500/mo during defueling
Cost = $ 7,300/mo during component removal

The cost 1s calculated and spread out over the ertire defueling and
component removal periods. Therefore, the total cost is:

Insurance cost = $77,500/mo x 34 mo
+ $7,300/mo x 6 mo

= $2,679,000
CONTINGENCIES 1s an additional cost added to the entire cost estimate
to cover all unknown costs. An industry average of 5% is used for
this cost estimate,
SAFSTOR
FUEL STORAGE PERIOD COSTS

AND

PCRV DECAY PERIOD COSTS

Note: A1l of the following costs are .pread out over the entire
period and are defined in terms of an annual cost multiplied by the
period duration,
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The fuel storage period 1s defined as the period when the
contaminated PCRV is intact and oua1t1ng delayed dismantling and the
fuel is being stored on-site in the ISFSI. In this period, FSV would

have 10CFR Part 50 and Part 72 licenses. Ouration = 27 yr. + 8 mo.

The PCRV decay period is defined as the period after which the fuel
is shipped off-site and only the contaminated PCRV remains intact
awaiting delayed dismantlement. in this period, FSV would have a
10CFR Part 50 license only. Duration = 23 yrs.

BALANCE OF PLANT:

These costs é&re considered decommissioning costs. For the periods
with fuel on-site, the costs associated with maintaining all of the
systems operational (other than those at the fuel storage facility)
are listed below:

SUMMARY OF SYSTEMS
MODIFICATIONS AND COSTS

O&M COSTS CAPITAL

PARTS LABOR COSTS

System 16-ATC* 0 5200 0
System 41-Circ water make-up 0 7600 0
System 44-Domestic water 0 1000 0
System 45-Fire protection 100 6100 0
System 72-Building sump 17700 9300 0
-Building cranes 1000 5200 0

System 75-Fire pump house HVAC 0 500 0
-Building sump 0 100 0
-Building cranes 500 2600 0

TOTAL COST $19300 $37600 $0

* The ATC will probably not be required but the cost is included to
be conservative.

O&M cost = $19,300/yr or approx $19,000/yr
Labor cost = $37,600/yr or approx $38,000/yr

In addition, it is assumed for this evaluation that the Tech support
center would be wused for office space for the site assigned
personnel., Therefore, the following additional costs are required:

O&M cost = $3500/yr or approx $4000/yr
Labor cost = $1500/yr or approx $2000/yr
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In addition, the cost of performing the surveillance and calibrations
on the fire detection system and fire water pumps was not included
above. Assume it will take 2 men 5 days to do the work twice a year,

Cost = 2 men x 5 days/surv x 2 surv/yr x 8 hr/day x $50/hr = $8000/yr (labor)
Total O&M cost with fuel on-site = $19,000/yr + § 4,000/yr = $23,000/yr

Total labor cost with fuel on-site = $38,000/yr + $ 2,000/ yr
+ § 8,000/yr = $48,000/yr

For the period when the fuel is off-site, 1t is assumed for this
evaluation that the Tech support center would not be used for office
space for the site assigned personnel since the number of personnel
will be much less than during the previous periods., All other costs
remain the same,

Total O&M cost with fuel off-site = $19,000/yr
Tota) labor cost with fuel off-site = $38,000/yr + $8000/yr
= $46,000/yr

FUEL STORAGE PERIOD
O&M cost = $23,000/yr x 1 x t
Labor cost = $48,000/yr x {1 x t

These costs are considered decommissionicg costs since most of tne
activity is associated with maintaining the shutdown buildings and
contaminated PCRV on-site.

PCRV DECAY PERIOD

O8M cost = $19,000/yr x 1 x t

Labor cost = $46,000/yr x 1 x t

These costs are considered decommissioning costs since all of the
activity is associated with maintaining the shutdown buildings and
contaminated PCRV on-site.:

PLANT O&M:

This cost is considered a decommissioning cost. The only item which
this cost covers is the house power required. A1l other costs of
maintaining and operating plant systems is already covered in Balance
of Plant or in PSC Labor.



EE-DEC-0020
REV A
Page 23 of 41

Approximate electrical loads are as follows for the periods when fuel
is on site:

. Security lighting = 10 kw

. Tech support center heating load = 144 kw,
cooling load = 40 ton = 480,000 btu/hr = 140 kw

. misc loads = § kw

- Tota)l loads = 160 kw approx

Use 1/2 of this value as a yearly night and day average.
Cost = B0 kw x 24 hr/day x 365 day/yr x $.025/kwhr = §17,520
or approx $18,000/yr

For the PCRV decay period when all fuel is removed from the site,
approximate elect=ical Toads are assumed to be 20 kw for this cost
estimate., This Joad shou'd be small since trailers or a small
building would probab1{ be used for the onsite personnel and no
security lighting should be required.

Cost = 20 kw x 24 hr/day x 365 day‘yr x $.025/kwhr = $4380/yr
or approx $5000/yr

FUEL STORAGE PERIOD
O8M cost = $18,000/yr x § x t

PCRV DECAY PERION
O8M cost = 35,000/yr x 1 x t

CONSULTANTS:

This cost 1s considered 3s a decommissioning cost. For the periods
with fu2l on-site, the only costs associated with consultants are the
costs to perform the environmental monitoring program and audits.

Estimated auditing cost = $30,000/yr
Estimated Environmental monitoring cost = $40,000/yr
Tota)l cost with fuel on-site = $30,000 + $40,000/yr = $70,000/yr

After the fuel s off-site, the same frequencg and cost to perform
the environmental monitoring is assumed for the PCRV decay period as
the tuel storoge period. As far as auditing goes, it 1§ assumed that
only one audit is required every two years at $20,000/audit,

Auditing cost = $20,000/audit x 1 audit/2 years = $10,000/yr
Favironmental monitoring cost = $40,000/yr
Total cost with fuel off-site = $10,000/yr + $40,000/yr

+ $50,000/yr
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FUEL STORAGE PERIOD
Q&M cost = §$70,000/yr x ¢ x t

PCRV DECAY PERIOD
O8M cost = $50,000/yr x 1 x t

PSC LABOR:

This cos* s shared ¢s @& decommissioning cost ané & none
decommissioring cost, The amount of the <cost charged to
gecomnission.rg 1s proportional to the amount of direct cost which
was charged to decummissioning for each category.

The following staffing requirements are ascumed for FSV durinf the
riod woen the contaminated PCRV (Part 50 license) and the ISFSI
Part 72 Ticense) are both on-site:

Positiun ¢ of pecple $/yr . __JTotal
Plant Manager 1 $60,000 $50,000
Decom. Supp/Plan Supr 1 35,000 35,0060
Engineer 1 35,000 35,000
Licensing Engineer 1 35,000 35,000
HP Tech, 1/2 35,000 17,500
Secretary/Admin. Supp. 1 30,000 30,000
1&4C Tech. 1/2 20,000 10,000
QA Engineer 1/2 35,000 17,500
Total 6 1/2 $230,000

78% of the above costs were assumed to be charged to decommissioning.
These costs do not include overhead charges for benefits, insurance,
etc., s0 these wage amounts shall be increased by 30%.

Tota) period costs = $230,000/yr x 1.3 x .776 for labor.

A foctor of .74% will be assumed to be required for misc. O8M costs

Tota! period cost = $230,000/yr x 1.3 x 0.0074 = $2,000/yr
approx. for O&M
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In the case¢ where the PCRV is stil] on-site but the fuel has been
removed cff-site, the following staffing requirements are assumed for
FSV during the PCRV decay period:

Position ¢ uf people $/yr Total
Enginecr /2 35,000 17,500
Professionsl (NED, 1 35,000 35,000
Licensing, QA etc,)

HP Tech. 1/2 38,000 17,500
Total 2 $70,000

Tota! pericd costs = $70.000/yr x 1.3 for labor., A factor of ,74%
will be assumed *s before to be required for misc. O8M costs.

Total peiicd cost = $70,000/yr x 1.3 x 0,0074 = $500 x 1.3 approx. for O&M

FUEL STORAGE PERIOD
O8M cost = $2,000/yr x 1 x t
Labor cost = $230,000/yr x 1.3 x .776 x § x t

PCRV DECAY PERIOD
OBM cost = $500/yr x 1.3 x 1 x ¢t
Lebor cost = $70,000/yr x 1.3 x 1 x t

INSURANCE :

The cost of insurance 1is arbitrarily; assumed to be 50%
cdecommissioning cost and 50% PSC incurred cost as long as fuel
remains on site., When fuel is off-site but the contaminated PCRV
remains on-site, the insurance cost is 100% deccmmissioning. It s
assumed to be cutegorized as an O&M cost,

An estimated cost of approximately $100,000/yr will be used in this
cost estimate for the cost of insuring FSV once furl 1s removed from
the coure.

FUEL STORAGE PERIOD
O8M cost = (1000,000/yr x 1 x t)/2

PCRY DECAY PERIOD
O&M cost = $100,000/yr x 1 x t

CONTINGENCIES

As stated before, a 25% contingency factor is applied to all costs.



EE-DEC-0020
REV A
Page 26 of 41

COMPONENT REMOVAL & DECONTAMIKATION/DISMANTLE PERIOD COSTS

Note: Most of the following costs are spread out over the entire
period and are defined in terms of a monthly cost multiplied by the
period duration,

The PCRV decontamination/dismantle period is defined us the period
when the conteminated PCRV 13 decontaminated and dismantled to a free
relecse liwit for all materials. In addition, component removal
tasks (dummy blocks, reflector blocks, and steam generators) are &iso
perf:rnod during this period. The duration of the period is 3.
months .
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CORE COMPONENTS, STEAM GENERATORS:

This cost is considered a decommissioning cost, The costs associated
with core components involve a contractor performing the work of
ramoving the dummy fuel blocks, reflector blocks and steam generators
in conjunction with the dismantling of the PCRV as described below.
The contractor would remove the top of the PCRV and remove the above
components using the same equipment used to dismantle the remaining
portions of the PCRV as described below. In addition, the contractor
would also perform the work of removal and disposal of the steam
generators. The costs used in this EL are based on a study which is
summarized in Attachment B to this EE. The costs are based on @
contractor performing the work and are assumed to be linear over the
?rojcct duration. The high radwaste volume costs are used due to the
ow probcb111tg that the dummy blocks, helium circulators and steam
enerators can be decontaminated for free release (which is the basis
or the base radwaste volume). The high case costs for the high
radwaste volume are used for everything except burial to account for
unforeseen contingencies. For the burial cost, the base case costs
for the high radwaste volume are used since $150/cu. ft. seems
reasonable for a predicted burial cost. The contingency is included
in the cost since the high range costs are assumed,

Burial costs:
To obtain the burial cost for delayed dismantlement subtract the
burial cost for the circulators ($38,000) and the CRDs ($584,000)
from the total cost (Table B-7).

Burial cost = $3,339,000 - 38,000 - 584,000 = $2,717,000
Labor costs:
These costs 1include the cost of manual &nd non-manual labor.
Subtract the costs for events 11.4, 11.5, 11.18, 11.19 of the study
since this work was already completed, (Ref. Tables BS & B7)

Labor cost = $687,000 + $1,708,000 - $52,800 - $17,700 - $34,100 - $56,600
= $2,234,000
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O8® Costs:

These costs include the cost of fguipment and services. Subtract the

costs for events 11.4, 11.5, 11,18, and 11.19 of the study since this
work was alrcady completed, (Ref. Tables B5 & B7)

O8M Cost = $706,000 - $7,500 - $800 - $59,400 = $638,000
Note: $706,000 is approximately $509,000 + $184,000
PCRV COMPONENTS:

This cost 1is considered a deconmissioning cost. The following
section determines the cost associated with the decontamination
and/or dismantlemest of all the remaining PCRV components whose
radiation level stil) exceeds that for materials which could be free
released. The plan would involve removal {labor cost), shipping (O&M
cost) and burial (burial cost) of the contaminated components. The
activation analysis and the plateout study predicts that the
following components would have to be removed and buried:

large side reflector blocks
boronated spacer blocks
core barrel

insulation and cover plates

core support posts and blocks
core support floov

liner

a portion of the PCRV concrete

The costs used in this EE are based on a study that was performed
which is summarized in Attachment B of this EE. The costs are based
on & contractor performing the work and are assumed to be linear over
the project duration. The base radwaste volume costs are used since
they appear to be most reasonable, The high case costs for the base
radwaste volume are used for everything except burial to account for
unforeseen contingencies. For the burial cost, the base case costs
for the base radwaste volume are used since $150/cu., ft. seems
reasonable for a predicted burial cost. The contingency is included
in the cost since the high range costs are assumed.
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Burial costs:

The study included 1in Attachment B evaluated dismantlement of the
PCRV after 5 years following reactor shutdown. For a 50 year SAFSTOR
period, it was assumed that all internal PCRV components (except the
concrete) assumed to be disposed of in the stud{ will still require
disposal. For the concrete, the activation analysis showed that very
1ittle to no concrete will require removal after 50 years of decay.
Therefore, very little concrete was assumed to be buried. This later
proved to be an 1inaccurate assumption., Based on the current
activation analysis, approximately 18" of concrete on the side walls
will require disposal. This results in an approximate vo'ume of 5700
cubic feet of concrete. The resulting cost would be $855,000 which
is small compared to the total cost and 1is covered by the
contingencies. For the estimate, the following was assumed, A ratio
of the concrete volume and total waste volume assumed in the report
was used to determine burial costs. The concrete volume to the total
volume is: % concrete = B628/26,672 cu ft = 1/3 approx. Therefore,
assume only 2/3 of original burial cost at 50 years. (Ref. Table B.7)

Burial cost = $4,001,000 x 2/3 = $2,6067,000
O&M Costs:

These costs include the cost of transportation, equipment and
services: (Ref, Table B-7)

OMM Cost = $7,236,000 + $216,000 = $7,452,000
Labor costs:

These costs 1include the cost of manual and non-manual labor: (Ref.
Table B-7)

Labor cost = $2,696,000 + $6,740,000 = $9,436,000
SECURITY FORCE:

This cost 1is considered a decommissioning cost. Since portions of
the facility will be dismantled during this period and large
quantities of contaminated materials will be handled during this
g:riod. security personnel will be assumed to be required. It will

assumed for this cost estimate that security at a level shown
below is required for this dismantling/decontamination period. A 25%
contingency is added.
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O8M 2 x $20,000/yr x 1)/12 x 1.26 x t

3,300/mo x 1 x t x 1.2%

. (
= §

Labor cost = §2 x $150,000/yr x 1)/12 x 1.25 x t
= $25,000 x 1 x t x 1.25

PLANT OMM:

This cost is considered a decommissioning cost. The only item which
this cost covers 1s the house power required during the PCRV
dismantlement period. A1l other costs of maintaining and operating
plant systeins is already covered in PSC Labor.

Approximate electrical loads are as assumed to be 100 kw for this
cost estimate.

Cost = 100 kw x 24 hr/day x 365 day/yr x $.025/kwhr = $21,900/yr or
approximately $22,000/yr

Total period cost = ($22,000/yr x 1)/12 x t = $2,000/mo x 1 x ¢t
approximately. (considered an O&M cost)

PREPARE ACTIVITY SPEC:

This cost 1s considered a deconmissioning cost since it is planning
work for dismant)ing the PCRV. This cost 1s associated with the
writing of the specification and contract which will detail the work
that must be performed during the dismantling/decontamination of the
PCRV. This spec will then be converted into detailed work packages
which will specify the actual work steps to be taken during
dismantlin? and docontaminatin? the PCRV. This activity also
involves planning and other miscellaneous activities for dismantling.
Assume outside labor is used to perform this work and that it takes 4
people 1 year to perform the work. This work will probably be done
prior to this period but the costs will be included in this period.
For the writing of the Activity Spec.:

Cost = 4 people x 52 weeks x 40 hr/wk x $50/hr x {1 = $416,000 x i
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CONTRACTOR FEE:

Since 1t was assumed the gecontamination/dismantiement work would e
performed by & contractor, a fee will be required by the contracter,
This was not included as part of the costs estimated .n Attachment B.
For this evaluation a fee of 15% times the total contractor cost will
be assumed. The total cost is as follows and is categorized as O&M
cost.

Cost = 0,15 x (85,589,000 + $19,555,000) = $3,772,000
CONSULTANTS :

This cost 1is considered a decommissioning cost. Part of the costs
associated with consultants are the costs to perform the
environmental monitoring program and audits., Other consultants may
be utilized for advice during the work effort but thes: costs should
be offset by reduced reliance on PSC labor if consultants are used.
Therefore, consulting costs for this cost estimate are:

Auditing cost = $30,000/yr
Environmental monitoring cost = $40,000/yr

In addition, the environmental impact documentation must be updated
for the dismantling project and this cost was not part of the costs
estimated in Attachment B. A cost of $200,000 will be assumed for
this estimate.

Total O8M cost = $200,000 + ($30,000 + $40,000)/12 x 1 x t
approx. = $200,000 + $6,000 x 1 x t

PSC LABOR:

This cost 1s considered a decommissioning cost., Based on PSC
organizational staffing levels outlined in the report in Attachment B
plus additional PSC project management personne! expected, the
following staffing requirzments are assumed for FSV during the PCRV
dismantlement project:
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Position ¢ of people Shyr Total $/yr
Staticn manager 1 55,000 55,000
QA manager 1 45,000 45,000
Nuclear support mgr 1 45,000 45,000
Decommissioning mgr 1 45,000 45,000
Securitg supervisor 1 45,000 45,000
Health Physics sup 1 45,000 45,000
Training supervisor 1 45,000 45,000
Industrial safety sup 1 45,000 45,000
Secretary/admin support 2 20,000 40,000
Engineer 3 40,000 120,000
Trainers 2 35,000 70,000
Misc. (NRC interface, ) 30,000 150,000
burial site interface,
contract writers.
goyro11 etc.)

otal 20 people $750,000

PSC labor will be assumed to be used to control the project. The
above costs must be increased by 30% to account for costs for
benefits, lost time etc. A 25% contingency is included since the
overall cost does not include a cuntingency.

Labor cost = ($750,000/yr x 1.3 x 1.25)/12 x t
1,000/mo x t x 1.25

As before, a .74% factor is applied for OAM costs:

O&M cost = $81,000 x 0.0C74 = $600/mo so assume $1,000/mo O&M
O&M cost = $1,000/mo x t x 1.25

INSURANCE :

This cost 1s considered a decommissioning cost. The same insurance
cost for the PCRV decay period is assumed for the PCRV
dismantle/decontamination period. This estimate will be multiplied

by 1.25 since the contingency factor is not applied to the overall
cost.

Cost = ($100,000/yr x 1)/12 x t x 1,25
CONTINGENCIES:

Contingencies are already included in the costs. Therefore, no
additional contingency is added.
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Table A-1
DECOMMISSIONING COST BREAKDOWN

COMPONENT REMOVAL RELATED COSTS

(In $120C°'s, $1989"

Rev. Date 20-Jan-89

DIRECT/INDIRECT BURIA:. NUMBER BURIAL oM CAPITAL LABOR
COST BASIS cu. ft SHIPMENTS HNan-wk COST COST CcoST COST
e a2t o = 2 2 3 2 3 2 a3 2.3 2 ¥ : 2 3 3 ¥ 3 ETERER DX W
CRDOA Removal
o Burial 44 CRDOAs 3894 $584
o Labor ($566,000/mo) $3,396
o Labor 0O&M ($27,000/m0) $162
o RCD Liners $49
o CRD Lirers $o
o Shipping CRDOAs 11 $26
o Shipping Absorbers 22 $104
TOTALS 3894 33 $584 $342 S0 $3,396
Helium Circulators
o Burial 4 Circs 250 $38
o Shipping 1 $2
o Removal $58
o Decon
TOTALS 250 1 $38 $2 $0 $58
Helium Purification & Decontamination Systems
o Burial 700 $105
o Shipping 2 $5
o Removal 250 m-h $14
9 Decon $7 $85
TOTALS 700 2 $105 $11 S0 $99
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DIRECT/INDIRECT
COST BASIS

Liquid & Gas Waste
o Burial

o Shipping
o Removal
o Decon

990 m~h

TOTALS

Misc. Contaminatsd Systems
o Burial
o Shipping
0 Removal
o Decon

TOTALS

BURIAL

cu.

3 s+ P T 2 3 $ 3 2 2 2 T 0

ft

Table A-1 {cont.)

DECOMMISSIONING COST BREAKDOWN
COMPONENT REMOVAL RELATED COSTS
(In $1000°'s, $1989)

NUMBER DECON

SHIPMENTS

-wk

BURIAL
COsT

oM
COST

Rev. Date 20-Jan-89

CAPITAL

525 $79
1 $2
$54
2 54 $57
525 1 2 $79 $7 $0 $111
150 $23
0 $0
1 $2 $28
150 0 1 $23 $2 $o $28



EE-DEC-0020
REV A
Page 33 of 41

Attachment B

PCRV Decontamination/Dismantlement
Conceptual Plan
and
Cost Estimate
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1.0 INTRODUCTION

The purpose of this study is to develop a conceptual plan and a
cost estimate to decontaminate and dismantle the prestressed
concrete reactor vessei (PCRV) and its internal components at
the Fort St. Vrain (FSV) Nuclear Generating Station. The scope
of this study is summarized as follows:

n Estimate the potential radiation exposure incurred in
completing the project

0 Determine the residual radioactivity limit for releasing
materials for unrestricted use

0 Provide a time estimate and schedule for the
decontamination/dismantlement

0 Identify methods and estimate costs for radwaste shipping
and burial

0 Perform a sensitivity analysis to define boundaries for
the cost estimate uncertainties

In accordance with the work scope, this study is limited by the
following resources and conditions:

0 The FSV plateout study results will be used to estimate
radioactive contamination levels on PCRV components.

0 The PSC activation analyses will be used to determine the
volume of PCRV concrete to be removed.

0 The noncontaminated (1.e., below releasable limits)
portions of the PCRV and shall be left in place.

0 Only the decontamination/dismantlement of the PCRV and
internal components will be addressed; the balance of the
power plant will already be dispositioned prior to
SAFSTOR.

2.0 PROJECTIONS FOR IMPLEMENTATION OF PLAN

The primary objectives of this study is to provide cost and
resources projections for the early decontamination and
dismantlement of the FSV PCRV, The costs and resources required
to implement the plan include the following:
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Event schedules and manpower loadings to decontaminate and
dismantle the radioactive portions of the PCRV

Cost estimates for implementing the decontamination and
dismantlement plan 5 years and 15 years after shutdown.
These costs are also used to predict costs after 55 years
of SAFSTOR

Estimates of radiation exposure incurred in performing the
decontamination/dismantliement plan

A sensitivity analysis that indicates the cost estimate
range of uncertainty

In accordance with scope, the cost projections rely upon the
following assumptions:

0

A third party will manage the dismantlement effort an an
independent project.

Denver labor rates will be wused in cost estimates for
manual labor. Normal Contractor rates will be wused for
non-manual labor,

A one-shift per day, 50-hour work week will be standard
for site operations during decommissioning.

Costs are reported in 1988 dollars.

The salvage value for structures and components is
excluded from the cost estimate.

No interest on funds has been included during the
decommissioning period.

A 40-hour work week will be standard for all home office
work .

The cost for site surveillance, plant maintenance, and
systems operation during decommissioning is not included
in the estimates.

The cost of nuclear 1iability insurance is not included in
the cost estimate.

No costs for use of site facilities, staff, or services
were included.
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No contractor profit is included in the cost estimate.
Schedule of Decontaminztion/Dismantlement Activities

The schedule of decontamination and dismantlement
activities is depicted in Figure B-1. This schedule
treats several preplanning events as prerequisites because
they should be completed prior to initiation of the plan.
These events are shown in month zero. This schedule lasts
for 31 months and covers all four phases: planning,
preparation, implementation, and verification.

Manpower Requirements

Manpower 1s a significant cost factor associated with
implementation of the PCRV decontamination/dismantlement
plan. Two labor categories are used to describe these
costs: manual and nonmanual. The manual Tlabor category
includes workers who do the hands-on physical work:
craftsmen, equipment operators, construction trades, and
servicemen. Nonmanual labor refers to project management
personnel, engineers, healtn physics technicians, and
professionals who plan, control, and administratively
support the work.

Figures B-2 thru B-7 present the labor distribution over
31 months for manual, nonmanual, and manual plus nonmanual
categories, respectively.

Equipment and Services Lists

The equipment and services required for this project are
listed in Tables Bl and B2.

The listed equipment items are divided into three
categories: small tools, construction equipment, and
specialty equipment.

The services 1ist identifies subcontracted activities
required for this project. Because the decontamination
and dismantlement prime contractor 1is assumed to be
experienced in all manual and nonmanual tasks, and
extensive use 1is to be made of existing facilities, this
1ist compromises only three subcontracted activities.
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Radwaste Volumes and Types

The origins, volumes, and weights of radicactively
contaminated wastes generated during decontamination and
dismantlement operations are listed in Table B3. Waste
volumes were estimated for individual events of the plan;
the numbers in Table B3 are a sum of the waste volumes
calculated for the individual events.

Radiation Exposure Estimate

Manual and nonmanual labor hours were used to estimate
radiation exposure associated with the PCRV
decontamination/dismantlement events. In events where the
majority of activity is performed with remote technology,
exposures are small because procedures will require work
practices and engineered devices that minimize personnel
exposure. For other tasks, exposure time is adjusted
downward to represent only the portion of the event where
direct radiation exposures are possible. Radiation
exposure for health physics personnel who perform the
surveys and monitoring activities are 1included in the
estimates. Table B4 provides the exposure estimate for
the PCRV decontamination/dismantiement events.

Cost Estimate and Sensitivity Analysis
0 Cost Estimate

Table BS provides base case (i.e., 5 years after
shutdown) cost estimates for labor and equipment to
perform the FSV PCRV decontamination/dismantlement
events,

0 Sensitivity Analysis Events 1-10

A cost sensitivity analysis was performed to show how
project costs vary with the critical parameters:
radwaste volume, labor, equipment and services,
radwaste transportation , and radwaste disposal. This
variance is used instead of a contingency.

Table B6 displays the variance estimated for each
parameter addressed in the analysis. The total dollar
ranges calculated for the listed parameters are
summarized in Table B7.
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The following paragraphs discuss the critical
parameters used in the sensitivity enalysis and
describe factors that affect increases and decreases in
maonitude of these parameters.

Waste Volume

The projection of radicactive waste quantities to be
dispositioned is based on a number of factors applied
to the analysis of neutron activation of PCRV
materials. One such factor concerning neutron
streaming through penetrations in the top head and core
support floor could add appreciably to the activation
of concrete and steel in the head and the lower PCRV
cavity.

The net effect of this consideration could be that the
radwaste volume increases by 5.000 cubic feet.
Likewise, it s estimated that this radwaste volume
could reduce by 4,300 cubic feet if average neutron
fluxes are used to calculate the PCRV concrete
activation depth.

Manual Labor

Labor rates for current agreement union building trades
were used for the development of manual labor costs for
this study. Depending on the availability and demand
for skilled union craft experienced in the nuclear
industry at the time of the project, labor agreements
at the prevailing building trades rates may be
difficult to negotiate. In addition, a premium on
wages and/or fringe benefits may be required to
incorporate contract provisions addressing craft
experience, prohibition of strikes, grievance
procedures, etc., due to the relatively hazardous
nature of the work and the requirement for minimizing
the project duration. Unplanned events and additional
tasks may increase the work effort. The net affect of
these factors 1is estimated to be no more than a 20%
increase in manual labor cost.
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If an open shop prime contractor is selected for the
project, labor rates lower than those 1in prevailing
union agreements would be in effect. Non-union craft
could also be required to perform multiple tasks that
overlap traditional craft di.ciplines., It is estimtaed
that the overall net effects of this approach would be
no change to the project schedule and as much as a 25%
decrease in manual labor cost.

Nonmanual Labor

Every contractor of meduim and large scale projects has
its own system of project management and control, and
some systems are more labor intensive than others. A
project management system that differs significantly
from the one envisioned for this study, or the
occurence of unforeseeable management/engineering
requirements could increase nonmanual labor costs by as
much as 35%.

Equipment and Services

Equipment, materials, and services were estimated at
quantities and durations deemed sufficient to perform
the work scope in an efficient and uninterrupted
manner, Factors that could increase the costs over
those estimated by as much as 25%, or decrease the
costs by as much as 10%, include the following:

0 Abnormal changeout of failed parts in purchased
equipment and existing plant equipment

0 Above-rormal changeout of rented equipment due to
frequent breakdowns

0 Enhanced or reduced requirements for redundancy of
materials and equipment installed for safety-
related systems

) Abnormal usage of consumables, e.g. anti-C
clothing

0 Slower cor rtaster than predicted performance by
major subcontractors

0 The unpredictable effects of supply vs. demand for

equipment, materials, and services at the time of
project performance
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0 A change in the regulatory climate for the nuclear
industry which changes project requirements

Waste Transportation

Waste transportation costs vary with the distance
between the source of the waste ard the disposal site;
fees 1imposed by Federal, State, and County regulatory
agencies and by the disposal site operator; and supply
and demand factors affecting the hazardous waste
transportation business at the time the porject is
performed. The wunit cost used in the base case study
estimate could vary in the range of -17% to + 140% as a
result of these variables. The high variance includes
the possibility of having to ship the waste to the
Hanford Reservation, Washington,

Waste Disposal

Waste disposal unit costs are a function of several
variables, including the following:

0 The number of licensed disposal sites within
economically viable transportaion distance (supply
and demand factors)

0 Existing agreements between the source operator
and the disposal site operators

0 Volume of waste to be disposed (negotiation of
discount unit cost)

) Fecs imposed by requlatory agencies

0 Fees, surcharges, and taxes 1imposed at the
disposal site

The wunit cost used 1in the base case study estimate
could vary in the range of -17% to +100% as a result of
these variables.

0 Sensitivity Analysis - Event 1l
The parameters wus2d in the Event 11 sensitivity

analysis are the same used for the PCRV components
except for radwaste volume, which is described below.
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The projection of radioactive waste quantities to be
dispositioned is based on a number of factors applied
to the analysis.

One such factor is the ability to decontaminate major
components including the 12 steam generators, the 4
circulators, and all of the dummy fuel blocks. If this
approach is not used, or 1if decontamination 1is not
successful 1in reducing the residual radioactivity to
releasable limits, then the base volume of radwaste
will 1increase by 70%. In contrast, the base case
volume cannot be reduced appreciably because the
graphite reflector blocks are activated and cannot be
decontaminated to releasable levels. Therefore, low
radwaste volume is equal to the base case volume,
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LABOR ROURS FOR EVENTS 1 THRU 10

FIGURE B2
SUMMARY OF MANUAL HOURS
(TIME PHASED)

14 16
MONTHS

0 2 4 ¢ 8 W0 12

(TIME PHASED)

FIGURE g3
SUMMARY OF NONMANUAL HOURS

(SpuBBNOy ) SHNOK

FIGURE B4
SUMMARY OF MANUAL PLUS

NONMANUAL LABOR HOURS

(TIME PHASED)

MONTHS

Fort St. Vrair: >)CRV




LABOR HOURS FOR EVENT 11

MONTHS
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FIGURE 87
SUMMARY OF
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Fort St. Vrain PCRV




TABLE B8]
EQUIPMENT AND SERVICES REQUIREMENTS (EVENTS 1-10)

DESCRIPTION QUANTITY

SMALL TOOLS
HAND TOOLS AR
HAND TRUCKS
JACKHAMMER
VACUUM CLEANERS, HEPA FILTERED
COME ALONGS
IMPACT WRENCHES
ABRASIVE SAWS

CONSTRUCTION EQUIPMENT
CAT D-6 BULLDOZER
20-TON CRANE, RUBBER TIRED
10-TON CRANE, RUBBER TIRED
FORKLIFTS
2-1/2 TON STAKE-BED TRUCK
LAUNDRY TRAILER
INDUSTRIAL HEATER
RIGGING AND APPURTENANCES AR
SCAFFOLDING AR

SPECIALTY EQUIPMENT
MANIPULATOR POSITIONING FIXTURES
HOIST HOOKING FIXTURES
SPACER BLOCK HOIST LATCHING FIXTURES
MANIPULATORS
HOT CELL HOISTS
SMOQOTH DRUUM COMPACTOR EXISTING
AIR COMPRESSOR/MOSES/AIR JET NOZZLE 1
1 HP SUBMERSIBLE WASTEWATER PUMP/HOSES
DECON WATER PUMPS, 2-4 GPM/HOSES
DECON WATER HOLDING TANKS
WATER JET PUMP/HOSES/NOZZLE
WELDING MACHINE AND APPURTENANCES
BORONATED PIN REMOVAL FIXTURES 2

W w M s =P

DD A A

N oo S

e B

A/R = AS REQUIRED S/C = SUBCONTRACTOR FURNISHED

Fort 81. Vrain PCRV




TABLE Bl (cont.)

EQUIPMENT AND SERVICES REQUIREMENTS  (£yenTs 1-10)
DESCRIPTION QUANTITY
SPECIALTY EQUIPMENT (CONT.)
MANIPULATOR CONTROL CONSOLES 3
CCTV CAMERAS/APPURTENANCES 14
PCRV SPRAY NOZZLES/HOSES FITTINGS 2
PLASMA ARC ®WER SUPPLIES 2
PLASMA ARC TORCH FIXTURES/CLAMPS 4
PLASMA ARC CORE BARREL RING GUIDE 1
PLASMA ARC CORE BARREL VERTICAL TORCH GUIDE 1
R-BUILDING OVERHEAD CRANE EXISTING
FCRV HOISTS/BASKET LIFTS 2
PORTABLE LIGHTING AR
PCRV POWER CABLING AR
PCRV DUST SUPPRESSION MISTERS 2
MISCELLANEQUS TOOLS TO FIT MANIPULATOR ARM AR
GRAPHITE BLOCK LATCHING FIXTURES 2
GRAPHITE POST LATCHING FIXTURES 2
MFP FOOTING FIXTURES 2
CORE SUPPORT OUTER BLOCK ATTACHING FIXTURES 2
SILICA BLOCK HOIST ATTACHMENTS 2
METAL INSERT HOIST ATTACHMENTS 2
DIAMOND WIRE CUTTER S/C
DIAMOND WALL SAW s$/C
DIAMOND CORER S/C
AIRBORNE CONTAMINATION REMOVAL HVAC AR
WATERBORNE CONTAMINATICN REMOVAL DEMINERALIZER AR
PCRV TOOLS' HYDRAULIC SYSTEMS AR
HEALTH AND SAFETY/ENVIRONMENTAL EQUIPMENT AR
PUG MILL 1
GRAPHITE GRINDING AND BORING TOOL AR
SERVICES
LAUNDRY TRAILER s/C
CONCRETE CUTTING AND CORING S/C
LABORATORY ANALYSIS s/C
AR = AS REQUIRED S/C « SUBCONTRACTOR FURNISHED

Fort St Vrain PCRV




TABLE B2

EQUIPMENT AND SERVICES FOR EVENT 11

DESCRIPTION

QUANTITY

SPECIALTY EQUIPMENT
ELECTRIC HOIST
TRANSFER SKIP
FOAMING EQUIPMENT
PUMP SKID
WASTE FILTER SKID
CHEMICAL MAKEUP SKID
BRACING AND JACKING EQUIPMENT
MANIPULATOR MAST FOOTING
BLOCK HOIST HOOKING FIXTURE
DEFUELING MACHINE AND FIXTURES
CONTROL ROD DRIVE ASSEMBLY RACK
HYDRAULIC SHEAR TOOLS
MANIPULATOR PQOSITIONING STAND
MECHANICAL SAW
EQUIPMENT RACK
END CAPS
DRILL RIG
ION EXCHANGER
HOLDING RACK
STEP LADDER
RIGGING EQUIFMENT
AUXILIARY TRANSFER CASK

i i il b

N D e e

EXISTING

B ok P el s B

-t

AR
AR
EXISTING

AR = AS REQUIRED

Fort 8. Vrain PCRV




TABLE &3
RADWASTE COMPILATION

EVENTS 1-10
ITEM SHIPPED* SHIPPED**
NO. DESCRIPTION VOL.cf | WEIGHT-Ib
1 PCRV TOP HEAD PENETRATIONS 1,716 140,400
2 | REFLECTOR SPACER 1916 | 184.000
3 SIDE REFLECTOR BLOCKS 6.720 720.000
4 | BORONATED DOWELS 200 25000
5 CORE BARREL 2.506 540 000
6 GRAPHITE FLOOR 3.500 375,000
?
8 p:s:::::oc :LE:TEES 488 | 1381000
I
1,048 188,000
9 DAW
440 25.000
TOTALALL EVENTS 26670 3,489,000
© BASED ON EXTERNAL PACKAGE DIMENSIONS
" INCLUDES DUNNAGE BRACING SHIELDING AND PACKAGE WEIGHT
TABLE B3 (cont.)
RADWASTE COMPILATION FOR EVENT 11
ITEM DESCRIPTION SHIPPED SHIPPED
NO. VOL. - ¢f WT - Ib
1 STEAM GENERATOR CHEMICAL RESIDUE 162 11.000
2 UHP DECON RESIDUE 132 8,700
3 CONTROL ROD DRIVES 3.300 £00.000
o GRAPHITE REFLECTOR BLOCKS 9,500 212,000
5 Helium Circulators (Note 1) 250 100,000
6 Steam Generafors (Note 1) 6,506 600,000
7 Dummy Fuel Elements (Note 1) 2,350 450,000
TOTAL 22,2060 1,331,700

Note 1 - These components were not part of the base volgme case,
but make up the additional 70% volume in the high volume

case,

Fort 8t. Vrain PCRV




TABLE B4
RADIATION EXPOSURE ESTIMATES FOR
FSV PCRY DECONTAMINATION/DISMANTLEMENT

MANUAL M"O“; @5 YEARS (@ 15 YEARS
ESCRIOTION ANUAL |EXSOSURE EXPOSURE
. HOURS | ‘OURS | MaN REN | AN REM

PRE-PCRV D/D PLANNING, ENGR'NG., & INSURANCE 17,248
PCRV CHARACTERIZATION 427
PCRV MOD., TEMP. FACILITIES & MOCKUPS 1,520
SITE SUPPORT FOR PCRV D/D | 34 260
DECONTAMINATION { 0
DISMANTLEMENT OF PCRV STRUCTURE ‘ 0
DISASSEMBLY/DISMANTLEMENT PCRV INTERNALS 2,205

WASTE MANAGEMENT PROGRAMS | 0
SITE RELEASE

PROJECT MANAGEMENT 0

TOTALALL EVENTS 104,807

TABLE B4 (cont.)
RADIATION EXPOSURE ESTIMATES FOR EVENT 11

MANUAL | NONMANUAL | 5-YR. EXPOSURE | 15YR EXPOSURE
DESCRIPTION HOURS HOURS MAN REM MAN REM

EVENT 11 ~27.000 ~ 25,500 110 78

Forl 81. Vrain PCRV




TABLE B%

COST ITEMS FOR THE FSV PCRV DECONTAMINATION DISMANTLEMENT
(SUMMARY OF COST BY EVENT:

(Dollars in Thoussnds)
:?r’ TOTAL
Le
EVENT DESCRIPTION ol OREA cos?
11 CONFIRM PCRY D/D ALTERNATIVE 00 619 g6 A ¥
12 PREPARE PCRY D/D PLAN 0.0 540 00 A4 0
13 FIEVISE ENVIRONMENTAL IMPACT ASSESSMENT (EIA) 00 00 00 oL
14 HEVISE TECHNICAL SPECIFICATIONS 00 NVS 00 338
18 PREPARE DETAILED WORK PROCEDURES & MACHINE e0 7480 0.0 7490
DESIGN
18 DEVELOP PROUECT QA PROGRAM 00 0.0 00 00
17 DEVELOP DECONTAMINATION AND WASTE 0o 7? 0.0 27
MANAGEMENT PLANS
18 ESTABL'SH GENERAL LIABILITY INSURANCE co 00 $3.0 830
EVENT | SUBTOTAL 00 %82 626 | 9668
a1 ESTABLISH AND MAINTAIN PCRY RADIOLOGICAL DaTA 00 168 0o 68
BASE
22 PERFORM SURVEYS OF PCRY COMPONENTS 0.0 <0 LLEY 450
22 REMOVE CORES FOR RADIOACTIVE MAFPING 00 0.0 95 95
24 ESTIMATE RADIOACTIVITY INVENTORY 00 1.8 00 ]
28 ESTIMATE RADIATION EXPOSURE 00 19 0.0 19
EVENT 2 BUBTOTAL 0.0 08 548 ™
a CONSTRUCT AND OPERATE TEMPORARY MATERIAL 2143 1085 1486 68 4
STORAGE FACILITY
32 SET UP LAYDOWN AND SHIPPING AREAS 187 ¢o 68 € 843
R & PERFOAM SITE BUILDINGS MODIFICATIONS a4 0.0 9.0 1391
34 DEVELOP NON-RADIOACTIVE WASTE DISPOSAL SITE 88 0.0 8.3 a7
38 ERECT MOCKUPS AND TEST REMOTELY OPERATED 2738 625 13430 | 1879
TOOLS
3 ERECT WASTE PROCESSING AND PACKAGING FACILITIES | 182 00 137.0 1833
ar ERECT CONTAMINATION CONTROL TENTS AND WORK L] 0.0 746 120.0
STATION
38 INSTALL ENVIRONMENTAL CONTROL AND 00 0.0 0.0 00
SURVEILLANCE MEASURES
29 INSTALL DECONTAMINATION EQUIPMENT AND LIQUID 33 00 140.7 144 0
PROCESSING FACILITIES
310 INSTALL AND OPERATE LAUNDRY AND RESPIRATOR 28 00 %8 26
CUEANING
EVENT 2 SUBTUTAL 6244 1680 20826 | 28450

Fort §t. Vrain PCRV




TABLE BS (cont)

COST ITEMS FOR THE FSV PCRV DECONTAMINATION/DISMANTLEMENT
(SUMMARY OF COST BY EVENT)

EVENT DESCRIPTION MANUAL MANUAL OTHER cosY
4o HIRE AND TRAIN SECURITY FORCES 00 00 00 00
2 IMPLEMENT HEALTH AND SAFEYY PROGRAM 52 12607 51854 1.7803
43 | SET UP ADMINISTRATIVE SUFPORT SERVICES 00 00 0.0 00
44 | CONDUCT TRAINING & ORIENTATION OF NEW PERSONNEL | 342 00 0.0 343
45 | PROCURE EQUIPMENT TOOLS SUPPLIES & SERVICES 0.0 00 00 00
46 | PERFORM CORRECTIVE AND PREVENTATIVE 193.0 ¢o 100 2030

MAINTENANCE

EVENT 4 SUBTOTAL 2285 12867 8284 | 20178

81 | REMOVE LOOSE CONTAMINATION FROM PCRY INTERNAL | 225 00 11.0 334
SURFACES

EVENT § SUBTOTAL 2s 00 110 24
61 REMOVE TENDONS 1281 co 665 194 6
62 | REMOVE REFUELING PENETRATIONS 04 00 e ‘26
6.3 | SEGMENT AND REMOVE HEAD 1764 00 11987 | 13781
64 | SECTION AND REMOVE LINER AND CONCRETE WALLS 1224 00 70867 829

(ACTIVATED PORTION ONLY)
6.5 | SEGMENT AND REMOVE CORE SUPPORT FLOOR 647 00 1912 <56.0

EVENT 6 SUBTOTAL 8321 00 21783 | 27074
7.3 | ACCESS PCRV INTERNALS WITH REMOTELY OPERATED 1.1 13 05 129

TOOLING
72 | REMOVE SIDE REFLECTOR BLOCK RESTRAINTS 57 s 184 %6
73 | REMOVE SIDE REFLECTOR BLOCKS 01 97 100 738
74 | REMOVE BORONATED SPACER BLOCKS 1604 74 M7 3287
75 | SEGMENT AND REMOVE CORE BARREL 29 144 420 832
786 | REMOVE LINER INSULATION PLATES 2331 0.0 424 2758
7.7 | GOUGE GROOVES IN LINER 274 0.0 02 278
78 | REMOVE CORE SUPPORT BLOCKS 278 'S 70.0 1019
79 | REMOVE CORE SUPPORT POSTS 0.0 0.0 0.0 0.0
710 | REMOVE SILICA BLOCKS 142 00 9.0 232
EVEMY ; SUBTOTAL 546 5 M4 2084 95
(Dollars in Thousands)
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TABLE B5 (cont.)
COST ITEMS FOR THE FSV PCRV DECONTAMINATION/DISMANTLEMENT
(SUMMARY OF COST BY EVENT)

LABC, ‘g\: YOTAL
" 8
EVENT DESCRIPTION -3 cOsY
e | ——
[ B VOLUME REDUCTION AND PROCESSING OF RADWASTE ae 00 101 s09
MATERIAL
82 | PACKAGE AND LABEL RADIOACTIVE WASTE GENERATED | 816 00 4881 | 8697
BY DECONTAMINATIONDISMANTLEMENT
83 | TRANSSORT RADIOACTIVE WASTE TO BURIAL SITE 1248 00 41088 | 42300
EVENT § SUBTOTAL 2064 00 46037 | 48807
81 | REMOVE TEMPORARY STRUCTURES e 00 200 616
92 | PERFORM RADIATION SURVEY OF BCRY 0.0 00 420 @0
0.3 | PREPARE FINAL REPORT 00 847 40 T
EVENT 6 SUBTOTAL a8 M 6.0 1923
100 PROJECT MANAGEMENT 00 245889 20| 24785
EVENT 10 SUBTOTAL l 00 24889 200 | 24789

Doliare in Theusands)
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TABLE BbS (cont,)
COST ITEMS FOR THE FSV PCRV DECONTAMINATIONDISMANTLEMENT
(SUMMARY OF EVENT 11 COSTS)

-—-—-—-—w-m tour | o,
Vet SRRSRTIN MANUAL MaMyAL OTWER | CO8T
11.1 | PREPARE LOWER MEAD AREA 30¢ 00 175 "
11.2| ERECT LOWER HEAD WORK ENCLOSURE KAR 00 85 a7
11.3 | ISOLATE UPPER AND LOWER CAVITIES 42 00 172 a1
11.4| REMOVE CIRCULATORS 828 00 (2 | 60
11.85| DECONTAMINATE CIRCULATORS 177 00 o8 18
11.6| REMOVE INTERNAL BAFFLE PLATES 80 0.0 00 98
11.7 | INSTALL LOWER CAVITY WORK PLATFORM 1ns 00 132 247
11.8| DECONTAMINATE LOWER CAVITY 1.0 00 00 11.0
119 CHEMICALLY DECONTAMINATE LOWER STEAM
GENERATOR INTERNALS 107 00 323 4301
11.10 | REMOVE STEAM GENERATOR SECONDARY SYSTEMS 58 00 10 68
1191 | INSTALL RIGGING AND MANDLING EQU'PMENT FOR STEAM
GENERATOR REMOVAL 61 00 05 X
1112 | STEAM GENERATOR DISPOSITION 145 0.0 00 14 5
1113 | PROCESS DECONTAMINATION LIQUIDS 00 00 30 30
1194 | INSTALL MANIPULATOR POSITIONING FIXTURE §6 16 10.0) 172
11.18 | REMOVE GRAPHITE AND BORONATED DUMMY FUEL
BLOCKS 838 493 1001 1429
11.18 | PACKAGE GRAPHTE BLOCKS FOR DISPOSAL 0.0 00 1281] 1281
11.17 | DECONTAMINATE BORONATED DUMMY FUEL BLOCKS 267 00 00 267
11.18 | REMOVE CONTROL ROD DRIVE ASSEMBLIES 238 103 00 341
11.19 | DISPOSITION OF THE CONTROL ROD ASSEMBLIES 43 123 504/ 116
1130 | PREPARE DETAILED DESIGN AND WORK PROCEDURES 00 1723 00] 1723
11.21 | SITE SUPPORT 796 2010 “.l# 4175
11.22 | WASTE MANAGEMENT PROGRAMS 1033 00 20801 21628
11.23 | PROVLCT MANAGEMENT 00 7281 00| 7281
EVENT 11 SUBTOTAL 5726 12081 24165 4284

(Dollars in Thousands)
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TABLE .

COST VARIANCE FOR CRITICAL PARAMETERS  (EVENTS 1-10)
DESCRIPTION HIGH BASE Low
RADWASTE VOLUME +18% TABLE B3 16%
MANUAL LABOR +20% TABLE B5 -25%
NONMANUAL LABOR +35% TABLE B85 0%
EQUIPMENT AND SERVICES +25%, TABLE B 10%
RADWASTE TRANSPORTATON +140% TABLE 0 20%
RADWASTE DISPOSAL L +100% TABLE B5 17%
v
TABLE 86 (cont.)
COST VARIANCE FOR CRITICAL PARAMETERS (EVENT 11)

DESCRIPTION HIGH BASE Low
RADWASTE VOLUME + 70% TABLE B3 0%
MANUAL LABOR . 20% TABLE B5 20%
NONMANUAL LABOR + 35% TABLE B5 0%
EQUIPMENT AND SERVICES . 25% TABLE 85 10%
RADWASTE TRANSPORTATION +140% TABLE ©5 -20%
RADWASTE DISPOSAL +100% TABLE 85 17%

Fort S1. Vrain PCRV




TABLE &7

EARLY DISMANTLEMENT OF THE FSV PCRV
(EVENTS 1-10) SENSITIVITY ANALYSIS

BASE RADWASTE VOLUME LW BASE LOW
26,670 CF 1
MANUAL LABOR 2.696 2,247 1,685
NONMANUAL LABOR 6.740 4,993 4,993
EQUIPMENT AND SERVICES 7.236 5,788 5210
TRANSPORTATION 216 9 72
DISPOSAL 8,001 4,001 3,320
TOTAL 24,889 17,119 15,280
HIGH RADWASTE VOLUME k HIGH BASE Low
31,473 CF
MANUAL LABOR 2698 2.247 1,685
NONMANUAL LABOR 6.740 4993 4983
EQUIPMENT AND SERVICES 7.236 5789 §210
TRANSPORTATION 258 106 85
DISPOSAL 9,441 4,721 3918
TOTAL 26,368 17,655 15,891
LOW RADWASTE VOLUME HIGM BASE LOW
22,400 CF
MANUAL LABOR 2.696 o247 1,685
NONMANUAL LABOR 6,740 4,993 4,993
EQUIPMENT AND SERVICES 7.236 §.788 §210
TRANSPORTATION 181 76 60
DISPOSAL 6721 3,360 2,789
TOTAL 23,574 18,464 14,737

(Dollars in Thoound;)
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TABLE B-7 (cont.)
EARLY DISMANTLEMENT OF THE F3V PCRV
SENSITIVITY ANALYSIS

(EVENT 11)
o

BASE VOLUME CASE 13,094 CF HIGH BASE Low
MANUAL LABOR 687 §73 429
NONMANUAL LABOR 1,708 1,266 1,265
EQUIPMENT & SERVICES 509 407 367
TRANSPORTATION 108 45 36
DISPOSAL 3,928 1,964 1,630
TOTAL 6,940 4,254 3,727

HIGH VOLUME CASE 22,260 CF HIGH BASE Low
MANUAL LABOR 687 5§73 429
NONMANUAL LABOR 1,778 1,265 1,265
EQUIPMENT & SERVICES 509 407 367
TRANSPORTATION 184 77 61
DISPOSAL 6,678 3.339 2.771
TOTAL 9,766 5,661 4,804

LOW VOLUME CASE 13,004 _F HIGH | BASE LOW
MANUAL LABOR 687 I £73 4z9
NONMANUA'. LABOR 1706 | 1268 1,268
EQUIPMENT & SERVICES 500 ! 407 367
TRANSPORTATION 108 | 45 36
DIEDSAL 3,028 | 1,064 1,630

|

TOTAL 6,940 4,284 3,727

(Dollars in Thousands)

Fort §t. Vrain PCRV




ATTACHMENT 4

FORT ST. VRAIN SURVEY AND ANALYSES RESULTS



Attachment 4 contains the following information:

Information Provided

Pages
2 -3
4 -6
1-8
9 - 17
18 - 21

Radiochemistry water sample results for the Condensate
System (System 31).

Turbine Building Sump Radiochemistry water sample
results,

Radiochemistry water sample results for the Cooling
Tower (C/7) Basin. (Cooling tower besin samples are
fdentified in *he "Remarks" column as “C/T BASIN")

Results of recent radiological surveys of the Turbine
Building (W-*),

Recults of recent radiclogical survaeys of plant areas
inside the protected a~ea (M-*),
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