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| EXECUTIVE SUMMARY

l
-

.

EXECUTIVE SUMMARY )
! |
* 1

The Radiological Engineering and Decommissioning Services division of Scientific Ecology
: Group, Inc., has provided a decommissioning cost estimate for the Advanced Medical Systems,
; Inc. London Road Site located at Cleveland Ohio under the NRC License No. 34-19089-01.
] This cost estimate was developed using a systematic approach. Applicable release levels were
! identified and historical data was reviewed. Specific information regarding structures and i

equipment was used to estimate waste volumes and remediation costs.

j Itemized costs were determined, including costs for manpower and equipment resources, i
i

packaging, shipping and burial activities, and the performance of final status surveys for |
buildings and structures. The estimated decommissioning cost is $1,795,612 in terms of 1995 '

dollars. This estimate is for budgetary purposes only and is not a proposal or cost estimate for |
Scientific Ecology Group, Inc., to perform decommissioning work.
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INTRODUCTION

:(:

! 1.0 INTRODUCTION
i
! 1.1 Purpose

4

The Radiological Engineering and Decommissioning Services (RE&DS) division
|

of Scientific Ecology Group, Inc. (SEG) has prepared this document for the
;

; purpose of providing a decommissioning cost estimate for the Advanced Medical '

'

Systems London Road Site. The cost estimate includes only those activities and
; cost factors required to remove residual radioactivity to levels which will permit

release of the site for unrestricted use in accordance with the NRC guidelines in,
'

Guidelinesfor Decontamination of Facilities and Equipment Prior to Releasefor
.. Unrestricted Use or Tennination ofLicemesfor Byproduct, Source, or Special
| Nuclear Material.
4

Costs associated with the demolition and removal of non-contaminated equipment I
4

or structures are not included in this cost estimate. An actual date to perform J

decommissioning has not been projected as portions of the facility will continue to,

be used. The cost estimate provided by this report is in terms of 1995 dollars.
'

: This estimate is intended to be used for funding and budgetary purposes and does
,

j not constitute proposal or cost estimate for SEG to perform work.
4

t 1.2 Scope
|

,

The scope of this report is to present the estimated costs derived for
i- decommissioning the Advanced Medical Systems London road Site. The specific
; areas and systems covered by this estimate include:

i
Hot Cell, First Floor; *

!.
Decontamination Room, First Floor*

,

Isotope Shop Area, First Floor; *

High Level Waste Storage Room, First Floor*

;

i * Airlock, First Floor

Clean Equipment Room, Second Floor*
,

HEPA Systems Room, Second Floor*,

:
!

1
i

4

| /\
:

1

J
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INTRODUCTION
_

[b
j Waste Storage Room, basement*

Clean Area, basement*
t

* ' Waste Water Hold-Up Tank Room (WHUT), basement
,

This estimate has been prepared to support the requirements of 10 CFR 70,
Domestic Licensing qf Special Nuclear Material, and Regulatory Guide 1.159,
Assuring the Availability ofFunds ForDecommissioning Nuclear Reactors. This
estimate addresses activities related to the removal- of hardware, structural
materials, and miscellaneous materials as necessary to reduce levels of residual
radioactivity to below the guideline values specified in the NRC Guidelinesfor
Decontamination ofFacilities and Equipment Prior to Releasefor Unrestricted Use
or Termination ofLicensefor Byproduct, Source, or Special Nuclear Material.

Decommissioning costs are directly related to the degree of remediation required
and the amount of radioactive waste generated. The extent of remedi' tion is baseda
on radiological data, proven decontamination processes and experience with similar *

projects. The volume of mdioactive wastes genented were determined from !

facility drawings, equipment sizes, radiological data, and proven volume reduction
processes. Costs associated with the performance of final status surveys were
estimated based on the size of the various areas being decommissioned and their

- prior radiological history. )
|

The cost estimate for London Road Site utilizes a combination of unit price i

estimates and task-based estimates to arrive at a total cost for decommissioning all !
areas. The unit cost methodology is modeled after the method used in the Means !
Building Construction Cost Data. The decommissioning work is first divided into
units of work, such as removing 2-inch pipe and then the unit of cost per foot of
pipe is multiplied by the feet of pipe to arrive at the cost. A similar method is
used for decontamination work, such as decontaminating concrete floor to a depth ;

of 1/4 inch. The unit of cost per square foot of concrete floor area is multiplied !
by the square feet of floor area to arrive at the cost. The estimate includes the
caft labor, supervision, health physics support, waste disposal, materials and

~

equipment necessary to actually perform this task. Other work is priced using the
task based methodology which is modeled after the method used by PNL (Pacific
Northwest Laboratory) to prepare the estimates presented in NUREG/CR-1756,
Technology Safety and Costs ofDecommissioning Reference Nuclear Research and
Test Reactors, March 1982. The work is divided into tasks such as
decontaminating a hot cell using robot operated decontamination equipment, and
then an estimate or vendor price quote is obtained for each task. The various costs
derived from the two methods are combined and a project schedule is developed
which defines the duration and man loading for the project. The schedule and
man-loading information is used in the development of on site project management

[ costs, travel and living costs, equipment rental costs, home office support costs,
\ and owner oversight costs.

,

onm-mstresuswot 1-2 REVISION 0
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j. 1.3 Discussion

:

The following assumptions and bases were utilized in developing the cost estimate.
*

!

The building will remain in place after decommissioning.i
*

!
e

The Co" source inventory in the facility will be shipped to other sites as /: *

| part of the decommissioning,
f

a

j All contaminated equipment will be removed for disposal.*

:

i The soil under the building has been sampled and is un-contaminated. '*

:

j All equipment, electrical boxes, conduit, pipes and ducts in contaminated*

! rooms are assumed to be contaminated.
.

The interior partition wall framing studs and wall board in contaminated; *

i rooms are assumed to be entaminated,
t

The decommissioning of the WHUT room will not take place until the year*
s"

; (-
2018 to allow decay of the Co" activity to a manageable level.,

] Contaminated equipment not decontamination onsite will be shipped to a*

i volume reduction facility for pro:essing prior to disposal.

Radioactive waste will be disposed of at the Midwest Compact disposal site*

in Ohio. The compact disposal site has not been selected as yet,

i

!

|

!

)

( .
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GENERAL SITE DESCRIPTION

(
2.0 GENERAL SITE DESCRIITION

|

, The Advanced Medical Systems Site at London Road in Cleveland, Ohio, was used to
produce Co" and Cs'" sources for medical applications.*

'

The Advanced Medical Systems Site is located northeast of Cleveland, Ohio at 1020
Iondon Road. This is a small site as shown in Figure 2-1, and only part of the site was1

: involved with radioactive material handling and storage. The remainder of the site is used
*

for normal warehouse operations.
i

i
; !

! ,

l
i;

| !
.

: i

;
4

i
4

!
:

'

i

)

.
'

i

!
9

:
;

i

,

t

!
;

i
.

1

!

J

i
i
4

k
,|

'

<

M
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RADIOLOGICAL CONDITIONS

( 3.0 RADIOLOGICAL CONDITIONS

The Advanced Medical Systems Site in Cleveland, Ohio, was visited in September of
1994 to gather physical facility and nuclear data for this site. Site drawings, photographs
and drawings of facility buildings, and radiological data for affected areas were obtained. !
On site staff members were interviewed to determine radiological history of affected areas
and the site in general.

The remediation decisions, survey decisions and waste volume estimates in this report
were based on available information. Conservative assumptions were made based upon
historical use information, the condition of the area and the experience of the contractor
with similar decommissioning projects.

The radiological conditions, related historical information, and the bases for remediation
decisions are provided for the various affected areas below.

3.1 Radionuclides of Concern at the London Road Facility -

The radioactive materials of concern at this site are Co", Cs"7, and Depleted
Uranium (DU). The current inventory of Co"is approximately 70,000 Curies at
this facility, this inventory will be removed as part of the decommissioning. The
Co" was fabricated into scaled sources which were used in cancer therapy,

( equipment. The current inventory of Cs"7 is zero. The Cs"7 was fabricated ivo,

sealed sources for industrial and research use. The current inventory of DU is
approximately 2,500 kilograms, this inventory will be removed as part of the'

decommissioning. The DU is used in source heads for shielding and their is no
reason to suspect DU contamination in the area because the DU was not processed
or machined at this site. The acceptable surface contamination levels are as given
in Guidelinesfor Decontamination ofFacilities and Equipment Prior to Releasefor
Unrestricted Use or Tennination of Licensesfor Byproduct, Source, or Special
Nuclear Material, August 1987. These acceptable levels for Co* and Cs"' are less
than 5,000 dpm/100 cm2 average for fixed activity, less than 15,000 dpm/100 cm2
maximum for fixed activity, and less than 1,000 dpm/100 cm2 for removable
activity. The average and maximum radiation levels associated with surface
contamination resulting from beta-gamma emitters should not exceed 0.2 mrad /hr
at I cm and 1.0 mrad /hr at I cm, respectively. The acceptable soil concentration
limits are as given in Federal Register Vol. 57, No. 34, February 20, 1992 /
Notices, ' Order Ertablishing Criteria and Schedule for Decommissioning the
Bloomsburg Site", Attachment 3. These acceptable levels are 8 pCi/ gram for Co*
and 15 pCi/ gram for Cs"7

The radiological condition of the facility was ascertained from Advanced Medical
Systems records. Current survey records were obtained for the restricted areas and
prior survey records for all other areas at the site. A summary of the survey data

( is provided in Appendix A.

011795 P:\STUS\AMt001.0 EWSION 0
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RADIOIDGICAL CONDITIONS

(' 3.2 IIot Cell

The hot cell was designed and equipped to encapsulate large sources of medical
therapy and industrial radiography. The cell is six feet square and has 5-1/2 foot
thick concrete walls and a four foot thick floor and ceiling. There is a stainless
steel floor pan in the cell and 1/4 inch thick steel wall plates 11 foot tall. ' The cell
has a six foot wide 42 toa hinged door at the rear. Numerous small access ports
are located on the front and side faces of the cell, and a 20 inch square port opens
from each side. There is a 60 inch thick glass and zine bromide window at the cell
front. Remote handling is accomplished with a pair of manipulators and a 2 ton
overhead crane. Every item of equipment in the cell and every item in the cell
stmeture is removable. A sketch of the first floor of the building including the hot
cell is shown in Figure 3-1.

The hot cell contained approximately 12,400 cudes of Co* when the site was
visited in September of 1994 including approximately 5,500 curies in a stuck
storage plug in the cell floor. There was a shipping cask in the cell which was
being prepared to ship some of the cobalt inventory off site. The dose rates within
the cell are approximately 12 R/hr with certain hot spots exceeding 12 PJhr. The
Co", sources will be decontaminated and shipped offsite as part of the
decommissioning.

( 3.3 Isotope Shop

The isotope shop is located on the first floor next to the hot cell and is shown in
a sketch of the first floor area in Figure 3-1. The isotope shop area has a concrete
floor, ceiling, and interior walls, the exterior walls are painted brick. Co" sources
were transported around this area in shielded containers such as the " transfer
monster" which was used to move sources from the "stomge garden" to the hot
cell. The " transfer monster" is expected to still be on site at the time of
decommissioning but all other transfer and shipping shields are expected to have
been removed. The shop also contains a hood setting on a table, a second table,
a sink, an old trash compactor, a 3 ton overhead hoist with trolley, a wall cabinet
and a Tow Motor. The Tow Motor is an electric fork lift where the operator
stands behind it to opemte it. The isotope shop also contains the " storage garden"
and irradiation facility. The dose rates in the isotope shop average about I mR/hr
with a maximum of 10 mR/hr. The contamination levels average about 100,000

2 2dpm/100 cm with a maximum of 188,000 dpm/100 cm ,

k
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RADIOLOGICAL CONDITIONS I

l

The " storage garden" and irradiation facility is located in the southwest corner of
the building and contains vertical tubes in a six foot square well extending from the
first floor level to the basement level. An Ieshaped shield around the well in the

_ basement level is provided by two sand filled shield rooms which are accessible
through man-holes in the first floor. The high density concrete walls containing
the sand shield are two feet thick. There are 54 storage tubes in the " storage
garden" rectangular array. The tubes are in a 7 x 9 array with the center nine
spaces left open. The center space is fitted wit an irradiation plug which can
handle objects up to 8-1/2 inches square by 12 inches high. The stomge tubes

'

terminate in a metal container through which cooling air is drawn from the room
i

through the " storage garden" to the HEPA exhaust system. The " storage garden"
contains about 2,900 curies of Co' .

There is stainvell from the back of the isotope room to the basement area. This
stairwell is contaminated with dose rates of less than 1 mR/hr and contamination

: levels averaging about 10' dpm/100 cm ,2 , ,

3.4 Decontamination Room

The decontamination room is located in the behind the hot cell and at the side of
the Isotope Shop as shown in a sketch of the first floor area in Figure 3-1. The

( decontamination shop area has a concrete floor and walls. The room provides
space enough for opening the hot cell door into the ventilation controlled space of
the decontamination room. The room is equipped with water outlets and a " hot"
floor drain used during decontamination operations. In addition there is vault in,

one corner of the 8 om that contains some items from the hot cell and lead
blankets. There arc also some large lead shield beams in one corner of the room.
This area is contaminated and has dose rates averaging greater than 10 mR/hr and
smearable contamination levels averaging about 3 x 106 dpm/100 cm .2

3.5 Higit Level Waste Storage Room

The High Level Waste Storage Room Area is located next to the hot cell on the
first floor as shown in a sketch of the first floor area in Figure 3-1. This room has
concrete floors, walls and ceiling. There are 24 drums of waste stored in the room
along with 21 used HEPA filters, a small cart, portable cabinet and wall cabinets.
This area has dose rates averaging about 400 mR/hr and contamination levels

2averaging about 75 dpm/100 cm with a maximum contamination level of 100
2dpm/100 cm . The area in front of the chield wall in this room is a storage area .

for various items containing Depleted Uranium.

( -
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( 3.6 Clean Equipment Room

The clean equipment room is located on the second floor as shown in a sketch of
the second floor area in Figure 3-2. This room has concrete floors, walls and
ceiling and contains all the facility service equipment except for the HEPA
ventilation equipment. There are two items of contaminated equipment in the
room, an air supply blower and the exhaust stack sampling system. This area has
dose rates averaging less than 1 mR/hr and a maximum dose rate of 30 mR/hr on
a wall adjoining the HEPA equipment room. Contamination levels averaged about

2 2170 dpm/100 cm with a maximum contamination level of 190 dpm/100 cm ,

3.7 IIEPA Equipment Room

The HEPA equipment room is located on the second floor as shown in a sketch of
the second floor area in Figure 3-2. This room has concrete floors, walls and
ceiling and contains the facility HEPA ventilation equipment. There is a large
HEPA exhaust blower with four 2 x 2 HEPA filters in a housing that services all
isotope areas except the hot cell. In addition there is a small HEPA exhaust blower

,

I

with one 2 x 2 HEPA filter in a housing that services the hot cell. This room also
contains an abandoned emergency power generator, the hoist motor for the hot cell
hoist, and a wood "A" frame with a small manually operated hoist attached. This
area has dose rates averaging about 60 mR/hr with a maximum dose rate of 2,000

( mR/hr on the exhaust duct from the hot cell. Contamination levels averaged about
2 211,000 dpm/100 cm with a maximum contamination level of 17,000 dpm/100 cm .

3.8 Dry Waste Storage Room

The dry waste storage room is located in the basement as shown in a sketch of the |
basement area in Figure 3-3. This room has concrete floors, walls and has a drum j

storage area along one wall with a temporary shielding wall erected between j

storage area and the main part of the room. The room contains 17 waste drums, l

a large shop table with vise, and a 55 gallon waste holding tank. The bottom of
the stairwell from the isotope room contains 2 floor buffers and 2 mops with
buckets. The mop buckets are stored against a wall with a lead sheet in front of
them. There also over 500 high density concrete blocks in the room that were
placed against the walls to the WHUT room to reduce dose rates. This area has
dose rates averaging about 7 mR/hr with a maximum general dose rate of 50
mR/hr. One drum behind the storage shield has a drum with a contact dose
reading of about 1,000 R/hr. Contamination levels averaged about 900,000

2 2dpm/100 cm with a maximum contamination level of 2,100,000 dpm/100 cm ,

k

oumammmmi.
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3.9 WHUT Room(
The Waste Hold-Up (WHUT) room is located in the basement directly under the
hot cell as shown in a sketch of the basement area in Figure 3-3. This room has
concrete floors, walls and ceiling. The room walls are three foot thick to provide

i

shielding for the room contents. There is an entry room that contains an !

abandoned drum compactor. The WHUT room contains 100 and 500 gallon waste
receiving tanks, two small ion exchange columns, a table for the ion exchange

;

columns and about 1 inch of sediment uniformly distributed on the floor. This '

information was taken form the report Remedial Actionsfor the Waste Hold Up |
Tank Room, NSS, 8 February,1988. This document also reported that the dose
rate from one of the tanks was approximately 2000 R/hr and that smears taken of )
the floor sediment each produced a dose rate of 1.5 R/hr at I centimeter. This
area has dose rates estimated to average about 250 R/hr with a maximum dose rate
of 2,000 R/hr.

3.10 Basement Clean Side |

The basement clean side is located on the east side of the basement next to the
WHUT room. It consists of three rooms, the Air Sampling Room, the ISODOSE
Curve Room, and the Unoccupied Room. The rooms have concrete floors, ceiling, )
and exterior walls. The interior walls are standard 2 x 4 wood framed walls with

( a painted drywall surface. These rooms contain a large plastic tank, an air sampler
pump, large metal shelves holding ISODOSE Curves, wooden shelf supports, a
sink with metal cabinet, two chairs, and two steel doors. There are 45 high density
concrete blocks in the unoccupied room to provide additional shielding from the
WHUT room. This area has dose rates averaging about 1 mR/hr with a maximum
dose rate of 20 mR/hr in the Unoccupied room. Contamination levels averaged I

2about 1,250 dpm/100 cm with a maximum contamination level of 3,410 dpm/100 |
2cm . I

3.11 Miscellaneous Areas

The miscellaneous areas at the 1.ondon road site do not individually contribute
significantly to the cost of decommissioning. These areas are summarized in table
3-1.

onm-r.untsuswot 3-8 REVISION 0
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( Table 3-1
'

AMS London Road Site Miscellaneous Areas
4

6

Average Average
Cw- * -ted Equipment Dose Rate Activity Levd

Area Area Constructaos Materials Demesiption mR/br dpm/100 cm'

1 Air I.nck Concrete floor and laterior walls, Power cord for laotope room <1' 7,600
metal ceiling and extedor walla. Tow Motor,30 concrete shield

bloch, and a utility cart.

Isotope Warehouse Conente floor, concrete block and Old hot cell shield window. I 128
clay bdck walls, and metal ceiling.

4.

Former Chemistry Lab Concrete floor, clay brick walls, and None < 0.1 <!,170
metal eciting.

Hot cell control Room Concrete floor walls and ceiling. None < 0.1 <l.170
;

First Floor Office Areas Concrete Door and ceiling, and None 0.1 <!,170
i standard drywall.

Isotope Shop Imker Room Concrete Door and ceiling, clay brick None < 0.1 1000
- and standard drywall.

Instrument Calibration Room Concrete floor, clay bdck and None < 0.1 < 710
standard drywa!!, and snetal ceiling.

4

Caged Storage Area Concnte floor, concrete block and None i 128
clay bdck walls, and metal ceiling.

f1

! \ Second Floor Office Areas Concrete floor and ceiling, clay brick None 0.1 1,200
and standard drywall.1

-

Sewers Iron pipe in buildings None 0.84 |

Outdoor Areas Mostly paved with some natural soit None 0.028 0.8g<i/g
areas.

.

(
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4.0 ESTIMATION METIIODS

'Ihe estimated cost to decommission the licensed areas at the Advanced Medical Systems,
Inc., London Road Site is $1,795,612. This section of the cost estimate report provides
an overview of the considerations and factors that influenced the decommissioning cost
estimate. Table 4-1 provides a summary of the cost associated with each area of the
London Road Site.

Table 4-1
Decommissioning Cost Sununary - Advanced Medical Systems, London Road

Asbestos
Labor Plus Waste Equipment Waste Radwasteoperation Man- Travel & Pricessing Contracts & Shipping & Shipping & Total

hours Uving & Shipping * Supplies Disposal Disposal Cost

Hot cell 529 $31,782 $6,111 $30,036 $3'402 $71,331,

Isotope Shop 2,448 $147,043 $32,787 $9,162 $920 $10,932 $100,844

Decontandnation Room 562 $33,750 $66,850 $2.324 $6,203 $109,127

High level Waste Storage Room 534 $32,093 $14,342 $3,099 $8,640 $58,173

Clean Equipment Room 53 $3,206 31,605 $448 $382 $5,641

HEPA Equipment Room 1,078 $64,720 $10,503 $5,765 $766 $10,368 $92,123

Dry Waste Storage Room 1,371 $82,328 $17,581 $5,794 31,380 $16,553 $123,635

WHUT Room I,093 $65,642 318,9(2 3264,024 $153 $23,429 $372,210

All Other Areas 1,691 $101,569 $18,319 $8,048 $20,300 $148J36

Ship Sources offsite 64 $4,640 $43,891 $48,531

Building Release Surveys 497 342,706 $42,706

Outdoor Release Surveys 143 $12,257 $12,257

Planning. Training, Mobilization 624 $26,832 $26,R32

Survey Documentation & Report 240 $13,702 $13,702

Contractor Home office Oversight 385 $29,260 $29,260

AMS Oversight & Licensing 880 $66,880 $66.880

NRC verification Survey $15,000

TOTALS 12.193 $758,409 $187,060 $372,s91 $3,219 $100,211 $1,436,489

25% CONTINGENCY $359,122

GRAND tot'AL $1,795,612

(
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ESTIMATION METIIODS

(: . 4.1 Cost Modifying Factors

There are modifying factors that significantly affect the overall cost for
remediation. One of these factors is an adjustment for personnel protection,

~

requirements since various levels of personnel protection equipment.will be
required for remediation work. The degree of protection required depends upon,

the extent of contamination and specific activities to be performed in a given area.
As the level of personnel protection increases, so does the impact on individual
productivity and task duration. Adjustments were made to account for the
implementation of personnel protective measures where applicable. A description,

of standardized levels of personnel protection, along with the associated impacts
4

is provided in Table 4-2. The net impact is normalized over an 8 man-hour period..

| 1
; Table 4-2 I

!

Personnel Radiological Protection Summary
.

Protection Level Description Task Impact summary
{

; Level D, used in Hard hats, safety glasses and safety shoes. No lost time or worker time adjustment is necessary,
uncontandnated areas Respiratory protection and protective clothing,

only, am not required to perform work.

< - level D . Hard hats, safety glasses, safety shoes and Approximately 15 minutes to don and remove protective

( (modified), used in protective clothing are required, however clothing accounts for a 3 % lost 4ime adjustment.
j 1areas potentia!!y respiratory protection is not required.

contaminated. j+
'

! level C, used in areas Hard hats, safety'sh'oes and a full face A .65 minute lost-time adjustment (14 %) consists of the
{ of elevated airborne respirator are required in addition to protective following (scton:

activity, clothing. + Safety meeting - 5 min
* Don / remove protective clothing - 30 nda
+ Breaks - 30 min

A worker's productivity is decreased by 15 % due to
,

wearing the full face respirator. Combining this 15 %
| los time adjustment with the 14 % lost 4ime adjustment

yields a net adjustment of approximately 29 % or all tasks
will take twice as long as level D work.

;
The volume of radwaste requiring treatment and disposal can be a very significant"

modifying factor due to the high cost for radwaste disposal. For the Advanced
Medical Systems decommissioning, the radwaste processing, shipping, and disposal
costs are about 20% of the total decommissioning cost. Radwaste volume estimates
are discussed in detail in the following section.

.

1

1
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!(
4.2 Radwaste Volume Estimates,

The rudwaste volume estimates are key to developing accurate decommissioning
,

costs. Burial costs are based on waste volume and shipping costs are based on
waste volume and weight. Spreadsheets were used to estimate the required
volumes and weights. A summary of contaminated waste volumes and asbestos

] waste volumes is presented in Appendix B sheet B-1.

To address structural materials, the spreadsheet incorporated floor and wall
<

3

dimensions, determined from drawings and direct measurements, along with the;

percent of the area contaminated. From this information, the volume of rubble for
. disposal was calculated. Table 4-3 presents a summary of the radwaste volumes
;

calculated for the various areas of the Advanced Medical Systems Site.

; Table 4-3
Unprocessed Waste Volume Summary for Advanced Medical Systeins

,

'
Bulk Waste Concrete liardwan & Demolition Lead Asbestos

volume volume volume volume volume
Area Description (ft*3) (ft*3) (ft*3) (ft*3) (ft*3)

,

| Hot Cel! ! 337

; Isotope Shop 8 516 35

Decontamination Room 12 147 1I
o

,

High Leve. Waste Storage Room 0 319
,

Clean Equipment Room 0 65

IEPA Equipment Room 15 571 28

Dry Weste Storage Room 16 371 52

WHUT Room 14 14 660 9,
4

MisccIlsneous Anas 338 5 656 1

j TOTALS 3s2 70 3.642 12 123

4.3 Radwaste Disposal Costs4

,

A significant portion of the overall decommissioning cost is generally attributed to
the burial of radioactive and asbestos waste. The cost for disposal of radioactive
waste was estimated to be $181 per cubic foot, and low level asbestos waste was;

estimated to be $150 per cubic foot at Envirocare in Utah. I

<

1
!

'
..

.
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(
The costs to tmnsport waste for disposal are based on a transport distance of 250
miles to an unspecified Midwest Compact site in Ohio. It is assumed that only full
loads of waste are transported, that a 40 foot Sea / Land container is the limiting )
volume and that 44,000 pounds is the limiting weight. The transport charge is !$650 per load.

The cost to transport waste the central volume reduction facility in Oak Ridge
Tennessee are based on a transport distance of 520 miles at a rate of $2.65 oer

1

mile. The costs to transport volume reduced waste for disposal are based ca a
transport distance of 500 miles from Oak Ridge Tennessee to an unspecified
Midwest Compact site in Ohio.

The unit disposal cost factors are listed in Appendix B, sheet B-4.

4.4 Remediation Methods
.

The goal in choosing remediation methodologies is to select the minimum cost
option to accomplish a task. There are many factors which need to be considered
when selecting a methodology such as equipment cost, support equipment costs,
material and chemical costs, the generation of secondary waste volumes (waste in
addition to the removed contaminated material), processing rates, labor[ requirements, and applicability to various tasks. These factors were utilized in !'

selecting the optimum methods for use at Advanced Medical Systems. The
decontamination processes analyzed are summarized in Table 4-4. This table j

.

shows the decontamination methodology used, application information, the process
,

cost per square foot of area decontaminated, and the amount of secondary waste i
generated. These unit factors are applied to specific areas or equipment requiring i

remediation to determine the most cost effective process.

!

l

I

!

l
!

i

!
.

!
!

i
1

|
(

!
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Table 4-4
1

Decontamination Methodology Comparison

Neausal Total Secondary,

.; Penetration Process Process Waste Volume3
depth Rate Crew Cost (R /1000 A')

8

; M-r* '' s Application (la) (R%r) Sise (5/h8)

Mcdonald U-5 Scabbler Floor concrete 0.25 150 2.0 $0335

Mcdonald U-5 Scabbler Floor concrete 0.5 75 2.0 $0.575

Mcdonald 3WCD Scabbler Wall concrete 0.125 30 2.0 $1.248

Blastrac 10D shot Blaster Floor concreta 0.063 750 1.1 $0.191 0.26

Blastra: 100 shot Blaster Floor concrete 0.125 375 1.1 $0.224 0.26

LTC 1040Pn Special All surfaces 0.031 70 13 50.574 0.26
Vacuum Blaster

L'It 1040Pn Standard All surfaces 0.063 40 1J $0.834 0.26
Vacuurn Blas.er

EDCO CPU-10C Floor Plane Floor concrete 0.50 93 2.0 50.578

EEr Chemical Decon Concaste 15 2.0 $10.000 6.68

Hands.oo decon Non-Porus surfaces 150 1.0 50.162 833

(
4.5 Radwaste Volume Reduction Costs |

The volume reduction processes analyzed for use at Advanced Medical Systems are
summarized in Table 4-5. This table shows the volume reduction methodology
used, application information, transportation charges, the process cost per unit
weight or volume, and the total process cost per unit volume. These unit factors
are applied to specific items of equipment requiring disposal to determine the most
cost effective process.

-

0:1795.Puntswuswol.
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; (
Table 4-5,

Volume Reduction Methodology Cost Information
;
4
.

.

; Waste VR'

Transport Total Volume Bulk Process Total VR
Container Transport Reduction Denssty Char 8e Cost

VR M " ' ' _, Applacaldisty Type Cost ($) Factor Ob/ft') Rate ($/ft')
-

super compaction Dry active waste B-25 $10,378 6 20 50.95 $24.29

Super Compaction Metal Equipment B-25 $9,478 6 25 $0.95 $29.12

Super Compaction Metal Equipment Cumom $6,778 4 75 $0.95 $90.08

Asbestos Compact Asbestos B-25 $10.378 6 20 $1.45 $34.29

Incineration DAW B-25 $10,378 100 '20 $3.70 $79.29

Metal Melt Metal (20 lb/A') Cumom $9,478 Note I 20 $1.95 $$6.55

Metal Melt Metal (75 lb/A') Custom 59,478 Note 1 75 51.91 5163.80

Metal Melt Metal (200 lb/ft') Custom $4.528 Note l 200 $1.95 5411.56

lead Brick Decon lead Brick Custom $6,778 Note 1 650 $1.75 51,156.33

Wood incineration Wood B-25 56,778 100 50 $2.00 5105.76

s. m r- myci. am pn- a ==iarin! .a abm is n. e in d' po L=

1

4.6 Unit Costs 4

There are a number of unit factors used to generate this cost estimate They are
listed here so project costs can be updated when required and the effects of !
changing units costs can be evaluated,

:

k

ou795-rastresusvxn.
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Table 4-6
Deconunissioning Estimate Unit Cost Factors

Unit Cost Factor Unit Cost Rate Units

Radioactive Waste Disposal $181.00 cubic foot

Waste Transpottetion to Midwest compact $650 trip

Weste Transportation to Oak Ridge for Voluaw Reduction $2.65 rnite

Asbestos Dwomal Cost at Envirocm in Utah $150 cubic foot

B-25 Waste Disposal Container $450 each
!

Prisect Manager $76 hour

Radiation Safety Officer $45* hour

Senior Radiological Engineer $70 hour

HP Instrument Technician $39 h'our

HP Technician $15* hour

Decontamination Specialist $18* hour

Airfare $562 round trip
'

Car Rental (one) $22* day

Per Diem $116 day

miese costs provided by AMS who will provide there personnel and equipment.

.

on795arrrsemi.o
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( 4.7 Final Surveys

Final survey cost estimates are based on the methodology presented in
NUREGICR-2241, Technology and Cost of Termination Suneys Associated With
Decommissioning of Nuclear Facilities (February 1982). This methodology
requires the determination of the number of sample points for the various areas
being surveyed and the type of survey being performed. The time to perform each
of these surveys is determined, and the product of these two items is the labor time
to perform the surveys. Equipment and matenal cost to perform the surveys is
added along with staff support costs to determine a total cost. The survey
requirements are bssed on (Draft) NUREG/CR-5849, Manualfor Conducting
Radiological Surveys in Suppon of License Termination (June 1992). A
spreadsheet was developed which incorporates facility dimensions, labor rates and
support cost ratios to estimate the final survey cost. The facility survey labor i

estimate is summarized in Appendix B, Sheet B-10 and the open land and '

miscellaneous area survey labor estimate is summarized in Appendix B, Sheet
B-11.

(
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DESCRIITION OF THE DECOMMISSIONING SCENARIO

(
5.0 DESCRIPTION OF THE DECOMMISSIONING SCENA.RIO

Decommissioning of the Advanced Medical Systems London Road site requires that
residual radioacdve materials be removed from the site to allow termination of the NRC
license for this location. For the purposes of this cost estimate, once buildings, structures
and soils are remediated to releasable limits, no further decontamination or demolition is
required.

The following areas are considered in this cost estimate because they contain radioactive
material or have previously contained radioactive material.

5.1 Hot Cell

The hot cell is six feet square and has 5-1/2 foot thick concrete walls and a four
foot thick floor and ceiling. There is a stainless steel floor pan in the cell and 1/4
inch thick steel wall plates 11 foot tall. The cell has a six foot wide 42 ton hinged
door at the rear. The cell will initially be used for the decontamination and
shipping of the Co* sources offsite. Approximately 60% of the sources will be
shipped to a facility in California and 40M to a facility in Maryland. In order to
accomplish this task, the cell veill need ic be partially decontaminated to allow
handling of the sources without contamina.ing them. The existing Co* sources in

( the cell will be moved out of the cell using the AMS cask and the " Transfer
.

Monster". The cell will then be decontaminated by first vacuuming the cell using
a remote HEPA system entering the cell through the rear cell door. The HEPA
vacuum will be fitted with a shielded prefilter which will retain most of the
removed Co". The vacuuming will be followed by chemical decontamination to
remove the remaining surface contamination from the cell. The Hot cell lathe,
welding machine, and weighing scale, will then be manually removed and shipped
for volume reduction and disposal. Careful monitoring will be performed during
this process to minimize exposure to hot spots that may be exposed during
equipment removal. The sources will then be returned to the cell where they will
be cleaned up using a chemical decontamination process. After verification of
decontamination they will be shipped to the facilities in California and Maryland
using the AMS cask. The remaining equipment in the hot cell, the hoist, hoist
trolley, table, and manipulators will then be manually removed and shipped for
volume reduction and disposal. The cell door will then be removed to allow
decontamination ofinaccessible parts of the door and door drive mechanism. The
ventilation duct will be removed in conjunction with removal of the ductwork from
adjacent areas. The hot cell will be surveyed as an affected area as part of the
decommissioning.

011795-P;\STTrs\AMS\0CH .0
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( 5.2 Isotope Shop Area

The isotope shop is a 680 square foot area with concrete floor, ceiling, and interior
walls, the exterior walls are painted brick. The hood, tables, sink, old trash
compactor, 3 ton overhead hoist with trolley, wall cabinet, and Tow Motor will be
removed and shipped for volume reduction and disposal. The shop floor will be
decontaminated using a Blastrac vacuum shot blaster, the walls and ceiling will be
decontaminated by manual wipe down. The isotope shop overhead lights, piping,
conduit, electrical boxes, and ventilation ductwork will be removed and shipped for
volume reduction and disposal. The isotope shop will be surveyed as an affected
area as part of the decommissioning.

'Ite " storage garden" and irradiation facility is located in the southwest corner of
the isotope shop and contains 54 vertical tubes in a six foot square well extending
from the first floor level to the basement level. All cobalt sources will have been
removed from the hot cell prior to the start of decommissioning work. The
" storage garden" tubes and spaces will be removed and shipped' for volume
reduction and disposal. The interior concrete walls and floor of the " storage
garden" will be decontaminated using a vacuum blast unit. The " storage garden"
will be surveyed as an affected area as part of the decommissioning.

The stainvell at the back of the Isotope run is constructed of steel with concrete

( steps. The steps have steel top edges which have a history of contamination in the
joint areas. The steel top edges will be removed and shipped for volume reduction
and disposal. The stairs will be decontaminated using a vacuum blast unit. The
equipment under the stairs, two floor buffers, two buckets, two mops, and a lead
sheet will be sent for volume reduction and disposal. The stairwell will be
surveyed as an affected area as part of the decommissioning.

5.3 Decontamination Room

The decontamination room is a 135 square foot area with concrete floor, walls and
ceiling. This is a high dose rate area and it will be decontaminated by first
vacuuming the room and contents using a robotic HEPA system. The HEPA
vacuum will be fitted with a shielded prefilter which will retain most of the
removed Co". The vacuuming will be followed by robotic CO blasting to remove2

accessible hot spots from the room and contents. The robot will be used to transfer
hot items from the room and shielded vault to a shielded container for shipping for
volume reduction and disposal. The wood blocks, shields and vault will then be
manually removed and shipped for volume reduction and disposal. Careful
monitoring will be performed during this process to minimize exposure to hot spots -

that may be exposed during equipment removal. The decontamination room
overhead lights, piping, conduit, electrical boxes, and ventilation ductwork will be
removed and shipped for volume reduction and disposal. The decontamination
room will be surveyed as an affected area as part of the decommissioning.

|
I
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DESCRIYrION OF THE DECOMMISSIONING SCENARIO

'

5.4 High 12 vel Waste Storage Room

The High Level Waste Storage Room Area is a 560 square foot area with concrete
floors, walls and ceiling. The various shields containing Depleted Uranium (DU)
in the front portion of the room will be removed from site as part of the
decommissioning. There is no cost included for removal of the DU items as they
have a significant value that will offset shipping costs to another location. The 24
drums of waste in the room are significant dose sources and they will be removed
using a shielded forklift and moved to a shielded van and shipped for volume ,

reduction and disposal. The 21 used HEPA filters in the room are significant dose |

sources and they will be moved to shielded containers using the robot and the I
|

containers will be moved with a shielded forklift to a shielded van and shipped for
volume reduction and disposal. The other equipment in the room including the
small cart, portable cabinet and wall cabinets will then be removed and surveyed |
for unrestricted release. The room floor, walls and ceiling, overhead lights, !

piping, conduit, electrical boxes, and ventilation ductwork will be cleared using a
HEPA vacuum cleaner prior to being surveyed for release. The high level waste
room will be surveyed as an affected area as part of the decommissioning.

5.5 Clean Equipment Room

( The clean equipment room is a 727 square foot area with concrete floors, walls and
ceiling. The contaminated air supply blower and the exhaust stack sampling system
will be removed, packaged and shipped for volume reduction and disposal. The
contaminated air supply blower is large and heavy and it will be sectioned, moved
to the roof through a door and removed from the roof with a crane. Minor
decontamination of the area will be done usir'g manual wipe down. The clean
equipment room will be surveyed as an unaffected area as part of the
decommissioning. The contaminated equipment areas and the adjacent areas will
be surveyed as affected are s as part of the decommissioning.

5.6 HEPA Equipment Room .

The HEPA equipment room is a 240 square foot area with concrete floors, walls
and ceiling. This is a high dose rate area and it will be decontaminated by first
vacuuming the room and contents using a robotic HEPA system. The HEPA
vacuum will be fitted with a shielded prefilter which will retain most of the
removed Co". The vacuuming will be followed by robotic CO blasting to remove2

accessible hot spots from the room and contents. Temporary shield blankets will
be placed over and in front of remaining high dose areas such as the HEPA filters
and vent ducts from the hot cell. The HEPA filters will be manually removed and
packaged for shipment for volume reduction and disposal. The vent from the hot
cell will be opened at the floor level using extension tools and the interior of the>

k duct vacuumed using the robotic HEPA system. The HEPA exhaust blowers,

Ol!795-PAsr1TAAMs\001.0 5-3 REVISION 0
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DESCRIPTION OF THE DECOMMISSIONING SCENARIO

(
ductwork, and exhaust stack on the roof will be sectioned and packaged for
shipping for volume reduction and disposal. The remaining equipment in the room
including the abandoned emergency power generator, the hoist motor for the hot
cell hoist, and a wood "A" frame with a small manually operated hoist attached
will be removed manually and packaged for shipping for volume redudon and
disposal. The duct from the room floor to the hot cell will be removed and
packaged for shipping for volume reduction and disposal. The room floor will be
decontaminated using a Blastrac vacuum shot blaster, the walls will be
decontaminated by using scabbling, and the ceiling will be decontaminated using
vacuum grit blasting. The room overhead lights, pipin'g, conduit, and electrical
boxes will be removed and shipped for volume reduction and disposal. The HEPA
equipment room will be surveyed as an affected areas as part of the
decommissioning.

The entry to the HEPA equipment room is a 132 square foot area with concrete
floors, walls and ceiling. The ponable HEPA filter unit will be used during the
decommissioning project to maintain ventilation control and air quality. The
ventilation control tent will be packaged for shipping for volume reduction and
disposal. The entry area floor will be decontaminated using a Blastrac vacuum
shot blaster, the walls and ceil,ing will be decontaminated by manual wipe down.
The HEPA equipment room entry area will be surveyed as an affected areas as part

( of the decommissioning.

5.7 Dry Waste Storage Room

The dry waste storage room is a 752 square foot room with concrete floors, walls
and ceiling. The room will first be HEPA vacuumed to pick up loose
contamination. The 17 drums of waste in the room are significant dose sources
and they will be moved using a shielded manual dmm lift to a floor opening under
the isotope shop. The drums will then be hoisted into the isotope shop and moved
with a shielded forklift into a shielded van and shipped for volume reduction and
disposal. The other equipment in the room including a large shop table with vise,
and a 55 gallon waste holding tank will then be manually removed and shipped for
volume reduction and disposal. The 650 high density concrete blocks in the room
will be removed and shipped off site for decontamination and disposal. The room
floor will be decontaminated using a Blastrac vacuum shot blaster, the walls will
be decontaminated using a vacuum grit blaster, and ceiling will be decontaminated
by manual wipe down. The room overhead lights, piping, conduit, electrical
boxes, and ventilation ductwork will be removed and shipped for volume reduction
and disposal. The dry waste storage room will be surveyed as an affected area as
part of the decommissioning.

k

54 REVISION 0oimsesmmmsm.o



_

. ..

'..

DESCIUPTION OF THE DECOMMISSIONING SCENARIO

(
5.8 WHUT Room

The decommissioning of the WHUT room will not take place until the year 2018
to allow decay of the Co" activity to a manageable level. The Waste Hold-Up
(WHUT) room, including entry area, is a 162 square foot area with concrete
floors, walls and ceiling. This is a high dose rate area due to sediment on the
floor, in pipe traps, and in the waste holding tanks. As a result it will be
decontaminated by first using a robot to remove debris from the room to a shielded
shipping container and then vacuuming the floor and contents using a robotic
HEPA system. The HEPA vacuum will be fitted with a shielded prefilter which
will retain most of the removed Co". The vacuuming will be followed by robotic
CO blasting to remove adhered sediment and accessible hot spots from the room2

and contents. Temporary shield blankets will be placed over and in front of >

; remaining high dose areas such as the waste holding tanks. The other equipment
'

in the room including an abandoned drum compactor, two small ion exchange
columns, and a table for the ion exchange columns, will be manually removed and
shipped for volume reduction and disposal. The 100 and 500 gallon waste
receiving tanks will be flushed with water that is recirculated through a high
efficiency shielded filtration system to remove the sediment and Co" activity. The
spent filters, and hold up tanks will then be packaged and shipped for volume
reduction and disposal. 'Ite room floor will be decontaminated using a concrete

i plane, the walls will be decontarpinated using concrete scabbling equipment, and
ceiling will be decontaminated by a vacuum grit blaster. The room overhead
lights, piping, conduit, electrical boxes, and ventilation ductwork will be removed
and shipped for volume reduction and disposal. The WHUT room will be
surveyed as an affected area as part of the decommissioning.

5.9 Basement Clean Side

The basement clean side consists of three rooms, Air Sampling Room, ISODOSE
Curve Room and Unoccupied Room with a total area of 550 square feet. The
floors, ceiling, and exterior walls are concrete. The interior walls are standard 2
x 4 wood famed walls with a painted drywall surface. The rooms will first be
HEPA vacuumed to pick up loose contamination. The equipment in the rooms, a
large plastic tank, an air sampler, large metal shelves, wooden shelf supports,
ISODOSE Curves, sink with metal cabinet, two chairs, and two steel doors will be
manually removed and shipped for volume reduction and disposal. The 45 high
density concrete blocks in the unoccupied room will be removed and shipped off
site for decontamination and disposal. The floors will be decontaminated using a
Blastrac vacuum shot blaster the walls and ceiling will be decontaminated by
manual wipe down. The overhead lights, piping, conduit, electrical boxes, and
ventilation ductwork will be removed and shipped for volume reduction and
disposal. The basement clean side will be surveyed as affected areas as part of the

k decommissioning.
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'

5.10 Miscellaneous Areas |

The miscellaneous areas at the London road site do not individually contribute
significantly to the cost of decommissioning and are therefore presented in less
detail than the previous areas. These remediation work for these . areas is
summarized in table 5-1.

Table 5-1
AMS London Road Site Miscellaneous Area Remediation

Equipment Removed Area
Size of Area for Volume Reduction Remediation survey

Area and Construction Materials & Disposal Methods Category

Air Lock 320 A', concrete floor & interior Power cord for Isotope Blastrac for floor Affected
wa!!s, metal ceiling & exterior wa!!s. Room Tow Motor,30

concrete shield blocks,
,

and a utility cart

Isotope Warehouse 4,668 A', concrete floor, concrete old hot cell shield None AfTected
block and clay brick walls, and metal window
ceiling.

8Former Chemistry Lab 220 ft , concrete Door, clay brick None None Unaffected
- walls, and metal ceiling.

Hot Cell Contml Room 170 A8, concrete Door walls and None None Unaficcted
ceiling.

First Floor Office Areas 4,600 A2, concrete Door and ceiling, None None Unaffected
and standard drywall.

Isotope Shop Locker Room 91 A', concrete Door and ceiling, None None Affe^cted

clay brick and standard dryws!!.

Instrument Calibration Room 988 A*, concrete Door, clay brick None None Affected
and standard drywall, and metal
ceiling.

Caged Storage Area 1,564 A', concrete Door, concrete None None Affected
block and clay brick wella, and metal
ceiling.

Second Floor Office Area: 1,513 AS, concrete Door and ceiling, None None Affected
clay brick and standard drywall.

Sewers 121 lineal feet, iron pipe in None Chemical Decontamination Affected
buildings.

outdoor Areas Mostly paved with some natural soit None None Unaffected
areas.

I
s
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A-1, Radiological Data for Buildings I*
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Appendix A-1
ADVANCED MEDICAL SYSTEMS SURVEY DATA

i l
i

DOSE RATE TOTAL p--r CONTAMINATION SMEARABLE p-r CONTAMINATION .

MAX AVG MAX AVG MAX AVG i

AREA AREA FLOOR FLOOR FLOOR FLOOR
AREA (mR/hr) (mR/hr) (dpm/100 cm') (dpm/100 cm') (dpm/100 cm') (dom /100 cm') i

!

Enterior Structure 0.07 0.07 i

Exterior Structure Roof 14.00 2.48 i

isotope Warehouse Exterior Structure O.CS 0.05
Isotope Warehouse Root 0.15 0.03 110 46 I

Front Stairwell [#2] (1988 data) 0.10 0.10 < 710 < 710 15 <6
,

Chemistry Lab [126] (1988 data) 0.10 < 0.1 1,200 <1170 18 <6 ;

Test Cell Control Room [123] (1988 data) 0.10 < 0.1 1,500 <1170 <6 <6
'

,

Offico [118] (1988 data) 0.10 0.10 _1,200 <1170 7 6
Lobby Stairwell [#3] (1988 data) < 0.1 < 0.1 < 710 < 710 6 <6

Hot Cell (1988 Data) >20,000 3,000
|

Isotope Hot Shop 10.00 1.00 187,560 98,335
'

Isotope Hot Shop Source Storage Garden 2.00 <1 269,230 269,230
!sotope Hot Shop Clean Locker Room (1988 data) 0.30 < 0.1 1,700 1,000 <6 <6
Isotope Hot Shop Shower Room (1988 data) < 0.1 < 0.1 100,000 1,000 49 10

Isotope Hot Shop Toilet Room (1988 data) < 0.1 < 0.1 < 710 <710 - ---

Isotope Hot Shop Dirty Locker Room (1988 data) 2.10 0.90 300,000 1,000

Decon Room >10 1,199.150 1,199,150 3,000,000
|

Isotope Shop Stairwell [#1] <1 <1 949,900 310,893

High LevelWaste Storage Room 400 400 100 75
IAirlock 1 <1 15,050 7,590

isotope Warehouse 50 1 160 128

Instrument Calibration Room (1988 data) < 0.1 < 0.1 < 710 < 710 <6 <6 j

Caged Storage Area (1987 data) 1,790 134 |
- !

Data from * Radiation Survey of the Advanced Medical Systems, Inc. London Road Facility, Cleveland Ohio',

Oak Ridge Associated Universities, ORAU 8918-145, P. Cotten and G. Murphy, April 1989.

r,

i
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Appendix A-1
ADVANCED MEDICAL SYSTEMS SURVEY DATA

DOSE RATE TOTAL p-r CONTAMINATION SMEARABLE p-r CONTAMINATION
MAX AVERAGE MAX AVERAGE MAX AVERAGE

AREA AREA FLOOR FLOOR FLOOR FLOOR

AREA (mR/hr) (mR/hr) (dpm/100 cm') (dpm/100 cm') (cp,/100 cm') (dp n/100 cm')

Women's Aoom (1988 data) 0.10 0.10 < 710 < 710 10 <6

Second Floor Office Room 1 (1988 data) 0.<0 0.10 2,700 1,500 9 <6

Second Floor Office Room 2 (1988 data) 0.10 0.10 2,700 1,350 35 11

Second Floor Office Room 3 (1988 data) 0.10 0.10 1,300 1,200 <6 <6

Second Floor Office Room 4 (1988 data) 0.10 0.10 < 1,170 < 1,170 7 <6

Second Floor Office Room 5 (1988 data) 0.10 0.10 < 710 < 710 <6 <6

Clean Equipment Room [207] 30.00 < 1.0 190 167

Men's Room (1988 data) 18,000 8,900 <6 <6

HEPA Equipment Room Entry Area (1988 data) 130,000 30,500 23 10

HEPA Equipment Room [206] 2,000 60 17,170 10,920

Air Sampiling Room [B2] < 1.0 < 1.0 150 150

ISODOSE Curve Room < 1.0 < 1.0 210 210

Unoccupied Room 20 10 3,410 3,410

Dry Waste Storage Room [B-5] 50 7.17 2,116,280 853,523

WHUT Room [B3], (1987 Data) 2,000,000 250,000
WHUT Room Entry [B3] (1987 Data) 250,000 150,000 1.8 R/hr 1.65 R/hr

Sewer Manhole - 1 each 3.00 0.84
_

D:ta from ' Radiation Survey of the Advanced Medical Systems, Inc. London Road Facility, Cleveland Ohio *,
Oak Ridge Associated Universities, ORAU 89/B-145, P. Cotten and G. Murphy, April 1989.

.
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_ _ _ _ _ _ _ _ _ _-_._-___-_-____________-_ - _-____



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

. .

4

.

;

4

(
,

I App::ndix A-2
; ADVANCED MEDICAL SYSTEMS OUTDOOR SURVEY DATA
:

DOSE RATE DOSE RATE RADIONUCLIDE CONCENTRATIONS
Contact at 1 meter Co-60 Cs-137

N 3. AREA (pR/hr) (pR/hr) (pCl/g) (pCl/g)
|

1 Blocked Entrance Door on East Side of Building 72 310 2.2 2.2
2 Approx 7 m from the East Side on Old RR Tracks 18 18 0.1 0.3
3 13 m South & 10 m East of NE Corner of Bldg 16 18 0.3 0.2
4 21 m South & 5 m East of NE Corner of Bldg 26 37 2.5 0.4
5 North of Drain on East Side of Bldg 134 310 < 0.1 0.1
6 6 m East & 41 m South of NE Corner of Bldg 21 26 < 0.1 0.3
7 52 m South & 5 m East of NE Corner of Bldg 14 14 1.3 0.4
8 2.5 m North from SE Corner of Bldg. Against Wall 11 11 2.3 0.4
9 At NE Corner of Bldg 9 9 < 0.1 0.5
10 West Side of Sidewalk at Main Entrance Door 10 10 0.6 0.5
11 in Shrub Bed at West side of Front Driveway 7 8 0.2 0.8
12 NW Corner of Bldg at Fence Corner Nearest to Sidewalk 7 7 < 0.1 0.3

' tac:

(
Lta from * Radiation Survey of the Advanced Medical Systems, Inc. London Road facility, Cleveland Ohio *,
ik Ridge Associated Universitles, ORAU 8918-145, P. Cotten and G. Murphy, April 1989.

1

c A hlgher dose rate at 1 meter distance than on contact Indicates that the source is shine from the structure {
Cnd not from radioactive materialin the soll.

|

l
.

|

|

k
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APPENDIX B

Cost Calculation Sheets for Advanced Medical Systems i
i

B-1, Contaminated and Asbestos Waste Volume Summaries* ,

B-2, Contaminated Waste Disposal Cost*
,

|-

B-3, A.* stos Waste Disposal Cost*

B-4, Waste Shipping Container Cost, Unit Disposal Cost Factors, and Waste*

Disposal Summary

( B-5, Volume Reduction Transportation Summary*

B-6, Building Area Survey Labor Estimate*
<

B-7, Open I2nd Areas Survey Labor Estimate |*

B-8, Estimated Midwest Compact Burial Charges*

B-9, Hot Cell Decontamination Special Process Charges*

B-10, WHUT Room Decontamination Special Equipment Costs*

B-11, AMS Cobalt-60 Source Decontamination and Shipping Costs*

B-12, Project Instrumentation Costs*

.

(
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APPENDIX B 1

ADVANCED MEDICAL SYSTEMS CONTAMINATED WASTE VOLUME SUMMARY.

( Reduced Decon Removed Generated Total
Area Hardware Westw Concrete Waste Weste

Description Volume Volume Volume Volume Volume
(f t * 3) (f t * 3) (f t * 3) (f t * 3) (f t * 3)

1 Hot Cell 10.0 3.1 0.6 5 19
2 lootope Shop 28.3 16.9 7.9 7 60
3 Decon Room 0.1 15.5 11.5 7 34
4 High t.evel Weste Storage Room 42.7 1.8 0.0 3 48
5 Cloen Equipment Room 0.1 0.0 0.0 2 2
4 HEpA Equipment Room 19.4 15.5 15.1 7 57
7 Dry Weste Storage Room 54.6 17.7- 15.7 3 91
8 WHUT Room 8.7 22.8 14.3 83 129
9 All Other Areas 70.4 29.2 5.0 7 | 112 1

|TOTALS: 234 123 70 124 551 !

ADVANCED MEDICAL SYSTEMS
ASBESTOS WASTE VOLUME SUMMARY ,

Aree Asbestos
Deectlption Volume

(f t * 3)

1 Hot Cell

(. 2 lootope Shop 6
3 Decon Room
4 High Level Weste Storage Room
5 Clean Equipment Room

,

6 HEPA Equipment Room 5 |
7 Dry Weste Storage Room 9 )
8 WHUT Room 1

|
9 All Other Areas I

|TOTAL: 21 )

|
2

i

,

)

(
'

.

=

|
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APPENDIX B 2
ADVANCED MEDICAL SYSTEMS CONTAMINATED WASTE DISPOSAL COST

{
~

Poduced Decon Removed Generated Total

Area Hardware Weste Concrete Wa ste Weste
Description Disposal Disposal Olsposal Disposal Disposal

Cost Cost Cost Cost Cost

1 Hot Cell $1,810 $561 $109 $905 $3,385

8 Isotope Shop $5,122 $3,059 $1,430 $1,267 $10,878

3 Decon Room $18 $2,806 $2,082 $1,267 $6,172

O High Level Waste Storage Room $7,729 $326 $0 $543 $8,598

5 Clean Equipment Room $18 $0 $0 $362 $380

6 HEPA Equipment Room $3,511 $2,806 $2,733 $1,267 $10,317

7 Dry Weste Storage Room $9,883 $3,204 $2.842 $543 $16,4 71

8 WHtJT Room $1,575 $4,127 $2,588 $15,023 $23.313

9 All Other Areas $12,742 $5,285 $905 $1,267 $20,200

TOTALS: $42,408 $22,173 $12,688 $22,444 $99,713 |

ADVANCED MEDICAL SYSTEMS CONTAMINATED WASTE PACKAGING & SHIPPING COST

Reduced Decon Removed Generated Totat

Area Hardware Weste Concrete Weste Wa ste

Description Volume Volume Volume Volume Volume

(f t * 3) (f t * 3) (ft * 3) (f t * 3) (f t * 3)

(S) (S) (S) (S) (S)

1 Hot Cell $9 $3 $1 $5 $17

( ? Isotope Shop $26 $15 $7 $6 $54

3 Decon Room $0 $14 $10 $6 $31

O High Level Weste Storage Room $39 $2 $0 $3 $43

9 Clean Equipment Room $0 50 $0 $2 $2

6 HEPA Equipment Room $18 $14 $14 $6 $51

7 Dry Weste Storage Room $49 $16 $14 $3 $82

8 WHUT Room $8 $21 $13 $75 $116

9 All Other Areas $64 $26 $5 $6 $101

TOTALS: $212 $111 S63 $112 $498

1

.

.
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APPENDIX D 3
ADVANCED MEDICAL SYSTEMS

,
TBESTOS WASTE DISPOSAL COST

Asbestos

Area Waste

Description Cost

($)

1 Hot Cell $0
*

2 lootope Shop $900

3 Decon Room $0

4 High t.evel Weste Storage Room $0

5 Clean Equipment Room $0

6 NEPA Equipm.nt Room $750

7 Dry Weste Storage Room $1.350

8 WHUT Room $150
*

9 AH Other Areas $0

TOTAL: $3,150

1,

ADVANCED MEDICAL SYSTEMS
ASBESTOS WASTEPACKAGING & SHIPPING COST ,

f

Asbestos

Area Weste

Description Cost

(- (8)

1 Hot Cell $0

2 lootopo Shop $20

3 Decon Room SO

4 High Level Waste Storage Room $0

5 Clean Equipment Room $0

6 HEPA Equipment Room $16

7 Dry Waste Storage Room $30

8 WHUT Room $3

9 All Other Areas $0

TOTAL: $69
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APPENDIX B 4
ADVANCED MEDICAL SYSTEMS WASTE SHIPPING CONTAINER COST

D 25 Weste

Ares Waste Weste Container j

Description Volume Containers Cost

(ft * 3) (Ea.)* ($)
:

I

1 Hot Cell 19 0 $86
1

2 lootope Shop 66 1 $304

3 Decon Room 34 0 $157

4 High Level Waste Storage Room 48 0 $218

5 Clean Equipment Room 2 0 $10 ;

6 HEPA Equipment Room 62 1 $285

7 Dry Weste Storage Room 100 1 $459

5 WHUT Room 130 1 $596

9 AllOther Areae 112 1 $512

TOTALS: 572 6 $2,626 |
* Fractional containers used for cost calculations.

ADVANCED MEDICAL SYSTEMS UNIT DISPOSAL COST FACTORS ,

Estimated redweste disposal rate for Midwest Compact a $161.00' pu cubic foot j

Eeumated asbestos waste rate for Envirlocare in Utah : $150 per cubic foot
Eeumated transport rate to Midwest Compact : $24 per cubic yard
Estimated transport rate to Midwest Compact : $650 perload
Estimated mileage rate to Midwest Compact : $2.65 per mile

( Estimated transport distance to Midwest Compact 250 miles

Estimated average waste density to Midwest Compact : 60 lb/ cubic foot
'

Estimated transport rate to Envirocare in Utah : $89 per cub!c yard
Estimated transport rate to Envirocare in Utah : $2,921 porload
Estimated transport distance to Envirlocare in Utah : 1,875 miles

Estimated mileage rate to Envirlocare in Utah : $".65 per mile
Estimated everage waste density to Envirocare in Utah : 30 lb/ cubic foot
Truck transport weste weight limit 44,000 pounds
Estimated cost of used B-25 shipping containers : $450.00 each

ADVANCED MEDICAL SYSTEMS WASTE DISPOSAL SUPPORT LABOR ESTIMATE
B-25 Radioactive Waste

Area Waste Weste Shipment

Description Containers Shipments Labor
|

(Ea.) (Ea.) (man-hr)

1 * Hot Cell 0.2 0.0 0.3

2 lootope Shop 0.7 0.1 0.9

3 Decon Room 0.3 0.0 0.5

4 High Level Weste Storage Roorn 0.5 0.0 0.6

5 Clean Equipment Roorn 0.0 0.0 0.0

6 HEPA Equipment Room 0.6 0.1 0.8

7 Dry Weste Storage Room ~ 1.0 0.1 1.4

8 WHUT Room 1.3 0.1 1.8

9 AllOther Areas 1.1 01 1.5

TOTALS: 6 0 8 |

Estimated waste loading operstor time : 4 hr por load
Estimated HP Tech time per rad or mixed waste load : 4 hr per load
Estimated HP shipper time per red or mixed waste load : 8 hr por load

Estimated clean waste shipping volume limit 1176 ft * 3 per load

Estimated redweste shipping volume limit : 12 B-25 Boxes
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APPENDIX B-5
ADVANCED MEDICAL SYSTEMS VR WASTE TRANSPORT SUMMARY

ut Original 0-25 Waste Radioactive Waste
' .oc. Contaminated Waste Container Weste Shlpm,ent

godt Volume Containers Cost Shipments Labor

(f t * 3) (ea.) ($) (ea.) (man-hr)

1.70 327 3.3 $1,499 0.3 4.4

1.71 415 4.2 $1,905 0.4 5.6

1.73 52 0.5 $239 0.0 0.7

1.77 0 0.0 $0 0.0 0.0

1.78 136 1.4 $626 0.1 1.9

1.79 14 0.1 $63 0.0 0.2

1.80 308 3.1 $1,416 0.3 4.2

1.81 9 0.1 $41 0.0 0.1

1.82 234 2.4 $1,074 0.2 3.2

1.85 52 0.5 $239 0.0 0.7

2.18 64 0.6 $292 0.1 0.9

2.23 0 0.0 SO 0.0 0.0

2.21 11 0.1 $49 0.0 0.1

2.22 550 5.6 $2,525 0.5 7.5
'

3.10 130 1.3 $599 0.1 1.8

3.11 113 1.2 $518 0.1 1.5
*

3.12 18 0.2 $83 0.0 0.2

3.13 343 3.5 $1,576 0.3 4.7

3.15 630 6.4 $2,891 0.5 8.6

3.16 9 0.1 $40 0.0 0.1

4.12 42 0.4 $193 0.0 0.6

Teemt 3,455 35 $15,866 2.9 47

.
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Appendix B-7
ADVANCED MEDICAL SYSTEMS OPEN LAND & MISCELLANEOUS SURVEY LABOR ESTIMATE

|
UNAFFECTED OPEN LAND AREAS icos 100 s ses '

100% PLAN GAMMA SURVEY

WIOTM LENGTH WIDTH LENGTH 1 MOTH LENGTH AREA SURVEY SCANS SAMPLE St#!VEY LABOR

SURFACE AREA frg fr$ M fnq (tdecks) (tdocts) M BLOCKS PomftS POIRTS M)

PavedGraes Front of Bo#ene To London Road 30 0 132 3 9. t 40 4 1 S 399 5 9 30 5 7

PavedA3 rase Soutn ef 8vedmg & Aegss Raikead Tracks 90 0 170.0 27,4 Si e 3 6 t,a29 18 18 30 to e

Paved /Grees Pforth of Butt $ng to Mandaiay Avenue 160.0 230 0 as a 73 2 S e 3,71 e a0 40 30 40 ti

PavedA3rass Nar South ef 8=aem to Easenwas 140 0 220 0 42.7 $?. s S 7 2.eet 35 35 30 3S 10

Paved / Grass Rear North of Ovudeg to Ensemeet 70 0 230 0 21.3 76 2 3 a t,62e to 24 30 24 9

TOTALS 9,994 122 122 150 122 44

_

SEWER PIPE SURVEY
SURVEY CREW SVRVEY

OtAMETER LENGTH RATE Sr2E LABOR

91.PLDING APEA M qY4 futv) M) -

Het Ces 12" V S P. Sewee Une paranet to Bido Frert 12 0 185 40 2 9

Met Ces t$* V.S P. Sewe, to Se* Brick Main in Street t5 0 SS a0 2 3

Not Cet 17 V.S P. Sewer Main Undee Sun $ng to 0 215 40 2 11

[ Mot Ces 8'V.S P Sewer LateratstJnder BLeing 60 100 40 2 S

I Het Ce# 4* V S P Sewer Lateests Undee Bunding 40 120 ao 2 S

TOTALS 67S 200 10 34

GRAND TOTAL : 78

.

"'2' 1
11.Jan-95 FitE SEG 01799 +C10P810 AMS $8tv-LANO wC1

_ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _-
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1mpondit C-8

ESTIMATED MIDWEST CouPACT GURIAL CHARGE GASED ON CURRENT CARHWELL RATES FOR
.

*

AN UNSHIELDED LSA WASTE SHIPMENT

i .R INPLTT OATA SECHON

Casa pacmAdE total paceuw SHet1DED smu suuteuPurwr pg wrerr gas} cusers vot uur p*ra g seerutwr frmt saaeuruT pg, ouAumv u smpurwr fg
esotooscAL WASTE

se anao as se a a e a
arrt stTvP P4 RADIATED HARDWAAE UNSHs(LDED seeruterr STAtt CODE class s4 UNER mas $sC DRUu class sc OvtRPACKRfouser0 (FM9 46epufwf frM WrfW M4 w 644 PM? (fee Lsews) sedepufWT pq seePurNT FM9 sNePugwy pq{ N a a m a a M

BARNWEL FEE CALCULATION DATA )
j

i cAeK NAN 00NG Crumf = $4e00 pw eamh SOUTHEAST CouPACT ratestes,wm saeuo)
$TANDUU Woluut Owtaf . Squeo pw een test

esosh08 CAL WASTE WoLWuf Caumf = $16Fm pw eam heetassu suRCHARor . siseo pw y== sau votuut CHAnoE . staaeo >= eak Inst*

8Ast DL590$AL CNARGE w $tSLee pereuMa Good
, SAANWFU sWRCHAAGE = 141b
i STAeful2 Aft 084 & CLDSUN CeW4GE * 9tteo pw ems test

wesenesped eHIPu(NT O4MIGE . $1.cateo pwartmsvea $fff ef1VP CHARQF = $17.000 pm s%wners
OfWuDtATED HAMhwAM eURCMARGE = $4enteo pw tier everpeak .I *( 6erenwn st ?,eco )

#
i

J
:

|s

sHefLDED SHIPu(Brr
wuGGHT suRCHAAQt RANGES & oorts _Cumet OURCHARQf RANGE: a CDsTS CLAas eC WAsTT SURCHARGE:

,

)e To t.cooLas - 0TO 6 Cumits - Larpe 4. mere far she a Fr M ense e stLaos pw tier4.80s TO LenoLas 64Jae sTO toCumEs - Osmepease (W da e 7F M met Meno per onwpaak
1

Lees 10 Mene Las == to10 asConsEs - esed Onan taks' de e er M ense et.eco per ehenMmM mmW = MMmWWd

-
men To Meoo Las - = To n a,R.Es - )
M00610 d%een Las - 7510 tooCURICs -

i

#
4Lene TO Maso Las - tes10 tooCunrEs -

d eneso LAs == teeTO meCUmts -
, evacn.aoe. et.ma meTo GaoCu=Es -

eas To iam Cu=(s -

> t.000CURfES

: (*
-

:
eumcHuw es sunoumat so p., cuo c we

-

| hertC BURIAL FEE CALCULATlONS
i

| CouPAcT: Midwest CouPACT status Cooe: 3 MW Compact Member
.Ae( osrow Chum = sium pw =Me s==e
wTc sTAae.uAnow Ano CtosuRe runo - sta pw.m. e e

TOTAL VOLUME CHARGE - $168.25 per cubic foot
RAoWAsT wx.uus - es anc * i
stADWAsTE DOLuut CHARot. $4 aetao
esAset aus4CHMtag . eado
wvEIGHT $UfCHARGE . susaeo
CASN usi sufotutGE = 04e8
SNusuRCHARGE. mee
arft 3(TUP sufCHARG( . Meo
CLAes sC Wastt sufotARGE . eneo
sRRADeATED HARDWAM OWERPace( $URCHARQf = eneo

TOTAL BURIAL FEE - 1 517,738.30 l

TOTAL ( $ / FT ^ 3 ) - $181.00

cm .e,u uw C p.a ~ co u . w .se h om w.oe.a w w as w i- h m. ese h ve wed.
Thi. ensimate sense JeAr 1,1964 SerrowsE h

e.

HM 95 f * %VQ htM 0 f WOOOW t *
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Appendix B-9

AMS HOT CELL DECONTAMINATION SPECIAL PROCESS CHARGES
Seml-Remote Decontamination Using Moveable Shields,-
Remote Tools Robotics and Chemical Cleaning

Chemical Cleaning Duration 4 weeks

Cost Category Rate Unit Cost
Mobilization of Chemical Cleaning Contractor $5,000 each $5,000
Remote Handling Equipment & Shield $4,700 per week $18,800
Chemical Cleaning Waste Product Solidification $3,200 per week $3,200

TOTAL $27,000

|

|
|

!

|
|

!

|

I

( :

09-Jan-95, FILE: SEG 01799+C:\OPRO\AMS\CFI I nFCN WO1 D'aa 1
j
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APPENDIX B-10 i

AMS WHUT ROOM DECONTAMINATION SPECIAL EQUIPMENT CHARGES
: Remote Decontamination Using Robotics and Blast Cleaning

'

CO2 Blast Cleaning Cost

CO2 Blast Cleaning Duration 4 weeks
1

Cost Category Rate Unit Cost
'

Mobilization of CO2 Blast Cleaning Equipment * G22,000 each $22,000
CO2 Blast Cleaning Equipment Lease * $8,000 per week $32,000
Ventillation Equipment lease * $34,000 each $34,000
Remote Handling Equipment & Shield * $4,700 per week $18,800
CO2 Blast Cleaning Procedure * $1,500 each $1,500
Liquid Nitrogen *
Fuel *

'

$2,415 per week $9,660
f $1,200 per week $4,800

HEPA Filters * $1,000 per week $4,000

Technician Labor (3 techs)* $5,355 per week $21,420

TOTAL S148,180

W.H.U.T. ROOM DECONTAMINATION ROBOTICS SUPPORT

WHUT Room Cleaning Duration 4 weeks

Cost Category Rate Unit Cost
Mobilization of Robotics Equipment $10,700 each $10,700

Robotics Unit $66,500 ersch $66,500.

Robotics Tools $10,700 each $10,700
Technician Labor $5,355 per week $21,420

-

TOTAL $109,320
* Costs base'd on a price quote bs' Hot CeII Services

09-Jan-95. Fil F SFG 01799+ C \OPRO\ AMS\WHI ITnFCN WOi P:ana 1
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Appendix B-11

AMS COBALT 60 SOURCE DECONTAMINATION AND SHIPPING
Decontamination Using Existing Manipulators and Chemical Cleaning |

Shipping via existing AMS cask and comercial carrier i

COBALT 60 SOURCE DECONTAMINATION

Co-60 Source Decontamination Duration 1 weeks

Cost Category Rate Unit Cost
Mobilization of Chemical C5aning Contractor $5,000 each $5,000
Decontamination Chemical & Equipment Costs $1,500 each $1.500
Remote Decontamination Labor $4,500 per week $4,500
Chemical Cleaning Waste Product Solidification $500 each $500

TOTAL $11,500

COBALT 60 SOURCE SHIPPING

No. Curles !

Co-60 Source Shipments to Maryland 2 27,650
Co-60 Source Shipments Valecetos 3 42,350

Allowable curies per shipment in cask 13,830

Cost Category Rate Unit Cost
Mobilization of Shipping Cask $1,137 one time $1.137 !

lLabor to Load Cask & Prepare for Shipping $2,080 per load $10,400

Shipping distance to Maryland 716 miles MhMR$
Shipping distance to GE Valectos and return 4,970 miles CTEETsM
Cask Transportalon Rate per mile $1.56 mile Ms%TfA
AMS Cask Lease Rate $0 per day @MIgnB

'

Cask Lease Days for Maryland Shipments 2 days iggJ- II64fdT
Cask Lease Days for GE Valectos Shipments 11 days 18$5!$$$Ms
Shipping cost to Maryland E$!$$d$l#$$$ $$$!@$$$9A $2.234
Shipping cost to GE Valectos $$$fR$@ MWf$$$$$ $23,260

TOTAL $37,031

11-Jan-95, FILE: SEG 01799+C:\QPRO\AMS\ SHIP-C60.WO1 Pana 1
- . _ . . . ,
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U.iS PROJECT INdiRUMENTATION COSTS
f,

_ONDON ROAD FACILITY
DECOMMISSIONING COST ESTIMATE

TN, Sales Tax = 8.75% W/O Roane Co. = 6.00%

TOTAL PROJECT

DURATION (months): 7 LEASE

Avtr:g a Onsite Staff: 8 PERIOD LIFE LIFE UNIT

Inst-mo IN IN UNIT TN UNIT LEASE TASK -

ITEM RADIATION-PROTECTION INSTRUMENTATION FOR DECOMMISSIONING YEARS MONTHS PRICE TAX COST RATE RENTAL

Instrumentation provided at monthly rental rate
1 EBERUNE - PORTABLE ALPHA COUPRER MODEL / SAC-4: 1 1 12 $3,380 $246.82 $3,627 $302 $302

2 EBERLINE - PORTABLE BETA COUNTER MODEL / BC-4: 7 1 12 $2.607 $200.45 $2,808 $234 $1,638

3 EBEr,Lii?E - PORTABLE ION CHAMBER INSTRUMENT MODEL RO2: 7 1 12 $945 $82.65 $1,027 $86 $599

4 BURK'S - HM *ilGH VOLUME AIR SAMPLERS W/ SAMPLE HEAD: 6 1 12 $750 $65.63 $816 $68 $408

5 BURK'S - LV-1 LOW Vol.UME AIR SAMPLERS W/ SAMPLE HEAD: 12 1 -12 $680 $59.50 $740 $62 $740

6 LUDLUM MODEL 12 FRISKER WITH 44-9 PROBE & HARD CASE: 7 1 12 $653 $57.16 $710 $59 $414

7 LUDLUM - MODEL 19 MICRO R METER W TH HARD CASE: 7 1 12 $867 $75.86 $943 $79 $550

0 LUDLUM - FLOOR MONITOR CART W/ O PROBE 8 1 12 $2.155 $173 29 $2.328 $194 $1,552

MODEL 239-1 F FOR USE WITH 2350 MONITOR:
9 LUDLUM FLOOR MONITOR CART W/ O PROBE 7 1 12 $1,572 $137.53 $1.709 $142 $997

MODEL 239-1F FOR USE WITH CM7A COfRAMINATION MON! TOR:
10 LUDLUM - MODEL 2350 WITH KEYPAD, BARCODE READER, HEADPHONES, 15 1 12 $3,660 $263.60 $3,924 $327 $4,905

HARD CASE AND THE FOLLOWING DETECTORS:
_.;

43-68100 cm2 GAS PROPORTIONAL DETECTOR
43-5 ALPHA SCtNTILLATION DETECTOR
44-2 HIGH ENERGY GAMMA SCINTILLATION DETECTOR
44-40 SHIELDED GM PAKCAKE DETECTOR
43-37,550 cm2 GAS PROPORTIONAL DETECTOR

11 LUDLUM - PORTABLE FRISKER MODEL 177 W/ 44-9 PROBE & HARD CASE: 7 1 12 $739 $64.67 $804 $67 $469

12 NE TECHNOLOGY CM7A ALPHA / BETA FR!SKER W/ DPSHA PROBE & STAND: 7 1 12 $4,184 $295.05 $4,479 $373 $2,613

13 TENNILEC - LB5100W-2080- !!! PC BASED ALPHA / BETA COUNTING SYSTEM: 7 3 36 $31,244 $1,918.62 $33,162 $921 $$,448

14 RADIO INTERCOM WITH THROAT AND RESPIRATOR MICROPHONE: 6 1 12 $1,500 $131.25 $1,631 $136 $816

Instrumentation Sources Provided at Monthly Rental Rate

15 EFFICIENCY DETERMINATION SOURCE FOR MODEL 2350: 7 1 12 $325 $28.43 $353 $29 $206

16 Nel DETECTOR CHECK SOURCES FOR MODEL 2350: 7 1 12 $45 $3.93 $49 $4 $29

17 CAllBRATION SOURCE FOR MODEL CM7A CONTAMINATION MONITOR: 7 1 12 $1,919 $159.14 $2,078 $173 $1,212

18 ALPHA / BETA COUNTER, BC-4 & SAC-4 6ea SOURCE SET: 7 1 12 $4,600 $319.99 $4,920 $410 $2,870

7 1 12 $1,306 $ t 14.25 $1,420 $118 $828
19 PORTABLE FRISKER 4ea SOURCE SET:

SUBTOTAL HEALTH PHYSICS INSTRUMENTATION: $63,131 $4,398 $67,529 $27,59G

Pege1
16-Jan-95, FILE: SEG 01799+C:\0 PRO \AMS\lN5$ BASE.WQ1
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