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PROPRIETARY STATEMENT

PROPRIETARY STATEMENT

This document is the property of the Safety Light Corporation, and furnished with the
understanding that the information herein will be held in confidence and will not be duplicated,
used or disclosed either in whole or part without the written permission of the Safety Light
Corporation.
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EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

GTS Duratek, Inc. performed an independent cost estimate for decommissioning portions of

the Safety Light Corporation facility located in Bloomsburg, Pennsylvania that are covered by

NRC License No. 37-00030-02. Amendment 51 to this license required that Safety Light

provide to the NRC Region I office "a schedule and plan for continuation of site

remediation... including any revised decommissioning cost estimates." This estimate was

prepared at the request of the Safety Light Corporation to satisfy this license commitment.

This cost estimate was developed using a systematic approach. Decommissioning criteria were

identified and 1995 characterization survey data were reviewed. Specific and general

information regarding equipment and structures was used in determining decontamination and

demolition methodologies in order to minimize overall decommissioning costs.

This estimate includes itemized costs for manpower and equipment resources, radioactive

waste volume reduction, packaging, shipping and burial activities, and the performance of final

status surveys for buildings and structures. The estimated decommissioning cost is

$23,508,275 in terms of 2000 dollars. This estimate is for budgetary purposes only and is not

a proposal for GTS Duratek, Inc, to perform the decommissioning work.

A significant portion of the overall decommissioning costs is attributed to the processing or

burial of radioactive waste. The radioactive waste disposal rate used for most of the waste in

this estimate was based on shipping to Envirocare of Utah and upon negotiating a favorable

rate with Envirocare of Utah based on a large waste volume and low levels of activity.
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INTRODUCTION

1.0 INTRODUCTION

1.1 Purpose

GTS Duratek (GTSD) has prepared this document for the purpose of providing a cost
estimate for decommissioning portions of the Safety Light Corporation that are covered
by NRC License No. 37-00030-02. Amendment 51 to this license required that Safety
Light provide to the NRC Region I office "a schedule and plan for continuation of site
remediation...including any revised decommissioning cost estimates." This estimate
was prepared at the request of the Safety Light Corporation to satisfy this license
commitment.

The estimate includes only activities and cost factors necessary to reduce residual
radioactivity to levels that will permit release of the associated structures, buildings and
grounds for unrestricted use.

Costs associated with the demolition and removal of non-contaminated equipment or
structures are not included in this cost estimate unless such activities are required to
support decommissioning. An actual date to complete the site decommissioning has not
been projected. The cost estimate provided by this report is in terms of 2000 dollars.

1.2 Scope

The scope of this report is to present the estimated costs derived for decommissioning
portions of the Safety Light Corporation that are covered by NRC License No. 37-
00030-02. The specific areas covered by this estimate include:

* Specified Rooms from the Etching Building
* Soil North of Well 5
* Ion Exchange Building and Surrounding Soil
* Old Garage Foundation and Surrounding Soil
* Soil Under Old Loading Dock
* 8 x 8 Block Building and Surrounding Soil
* Old Radium Vault and Surrounding Soil
* Soil Around Machine Shop
* Above-Ground Silo and Surrounding Soil
* Main Building
* Etching Building
* Personnel Office Building
* Lacquer Storage Building
* USR Liquid Waste Building
* Well House
* Pipe Shop
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INTRODUCTION

* Old House
* Strontium-90 Sources Vault
* Subsurface Soil Surrounding Underground Silo Area
* Abandoned Canal Area
* East and West Lagoon Area
* East Plant Dump
* West Plant Dump
* Drain Lines
* Drywell Tanks
* Soil by Old Berwick Rd
* Soil from Vance-Walton Property
* Soil North of Lacquer Storage Building
* Employee Parking Area
* Sidewalk Areas
* Site Paved Roads
* All Other Land Inside Fenced Area

Decommissioning costs are directly related to the degree of remediation required and
the amount of radioactive waste generated. The extent of remediation is based on
radiological data, proven decontamination processes and data from similar projects.
The volume and weight of radioactive waste was estimated based on data obtained from
site drawings, and direct measurements in the facility.

1.3 Assumptions and Bases

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

* Some of the older more contaminated buildings or buildings in disrepair
will be removed completely. The main office building, most of the
etching building, and the USR Metals liquid waste building will remain
in place after decommissioning. They will be decontaminated, if
required, and free released but they will not be refurbished, if required,
to make them useable.

* Uncontaminated processing equipment, such as the electroplating
equipment in the etching building, can have high intrinsic values and will
be used at another location or sold during decommissioning. There was
no cost included for decommissioning this equipment and no salvage
value credit taken for this equipment.

* Contaminated equipment will be decontaminated on site, processed at a
volume reduction facility prior to disposal, or sent directly to a licensed
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INTRODUCTION

radioactive material disposal site. The waste processing facility is
assumed to be the GTS Duratek facility located 670 miles away in Oak
Ridge, Tennessee.

* Radioactive waste with low specific activity will be sent to Envirocare of
Utah. It was assumed that partially decontaminated equipment,
protective clothing wastes, removed concrete, miscellaneous DAW and
soil would qualify for disposal at Envirocare of Utah.

* Radioactive waste not suitable for disposal at Envirocare of Utah can be
sent to the Barnwell, South Carolina disposal site. However, all waste
qualified for disposal at Envirocare of Utah under their current license
and waste acceptance criteria.

* The site remediation contractor will provide most of the demolition
equipment and survey instrumentation at prevailing rates.

* Local decontamination technicians and supervisors will be used to staff
this project; therefore, no travel and living funds are included for them.
Health Physics technicians and supervisors and project management
personnel will not be local hires; therefore, funds for travel and living
expenses were included.

* Construction labor rates were obtained from 2000 RS Means Building
Construction Cost Data for Harrisburg, Pennsylvania.
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GENERAL FACILITY DESCRIPTION

2.0 GENERAL FACILITY DESCRIPTION

The Safety Light Corporation site is located in South Centre Township of Columbia County in
central Pennsylvania, about 6 miles east of Bloomsburg and 6 miles west of Berwick. The
north site boundary is the Old Berwick Road and the south site boundary is the Susquehanna
River. Safety Light Corporation owns the Vance/Walton property located along the southeast
corner of the site. Other residential tracts of land are adjacent to the east and west boundaries
of the site.

Safety Light Corporation occupies approximately 2 acres of the 10-acre site. The current
product line includes a variety of tritium-based products:

* self-luminous safety devices for use in commercial/military aircraft, commercial
buildings and marking of aircraft and helicopter landing areas;

* research and industrial applications;
* titanium tritide-coated rods and pins for use in military and industrial type electron

tubes; and
* tritium targets for use in neutron-generating devices.

Safety Light leases the remaining 8 acres of the site to USR Metals, Inc., who conducts non-

radioactive operations involving the manufacture of dials, nameplates, and other specialty
products used in a variety of industrial and military applications. Their operations also involve

anodizing of aluminum products, and application of specialty protective films to the surfaces of
various metal items.

An old aerial photograph of the site appears in Figure 2-1, Safety Light Facility. Figure 2-2,
Plan of Safety Light Facility shows existing buildings and features. This decommissioning cost
estimate does not address the nuclear building, machine shop, solid waste building, and liquid
waste building, which support current operations under NRC License 37-00030-08.

The Characterization Survey of Safety Light Corporation Site at Bloomsburg, Pennsylvania
U.S.A (Monserco 1996) documents available information on site history from the 1940's
through 1995. Section 3.1 of the decommissioning plan developed concurrently with this cost
estimate summarizes the proposed decommissioning planning and estimating.
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GENERAL FACILITY DESCRIPTION

Figure 2-1 Safety Light Facility
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GENERAL FACILITY DESCRIPTION

OLD BERWICK ROAD

Figure 2-2 Plan of Safety Light Facility
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DECOMMISSIONING CRITERIA

3.0 DECOMMISSIONING CRITERIA

GTS Duratek engineers visited the Safety Light facility in Bloomsburg, Pennsylvania in

June of 2000 to gather physical and radiological data. Facility sketches, building

sketches, and radiological data for affected areas were obtained. On site staff members
were interviewed to determine the radiological history of affected areas and the site in
general.

3.1 Radionuclides of Interest

The principle radionuclides of interest are cesium-137, radium-226, strontium-90, and
americium-241.

3.2 Radiological Criteria for License Termination

NRC regulations (10 CFR 20.1402) contain two separate and independent requirements
for license termination:

* a 25 mrem per year dose limit must be met, and

* levels of residual radioactivity must be ALARA.

There are at least three (3) methods to demonstrate compliance with the license

termination ALARA requirement:

* the quantitative method in DG-4006, Demonstrating Compliance with the

Radiological Criteria for License Termination, including the D&D code; (NRC
1998b)

* by reference to other appropriate analyses (e.g., the Generic Environmental Impact
Statement, NUREG-1496); and

* qualitative judgments (e.g., good practice, engineering judgment, unreasonable
expense).

This report applies the quantitative method in DG-4006.

The proposed Derived Concentration Guideline Levels (DCGLs) for surface

contamination at the Safety Light facility are those published in the 1998 Federal
Register Notice, Supplemental Information on the Implementation of the Final Rule on

Radiological Criteria for License Termination (Table 1) (NRC 1998a), supplemented by

RESRAD-BUILD calculations for radium-226 and americium-241. (Refer to
Attachment 1, Safety Light Dose Assessment, of the current decommissioning plan.)
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DECOMMISSIONING CRITERIA

Buildings with surface contamination below these levels will be deemed acceptable for
release for unrestricted use provided that (NRC 2000):

* Residual radioactivity has been reduced to levels that are "as low as is reasonably
achievable" (ALARA),

* The residual radioactivity is contained in the top layer of the building surface (i.e.,
there is no volumetric contamination), and

* The fraction of removable surface contamination does not exceed 0.1.

The proposed DCGLs for surface soil (top 15 centimeters) contamination were
calculated using RESRAD. (Refer to Attachment 1, Safety Light Dose Assessment, of
the current decommissioning plan). These levels will be deemed acceptable for release
for unrestricted use provided that (NRC 2000):

* Residual radioactivity has been reduced to levels that are ALARA,

* The residual radioactivity is contained in the top layer of the surface soil (i.e., a
thickness of approximately 15 cm),

* The unsaturated zone and the groundwater are initially free of radiological
contamination, and

* The vertical saturated hydraulic conductivity at the specific site is greater than the
infiltration rate.

Additional subsurface soil analyses were required for the Safety Light site because there
is activity below the surface soil layer. Attachment 1, Safety Light Dose Assessment,
of the current decommissioning plan describes the RESRAD runs used to assign
DCGLs for subsurface soil contamination. The numerical release criterion proposed for
demonstrating that the dose criterion has been met for soils will be that the sum-of-
fractions (quotients of concentrations and DCGLs) of contributing radionuclides for
both surface and subsurface soil shall be less than unity. If a survey unit fails to meet
this numerical release criterion, the need for additional sampling or remediation will be
evaluated. Table 3-1 lists the proposed DCGLs for surfaces and soil.
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DECOMMISSIONING CRITERIA

Table 3-1: DCGLs for Surfaces and Soil

Radionuclide Surface Surface Soil Subsurface Soil
Contamination Concentration Concentration

DCGL (to 15 cm) 15cm to 2 m deep
(dpm/IlOOcm 2) DCGL DCGL

(pci/g) (pCig)

H-3 1.2 E+08 7,773 696

Sr-90 8.7 E+03 30.1 6.1

Cs-137 2.8 E+04 14.1 43

Ra-226 + C 3.5 E+03 4 1.8

Am-241 1.8 E+02 10.3 1.1

-C indicates the value for radium-226 with its decay progeny in equilibrium. This value is the concentration of the parent
radionuclide, but accounts for contributions from the complete chain of progeny in equilibrium with the parent radionuclide.

3.3 Characterization Data

The 1995 site characterization (Monserco 1996) included direct measurements of
accessible structures and equipment and soil and water sampling. The principle
radionuclides of interest are cesium-137, radium-226, and americium-241. Cobalt-60,
strontium-90, polonium-210, and tritium were also detected. The outdoor area surveys
were performed after establishing a grid pattern for the site. This grid pattern is shown
in Figure 3-1. Figures 3-2 and 3-3 show the relative cesium-137 and radium-226
activity found in surface soils by survey grid.
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ESTIMATION METHODS

4.0 ESTIMATION METHODS

The estimated cost to decommission the licensed areas at the Safety Light Corporation facility
is $23,508,275. 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 costs associated with each area of the facility.

Table 4-1: Decommissioning Cost Summary - Safety Light Facility

Equipment, Radwaste
Contracts & Shipping and Total*

Operation Man-hours Labor Supplies Disposal Cost
Specified Rooms from the Etching Building 2,849 $176,447 $35,081 $1,503,726 $1,715,254
Soil North of Well 5 104 $6,439 $1,154 $621,262 $628,854
[on Exchange Building and Surrounding Soil 66 $4,110 $6,577 $19,542 $30,230
Old Garage Foundation and Surrounding Soil 165 $10,250 $1,837 $83,916 $96,002
Soil Under Old Loading Dock 34 $2,121 $2,398 $11,556 $16,075
8 x 8 Block Building and Surrounding Soil 181 $11,230 $2,012 $34,565 $47,808

Old Radium Vault and Surrounding Soil 256 $15,872 $6,297 $148,312 $170,481

Soil Around Machine Shop 77 $4,794 $859 $486,976 $492,629

Above Ground Silo and Surrounding Soil 173 $10,717 $92,921 $51,761 $155,399

Remaining Site Buildings and Structures 26,692 $1,653,175 $296,210 $3,253,456 $5,202,842

Remaining Site Soils 5,801 $359,284 $266,838 $7,709,269 $8,335,391
Decommissioning Planning 240 $22,800 $22,800

Characterization Survey 4,008 $238,895 $42,357 $281,252

Final Survey 16,033 $955,581 $169,427 $1,125,008

Planning, Training & Mobilization 500 $25,223 $25,223

Safety Light Oversight 2,833 $283,333 $283,333

Regulatory & Licensing 3,311 $158,038 $158,038

NRC Verification Survey $20,000

TOTALS I 63,3261 $3,938,3111 $923,9681 $13,924,342[ $18,806,620]

|1 25% Contingency $4,701,655

GRAND TOTAL | $23,508,275

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 productivity related to personnel protection
requirements and working temperatures. 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. This estimate used
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ESTIMATION METHODS

the standardized levels of personnel protection described in Table 4-2. The Productivity
Factors related to these levels of personnel protection are provided in Table 4-3 for
Light Work and in Table 4-4 for Heavy Work.

Table 4-2 : Personnel Protective Equipment Protection Summary

Level A: The highest available level of respiratory, skin, and eye
protection

Level B: The highest level of respiratory protection, but less skin
protection than Level A. Level B is the minimum level
recommended for initial site entries, or for other entry
conditions dealing with unknown hazards.

Level C: The same level of skin protection as Level B, but a lower
level of respiratory protection.

Level D Modified: Skin protection similar to or the same as Level C, without
respiratory protection.

Level D: Standard work uniform suitable for construction work: no
respiratory protection and minimal skin protection.
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ESTIMATION METHODS

Table 4-3: Hazardous and Toxic Waste Productivity Factors: Light Work

I . . I I

Variables U/M
Level A

T<70 70<T T>85

Level B Level C Level D Modified Level D

T<70 70<T T>85 I T<70 70<T T>85 I T<70 70<T T>85 I T<70 70<T T>85

A. Standard losses Min. 160 160 160 140 140 140 128 128 128 76 76 76 32 32 32

B3. Scheduled/heat stress breaks Min. 60 90 120 43 65 86 35 63 101 30 47 63 30 33 44

C. Dexterity losses Min. 78 69 60 74 69 64 55 51 44 4 4 3 5 5 5

D. Total time lost per 8-hr. WD Min. 298 319 340 257 274 290 218 242 273 110 127 142 67 70 81

E. Productivity time per 8-hr. WD Min. 182 161 140 223 206 191 262 238 207 370 353 338 413 410 399

F. Productivity time on clean site Min. 430 430 430 430 430 430 430 430 430 430 430 430 430 430 430

G. HTW Productivity Factor 0.42 0.37 0.33 0.52 0.48 0.44 0.61 0.55 0.48 0.86 0.82 0.79 0.96 0.95 0.93
X-->INULes:

* Standard delays account for all time losses independent of temperature variations. They include safety meetings, instructions, putting on and taking offofPPE,
decontamination, switching air supply/filters, monitoring delays, and cleanup.

* Scheduled/heat stress breaks account for all paid rest periods per workday.
* Dexterity losses are based on subjective opinions of the percentage that PPE slows down a normal worker because of factors such as discomfort, clumsiness, weight, and

restricted breathing and communication. The number of minutes actually worked is reduced by the percentage representing the average response for that particular PPE level.
* Values for A, B, and C were derived by averaging the survey responses for each PPE level. Responses that varied greatly from the average were subject to omission at the

author's discretion.
* Total paid time = 480 minutes.
* 50-minute delay on clean site = 10-minute safety meeting and instructions + 10-minute cleanup + 30-minute breaks.
* Calculations: D= A + B + C U/M = unit of measure

E = 480 - D WD workday
F = 480 - 50 Min. = minutes
IG = B/F T = temperature (Fahrenheit)

Level A-protection is used in extreme emergency situations only. Productivity factors for Level A should be used with caution because they were extrapolated from 2 data points.
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ESTIMATION METHODS

Table 4-4: Hazardous and Toxic Waste Productivity Factors: Heavy Work

Level A Level B Level C Level D Modified Level D
Variables U/M

T<70 70<T T>85 T<70 70<T T>85 T<70 70<T T>85 T<70 70<T T>85 T<70 70<T T>85

A. Standard losses Min. 220 220 220 204 204 204 135 135 135 76 76 76 28 28 28

13. Schedulcd/heat stress breaks Min. 60 105 150 50 75 123 64 131 178 30 90 165 30 45 60

C. Dexterity losses Min. 80 62 44 52 46 35 44 34 26 28 24 18 l I 10 10

D. Total time lost per 8-hr. WD Min. 360 387 414 306 325 362 243 300 339 134 190 259 69 83 98

E. Productivity time per 8-hr. WD Min. 120 93 66 174 155 118 237 180 141 346 290 221 411 397 382

F. Productivity time on clean site Mill. 430 430 430 430 430 430 430 430 430 430 430 430 430 430 430

G. HTW Productivity Factor 0.28 0.22 0.15 0.40 0.36 0.27 0.55 0.42 0.33 0.80 0.68 0.51 0.96 0.92 0.89

iNotes:
* Standard delays account for all time losses independent of temperature variations. They include safety meetings, instructions, putting on and taking offofPPE,

decontamination, switching air supply/filters, monitoring delays, and cleanup.
* Scheduled/heat stress breaks account for all paid rest periods per workday.
* Dexterity losses are based on subjective opinions of the percentage that PPE slows down a normal worker because of factors such as discomfort, clumsiness, weight, and

restricted breathing and communication. The number of minutes actually worked is reduced by the percentage representing the average response for that particular PPE level.
* Values for A, B, and C were derived by averaging the survey responses for each PPE level. Responses that varied greatly from the average were subject to omission at the

author's discretion.
* Total paid time = 480 minutes.
* 50-minute delay on clean site = 10-minute safety meeting and instructions + 10-minute cleanup + 30-minute breaks.
* Calculations: D= A + B + C U/M = unit of measure

E480 - D W = wnrkraiv
F = 480 - 50
G = E/F

Min. = minutes
T = temperature (Fahrenheit)

* Level A-protection is used in extreme emergency situations only. Productivity factors for Level A should be used with caution because they were extrapolated from 2 data
points.
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4.2 Radioactive Waste Volume Estimates

The volume of radioactive waste requiring treatment and disposal can be a very
significant modifying factor due to the high cost for radwaste disposal. For the Safety
Light decommissioning, the cost for radioactive waste processing, shipping, and
disposal is anticipated to be about 74% of the total decommissioning cost. This is a
much higher fraction than is normally seen for radioactive facilities because of the large
volume of contaminated soil, facilities and equipment. Radioactive waste volume
estimates are discussed in the following section. Table 4-5 provides an unprocessed
waste volume summary for each area of the Safety Light facility.

Table 4-5: Safety Light Unprocessed Radioactive Waste Summary

Contaminated Contaminated Generated
Waste Volume Waste Waste

Area Description (ft3) Weight Volume
(lb) (ft3)

Specified Rooms from the Etching Building 18,469 934,137 33

Soil North of Well 5 7,679 614,335 4

Ion Exchange Building and Surrounding Soil 237 12,663 1

Old Garage Foundation and Surrounding Soil 1,032 84,960 2
Soil Under Old Loading Dock 143 11,400 0

8 x 8 Block Building and Surrounding Soil 422 22,288 3

Old Radium Vault and Surrounding Soil 1,831 96,284 3

Soil Around Machine Shop 6,021 481,650 2

Above Ground Silo and Surrounding Soil 636 39,388 2

Remaining Site Buildings and Structures 37,197 1,886,037 362

Remaining Site Soils 95,236 7,611,684 107

[TOTALS 168,902 11,794,826 522

4.3 Radioactive Waste Disposal Costs

A significant portion of the overall decommissioning cost is generally attributed to the
processing or burial of radioactive waste.
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For many sites, the material to be disposed is first processed to the maximum extent
possible. This can result in a significant reduction in the final cost for waste disposal.
Current GTSD rates were used to assess the costs and benefits of waste processing for
the Safety Light decommissioning project. This analysis revealed no benefit to
incorporating volume reduction processes in the cost estimate. For example the cost to
metal melt or decontaminate a contaminated tank was more than the cost to cut up the
tank and ship it directly to Envirocare of Utah for disposal at a $62.10 per cubic foot
disposal rate. The costs to transport waste to the Envirocare of Utah disposal site are
based on a transport distance of 2109 miles, at a rate of $1.95 per mile.

4.4 Remediation Methods

The goal in choosing remediation methods is to select the minimum cost option to
accomplish a task. There are many factors which need to be considered when selecting
a method such as contamination levels, degree of penetration of contamination into
substrate material, 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. Typical decontamination processes are summarized in Table 4-6. For
each decontamination method, this table shows application information, the process cost
per square foot of area decontaminated, and the amount of secondary waste generated.
These unit factors are applied to specific areas or equipment requiring remediation to
determine the most cost-effective process.
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Table 4-6: Decontamination Methodology Comparison

Penetration Process Secondary
idepth Crew Cost Waste Volumel

Methodology Application (in) Size ($/ft
2
) (ft3 / 1 000 ft

2
)

McDonald U-5 Scabbler Floor concrete 0.25 2.0 $0.691 0

McDonald U-5 Scabbler Floor concrete 0.5 2.0 $1.286 0

McDonald 3WCD Scabbler Wall concrete 0.125 2.0 $3.026 0

Blastrac IOD Shot Blaster Floor concrete 0.063 1.1 $0.230 0.26

Blastrac IOD Shot Blaster Floor concrete 0.125 1.1 $0.303 0.26

LTC 10-60Pn Special A
Vacuum Blaster All surfaces 0.031 1.3 $1.070 0.26

LTC 10-60Pn Special All surfaces 0.063 1.3 $1.971 0.26

EDCO CPU-IOC Floor Plane Floor concrete 0.50 2.0 $1.154 0

C02 Blasting All Surfaces 0.00 2.0 $2.356 0.18

Hydrolaser (5-10,000 psi) All Surfaces 0.00 2.0 $0.522 4.54

Hands-On-Decon Non-Porous surfaces 0 1.0 $1.441 8.33

4.5 Radioactive Waste Volume Reduction Costs

The volume reduction processes analyzed for use are summarized in Table 4-7. For
each volume reduction method, this table shows application information, transportation
container type, and the total process cost per unit weight. These unit factors are applied
to specific items of equipment requiring disposal to determine the most cost-effective
process. The waste generated at this facility will include ventilation systems, process
equipment, concrete, steel, soil and secondary waste generated during the
decontamination work such as protective clothing and materials used during manual
decontamination work.

4-7 Revision 0



ESTIMATION METHODS

Table 4-7: Volume Reduction Methodology Cost Information

Transport Total VR Cost
VR Methodology Applicability Container Type ($/lb)

Super Compaction Dry active waste, 20 B-25 for Envirocare $7.54
lb/ft3  Disposal

Incineration DAW B-25 for Envirocare $5.90
Disposal

Metal Melt' Metal Custom $0.86

Metal Decon Metal Custom $0.96

Survey & Release 2 Dry Active Waste 55 Gal Drum $1.56

1. This process recycles the processed material so there is no client -aste for disposal.
2 Disposal in landfill included in cost

4.6 Unit Costs

A number of unit factors were used to generate this cost estimate. They are listed in
Table 4-8 so project costs can be updated when required and the effects of changing
unit costs can be evaluated.
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Table 4-8: Decommissioning Cost Estimate Selected Unit Cost Factors

Unit Cost Factor | Unit Cost Rate | Units l

Radioactive Waste Disposal at Envirocare of Utah $62.10 cubic foot

Waste Transportation to Envirocare of Utah $1.95 mile

Transportation Distance to Envirocare of Utah 2,109 miles

B-25 Waste Disposal Container Cost $460.00 each

Management and Supervision $91.59 hour

Engineer $67.16 hour

Radiation Protection Supervisor $67.16 hour

Laborer Foreman $38.15 hour

Administrative Assistant $26.91 hour

Instrument Technician $50.08 hour

Radiation Protection Technician $44.67 hour

Laborer $38.00 hour

Pennsylvania sales tax 6.25%

Fee 15%

4.7 Final Surveys

Final survey cost estimates are based on the method presented in Draft Regulatory
Guide DG-4006, Demonstrating Compliance With the Radiological Criteria for License
Termination (NRC 1 998b). This method 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 material cost
to perform the surveys is added along with staff support costs to determine a total cost.
The survey requirements are based on NUREG-1575, Multi-Agency Radiation Survey
and Site Investigation Manual (MARSSIM) (USEPA et. al., 1997). A spreadsheet was
developed which incorporates facility dimensions, labor rates and support cost ratios to
estimate the final survey cost. The facility survey labor estimate is summarized in
Appendix A-6 and the open land and miscellaneous area survey labor estimate is
summarized in Appendix A-7.
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5.0 FACILITIES, RADIOLOGICAL CONDITIONS AND DECOMMISSIONING
SCENARIO

Decommissioning of the Safety Light facility requires that residual radioactive materials be
removed from the site to allow termination of the radioactive material license. The
decommissioning is anticipated to proceed in stages due to limited funding and the need to
continue other facility operations without interference. For the purposes of this cost
estimate, once the Safety Light facility has been remediated to release limits, no further
decontamination or demolition is required. Upon acceptance of the final radiological
survey report and termination of the licenses by the NRC, no restrictions will be imposed
upon the site due to its prior use as a radioactive material processing facility. Numerous
non-radioactive structures will remain standing for an undefined period of time. No non-
radioactive buildings or structures will have their structural soundness compromised by the
decommissioning activities.

5.1 Characterization Survey

A characterization survey will be conducted in all areas of the facility that have a
history of radioactive materials use or storage. The results of the survey will be used to
determine the extent of remediation required prior to release of these areas for
unrestricted use. Characterization surveys are normally performed in such a manner
that if no contamination is found, the results may be used as, or to augment final survey
data.

5.2 Remediation Summary

The following is a brief summary of the anticipated remediation activities, with
applicable assumptions and bases, in the remaining areas. The remediation activities
are summarized in Table 5-1 below. Additional facility information, radiological
information, and decommissioning plans are presented in greater detail in the document
sections that follow.
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Table 5-1: Planned Remediation Activities

Building or Area -:.Remediation Activities
Specified Rooms from Rooms 21, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, and 45 of the
the Etching Building etching building, including room contents, will be dismantled and removed from the

site for disposal. These rooms are slated for early demolition due to their poor
structural condition. They are structurally independent from the rooms that will
remain in place.

Soil North of Well 5 The surface and subsurface soil will be surveyed and soils in excess of the DCGL
limits will be excavated and removed from the site for disposal.

Ion Exchange Building The building and contents will be demolished and removed from the site for processing
and Surrounding Soil or disposal at a licensed radioactive waste disposal facility. Following demolition, the

surface and subsurface soil will be surveyed and soils in excess of the DCGL limits
will be excavated and removed from the site for disposal.

Old Garage Foundation The garage foundation will be decontaminated by scabbling, or completely removed if
and Surrounding Soil necessary. The surface and subsurface soil will be surveyed and soils in excess of the

DCGL limits will be excavated.
Soil Under Old Loading The surface and subsurface soil will be surveyed, and soils in excess of the DCGL
Dock limits will be excavated and removed from the site for disposal.
8 x 8 Block Building and The building contents will be removed, the building will be demolished, and the
Surrounding Soil foundation will be decontaminated by scabbling, or completely removed if necessary.

The surface and subsurface soil will be surveyed and soils in excess of the DCGL limits
will be excavated.

Old Radium Vault and The building and contents will be demolished, and the foundation will be
Surrounding Soil decontaminated by scabbling, or completely removed if necessary. The surface and

subsurface soil will be surveyed and soils in excess of the DCGL limits will be
excavated.

Soil Around Machine The surface and subsurface soil will be surveyed, and soils in excess of the DCGL limits
Shop will be excavated and removed from the site for disposal.
Above-Ground Silo and The Silo will be demolished, and the foundation, which is degrading, will be
Surrounding Soil decontaminated by scabbling, or completely removed if necessary. The surface and

subsurface soil will be surveyed and soils in excess of the DCGL limits will be
excavated.

Remaining Site Buildings This cost estimate does not include decommissioning of the nuclear building, machine
and Structures shop, solid waste building and liquid waste building. These buildings are currently used

for operations under Material License No. 37-00030-08. This plan assumes the main
building, etching building, and USR Metals liquid waste building will remain after
decommissioning. All other buildings will be demolished as part of the
decommissioning effort. In general, for the buildings left standing, hot spots and
elevated grids identified in the characterization survey will be decontaminated using
appropriate techniques.

Main Building Due to personnel occupation in the building, preliminary remediation efforts will require
special care and scheduling. Temporary containment tents and ventilation systems will
be used to minimize the potential for airborne dust and radiological contaminants
affecting occupied areas. Remediation will include equipment removal, scabbling of
contaminated concrete floor surfaces, and decontamination of wall surfaces by surface
cleaning or surface removal methods.
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Building or Area Remediation Activities
Etching (Same as for main building)
Building
Personnel The building contents will be removed and the personnel office building will be
Office Building demolished. The dry well will be characterized and excavated as needed. The surface

and subsurface soil will be surveyed and soils in excess of the DCGL limits will be
excavated.

Lacquer This building is used to store solvent drums, and has no history of radioactive materials
Storage use, but following a release survey this building will be demolished. The surface and
Building subsurface soil will be surveyed and soils in excess of the DCGL limits will be

excavated.
USR Metals The carpenter shop at the rear of this building was used for storage of radium in the late
Liquid Waste 1940s. A strontium-90 source reportedly exploded on the east wall. This building will
Building be decontaminated by scabbling and surface cleaning.
Well House The building contents will be removed, the building will be decontaminated then

demolished, and the well will be grouted. The surface and subsurface soil will be
surveyed and soils in excess of the DCGL limits will be excavated.

Pipe Shop The building contents will be removed and the building will be demolished. The surface
and subsurface soil will be surveyed and soils in excess of the DCGL limits will be
excavated.

Old House The building contents will be removed and the building will be demolished. The surface
and subsurface soil will be surveyed and soils in excess of the DCGL limits will be
excavated.

Strontium-90 The vault contents will be removed and the vault will be demolished. The surface and
Sources Vault subsurface soil will be surveyed and soils in excess of the DCGL limits will be

excavated.
Remaining Site Soils The grids with higher levels of contamination will be remediated first. This will lower

the background for direct measurements, and minimize the potential for cross-
contamination. The primary radionuclides of interest in soil based on the results of the
characterization are cesium- 137, radium-226, americium-24 1, and their daughter
products.

Soil The area will be excavated and the contaminated subsurface silo remains and
Surrounding contaminated soils will be removed. The surface and subsurface soil in this area will be
Underground surveyed and any other soils in excess of the DCGL limits will be excavated.
Silo Area
Abandoned The contaminated soil will be excavated and removed. The surface and subsurface soil
Canal Area in this area will be surveyed and any other soils in excess of the DCGL limits will be

excavated.
East and West The lagoons will be pumped out, and the recovered water sampled and routed to the
Lagoon Area river. The contaminated soil will be excavated and removed. The surface and

subsurface soil in this area will be surveyed and any other soils in excess of the DCGL
limits will be excavated.

East Plant The surface and subsurface soil in this area will be surveyed and soils and any ductwork
Dump found in this area will be excavated.
West Plant The contaminated soil will be excavated and removed. The surface and subsurface soil
Dump in this area will be surveyed and any other soils in excess of the DCGL limits will be

excavated.
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Building or Area Remediation Activities
Drain Lines The cement trough will be surveyed and removed if contaminated. The drain lines will

be located via excavation or other means, surveyed, and removed if contaminated.
Drywell Tank A dry well in the personnel office building basement may have been used for radioactive

waste disposal. The well cover has high levels of contamination, but the well itself was
not characterized. The well cover and soils in excess of the DCGL limits will be
excavated.

Soil by Old
Berwick Road
Soil from Vance
Walton Property
Soil North of
Lacquer
Storage
Building

This soil pile will be removed. The surface and subsurface soil will be surveyed and
soils in excess of the DCGL limits will be excavated.
This soil pile will be removed. The surface and subsurface soil will be surveyed and any
other soils in excess of the DCGL limits will be excavated.
The surface and subsurface soil will be surveyed for radiological and chemical materials.
Soils in excess of hazardous material limits or DCGL limits will be excavated.

The surface and subsurface soil will be surveyed and soils in excess of the DCGL limits
will be excavated.
The surface and subsurface soil in excess of the DCGL limits will be excavated.

-

Employee
Parking Area

-

All Other Land
Inside Fenced
Area

5.3 Specified Rooms from the Etching Building

Rooms 21, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, and 45 of the
etching building will be dismantled. These rooms are slated for early demolition
due to their poor structural condition. They are structurally independent from the
rooms that will remain in place. Many of these rooms are not safe to enter, and
therefore were not surveyed during the 1995 site characterization. These rooms
and the room contents will be demolished and removed from the site for
processing or disposal at a licensed radioactive waste disposal facility.

5.4 Soil North of Well 5

Table 5-2: Maximum Activity in Soil Samples North of Well 5, summarizes
the maximum radioactivity concentrations reported in surface soil samples from
grids 250-256 and 228-234 during the characterization study. Three wells were
also drilled during the characterization study within these grids: Well M3 in grid
233, Well M4 in grid 229, and Well M5 in grid 250. The water level at Well
M3 was about 1.2 meters. The surface and subsurface soil will be surveyed and
soils in excess of the DCGL limits will be excavated and removed from the site
for disposal at a licensed radioactive waste disposal facility.
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Table 5-2: Maximum Activity in Soil Samples North of Well 5
Radionuclide Maximum Activity (pCi/g)
Cesium-137 142
Bismuth-214 294

Lead-214 305
Radium-226 421

Beta (based on Sr-90) 191

5.5 Ion Exchange Building and Surrounding Soil

This small room, originally used for cesium wastewater treatment, no longer
contains any equipment or material. The characterization survey indicated all
grids had fixed contamination and hot spots. The building and contents will be
demolished and removed from the site for processing or disposal at a licensed
radioactive waste disposal facility. Following demolition, the surface and
subsurface soil will be surveyed and soils in excess of the DCGL limits will be
excavated and removed from the site for disposal at a licensed radioactive waste
disposal facility.

5.6 Old Garage Foundation and Surrounding Soil

The old garage was used to store radioactive materials beginning in the 1940s.
A cesium-137 source reportedly exploded in the garage. The structure has been
removed leaving only the cement foundation. Elevated cesium-137 levels were
found in this area (grids 128, 129, 150, 151) during the characterization survey.
The garage foundation will be decontaminated by scabbling, or completely
removed if necessary. The surface and subsurface soil will be surveyed and
soils in excess of the DCGL limits will be excavated. All radioactive materials
will be removed from the site for disposal at a licensed radioactive waste
disposal facility.

5.7 Soil Under Old Loading Dock

A surface soil sample taken from the 10 by 10-meter grid 116 during the
characterization study had 3,335 pCi/g radium-226. The surface and subsurface
soil will be surveyed, and soils in excess of the DCGL limits will be excavated
and removed from the site for disposal at a licensed radioactive waste disposal
facility.

5-5 Revision 0



FACILTIES, RADIOLOGICAL CONDITIONS AND DECOMMISSIONING SCENARIO

5.8 8 x 8 Block Building and Surrounding Soil

This building was previously used to store strontium-90 deck markers, and is
currently used to store tritium-contaminated equipment. The results of surface
soil sample analyses from grid 110 during the characterization study were 7,265
pCi/g cesium-137, 90 pCi/g bismuth-214 (a radium-226 daughter), and
approximately 900 pCi/g beta (based on strontium-90). The building contents
will be removed and the building demolished. The foundation will be
decontaminated by scabbling, or completely removed if necessary. The surface
and subsurface soil will be surveyed and soils in excess of the DCGL limits will
be excavated. All radioactive materials will be removed from the site for
disposal at a licensed radioactive waste disposal facility.

5.9 Old Radium Vault and Surrounding Soil

This structure was originally used for pouring lead and handling and storing
radium bromide, radium foil, and radium radiation sources. The radioactive
materials have been removed from the building. This building is unsafe to enter
due to its poor physical condition, and therefore the interior walls and floor were
not characterized. The NRC reported high levels of alpha contamination in this
building in 1970. The building and contents will be demolished, and the
foundation will be decontaminated by scabbling, or completely removed if
necessary. The surface and subsurface soil will be surveyed and soils in excess
of the DCGL limits will be excavated. All radioactive materials will be
removed from the site for disposal at a licensed radioactive waste disposal
facility.

5.10 Soil Around Machine Shop

Surface soil samples from grids 44, 45, 46, 47, 18, 19 and 20 north of the
machine shop had elevated radium 226 levels. The maximum radium-226
concentration was 891 pCi/g in grid 45. The maximum beta activity (based on
strontium-90) was 481 pCi/g in grid 46. This area of radium-226 contaminated
soil may be the result of traffic from the old radium laboratory. The surface and
subsurface soil will be surveyed, and soils in excess of the DCGL limits will be
excavated and removed from the site for disposal at a licensed radioactive waste
disposal facility.

5-6 Revision 0



FACILTIES, RADIOLOGICAL CONDITIONS AND DECOMMISSIONING SCENARIO

5.11 Above-Ground Silo and Surrounding Soil

This structure, located in grid 173, was originally used to store radium-226
ionitrons. Tritium-contaminated waste is currently stored in the silo. The only
elevated activity in grid 173 during the characterization survey was 21 pCi/g
cesium-137. The silo contents will be removed and the silo will be demolished,
and the foundation, which is degrading, will be decontaminated by scabbling, or
completely removed if necessary. The surface and subsurface soil will be
surveyed and soils in excess of the DCGL limits will be excavated. All
radioactive materials will be removed from the site for disposal at a licensed
radioactive waste disposal facility.

5.12 Remaining Site Buildings and Structures

This cost estimate does not include decommissioning of the nuclear building
(No. 12), machine shop (No. 11), solid waste building (No. 10) and liquid waste
building (No. 8). These buildings are currently used for operations under
Material License No. 37-00030-08.

In addition to the buildings mentioned above that are currently used for tritium
operations, this plan assumes the main building, etching building, and USR
Metals liquid waste building will remain after decommissioning. All other
buildings will be demolished as part of the decommissioning effort. In general,
for the buildings left standing, hot spots and elevated grids identified in the
characterization survey will be decontaminated using appropriate techniques as
described in later sections.

5.12.1 Main Building

This building occupies 30,000 square feet, and contains 73 rooms, three
basements, and two loading docks. The original 13,600 square foot building
was built in 1945, with a one-story 14,000 square foot addition constructed in
1948-49. Later a 2,000 square foot one-story extension was added. In 1968, the
radium and tritium hand application area on the second floor was partially
decontaminated, but contaminated ductwork remains. Contamination may also
be present between the floor of this area and the ceiling below. The main roof
was decontaminated in 1969. The main building is currently used by both
Safety Light and USR Metals. The first floor houses administrative offices for
both companies, and is also used for storage and non-radiological operations.
The second floor is used for storage. The third floor "art room" is currently not
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accessed due to pigeon infestation. A sewer grate behind the building is also
contaminated.

Due to personnel occupation in the building, preliminary remediation efforts
will require special care and scheduling. Temporary containment tents and
ventilation systems will be used to minimize the potential for airborne dust and
radiological contaminants affecting occupied areas. Remediation will include
equipment removal, scabbling of contaminated concrete floor surfaces, and
decontamination of wall surfaces by surface cleaning or surface removal
methods. All radioactive materials will be removed from the site for disposal at
a licensed radioactive waste disposal facility.

5.12.2 Etching Building

The original etching building was built during the 1940s and had a floor area of
approximately 16,000 square feet. The building was expanded to 32,000 square
feet between 1949 and 1976. A 6,000 square foot manufacturing addition was
constructed in 1974. The current building contains 84 rooms and 3 attics.
Sixteen rooms in the tritium screening area that are in poor physical condition
are scheduled for early removal. The primary radiological production activities
that took place in this building were assembly and manufacture of radium and
tritium instruments and dials. A 12" concrete floor in the maintenance wire
enclosure area covers an old drain contaminated with radium. USR Metals
Corporation currently leases approximately 25 percent of this building, and parts
of the building are used by Safety Light for storage and assembly of
nonradioactive components for exit signs. Safety Light also uses portions of the
building, including the attic, for document storage.

Due to personnel occupation in the building, preliminary remediation efforts
will require special care and scheduling. Temporary containment tents and
ventilation systems will be used to minimize the potential for airborne dust and
radiological contaminants affecting occupied areas. Remediation will include
equipment removal, scabbling of contaminated concrete floor surfaces, and
decontamination of wall surfaces by surface cleaning or surface removal
methods. All radioactive materials will be removed from the site for disposal at
a licensed radioactive waste disposal facility.

5.12.3 Personnel Office Building

This building was originally a nurse's station. It was subsequently used for
administrative office space and storage of radium-226 and strontium-90
screening machines and strontium chloride. The building is in poor structural
condition and is used for storage of miscellaneous items. A dry well in the
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basement may have been used for radioactive waste disposal. The well cover
has high levels of contamination, but the well itself was not characterized. The
building contents will be removed and the personnel office building will be
demolished; the dry well will be characterized and excavated as needed. The
surface and subsurface soil will be surveyed and soils in excess of the DCGL
limits will be excavated. All radioactive materials will be removed from the site
for disposal at a licensed radioactive waste disposal facility.

5.12.4 Lacquer Storage Building

This building is used to store solvent drums, and has no history of radioactive
materials use, but following a release survey this building will be demolished.
The surface and subsurface soil will be surveyed and soils in excess of the
DCGL limits will be excavated. All radioactive materials will be removed from
the site for disposal at a licensed radioactive waste disposal facility.

5.12.5 USR Metals Liquid Waste Building

The carpenter shop at the rear of this building was used for storage of radium in
the late 1940s. A strontium-90 source reportedly exploded on the east wall.
This part of the building will be decontaminated by scabbling and surface
cleaning.

The main liquid waste building currently includes a boiler room, a waste room
where waste metals are treated, and a compressor room. No operations
involving radioactive materials were reportedly performed in this building.
Remediation will include equipment removal, scabbling of contaminated
concrete floor surfaces and decontamination of wall surfaces by surface cleaning
or surface removal methods. All radioactive materials will be removed from the
site for disposal at a licensed radioactive waste disposal facility.

5.12.6 Well House

The well house consists of three rooms, including the north and south adhesives
rooms. The old water supply well is probably contaminated with radium-226.
The south adhesives room was decontaminated in 1958. The building contents
will be removed, the building will be decontaminated then demolished, and the
well will be grouted. The surface and subsurface soil will be surveyed and soils
in excess of the DCGL limits will be excavated. All radioactive materials will
be removed from the site for disposal at a licensed radioactive waste disposal
facility.
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5.12.7 Pipe Shop

The pipe shop was constructed in the 1940s over the portion of the abandoned
canal that served as a disposal area for radium-contaminated ductwork from the
former United States Radium Corporation facility in Brooklyn, New York. The
building was originally used for maintenance and lead melting. The primary
radionuclides used in the building were radium and tritium. It is now used to
store tritium-screening machines; painting tables, and lead melting pots. It is
posted as an airborne radioactivity area and ventilated to reduce radon
concentrations. The building contents will be removed and the building will be
demolished. The surface and subsurface soil will be surveyed and soils in
excess of the DCGL limits will be excavated. All radioactive materials will be
removed from the site for disposal at a licensed radioactive waste disposal
facility.

5.12.8 Old House

The 2 -story Old House, built in the I 800s, is in poor structural condition. A fire
in 1998 destroyed the roof and attic. The first floor of the Old House is
currently used to store plastic-covered pipes and ductwork removed from the
tritium processing building. The second floor is not used. The building has a
dug out earth basement. Runoff water sampled after the fire contained 1 x 105
pCi/l tritium. The building contents will be removed and the building will be
demolished. The surface and subsurface soil will be surveyed and soils in
excess of the DCGL limits will be excavated. All radioactive materials will be
removed from the site for disposal at a licensed radioactive waste disposal
facility.

5.12.9 Strontium-90 Sources Vault

This building was used to store strontium-90 solutions. It is currently used to
store non-contaminated equipment. Surface contamination levels on the floor of
this building during the Monserco characterization were as high as 1.2 x 106
dpm/100 cm2 . The vault contents will be removed and the vault will be
demolished. The surface and subsurface soil will be surveyed and soils in
excess of the DCGL limits will be excavated. All radioactive materials will be
removed from the site for disposal at a licensed radioactive waste disposal
facility.
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5.13 Remaining Site Soils

The grids with higher levels of contamination will be remediated first. This will lower
the background for direct measurements, and minimize the potential for cross-
contamination. The primary radionuclides of interest in soil based on the results of the
characterization are cesium-137, radium-226, americium-241, and their daughter
products.

5.13.1 Soil Surrounding Underground Silo Area

During the 1950s, these silos were used for disposal of miscellaneous solid
radioactive waste. Silo remediation was completed in 2000. The base of the
silos remains, as well as surrounding contaminated soil.

Wells M9 and M10 were drilled south of the west and east silos, respectively,
during the characterization survey. The maximum gross beta counts (based on
strontium-90) in soil samples collected during well drilling were 55.5 pCi/g for
well M9 at 3.66 meters and 249.5 pCi/g for well MIO at 4.88 meters. The beta
activity in well MlO samples peaked between 3.66 and 5.49 meters below
ground surface. The soil from well MIO contained a maximum of 82 pCi/g
cesium-137 at a depth of 0.61 meters. The maximum cesium-137 concentration
in soil from well M7, drilled northwest of the silos, was 4 pCi/g at 2.44 meters,
with no detectable gross beta activity.

The area will be excavated and the contaminated subsurface silo remains and
contaminated soils will be removed. The surface and subsurface soil in this area
will be surveyed and any other soils in excess of the DCGL limits will be
excavated. All radioactive materials will be removed from the site for disposal
at a licensed radioactive waste disposal facility.

5.13.2 Abandoned Canal Area

The rock-lined canal extends along the southern boundary of the Safety Light
site parallel to the Susquehanna River. The onsite portion of the canal covers
approximately 37,500 square feet. Up to seven lagoons were constructed in the
canal using earthen dams as partitions. The canal is now filled with earth with
the exception of two lagoons. Between 1948 and 1949, a portion of the canal
may have been used to dispose of Ra-226 contaminated ductwork from United
States Radium Corporation operations in Brooklyn, New York. Liquid waste
from production activities was routed to the open portions of the canal before
1960. During the 1960s, the water in the three eastern lagoons was treated and
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the two easternmost lagoons were backfilled. The third easternmost lagoon was
backfilled in the late 1970s. The contaminated soil will be excavated and
removed. The surface and subsurface soil in this area will be surveyed and any
other soils in excess of the DCGL limits will be excavated and removed from
the site for disposal at a licensed radioactive waste disposal facility.

5.13.3 East and West Lagoon Area

From 1948-1954, the existing east lagoon, which covers approximately 250
square feet, was used to dispose of sewage and process wastewater from the
radium laboratory in the main building. In the 1960s, the east lagoon contents
were pumped to the west lagoon. The west lagoon, which covers approximately
750 square feet, was also used to dispose of silver plating waste and anodizing
solutions. The lagoons flooded in 1972, causing contamination of the
surrounding soil.

Wells M4 and M5 were drilled east and southeast of the east lagoon area,
respectively, during the characterization survey. The maximum gross beta
counts (based on strontium-90) in soil samples collected during well drilling
were 37.4 pCi/g for well M4 at 4.27 meters and 46.2 pCi/g for well M5 at 0.61
meters. The maximum radium-226 concentration in soil samples collected
during well drilling was greater than 30 pCi/g for well M4 at 1.22 meters and
215 pCi/g for well MS at 0.61 meters.

The lagoons will be pumped out, and the recovered water sampled and routed to
the river. The contaminated soil will be excavated and removed. The surface
and subsurface soil in this area will be surveyed and any other soils in excess of
the DCGL limits will be excavated and removed from the site for disposal at a
licensed radioactive waste disposal facility.

5.13.4 East Plant Dump

The east plant dump is located on the bed of the abandoned canal near the pipe
shop, and may contain strontium-90 contamination. Contaminated ductwork
from the Brooklyn, New York site disposed of in this area may be causing the
elevated radium-226 concentrations noted during the characterization survey.
The surface and subsurface soil in this area will be surveyed and soils and any
ductwork found in this area will be excavated and removed from the site for
disposal at a licensed radioactive waste disposal facility.
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5.13.5 West Plant Dump

The west dump may have been used for disposal of solid waste in the 1940's. In
the early 1970s, 12,000 pounds (78 drums) of contaminated soil were removed
from this area and shipped offsite for disposal. A ground penetrating radar
survey performed during the site characterization showed small metallic objects,
possibly radium dials, buried at the west dump. This survey did not indicate the
presence of buried drums.

Well M13 was drilled in grid 170 in the west dump area during the
characterization survey. The maximum concentration of radium-226 in soil
samples obtained during well drilling was greater than 10 pCi/g at a depth of
0.61 meters.

The contaminated soil will be excavated and removed. The surface and
subsurface soil in this area will be surveyed and any other soils in excess of the
DCGL limits will be excavated and removed from the site for disposal at a
licensed radioactive waste disposal facility.

5.13.6 Drain Lines

A cement trough with sewer grates behind the main building may have radium-
226 and strontium-90 contamination. This was part of the conveyance system
that transported process water from the main building to the east lagoon.
Information on the location of all drain lines and potential contamination is not
available. The cement trough will be surveyed and removed if contaminated.
The drain lines will be located via excavation or other means, surveyed, and
removed if contaminated. All radioactive materials will be removed from the
site for disposal at a licensed radioactive waste disposal facility.

5.13.7 Soil by Old Berwick Road

A soil pile deposited near the northwest corner of the site during construction
work has radium-226 contamination. The pile is 30 x 15 ft., and 2 to 5 ft. high.
This soil pile will be removed. The surface and subsurface soil will be surveyed
and soils in excess of the DCGL limits will be excavated and removed from the
site for disposal at a licensed radioactive waste disposal facility.
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5.13.8 Soil from Vance-Walton

Soil contaminated with radium-226 and cesium-137 found on the Vance-Walton
property was transferred inside the fenced area south of the above ground silo.
The soil mound is 16 by 10 ft. and 2 to 4 ft high. This soil pile will be removed.
The surface and subsurface soil will be surveyed and any other soils in excess of
the DCGL limits will be excavated and removed from the site for disposal at a
licensed radioactive waste disposal facility.

5.13.9 Soil North of Lacquer Storage Building

This area may have been used for solvent disposal. The surface and subsurface
soil will be surveyed for radiological and chemical materials. Soils in excess of
hazardous material limits or DCGL limits will be excavated and removed from
the site for disposal at a licensed radioactive waste disposal facility.

5.13.10 Employee Parking Area

The graveled employee parking areas include an east section, approximately 125
by 125 feet (included in grids 10, 11, 18, and 19), and a west section,
approximately 80 by 125 feet (included in grids 6,7,15, and 16). Based on the
results of the characterization survey, some areas with elevated levels of radium-
226 may be present in both parking lots. The surface and subsurface soil will be
surveyed and soils in excess of the DCGL limits will be excavated and removed
from the site for disposal at a licensed radioactive waste disposal facility.

5.13.11 All Other Land Inside Fenced Area

Thirteen wells were drilled and subsurface soil samples were taken during the
site characterization. In addition to the results previously discussed in relation
to identified remediation areas, the following results were documented:

* Grid 240 near the southeast corner of the property had 48 pCi/g cesium-137
at 1.83 meters

* Grid 233 near the southwest corner of the property near the effluent stream
had a maximum of 8.8 pCi/g gross beta (based on strontium-90) at 1.22
meters and greater than 48 pCi/g cesium-137 at 1.22 meters.

* Grid 244 south of the liquid waste building at the fence line had a maximum
of 36.8 pCi/g gross beta (based on strontium-90) at 0.61 meters and 102
pCi/g radium-226 at 0.61 meters.
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* Grid 178 at the southwest corner of the liquid waste building had a
maximum of 2.98 pCi/g gross beta (based on strontium-90) at 3.66 meters
and greater than 4 pCi/g radium-226 at 0.61 meters.

* Grid 203 immediately south of the lacquer storage building had a maximum
of 9.6 pCi/g gross beta (based on strontium-90) at 2.58 meters and greater
than 28 pCi/g radium-226 at 2.58 meters.

* Grid 223 to the south and between the liquid waste building and lacquer
storage building near the fence line had greater than 10 pCi/g radium-226 at
0.61 meter and no detectable beta activity.

Contaminated soil was found to a maximum depth of 5.49 meters (grid 161
southeast of the well house) during the well drilling operation.

Radioactivity above NRC guidelines was found in seven onsite wells.

The surface and subsurface soil in excess of the DCGL limits will be excavated
and removed from the site for disposal at a licensed radioactive waste disposal
facility.

5.14 License Termination Surveys

License termination surveys, or final radiation surveys, will be performed in the
applicable areas of the site using the guidance provided in NUREG-1575, Multi-Agency
Radiation Survey and Site Investigation Manual (MARSSIM), (USEPA et. al., 1997).
The surveys will be performed in accordance with specifically developed plans and
procedures.

5.14.1 Survey Instrumentation

Selection and use of instrumentation will ensure sensitivities are sufficient to
detect the identified nuclides at the minimum detection requirements. A list of
typical final survey instrumentation, radiation detected, and calibration sources
are provided in Table 5-3.
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Table 5-3: Typical Final Survey Instrumentation

Detector Rdiaion Calibration]
InstrumentlDetector -ype Detected Source J Use

Ludlum Model 2350/43-68 Gas-flow proportional Alpha or beta 99Tc () Direct measurements
(100 cm2) 23OTh () and smear counting

Ludlum Model 2350/44-2 Nal scintillator Gamma 1
3 7

cs Gamma exposure rate
Ludlum Model 2350/44-40 Shielded GM (15.5 cm2 ) Beta 99Tc () Direct measurements

Ludlum Model 2350/43-5 ZnS scintillator Alpha 230'pM () Direct measurements
Tennelec Model LB5100- ZnS scintillator Alpha/Beta 230

Th () Smear counting
2080 9Tc ()
Gamma Spectroscopy HPGe Gamma Mixed Nuclide identification
System Gamma and quantification
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Table A-1
CONTAMINATED WASTE VOLUME SUMMARY
Safesty..... L.........ght...

* Notes:
I Decon Waste Volume: This is the volume of waste generated directly by a decontamination

process ( this includes such items blasting grit, treated chemicals, etc.).
2 Generated Waste Volume: This is the volume of protective clothing waste generated by all operations on site and

is a function of labor hours for each activity.
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Table A-2
CONTAMINATED WASTE DISPOSAL COST
Safety Light Named Block

^1t~ltDP
__ __ ___ _ _ -I LLJ

Decon Barnwell Generated Decon Envirocare TotalArea Barnwell Direct Bury Envirocare Envirocare Direct Bury WasteDescription Disposal Disposal Disposal Disposal Disposal Disposal
Cost Cost Cost Cost Cost Cost

1 Specified Rooms from the Etching Building $0 $0 $2,575 $7,303 $1 423 031 $ 4 9
2 Soil North of Well 5 $0 $0 $323 $0 $591 681 $592 004
3 Ion Exchange Building and Surrounding Soil $0 $0 $99 $287 $18,237 $18622
4 Old Garage Foundation and Surrounding Soil $0 $0 $159 $289 $79 516 $79 9645_ I Soil Under Old Loading Uock $0 $32 $0
6 8 x 8 Block Building and Surrounding Soil $0 $0 $194 $231 $32 513 $32 938
7 Old Radium Vault and Surrounding Soil $0 $0 $264 $0 $141 063 . $141T328
8 Soil Around Machine Shop $0 $0 $153 $0 $463 889 $464 043
9 Above-Ground Silo and Surrounding Soil $0 $0 $187 $154 $48 982 $49323
10 Remaining Site Buildings and Structures $0 $0 $27,921 $206,260 $2 866 056 $3 :1:00 238
11 Decontaminate Remaining Site Soils $0 $0 $8 280 $0 $7 337 930 $Y7 346 209

TOTALS: $0 $0 $40,189 $214,524 $13,013,877 $13,268,590

WASTE DISPOSAL PACKAGING & SHIPPING COST Named Block
. _ SHIP COST

Decon Barnwell Generated Decon Envirocare TotalArea Barnwell Direct Bury Envirocare Envirocare Direct Bury WasteDescription Pack & Pack & Pack & Pack & Pack & Pack &
Ship Ship, Ship Ship Ship Ship
Cost Cost Cost Cost Cost Cost

1 Specified Rooms from the Etching Building $0 $0 $127 $361 $70 328 $70 8162 Soil North of VVei i 5 $0 -0 B16 $U29 242 ....:.429Ion Exchange Building and Surrounding Soil $0 $0 ~ $5 $14 $ 9 0 ... :. .. T......-
4 Old Garage Eoundation and Surrounding Soil $0 $0 ST $14 W= .3 9b2-
_ Soil Under Old Loading Dock $0 $ _ $2 5 0 $3
6 8 x 8 Block Building and Surrounding Soil $0 $0 $10 $11 $1 607 $1 628
7 Old Radium Vault and Surrounding Soil $0 $0 $13 $0 $6 972 $6 985
8 Soil Around Machine Shop $0 $0 $8 $0 $22 926 $22 934
9 Above-Ground Silo and Surrounding Soil $0 $0 $9 $8 $2 421 .$2 438_
10 Remaining Site Buildings and Structures $0 $0 $1,380 $10,194 $141 644 $1:53 218
11 Decontaminate Remaining Site Soils $0 $0 $409 $0 $362 651 $363 060 :

T O T A L S : $ 0 $ 0 $ 1 6 $2 $4 $TOTALS: $0 $0 $1 986 $10,602 $643,164 $655,752
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Table A-3
WASTE SHIPPING CONTAINER COST
Safety Light I________Wat

Area Waste ; Waste Container
Description Volume Containers Cost

(ftA 31 (Ea.1

1 Specified Rooms from the Etching Building 18 597 206.6 $95,0522 Soil North of Well 57 85.4 $3921
3 Ion Exchange Building and Surrounding Soil 242 2.7 2354 Old Garage Foundation and Surrounding Soil 038 11.5 $5,3045 Soil Under Old Loading Dock 143 1.6 $130
6 8 x 8 Block Building and Surrounding Soil 427 4.7 $2,185
7 Old Radium Vault and Surrounding Soil 1,834 20.4 $9,375
8 Soil Around Machine Shop 6,023 66.9 $30,782
9 Above-Ground Silo and Surrounding Soil 640 7.1 $3,272
10 Remaining Site Buildings and Structures 40,237 447.1 $205,654
11 Decontaminate Remaining Site Soils 95,343 11059.4 $487,311

- TOTALS: 172,208 1,914 $880,440
* Notes:

1 The number of waste containers is rounded up to next full container.

UNIT DISPOSAL COST FACTORS

Decon waste disposal rate forBarnwell
DAW waste disposal rate for Barnwell:
DAW waste disposal rate for Envirocare:
Estimated mileage rate to Barnwell:
Estimated transport distance to Barnwell:
Estimated mileage rate to Envirocare:
Estimated transport distance to Envirocare
Average direct bury waste density:
Average generated waste density (Envirocare waste):
Truck transport waste weight limit:
Truck transport waste volume limit:
B-25 box internal volume:
Estimated cost of used B-25 shipping containers:
Local Industrial Waste Landfill Shipping & Disposal Rate:
Labor rate for shipping:

per cubic foot
per cubic foot
per cubic foot
per mile
miles
per mile.
miles
lb/cubic foot
lb/cubic foot
pounds
B-25 Boxes
cubic feet
each
per cubic yard
per hour
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Table A-4
WASTE DISPOSAL SUPPORT LABOR ESTIMATE
Safety Light

. _-' _-a--oac- ve- - asteI
Area Waste Waste Shipment

Description Containers Shipments Labor
(Ea.)___ ( (Ea.) (man-hr)

1 Specified Rooms from the Etching Building 206.6 17.2 276.4
Soil North or Well 5 85.4 7.1 114.2

T ion Exchange Building and Surrounding Soil 2.7 0.2 3.6
4 Oid Garage Foundation and Surrounding Soil 11.5 1.0 15.4
5 Soil Under Old Loading Dock 1.6 012.1
6 8 x 8 BlocK Building and Surrounding Soil 4.7 _ 0.4
7 Old Radium Vault and Surrounding Soil 20.4 1.7 27.3
8 Soil Around Machine Shop 66.9 5.6 89.5
9 Above-Ground Silo and Surrounding Soil 7.1 0.6 9.5
10 Remaining Site Buildings and Structures 447.1 37.3 598.0
11 Decontaminate Remaining Site Soils 1059.4 88.3 1416.9

TOTALS: 1,914.0 160.0 2,560.0
- Nores:

I The number of waste shipments is rounded up to next full shipment.
Estimated waste loading operator time:
Estimated HP Tech time per rad or mixed waste load:
Estimated HP shipper time per rad or mixed waste load:
Estimated clean waste shipping volume limit:
Estimated radwaste shipping volume limit:

4 hr per load
4 hr per load
8 hr per load

:.... f3 per load.. ........ ........j B 2 o e

WASTE DISPOSAL CASK COSTS
Safety Light

- 1Er & Raaoac1ive9- va3TU
Area Cask Cask Shipment

Description Rental Rental Labor
(Ea.) Cost (man-hr)

1 Specified Rooms from the Etching Building 0.0 0
Soil North of Well 5 1 14,400 2

I Ion Exchange Building and Surrounding Soil 0.0____ n
4 Oid Garage Foundation and Surrounding Soil 0.0

5 Soil Under Old Loading DocK 00
6 8 x 8 Block Building and Surrounding Soil 0.0
7 Old Radium Vault and Surrounding Soil __ 0.0 0
8 Soil Around Machine Shop 0.0 0
9 Above-Ground Silo and Surrounding Soil 0.0 0

10 Remaining Site Buildings and Structures 0.0 0
1 1 Decontaminate Remaining Site Soils _______ 0.0 0

_. 0.0 0

TOTALS: 1.0 $14,400 72
* Notes:

1 The number of waste shipments is rounded up to next full shipment.
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Table A-5
CONTAMINA TED WASTE DISPOSAL SUMMARY
Safety Light _| _|

LOC B-25*Waste* Radioactive* Waste* Waste*
code Total Waste Container Waste Shipment Shipment

Waste Volume Containers Cost Shipments Labor Labor
(ftA3) (ea.) (ea.) (man-hr) Cost
18,597 17206.6 4 $95 052 17.274346'
7,683 85.4 $53671 8.1 :186.2 $8317
242 2.7 $1 23 ..... 0,2 ... ...

1,038 11.5 1.0 ' .15.4 $689...
143 1.6 $79 0.1 ..2.1. . $95

6 426 4.7 $2 2179 ' 0.4 :,..-
1,834 20.4 $9,375 1.7 .27,3. . $1 218
6,023 66.9 :$30,782:': 5.6 .. 895 $3998

9639 7.1 $326 0.6 5$2
10 40,237 447.1 $205,654. 37.3 '598.0 - $26711
a1 95,343 1059.4 $487311 . 88.3 .146 . 294i

l ....... ... .. ... ....... .. L . - 3 ....... Hi.. ., ..'.""'''''.i-".'"-"..'"....'.'
Total 172,205 | 1,914.0 $894,558 161.0 2,631.2 $117,535
* Notes:

1 The number of waste containers are rounded up to next full container.
2 The number of waste shipments are rounded up to next full shipment.
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NON-IMPACTED BUILDING AREA SURYEY
Safety LightTable Ad

M I K

BELOW
OPTNL

LOC
C-ODfE

ENTER ENTER ENTER
BUILDING ROOM AREA

NAME NUMBER DESCRIPTION

PACKAGE AREA AREA AREA FLOOR + U. WALL + ENTER SURVEY OIRECT
REQRD WIDTH LENGTH HEIGHT L. WALL CEILING Survey PACKAGE SURVEY

? BELOW BELOW BELOW SURVEY SURVEY Sketchs PREP LABOR
YIN) (ft) (tt) (ft) CODE CODE (each) (hm) (ho)

* Y 300 300 :::45.0: 1 4 12.1

20....... ... 0
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ENTER ENTER
BELOW ENTER ENTER ENTER PACKAGE AREA AREA AREA FLOOR + U. WALL + ENTER
OPTNL BUILDING ROOM AREA REQRD WIDTH LENGTH HEIGHT L. WALL CEILING Survey

LOC NAME NUMBER DESCRIPTION? SURVEY SURVEY Sketchs
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IMPACTED BUILDING

BELOW
OPTNL

ENTER ENTER
BUILDING ROOM

NAME NUMBER
RFI nw1 -F nw

ENTER
AREA

DESCRIPTION
nOMW

RVEY ENTER ENTER ENTER ENTER ENTER
KAGE AREA AREA AREA FLOOR+ U. WALL* ENTER
-QRD WIDTH LENGTH HEIGHT L WALL CEILING Survey
? BELOW BELOW BELOW SURVEY SURVEY Sketchs
YIN) (ft) (ft) (Ut) CODE CODE (each)

t.::ti -:. - : N :
:E:::- - :-N :: :

: .:::::::::.: N :. .
E : : -. -::-.i : N ::.
i.:.-:::d :-:.:: i:N : :; :::.
..: ::::::-::-: : N

i: .. - 8

) :: : 8
1 : '.: 8:

N 0 - .. ::..0100 . ...

N 21.0 -:.:::::.210

N A12.0 :50 10.

. :4 40 . 0 1.0

N: 125 0 9 6.0 _ 10.0 t
N. 0s :, .,; o: .EA

:- :- .::N: 6.0--: : :6.:: is~o 10.0: -: :: 0
N 60 :::::27.0 . :10 :0

. N 7.0 :1.::- 13.0 . .10.0.:
*-i:::9::::N .:::: 230 .:::.::5-.--1:0 -. ot:l: : .:.

N 19.0 28.0 100 1

: N . 23.0.: 59.0 100 1

N. 46.0 46.0 - 8.0 1

N 100.0 60.0 - 8.0 i

N .1.0 :8.01
N 38.0:::. :57.0 8.0: A

N 16.0 16.0 10.0:1::: I

N 6.0 22.0 8.0 : :
'N 21.0 11.0 80 . .

N 12.0 :11.0 8.0:

N 270 28.0 ...

N 680 : :300 16.0:

N . 40 40.0 12.0VA1i.
+ Y 25.0 25.0 10.0:: :

N 38.0 :.13.0 10.0

.N 130 :.:17.0 10.0 .:: - 1
N 10.0 .13.0 10.0

*. I 4 I J UIppI'w l"
. .Womenfs fund
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IMPACTED BUILDING AREKSIJRVEY
Table A-6 Safety Light

ENTER SURVEY ENTER ENTER ENTER ENTER ENTER

BELOW ENTER ENTER ENTER PACKAGE AREA AREA AREA FLOOR + U. WALL + ENTER SURVEY DIRECT

OPTNL BUILDING ROOM AREA REQRD WIDTH LENGTH HEIGHT L. WALL CEILING Survey PACKAGE SURVEY

LOC NAME NUMBER DESCRIPTION ? BELOW BELOW BELOW SURVEY SURVEY Sketchs PREP LABOR

CODE BELOW BELOW BELOW (YIN) Ift) (ft) (ft) CODE CODE teach) (hrs) thrst

I.:..- . ... 1........... ..

i-: .10.: hhin Badidlng2 . 7 13 20. 10.: 1:3 :.::: R::1:S .:: :-.-.:-:j-. H1: t 20::

10 O :: Etehs BUidr :2 - : 7 i:.4:. K 10. :....10..:.:+ vl..:...:..v.....U :H- -. ::.: .B::M :: :1.Ni: :- E9:4

0 : - .l..O .0... : .:.V32.0..: 10: 28

H: -10: -: .thi ~uidin :.::76A Ha2 Iay: :i ::::h: i :::3Ih. :10:- M.:130:: 10 :2

-- 10O- - eu ria dg 42 :78 3 Ha: i : wa U : 2i :i 10 : 13.0 :-. 10e 0 1

: 0 :-: t: : :: hi BUtli t3 : B 78 g RWomen'siretom ::: :-::::: i: :::9 -:: .:1 0~::: 10 1t10

10--iO: h- :: Ei Bu id : 79 M::achin shoR stre rom: :H::1:i- N : .20.0: .7 K: :21.0 .. 100 ::-17»1

-3 1 2o 0 u 1hem trH:a :Sa :. : N: 70:.-.18.0 :. 100 1?

:- :: it -.. :: S.h :B~ dm -: ... . ...... : ::E - ::iE-: . : :: V -i
k -- l : h ji ad ... : J4: :o R Bh :: :.:. ::. E :1.0- 1 2.0e 10.0 ......... .... 0 .... :.i.. 1 . > : 8 01

10 Echn u1ig42 S2To ocl70: .325.0.::`: 80 1: 28

::: -tin O: .- h Buldk :2 -. 82: M 1 n 5 Resr m UE::-:::: BN::5 16. 59:t:0::. d 17.0: :L : 90 1

0 -tD- .- :'-.:... Bu j2 :83 Swb Meaurement::-:-i.. 1 1 0

.10 ..lO : hi Oriidinga - :iEntnc : 10.0 i 10 10

: j- . jt:g Buadi :- 2 Sout: h At 50:0B:3: : .:510 10 5

: E kit - g ...2: : 202-- A - .No s..tN -24.0 2 .50 10 2.

:10 :. th j BUidih n i N ..... 3.0 1EP 100 .2

0u2 rihwet, - t .: .f: - N 200 20. 100 :: 0: ::.

TOTALS 92 4,64S
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IMPACTED UNPAVED OPEN LAND AREA SURVEY
Safety Light__LE A 7

II effI A-1

ENTER
BELOW ENTER

OPTIONAL SURFACE
LOC TYPES

CODE BELOW
:.2 .::' Woods

-4 . tGrwsS :

= -:::: :tas5::.
* .ii7 :-: -- ss: :: -__

i 1 t- - Gnras
.-. 1 .t 5' '' P o rs1 ' -

1$..':i~ : ::: W oodso ui :'
11.i:::-l i:.- i::W oo j:::s

: :: :I: ,:.: :-W oods #::

1>1- H G - ri avet:.
1$i G..rt- a ::::: asss:.:
11.'::jt::: : ::-.:Grsss::.::.

ENTER
AREA

DESCRIPTION

SURVEY ENTER ENTER SUB ENTER
PACKAGE AREA AREA SURFACE Random SURVEY DIRECT

REQRD WIDTH LENGTH ACTIVITY Survey Sxvey ACKAG SURVEY

? BELOW BELOW DEPTH Sketchs Sketdl PREP LABOR

(YIN) (Vf) (ft) (ft) (each) Ho55 (hr) (hrs)BELOW
...... . .. : .. A: :, : :y ::: ;:: -::- 66 -:-4 ,: 2-:. 0.7

::i::i:.Rii.--- i

7
60
4
8

21
50

17
17
6
3
14
112
75

852
.. j, s fi i

... . ...... . .... I . ........... . . .. . - . . ... I -. .... - .m5
-

401 2,466

18-Sep-00, 04 54 PM
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IMPACTED PAVED OUTDOOR AREA SURVEY
Safety LiahtTahbi A-7

ENTER
BELOW ENTER

OPTIONAL SURFAC
LOC TYPES

COflDE V NW

SURVEY ENTER ENTER ENTER
PACKAGE AREA AREA Random

REQRD WIDTH LENGTH Survey
? BELOW BELOW Sketchs

Survey
Sketch
Hours

0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3

SURVEY DIRECT

PACKAGE SURVEY
PREP LABOR
(hrs) (hrs)

4 19
1 1 7

34
34

4 21
23
1 7
3

=

_ gi

_ _ _ _ i _ _ _ _

TOTALS 3 8 167I _ _I ___ _ .
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STORM DRAIN & SEWER SURVEY
Safety LightTable A-7.o m 1 .~ _ I

CATCH BASIN & CLEAN-OUT SURVEY
BASIN SURVEY DURATION (hrs): 4

BASIN SURVEY CREW SIZE (men): I

ENTER ENTER SURVEY

BELOW ENTER BASIN PACKAGE SURVEY

OPTIONAL AREA DIAMETER REQRD PACKAGE SURVEY
LOC DESCRIPTION BELOW ? PREP LABOR

CODE BELOW (ft) (YIN) (hrs) (hrs)

10 Grate behind Main Building By q 8.0

TOTALS 4 8 1
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T bic A-2

12 OLD ronth. D-tion
5. 5k FhSurSy Mnths Duratfon
a ... d~ahnsmm on..-,,.~o

COMMERCIAL CLIENT INSTRUMENT COSTS
Safety Light

CHAR SURVEY DAD FViAL SURVEY ow D.&D CHAR "D FINAL SURVEY
00,MY NUMBER AVANUER NUAMXX FULL ALTERNATE X.IMUMOIT MJMUAIDff ms?"Allmr

nmv mosy"Moff CONNSIZCIAL WSMUMENTS MMIRVANENTS JNST*UA6NTS PROAvr MONTHLY LEASE LEASE LEASE
NUAMM DESCRIPTION R&ffAL RATE REWIRED REQUIRED REQUIRED DURATION DURATION cost COST COST

RAWYON PROTECTON AM MEASUREWEI�ff l9TRtaAENTATXXVSY$rEMS

I B..k. Dd- - TRITON, M." Hi T� M� $am

2 mtcAOsPEc-z N.IM) G- Sp- SY*-- YVAD-6-0- PC C- sm
3 GEM PC. G- S- S,-A- wm� . PC. S.&-. C- 4 Ac- " ZGJ I GCAStg: 93.&6 1 1 1 Y s,,en $13.152 Ml"

4 "SPECTOR. P� G- S- W� - PC. S- TN-I 12.821

O- L- L.W 99.8.6
a GTSD� SI.-

? DCA- Prb. $169

S o-,--F P,~, I- DR200 S- DFMM. 3� DDIOD S S.*- S'.MA

O Eb� M7
0� -D..� R� C-.ks� M�DR-200 OPT7: S.70

II E� - 027
12 Ek-- = ,PC M

II 52.W

u Eb� - P� C.19.� M~. 93.2a3
i5 a� - P� C..-fi- �. W" Pc�2 B- Lw: $-=$

1201 I I Y M' SOA12 S3.W5

17 E� Pleh� B� 0-W M� WS I I Y 0.3m 0
92"

1: Eb.� - P.Utft GM E-520-w-m&�,: t2W
E� - P� GM

20 Ym- S U-, M C� WS7

22 Eb- - P.Ut" � C� Vh.-k R02A:

23 S2.WI

-24 Et- - Td C� S3.7W

25 Ebl -TELETELTORG- 1720
26 EGLG - 14MOD. P.I., PC 8� G- Sp- = = D� . PC. Sf- S A- S2.0's

7T EG&G - W Ub� 0--. V.$" Cly� � L-I SW
20 FIJ I P-� Aw S.,� . C��. (Else 4 C- SM7

20 "M Vk- AV Slv- Hd 1151, $1.812

30 FLJ - MODEL LV-I. L- V� Ak S.,PW � r.. - - -_-: $.I I - Y $3.W

31 F&J. MODEL LV-UM, GOOSENECIC U0VVVOLUME AIR SAMPUERV�SAMPLE HEAD $770

32 LUDLUM - MODEL 12 SURVEY METER -9 PAWAKE GM PROBE A CASE: sin 3 V $,.9w

33 Lumum - MODEL II = METER WITH 43.5 ALPHk SCRITI.LAT.O. PROBE S CASE: S'.
34 UJOLUM - MODEL 19 RMETERIhTTHK=CA$E: sin I I I Y "I $2.220 1925

35 LUCLUM - MOOM I " ALARM RATE METER VYITH 4,9 PROBE AND CASE $172 1 3 Y Ses $6.192 52.5"

M U�- - M." 239 IF I- � Ct WA) M� 1 7 � Z Vy� .3,3? 125 W G- Fk. S.'s 7 ".150

37 U,,*-. MdW 2W D� L.9p. Kt W.(.,pa 5� R� � C- C O� 1 38 TI- 13 B-- $1.56, 3 5 9 Y $2a342 $93PM 170.215

38 U� - � 23W L- B� R�. P�- C- I- D�J: $393
39 LUCLUM - MODEL 43.5 ALPHA SC SW 1 3 3 V so 62.3w. $1.700

40 UJDLUI - MODEL 43M I 00 -2 GAS PROPORTIONAL DETECIOR: $7,

41 LUOLUM - MODEL � I BETA SCINIXLATION DETECTOR
4? LUDLUM -MODEL 44-2 MGH ENERGY i3AmMA SCNITOAATION DETECTOR:

-4-3 UJDLUM- MOOEL 44-V ENERGY COMPERSAIED GM DETECTOR: 06

" LUOLUM - MX)EL 44-0 SMELDED OM '65
45 LUC)LUM - OVA AR I I 333- "02

LUDUUM -MOM 77-3 SMETCH SCOPE RELETECTOR): SU*

47 NE TECHNOLOGY - MODEL CMTA CONTAMNATION MDMTOR V� OPSHA PROBE' $793

P.�d-PCB-IUSWSd,6�C� = B�Ob-&� IA755OP2: 12568

-49 O-*.d - SCOUT-I. Nmml G- s,- rlz- PC. S.*.-.. C- & A-I- S1.5w
50 REUTER-STOCES - PRESSURIZED M CK-AAIER RSS- I 22: $1.0%
Si SYSTEM: $2.0 I I

PROTECTION . mewmalew
52 ISI - MODEL OM PCRI.COUNT. RESPIRATOR FIT TESTER

53 )MTEX - MODEL 330% TELESCAN DOSE PATE MEIER - CASE & ACCESSORIES SSS2

IN.IRL.SENTAY00*1 SOuvrAS (mv Be CHARGED AS CO.*uMA9UE M la
54 GAM- SPEC MST TRACEABLE WIED SOIL EOUIVAUENT I LIVER MARINELLI Y SIM 12AM $1.025

55 � SPEC.MSTTRAICEABUEMPZDWATER WVALEN7lLrtERM,-4*lEUl: 17M Y pM S2A. $1.025

56 GNmmA SPEC. MST TRACEABLE MLKED, FILTER PAPER EOL.ALENT $In. I Y IS3 S2.2" $975

ST GAMMA SPEC. MST TR-,CEABLE MMED POINT Sm
50 02 C� SPEC. MST TRACEABLE WIED 30 INCH L04E SOURCE: 57'.

so Q7 GAMM^ SPEC. MST TR.7--BLE Mv'ED 6 040, DC SOURCE: SlSa
w AUPKA,60. COUNTER BC�. MM 7�-" 4 I- L.EARITY 4 SOURCE SET Sn2
GI NIST 7�99 , J_ SOURCE PER 0; mll w OR IOOO .a): $7. 4 S'o 63.55z. AeoSAM. r
62 ALPHARETA ST I, s3w

63 MSTI�2304 $99 2 2 2 Y S2.136
I- 1W

94 CWYA FAST AUHA CAUCHECK SOURCE V� ALUMINUM CASC111OLDCR: $229

as CM7A MST BETA CALCHECK SOURCE � ALUMIMN CA5EAICUDEN $209
66 ICM-2 9 PCM .10. MST CALKHECK SOURCE: $358

PM-7.MSTCftJCHEC3<SCLRrE' S202

M LTC VAC-U�ELASI STEEL SHOT
09 PENTEX VAC-PAC MODEL 2. VACUkJM' 64ASI 2 $8.962

M PENTEK SOUFJaEL HIFLOORSCABBLER: $1.93,

?I PENTSKCORNERCUTTERt� GW $666

72 SIAST

13 S-92

74 510'

75 � CFIA HEPA SI"
ye NAKO T� HEAD ELECTRIC HEPA -CULAA S339
I? M)RCLEAN TRIPLE W�D ELECTRIC HEPA VACUUM Sws Y $11.316

E. RI M R Mw 17, I I M-
78 FLUKE - � DM VVTTH HV PROBE. CASE AND LEADS: $139

To ESMINE - MP-2 N�MPULSER AND LUCXUM MODEL 600 M-APIX S-ER S."
M TEKTRONIX - MODEL 2M. I W kelZ PORTABLE OSCILLOSCOPE V� BATTERY PACI( . $490

*I F&J AR FLOW CALORATOR MODEL D. W: SIP,

02 F&J AM FLOW CALIBRATOR MODEL $191
83 FEUD SERVICE TOOL KIT S17.,

OFFICE EDUOMEW
a. WAANALYS4S CCMPUTER SYSTEM: $196 1 V S" 75

M DCV�OAD NOTEBOOK COMPUTERS: 2 V 112 5'.7281 ll..0

M HP MODEL lip LASER XI PRINTER: $79 I Y S-0 "'S 1 $395

or HP MODEL AL LASER XT PRINTER $79

so HP OFFICE XI FAXICOPIER: S59

- . ma. =
V9 B= - JlW CRUSHER MODEL N l-35K35: $28I
M FISHER SC6qWIC -TOP LOADING SME. 0-3 'V MODEL M41 SUO I Y $92 S2.1m $915

91 FISHER SC64MIC - CLASS F SS. WEIGHT SET. Ilklg C.T 0�51531 I Y $22 J*'s $215

92 FISHER SCNDCIFX� - OVEN. GOTEMP 5 0 120VAC CAT.. 1324 77wo I S3.552

M FORESTRY SUPPLIERS - SOIL SAMIL M AUGER KIT. CAT # 67352

GLOBAL rOSrTIOMMG SYSTEM ------

94 FABLE - SIM SURVEYOR SYSTEM. PR

icommuwATIONS EoursoNr
95 .07OROLA - WM M'". 16 CHANNEL UHF RA[X0 WITH ACCESSOPES -$2w

TOTAL INISTRUNIENT LFASE COST S218,0621 $12

P."tas
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Table A-9

12 D&D Months Duration
5 FINAL SURVEY Months Duration

COMMERCIAL CLIENT EQUIPMENT COSTS ... ...................... ................I
Safety Light

_ __ g_

MONTHLY NUMEER NUMBER FULL ALTERNATE EOUIEhN EQWUPFENT
COMMERCIAL ITEMS ITEMS P*OJECT MONTHLY LEASE LEASE
REHTAL RATE REOUIRFO ReoUIRED DURATION DURATION COST COST

ITEM
NUMBER

10

2

3
4
5
6

17

a

19

21
22

13

24

Is

27
20
21

EQUIPMENT

- Ml ! =

Su5

I

e5

s7

1

3.278!
y
NN

I

582!

TOTAL EQUIPMENT LEASE COSTI $50,2301 S22.360|

P.9. a d M.S.CO. 1:19
C:W D -ftOo".., l IPW
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Table A-1 0
Demolition Estimate

LABOR BASED DEMOLITION COSTS: Labor by man-hour

LOC VM

COcE so.

Xhaw,wmUV Sqp.Mso,4 HP Sppwt LaborN IkA ckided LUl Op-w & DEMOLITION
1.,ml Loborf0C" SW # at LABRC TOTAL

AREA P $4.4 C
,$no Ulm8

2,983.0 $121410

TASK BASED DEMOLITON COSTS
Q Hazardous & Toxc Waste Produjcttkv Fador Love] C. HeawWorkL 70 -SF1'

Pomat~ Labor Cost 65.00% MIATERIALA LABOR EOUAPMEJT MATERIAL LABOR EOLXPUET

Average Hourly Labor ,. UNIAT mr UNIT TOTAL TOTAL TOTAL TOTAL
AREA QUANTITY WIT PIUCE PRICE PUCE PUCE PC PUE PULOC Y3

2

Su

II
li
it
III
II
III

I I

I I

637-

.01:
bo.es

43.16I
43.771

$1.701
$2.M
U4,

S48,637.2 S228,331.4

.sep.t, 0324 P
CAW D-- -Ooi0icbkt.OPW

P.g. Iolf
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Table A-1I DECONTAMINATION COSTS Safety Light

SPECIFIC AREA SURFACE REMOVAL COST

INPUT`

APP. METHODOL.OOY
CODE

I Mconool4 U-S S..bl4.-ij
a Mconoo.1 3WCO Scbble,.111'

I Mconm,0d U.S ScW*4.OlI4'
3 McDo01d3WC0Ssablef-Itr

M I 00.101 54. S .88 .140 141
3 McDoo01d 20002 Sc bbl~v-4
I M oD o o04d U. S 0e m 4.84u.6
3 M oDoo01d SWCO Sobb8v.Iff
I M cDoo014LL U S cai88...IAU
3 McoD 4d30000 Sc bbIao'416

3 MoDo4ad3WCD Scbble,,Wl
I WO"W 4U.6 Soobl".11l,
3 MeDanad430000 1,&,I11,..r

I UcDo al1 5.1Scsbbl4 11lW
3 MCI) SWC3000 Seb4e0.1r

I 4,Oo o. 4 UI-$ S o elll, 14'

3 M oD o o.14 U-IO S .814 m -IU
I M ,DomId USWOD oeb M- lI'

3 McDonald 300C0 stblM-iir
I McDana0dVS-c6a1W4I446

3 81000.014 3W CD Sc.bb4oolfr
I M oDonw14 U41 S eabl;m.44

38 Wood Ph-,.
I Mc~onald U-S Sca010.146'

3 MoDon.dl 30002 Sc bbilmlir
I MOD ,01d4UL5Scabblr-114'

3 MconoooM 3WCO ScalklaItr
I M e 000014 U -I Sc ell4o;.l44

3 McDaneld 3 0000 51c 0..41
I McDonald U-I Scabblafr.4U

3 Ivk6 o -oo, 3 0000 S nI b 400.4 W

I Mconood4 S-I obls-1/4'

I Mconoo.1 U-5 St.bbllo.i4/
I M oDonold 20000 Sc bol -orl 'r

3 140000.1d 3W C D S O14I I0.4

I W D -oeld U-IS I e lo . 4
3 MoDonold 30000 S~11418

14Mc 000014 V S Sc obblor.118
3 MoDonold 3WCD S,.814.r-4

3 M.oO~ 3W-IS.ebIj6

3 M n~O nld.1 3 0000 Se bblb ,.440

3 Mco nal0d 30000 So*1.rb.0 1l6
I MoDo,4jU-ISt.lI,1,lM1
3 MD mfl d 3 0000 ScoobM., ljr
I M oDoool4 U-I S e bb4o,,iUl
3 M oDoneMd 3WCO ob10.l

I MoDUIonadVSSeb4ooIW
I M.8.oo..1d 3W C D O bM .1
4 " Mo nmld U-I Scobbll 1,4M
I3Ol ULS e 4 3 00 bo ar4.- 4 8
4 Me Doocid U-I Sobbl -or.444
3 M oDonold 30000 Sclbbl10- lf

I Mconaold "- Sc.b,1,1~1,4'
M, Donold U-ID ScbbkIW11

I Me Doo.44 U- Sc"b .,,i/4
3 Mconoold 30000 Scoblel0/8'
I Mc10onald U-I Stnob14e.,19
3 M oDo osld 3 0000 S, 8.b r.446

I McDonald 300S S-~bb40,r.44

3 M oDonoMd 3 0003 S olbbl,.1 r
I Mconald1 U-I St b. la,.116
3 1 4 0 0 0 0 .d 43 0 0 0 0 S c e lb 4 0 .. II F
I MoDonold U-I So.M.4~14
3 Mcoooold 30/CD Scallloo1lI'

I M, Donald -IS &olvor.119'
3 M oDoo.14 3 0000 S ooIb m 41/r

I VD o oold U-IS ttS M 0..ig
3 M, Donold 300C0 S-bbl10.-lI'
I MoDonlde U-I Sc.,140-Il4'
2 MoDonold 3WCO Scabblor.448'

I M o 0 0 0 1 4 0 0 0 S o .8bia r. 4 1 r

3 McDonald 3WCD SoolAm-11I'
I 14.00001 U - I S c abl 4 0..I M
3 W D-oo01 SWCSO Scelt r.418i
O 14.0 .101 U -I & .bbll . 1/4'
3 McDonold 300C0 S bbla.44r
I M, Ooo0d U-I 3,.bbO144'
3 M o~on,1d 30000 S,.bb4.,.I~r
I Mc o raold L'SS oell 1* 14
3 M, 0on.ld 200C 0 Scablb4...li'

I M, Donold U-S Se.bbllo..4
3 M0.D -00d 300C D3 0 0 8 .. j
4 M14 o noo01 U-I Sc ebb~ o4lU
3 Mc Donad3WCO Scbbla0,.r
4 McDonald U-I S,.b14.r.19,
3 MoD on0l 3 0000 34o blot .4lr
I Mco0.i0d U-I Scabtr4W4 4

. .... AL-- ---n ---UX~ FIrV

INPUT tNPUF INPUr INPUT
LOC NuS

AREA MA CODE No.

_

80enng sng1 00oom441
Etching Bddig RoW 21
EtMV Wading Room 2
Ekh4o DW*V Room 23
Etrch9 Budig Itoom 24
Etching Bui4dig Ro 24
Ekhhg6 4i*gq Room 2S
Etchg Building Rom 21
Etc44g Bukdhg RoW 2t
Etcinog Bdding RoW 2t
Etching oSuig ROW 27
Etchqg Bd&og Rom 27
EtchkVg $Wd Room 2
Et1e4 BukVig RoW 20
Etrthg Bulding RoW 29
EtcIk*g Buding RoW 29
Etching Bldig Room 30
8404*6 Buding RoW SO
Etching Bdiling RoW S4
Etc"g Bud"g RoW 36
Ekthg Blding Rom 32
EtehhV Bding RoW 32
Etch~ni Bddg Itomn 33
Etthkg Bguding RoW 33
Etchk.g Bhtog RoW 34
Et8e*g BLoing RoW U4
Etching Buiding RoW 3S
Echig BoinVg Rom 36
EtchVg Buiding Room 36
Etchig Bding RoW 36
Eftning BudSing tro4S
Echig BOding RoWo 46

lorl Exnget tg.
lon E0ch gY Bldg.

Old Gan Foitn-

a1 Bldg.
Od Rdk- mV.4.
Od Radekm Vaul
Abow 'Jrourdl Sio
P.-no Buling

Po -oo . 0 oW g Bld g.
L.ccrat St.. Bldg.

USR Lbiqd W.oto Bldg. (tl. C0.p. Shop)
USR Lid Waste, Bldg.4nl. C.o Slop)

W.l Hou-*
Pipo Sh,oo

PipO Shop
S0490 SoOteos Vood
5'.9o Sooc.t Vodt

Main Bddhg Room I
M.On BLfdo RoW I
M-.h hoding Room 2
Mel, SBudhng Room 2
M141 luidng Roomr 3
Mi n B0d61 Room 3

Maon Bding E1.1 Loading Dock
Mai Bu06*1% Wol Lodng Dock

Mel, Bidig Room 66
M-h.1 Btding RoWm B0
MaoM Buindg RoW 66
Main BoddIng Room St

M. h Bdth9 Room 87
M.v. BuolIng RoW 68
Main B00dig loom 08
Main Bddig Room B9A
Mhin Buldhg RoW 689A
Mvh Bu&inh RoW B8B
M.in buding RoW B6B
Mrh1 Budhg RoW S1
Main Brdig RoWo S1
Main Bu"dg RoW 92
Mv Building Room 02
Main Bdibng RoW 93
M1.10 Bolding RoW 93
Mdln Su6ddng RooS 00
Main Bulddig Room 95
Main B84fg RoW 98
Mai1 8.4ding RoW 16
M144 BSilding RoW 97
Main Bidin Room 97
M4.10 Bo.d10 ROW 90
14.1 RBdding Room OR
Mtm bOhdIng RoW 0go
Mein Biding Room 0OA

Main 1oloing Roo 098
M10 Bulding RoW 990
Mdhn Bodig RoW 100
Mdln B.Nding RoW 100
Main Bilding RoW 101
Mael Bildhg RoW lo0
MI. Building Room 402
Mdh Buiding RoW 102
Main Buindg RoW 103

Flowt

Fto10XW0

1 OX Waft
FlOw1018W001

Fbor100W.h

Flo.
1 0% Wake

FlOO

10% Wak

10% Fok

Fl,,.

i0% C~iz

OX Fbor
10t00Wal0

Flom
1 010WWI$

1I 0001of,

Fba.

60% Fbor

0% Fbo.

0% Wob

Flom

Flbo

0% Wal
0% Flo,
OX Well

4 0 1 Clo g
0Fbior

10%0X0010

25% Wells
25# Fblo
10%WdA

Flor
1 OX Wall
26% Fbor
25SW.0,

10% Wall

0 1Flo or

X01 Welt

50% Fbor
Fbo.

P10%W

0% Floor

610%Wea

lOX Fbor10% W10t

60% Fbor
60# Flow

40110001,

P10 Fbor
10% W.0m
10% Floo
10% WPl.
1 OX Fbow
011 W ell
OX FjOOT

PintW"

101 F0o0
10% W.o

Flow

P100W.

10% Fhom
1I0% W.M.
21% FPl=

01100A.5,

10% Ftoor
10% F100

0% Ft..
0% Woln

25% Fbor
lO%Wrd
05% Fbor

1011 P100

10% FWds

1110001,2

0% Fbor
0's W.I%
0% Fbor

II

II
I
I

II

II
I
I

II

II

II

II
I

3
3
4

10
10
10
40
10
I0
10
I10
10
40

I0
10
I0
10
40

too

10
10
10
10
O0
10
10
10
10

I010
10
10
10
10
10
40
10

10
40
I0
10
40
I0
40
10

10

,O

10
40

40
40

10

10

40
40
40

10

10

INPUFT INP

SvRFACE MATERLAL
MAEA THICK

0 1n)2
760 42

225 12
6o 12

160 12
82 12

120 12
44 12
65 12

200 42
U0 12
60 12
34 12
12 12
24 42
20 12
20 12
170 12
64 12

U4 12
240 12
O8 12
076 12
0 1
0 12

0 12
30 12
330 12
74 12
a5 12

4'8 12240 12
14 42
84 12
0 12
0 12
O4 12
O74 12

0 12
0 12

2.704 12
121,702 12

0 12
0 12
0 112

240 12
0 12
0 II2

ISO 12

0 42
0 12

420 12
0 12
0 12

0 12

10 42

so 122

116 12
306 12

201 1 2

1,2 12
80 12

122 12

140 4 2
194 12
24 12

40 II2

44 12
2O0 12
206 12
742 12
1134 12
622 12
140 12

24 12
62 42

0 12
0 12
0 12
0 42

463 42
0 12

0 12
0 12
0 42

0250
0.125

0.12000260

04260

0.126
020
0.250
0260

0.260

O.126
0.126
0250

0.1260260

011260.20
0.126

0.126

02600.126
0.260

0.126
0250
0.125
0.421

0.250

0.125
0.250
0.128

0.250
0. 260
0. 25
0., 250

0250
0. 200

0 125
0.125
0250
0.126

0250

0 126
0.1250

0126

0. 260
0.4126
0.250
0.125
0.250

0.2s0
0.125
0250
0.125

0250

0.250

0 l2s0

0.125
0250
0.125
0.250
0.425
0.210
0.120
0250
0. 125
0.250
0.421

0.260

0A20

0.2s0

0.125
0280

0.128
0250
0.425
0.260

0.2s0

0.250

0.250
0.1 20

0.200
0.4128
02W0

66.7
6e.7
60.7

60,7
60.7
68.7

08.7
88.7
88.7
$6.7

e8.7
66.7
6e.7

60.7
66.7

4.7
66.7
6e.7

7
6e.7
60.7

40.7
e6.7
ee.7
40.0
60.7
86.7
60.7
60.7

66.7
60.7
66.7
66.7
46.7
60.7

e6.7
66.7
66.7
60.7
66.7
8S.7
66.7

66.7
66.7
66.7
68.7
66.7
as.7
66.7
66.7
66.7
66.7

167

66.7
60.7
68.7
66.7
44.7
46.7
44.7
66.7

66.7
64.7
64.7
s6.7
66.7
60.7
66.7
66.7
66.764.7
ee.7
66.7
80.7
e6.7
68.7

60.7

66.7

66.7
66 .7
60.7

06.7

66.7
66.7
40.7
64.7
do.7

66.7

6e.7
66.7
66.7
66.7
66.7

INPUT INPUr tPROCESS COST LUSS" _
CON/TAM, CONTAM, -"OCARE WASTE DII

0
OSAI. CosT SURPACE COST

TOTAL REMOVAL WASTE CONTAM. CONTAM e, URIAL PROCESS PROCESS RELEASE GRAND
VOLUt4E DEPTH DENSITY VOLUME WEIGHT SHIP & BURY COST COST COST TOTAL

(t 31 n 1) (I'A) (t") (bau1 *9 (O - o _~2 (S) M 51 $S 3
11J
12
7.0
Oj

O.8
3.7
0.7
1.6o A
0.6
62
13
2.1
0.6
OA
OA
0.6
0.3
1.3
O0e
53

o.e0.6

6.0

0.1
0.6
10.3
12
1.4
2.6
3.7
2.0
1.0

2.0

84.6

04.8

2028.0

1.6
12.3

1S.
I A

30.1

40.046.8

1.7
0.8
02
0.3
1A

4.6

3.2
2.22
2.4
3.B
2.2
6.e
3.0
5.7
1.0

33.4
2.9

2.0

es460
63

323
64

2546
1147
sI

417
63

138
35
21
26
82
21

384
18

304
Ga

438
1,00

Ss0
seo

0421
s68

$320
860

S140
S48

0033
5407
$176

841
532
S12
167

$27
$413
$72
1413

572

$77

S11I

$103

1224
$320
$470
ss6

8170
S14,834

31
sees
77
73
176
200
133
87

133
1,200

125,200.

438

167

876

104

103
820
1,200

71

2,000

2001I5

30
SO
21
53

120
852
210

140
2VS
i44356
ias

202
00
es

2,224

419

430

57.203
$172,69I

$508

5213

04,141

S131

$4,040
14,034

S19

$421
$2,504
04 .430
$434
S144
Sll
824

$21~

s704
1274

s$17

ISO
$474
$254
$s
se1

03.028

00.601$3.020

80.684
03.028
S0.691
03.028

S1302$

$3.026

$3.028
$069103 .020
00.601

03.028

13.021

10.69183.028
50.601$3.026
S0.606
03.026
S0.691

13.028

50.68 4

SO e
so esl

$3.026
10.691
03.026

03 .026
20.691

03.026
S00691

3.3026

10.60I

23.028

1S.02600,401

03.026

$0.8 41

So.eOSO.02I

SO.:

00.694

S0.o191
13.028

so~lei12.026

3 .026
50.60i
530.61
$0.6094
03.026
50.69I
53.026
00.691
$3 .024

S00691
$3.026
S0 "61
03.026

SoeSol53.028
50.604
03.02850.691

$3.026

'o-es$3 .02650.611
4 3.028
4 50.60 403.028

10.616
13 .026
10.606
13.021

{w w.v}{W WK)] W OM} }x | Wtws * !'

0234

SissS018

$044

$141

$13
1243

$30

$10

$436

$247
86I5s40
S063

$73

$147
$416

5497

S26

$117
0246
0641

slo
S47
125

S01

sso I4

$24

$308

84I
, 417
S31

S27
562
1 23

029

$S04
$42
134

. ST
sSe

$48

513
$40

$21

021
$109

6300

84

1142

528

$426

033
S33

833
$300

s1 ,671 1400
$32,6 e $07,492

*S30
s072
$213
04 20
S28
8461

1218
117

$770
$380
$26
$16

846
$1`17
107

161

1606

sse

S213

$014
0283

S"24
52,232

$40

$1407

$136

0248
$342

$248
$2.232

S445 0101

$4641 D.

$S3

0218
S272

03,418
$2I

$166

1347
$47

$260

0623

$SI2

$se
$042S450

$0n

6424l
1457
0067
114I

IS;
$240

$SiO

2028

$549
$200

847
5001
0562

026
007
07so

841S

060
3131
$407

$366
070

573
290

S12S82

010,476
$833,046

$s14

s7e0

Ss e27

51B4

0780
1 .526

55,610

8445
63.729
$5,246

$138
050
076
540

$433

0562
84,027

$2,801
0684
3474
1603
717S

5146
$82

0302

84,436
0890

1 60, 8

5260. 0 s 0 04s 0

S2,944 30 .61 7371 $ 0Ss
s244 03.026 sss I 0s

54661 S2.026 53,761 $61
00,404
03.026
s0.691



Table A-41 DECONTAMINATION COSTS Safety Light

teori r- AD. . .1-oA -o ar - -J~ - 1. :000 -... - - -fl ...fl A~ ..ob-fl

INPUT

APP. METHODOLOOY
COOG

$ McDw`.od SWCO Scookddlr.r
I Mcorood U.S Sblo-I9'

I Mocooeld 3WCD SoM~bW-IW
I M.o worod U.S Soobblo1.IW

3 Mc~onald SWCD SooloAerIf
I MoDornald U.S Scabbloo.1A0

a McDonald3WCD Scobidlr,1I1
I McOrmli U.S 0.bO ar-14.

S MeDorod 3WCD 5006Mor.IIr
MoA Dwaiod U. SebO lef.114'

3 McDonaold 3WCO ScaoloO40,111
I Mcobrmjd U.S ScaMblao,1IU*

3 MoD-Jol 3WCD So.bbler.II
I M oc Omllc U.S Soobblo,,-IW
3 MoDonald SWCD scoOer'lir
I M oDooroid U.S =So~lo .1W
I Mo~oorld 3W CD Soo o-
I McDonald U.S Soobblo,,1M4
3 Mco nal~d 3WCD SoM.MorIle'
I Mco nal~od U.S SooOMlar.IJ4
3 Mconaled 3WCD Soobblor-11'

I McDonald U. Socbbo-lal.
3 Mco naldi~ 3WCD Soosb e...lBr
I M Oc om ld U. S -Oo bb ,i,.IW
I McDonald 3WCO S,.bbl-l~rr
I MO -o.od U.S Sc.bbl#.1.4W
3 McDwa.dd 30600 SoM.Mor- Ir
I McDonaold U.S Sobbla,.iM'
3 MoeD-ld SWCD Scoobla..11l9
I McDonald U.S Soobbo#.IW
3 Mconaldo1 3WCD Ooobl*W-r11C
I MoDonold U.S ScobbOi,.i/4
S Mc000,00d SW CD Soobbl r11l6

I M.O.oold U.S Soobbi-rI W4
3 McDonapld 3WCO SooO.o-.l2r
I M O~oosid U. Scob Mler.1U4
3 MoDorrold 3WCD Soob1or.0/9
I M, Dwald U.S Scoobl1.,.I
3 Mco nalood SW O D Oo.bMo r.Il
I M, Donold U.S SooObla,,.Il
3 Mcooald WC DSobbl-Vr.

I M o Dwrrld U.S Soobblo,.104
S M oDooni SWCD SoobMW.r.1

M, D-old U.S Soobbl.-19'
3 Mconal.d 3WCD SO~bl.-1110
I M, o000 ld U .S Scob Mlar.114
3 M, onal.d 3WC D Sooblor.1/19
I MO erflod U.S SOoob4oor1Wi
3 Mc D ...Id 3WCO SooObb r.116
t Mo~onodd U.S Seobbl-o1/4'
3 MoDonold 3WCD ocbboo.-11.
I Mc Donold U-S Ooobbl-r1/4'
3 M oc onoMd 30600 Scob M,.-IIV
I Mo~onald U.O obbk.1/le
3 M, Doold 3WOO S00b61e5116'
I McDonald U.S SoobM4,r.I
3 McDorred 3WCO Scobt>er.Iff
I M oDonold U.S Scobbl-e,.I
3 Mconorrod 3WCO SoobbMW.I/r

I M o~onold U.S Soobbla,,144
3 Mconoolo 3WCO Soobb*,,.11

I M oDonold U. S -bb351.,.I
3 M oDo- ld 30600 Scbs;*rIIr
I Mc oo.old U.S Stobb-i.,.1
S McDonald 3WCD SooOb or-Ifr
I M oDonold U.S S00b5004-114
3 Mc Donald 3WCO Scobblor-18
I Mo Donold U. Scobblo.-IA
3 Mc.onad 30600 SoobbWo-1/0

30 Wood P**
3 Mconald 3WCO S,.bblo.lI/r
36 Wood Plo-'.
3 McDoodld 3WCDSobe.r
36 Wood Placar
3 McDonald 30600 Scobbblor.II
36 Wood Pi-,.
3 M oc ormod 30600 Ooobbi .110'

30Wood PWW.1
3 Mconal..d 30600 &.WblWr1/8
36 Wood PI-..
3 Moco,.Md SWCO S.olor-1/e
36 Wood PI-,.
3 M oDon old 3 0600 0oo0t 04.II
36 Wood P1.0.
3 MoDmord 3060 Scoblo.WII
36 Wood Pi-oo
s M oDoooid 3 0600 S oob .Mori/8
36 Wood Pi.
3 M oDonoid 3 0600 Ooobb e.1/19
36 Wood PI-'o
3 Mconaold 3WCO S001bborwIrr
36 Wood P1...
3 McOonald 30600 Sobblo..1,V
36 Wood Moo..
3 McDonald 3WC0 Soobbl-.116
30 Wood PI-..

C 0, 0 -o. , O O I O C

INPUT IN/ Nt INPUT T _fkPU
LOC WaS

AREA FFT34 CODE No _

MMh Bddhg Room 104
Mob. hulding Room 104

MM.n Buldhg Room 104
Mon Sh dlig Roon 106
Moin Buiding Room 106
Mobn B uding Room 106
Mo, Oullldig Room t07
Maih 5idling Room 107
MM h 4dbf Room 106
M, houdbfg Room 106
Mo. Budding Room I10
Main Budd4ng Room 110
Mo. hbulding Room I I I
MM.. Buding Room 111
Moh Building Room 112
Mao hBuding Room 112
MMh Budding Room I ItA
MMh By"6 Room 113A
M11n Building Room 1138

MM.h Budding Room 11 3C
Ml.h Bulltg Room I1 5C
Mobh Sk.do Room 114
Moh SuLdbo Room 114
Mor, Suldong Room II10
Mel, Building Room 115
Moo. Budding Room 116
Moh Building Room 110
Me., euilbg Room 117
M.n h lk*g Room 1 17
Mel, 5u.dbig Room 116
Mobn hulding Room 118
Mobn Bulding Room 120
Malin Building Room 120
Main Suldeg Room 121
Mobh Bu.ddig Room 121
Mn h8u0ding Room 122
MaJ. Budding Room 122
Moin hBdding Room 123
Me.. Building Room 125
M hn B5.dd0g Room 124
Maon Bui6d0g Room 124
MoO. Buiding Room 126
Mon SBudbg Room 126
Moh Bulldino Room 126
MMh Buildino Room 126
Moi. hBdding Room 127
Mobh Budding Room 127
Moen Bulddig Room 129
M-hn Buddng Room 129
Mao Budding Room 130
Mo.h Budding Room 130
Mon Building Room 131
Me, Bddog Room 131
MMi. SB ng Room 132
Moh Budding Room 132
M0.n Buildeig Room 135
MM.h Buddbng Room 135

Mdn B dding Room 1550WR
Mel, Budding Room 1 3SWR

Moin hOudbg Room 136
Mob. SBddhol Room 126M

aM hBuddig Room 137
Moh Bu.Sdehg Room 1 37
Maob Buldi9g Room 139
Moh Bu.dbng Room 1309
MIn Building Room 140
MMn Budding Room 140
Mon BulSding Room 201
Mobh Buldbog Room 201
Mah. Svidig Room 202
Mo Buddino Room 202
Mob, huidhng Room 205
Moh Building Room 203
M..h Budding Room 204
M. h Budding Room 204
Mob. Bulddbg Room 200
MM, Building Room 20S
Mob. Buoding Room 206
Mob. Sh ding Room 206
Moh Buidding Room 206
Mo Budding Room 208
Moh, Sulfdo Room 209
M. h BuWng Room 209
Mo.l BSodbng Room 210
Moh BuAdhg Room 210
Mo.h Boddb.g Room 211
Mah Buildig Room 211
Ma. hBuldhg Room 212
Moh Budding Room 212
Moh Building Room 213
Mobn BAdd.h Room 213
Mao Budding Room 214
Moh Building Room 214
Moh. Buidl9g Room 215

10% WOO
10% Floor
10% Wok
0% Floor
0% Wah
10% Flor
10% Wdb
t0% Flor
10S Wi..

Floor
tO%W.
0% Flor

10% Wi.h0% Floor

0# WoE.0% Floor
0%W090-1
10% Floor
0% Waft
0% Flor
1O% W.h
0% Flor

100%Woh
25% Floor
10SWol
0% Flor
10% W.h
10% Flor
0% Wol
0% Floor
0% WoO.
0% Flor
0% Weh
0% Floor
0% Woll
0% Flow
10% W.h
0% Flor
1 0% WoEt
0% Floor
0% WoE.
0S Floor
0% Warn

10% Floor

10% Wokt
0% Floo10% Woll
0% Flor
0% Wao
0% Flor

0% Woh0% Flor
0% Won
0% Flor
0% Wok
0% Floor
0% Woh
0% Floor
0% WOh

0% Floor0% W.h
0% Floor
0% Wai
0% Flor
0% Wlh

10% Floor0% W.%

0% Flor
0% Woh

100% FlorOS Woto

0% Flor
0% Woe.
0% Flor
0% Wok1
10% Flor
0% Wok
0% Floor

0% Wal
0% Flor0% Work
0%Floor

r OSW.h

OS Fbor
0% Wok
OS Flor
1 0% Wok
O% Floor
0% Wok
0% Flor
10% Wao
0% Flor
0o% Wok
0S Fbor
10% Wok
0% Floor

INPUT INPUT

SURFACE MATERIAL
AREA THiCK
(ft2) lOn)

106 12
so 12
100 12

0 12
0 12

290 12
258 12
20 12
54 12
476 12
90 12
0 12

to 12
0 12
0 12
0 12
0 12
4 12
0 12
0 12

0 12
3 6 0 12
45 12
54 12
0 12
66 12
13 12
0 12
0 12
0 12
0 12
0 12
0 12
0 12
0 12
0 12
0 12
50 12
0 12
0 12
0 12
0 12
5r 12
62 12
0 12
0 12
0 12

112 12
0 12
0 12
0 12
0 12
0 12
0 12
0 12
0 12

22 12
0 12

O i20 U2
0 12
0 12
0 12
14 12
0 12

Id 12
0 12
04 12

252 1
0 12

4 3 1 2

20 2 I

0 12
0 1
0 12

I1
0 12O 4

0 12
0 I

0 12
0 1
0 12

0 1
0 12
0 12
0 1
0 12
0 1
08 120 1

INPtlT INPUT 'PROCESS COST PLU.S -

CONTAM CONTAM. I NIROCA9 !WASTE DIS'IAL COBT- SURFACE COST
TOTAL REMOVAL WASTE CONTAM. CONTAM BURIAL PROCESS PROCESS RELEASE ORAND

VOLLUME DEPTH DENSITY VOLUME WEIGHT SHIP RY COST COST COST TOTAL
_ () .1. (b&) (e3 >. I af . (S) $

0.100
0250
0.126
0250
0126
0100

0.1250250

0.120
0260
0.120

01000260

0.1260250
0.120
02500.126
0.250
0.125

02500.126
0250
0.125

0.125
0210

0,1250.126
0.260
O' 125

0 1 0 0
0.250

0.125
0250
0.125
0.250
0.120

0150

0.120
0100

0.250
0102

0.250

0.1250.260

0.250

0100

0.120

0.250
0.125
0.250
0.12S
0.250

0 125

0.250

0.125
0.250
0.260

0.1250

0 250

0.125
0.126
0.250

0.125

01250

0.250

010S
0.125
0.125
0.125
0.126
0.120
0.120

0:1250.120
0.120

0.120

0r25

0.125
0.125
0.125
0125
0.125
0.125
0.120
0.1 20

0.125
0.125
0.125

0.120

0.126

5e7

66.7
66.7
66.7
ff.7

6e.7
66.7
66.7
as.7
e6.7
66.7
66.7

66.7
66.7
66.7

06.7
66.7

66.7
t6.7

66.7
$6.7
66.7
66.7

as.?

66.7
65.7
06.7

66.7
66.7
66.7
66.7
e6.7

66,7

66.7
06.7
60.7
66.7
00.7
00.7
66.7
66.7

66.7
66.7
60.7
60.7
e6.7

60.7

66.7
66.7
56.7
66.7
e0.7
56.7

e66.7

66.7

60.0
66.7
66.7

06.7

06.7
ee.7
00.7
60.7
60.7
06.7

40 .0

6s.7

40.0

66.7

40.0

66e,77

40.0

Be.7

40.0

06.7

40.0

66.7

A0.0

60.7

06.7
4o.0

66.7
40.0

66.7
*0.o

66.7
40.0
66.7
40.0

1.7
1.a

1.6

91
3.7
0.6
0.c
14.6
IA

1.1

112
i0
104

623
242
43
6e

192
94

71

0.1

0.0

C9
IA
0.9

0.9
OA

0J

12
1.0

1.5

0.7

0.0

0.6
1.6

0.7
6.6

02

4.7
1.0

1.0

oe

95se
eo2e

62

17

47

30

60
04

45
283

de
79
66

117

20

9144s1j34

$133

S796

0317
054
S77

0120

So1

011

061

I121
$72

035

006

$101
$62

0146

660

S31

0132

001
0061

00,601

$3.024$0.691

53.024
S00.91
$0.024$0.691
$3.026
90.601
60.026
so. 691
Ss.02e

s0.oes
S3.02e
00.601
55,024

0327

$303

0206
0720

5170
6320
0272

5204

$50
026!
002

0124
$4,

SU
0246
041

551

s0. 91 I sol 92
ss.02e
so0.61
03.026
00.6S1
S3.026

03.026
$0.691
03.026
$0.091
03 .024
$0.001
53.020
$0.691
$3.020
50.691
03.026
90.69 I
5 3.026

$0. Sol

00.091
00.026

s0.o01

03.026
50.691
53.020

30.6610S.026
00.691
53.020
00.691
03.026
S0.6.1
$3.020

90.01"
0 3.026
50.691
53.026
90.60 1

50.691

05 02e

10.691

03.024

03.026
$0.691
53.020

00.795
$3.026
$0.790
03 .026

90.795
52 .026
$0 .796
03.024
50.790
03.026
00.796
53.026
00.790
03 .026,
00.790

soeSs

03.026
00.795

03.026
00.795
03.026
So0.795
03.026
So0.795

SS3.026

90.795

03.026
90.765

6115

$31
$153

$170
$0

020

0199
024SZE

Ss

0001
si6ll

01.1 61
070

$1.644
0430

0332

5166

Si.653

S263

6263
601

0242

0147
5304

00461

01601 024

5201 020
0160 032

S331 $s0I

0s51 012 097

010

0303

9131s I
5200

00

07

57
902

522
9131

$506

$006

0211
0001

041 s20

S401

0611

S143 I 94
919 s34 96365320

SillS1041 s33

$1461 92$



Table A-1 I DECONTAMINATION COSTS Safety Light

e err n rvl r.^^v vr^l v.e wn

INPU7

APP. METHODOLOGY
CODE

S McDooild 3WCD &.Srbkrwr
3s Wood Plow,
3 MeDonald 3WCD Scobblir,11l
s6 Wood Pllon.
3 MeDarnald 5WCD Scribb.ti
36 Wood Plon..
3 MoDoneld 3WCD StrabbSli
se Wood Plr.nr
3 UcDenlrid 3WCD S.*6il.'.I
36 Wood Plowr
3 McDonald 3WCD Scaobblr-IM
1 McDoeld VS Scbblo-.1U
3 McDmosid 3WCD Scobblsi I
1 MeDonld vU S..bbolr-I4
3 McDwoold 3WCD Scabblr.ia
1 McDonrldU. SSebbbr-1It
3 MIDonsld 3WCD Scrbb4br.1r
1 MeDoeald UiS Scrlbblr 1Rt
1 McDonrld US Scrbbblr-1t
S McDonold SWCO Sobb. lr
1 McDonald L' Scbbbr.M14
3 MeDenr d 3WCD os1*r-
1 Ic d UlBd Scsbbtr,1A'
3 McDonrld 3WCD Sc.61/,-I1r
I McDonald U.S Scrbbb.r1IA
3 MIDoo.ld 5WCD Stobblob-1tr
I McDono.d U-S S-,bbbrt.114
3 McDonold 3WCD Serbblr-Ifi
1 McDonald U- SlStrbkhr-U4
S McDosold 3WCD Sobb4,.1tb
1 McDonald UVS Scrbbl.r114
3 McDonpId 3WCD Scr.bbb*r116
1 McDonald U- Socbbo,114
3 McDonsid 3WCD So.bb1,r.1l6
I McDonnldU-5 Soabbr.,tt4
3 McOonald 3WCD Soabbilrr15-
I 1M0Dnald uV Sc.bblo,.IM4
3 McoDn-d 3WCD Sorob.Irrt'
I McDon-ld U-B Scabbo1RtIW
3 M Donald 3WCD Soabblas-la'
I MIDonald US Sedbblor-I,14
3 tDonold 3WCD S-obb1r.1a'
I M.Dnold U- ScabbIerlUt
3 M.Conld 3WCD ScbbIl-r
I MIDon-Id U-B So.Sbbbrtrt
3 McDonold 3WCD ScobbIorf.l'
I McDonald U-B Scabbsr,1t4
3 MoDon..d 5WCD Scabbl-.19'
1 M tDonoid U Sc.bbprIU4
3 McDonald 3WCD Srbb-i 1a'
I McDonald US -liblor mt
3 MoDonald 3WCD eO.bblb Ia'
I McDon-ld US SorbbloriAU
3 MIDon-Wd 3WCD Sc.b1b,1,.01
I MoDon-ld U-S Scrbbl..104
3 McDonald 3WCD S-abbr-IS'
I MoOo.kd U-S Stlbblor.1W
3 McDonald 3WC0 Stabbbr-11'
I McDon.ld U-S S-obbl-rItkl
3 McDon-ld 3WCD Scobbor1t l'
I McDonald U-B Sarbb-r11.4
3 McDonald 3WCD S.rbbMa l/
t McDonald US SI.bblo.o..-
3 MeDon-ld 3WCD Scbbur-lrt
1 McDondd UB Se.bbl..iAI
3 btDonaJd 3WCD S..bl.Ir.U8
I McDonald U-S SrblotI4'
3s Wood Plow
I McDonald U-B Scobblr-1t4-se Wood Plansr
1 McDonald U-S Scobblr-IW
36 Wood Plonwr
I MoDoosid U-S Scobblor11t4
36 Wood Plow.
I McDonald U5 Scrob1r.o14.
5e Wood Plonwr
3 McDonold 53WCD S-lotr-1t6

McDonaild U-5 Sco bblroW4
36 Wood Plro
I MoDonod U-S S.bblisr-1i

36 Wood Pbn r
I McDonald U-B Socbb1r-I4'
36 Wood Plono,
I McoDn.ld U-B Soobb~l-4'

36 Wood Plowr
I McDonald UB Scobbl-.1t4

36 Wood Planrr
I MIDonld U-B 5 .1bbb,.-M

36 Wood PIrb,
I McDonald U-S Snabbloo.IA

36 Wood Plow
I McDonddd S Soabblor-IA

36 Wood PIno.
I MoDonold U- S.Sbbilor.14

3o Wood Pbonrr
I MWDonoId UV Scobbloar.114

c u, r000t0JOOrbl 000.

sr ANLYSESI WITH EYVIROMAE DISROSAL

INPOT INIPu INPUT' INPUT
E0v WBS

MEA ITEM CODE No.

M9£ B OO "n K 00 164
Md. Slddg Room 216
MrM n e*d g Room 216
Mrln 6Ading Roon 217

MWin eodSg Room 217
Mi, &do6 Room 218

Moio 6r46*g Room 215
mom sodftg Room 301
M. ln i4Mg Rooon 301

Main Buidig Roomn 301A
Mor, n Bdo Roorn 501A
EbtHing Buldig Roon I
Etobnlg Bidogt Room 2
Etching Broig Room 2
Etchnag Bo6*g Room 2

Etchi9g Busting Room 3
Ekhhing Bldinto Room 4
EtHing guidig Room4
Etbing oldnig Room 6
61000, R Bidg Room 6
Eloh~gBoddhg Room e
Eeoing B.ddhg Room 7
Echin.g Bddih Room 7
Etching Buldog Room 7
Elcling Md"o Room 6

Etchiog eading Room I
Et6h*6g Bu*k Room
Etlhog Buldh_ Room 1S
Etching Mcding Room 10
Etohnlg 6.1dig Room II
Etchi g Bun Room 11
Etholog 8Bdng Room 12
Ething BMdding Room 12

Etohing BId&n Room 13
Etolho BuL4Mg Room 14
Eloino Buiding Room 14
Elching Buiolng Room 14
Etehhg 1Sodin Roo t I
610h000 6.4dM6 Room 1S

Elching 60ding Room IS(17A)
Etlc"g cli6ng Room 16 (17A)

Elohlog Boding Room 17
Etchhg Burding Room 17
Etc"ig B6d.00 Room 16
Etc"hg 6ddh_ Room I6
Et hing Brldig Room 10
E hing 6Boddhg Room 1S
E chig 1.ddig Rom 20
Et1c4g B6.ding Rom 20
EchIng BoTdig Rom 22
El1hi4Mg MdIog Room 22
ElNhog Ouldig Room 36
Etchiog B.odig Room 36
Etching Bddhg Rom 40
Eehindo BMidlig Room 40
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Table A-1 I DECONTAMINATION COSTS Safety Light

SPECIFIC AREA SURFACE REMOVAL CO3T ANALYSES WITH ENVIROCARE DISPOSAL_____ ____ ________________________
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APP. METHODOLIOGY AREA ITEM CODE No. SURFACE MATERIAL TOTAL REMOVAL WASTE CONTAMO. COt4TAM. BURIAL PROCESS PROCESS RELEASE GRAND
CODE AREA THICK VOLUME DEPTH DENSITY VOLLUME WEIGHT SHIP & BURY COST COST COST TOTAL

24 WoodFlP.w Eft" BL4dV Rooo,74 0% WAII 10 0 I 0.120 40.0 $0 0.4
MoDOMM U.6Scvbbl.14 Etchkv Buk" Roo~75 OlI Flow, 10 0 12 0200 44,7 00.491

24 Woo4 Pi. EfthkV Bulft Room6 0%AWaft 10 0 1 0.124 40.0 $0.740
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Appendix A-12
SOIL WASTE VOLUME ESTIMATES
Safety Light

Excavated
Soil Rad Waste Estimate Soil Density (lbs/ftA3)

Original Soil
Density (ibs^ftA3) CONTAMINATED

LOC DEPTH VOLUME FRACTION
CODE AREA (f (in) (ft_3)

1 Soil Under Demolished Etching Building Area * 6 1,854 0.86
2 Surface Soil North of Well 5 6 7,679 0.71
3 Surface Soil Surrounding Ion Exch. Bldg. * 6 45 1.00
4 Surface Soil Surrounding Old Gar. Fdtn. * 6 912 1.00
5 Surface Soil Under Old Loading Dock * 6 143 1.00
6 Surface Soil Surrounding 8x8 Building * 6 71 0.25
7 Surface Soil Surrounding Old Radium Vault 6 296 0.50
8 Surface Soil North of Machine Shop 6 6,021 1.00
9 Surface Soil Surrounding Above-Ground Silo 6 285 1.00

11 Excavate Drywell Under Personnel Building * 120 1,119 1.00
I1 Sub-Surface Soil at Underground Silo Area * 156 3,705 1.00
11 Soil Under Demolished Well House Bldg. 6 329 1.00
11 Soil Under Demolished Pipe House Bldg. * 6 570 1.00
11 Soil Under Demolished Old House Bldg. * 24 2,234 1.00
11 Soil Under Demolished Sr-90 Sources Vault * 6 150 1.00
11 Surface East Lagoon Area 6 891 0.50
11 Surface Soil at West Lagoon Area * 6 2,316 0.50
11 Sub-Surface Soil at West Lagoon Area * 30 8,906 1.00
11 Surface Soil at East Plant Dump * 6 0 0.00
11 Sub-Surface Soil at East Plant Dump 30 5,878 1.00
11 Surface Soil at West Plant Dump 6 0 0.00
1 1 Contaminated Soil Near Old Berwick *60 3,206 1.00
11 Contaminated Soil From Vance Walton * 48 912 1.00
11 Soil Under Demolished Lacquer Storage Bldg. * 6 1,603 1.00
11 Surface Contaminated Soil N. of Lacquer St. * 6 776 1.00
11 Surface Soil at Employee Parking Area - East * 6 3,674 0.33
11 Surface Employee Parking Area - West * 6 1,781 0.25
11 Surface Soil at Other Unpaved Areas N. of Fence * 6 8,161 0.10
11 Surface Soil at Abandoned Canal Area * 6 5,746 0.32
11 Sub-Surface Soil at Abandoned Canal Area * 30 28,728 0.32
1 1 Other Surface Soil Around Safety Light Bldgs. *6 8,653 0.22
11 Surface Soil at Area Between Fence and River * 6 5,343 0.13

RAD WASTE SUBTOTAL: 111,986
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Table A-13
MISCELLANEOUS ITEM INVENTORY ESTIMATE
Safety Light

NUMBER MATERIAL PERCENT ENVIRO BARNWELL BARNWELL ENVIRO
DESCRIPTION LOC WBS OF OF BULK UNIT UNIT TOTAL TOTAL DIRECT DISPOSAL DISPOSAL DISPOSAL DISPOSAL

CODE No. UNITS UNITS CONSTRUCT. DENSITY WEIGHT VOLUME WEIGHT VOLUME BURY WEIGHT WEIGHT VOLUME VOLUME
(bWV3) (lb) I (13) (lb) (n^3) (vdl %) (lb) (b) (nt^3) (tA3)

Early Demolition of Specified Rooms for the Etching Building i CF 11,218 MIsc 34.5 1.0 387,035 11,218 100% 387,035 0 0 11,218
Floor Slabs Demolition for Specified Rooms for the Etching Building 1 CF 1,516 Concrete 100.0 1.0 151.600 1,516 100% 151,600 0 0 1,516

Equipment Removal from Early Demolition Rms Etching Buiiding I CF 3,881 MISC 63.7 1.0 247.217 3,881 100% 247,217 0 0 3,881
Ion Exchange Building Demolition 3 CF 130 MIsc 34.5 1,0 4,468 130 100% 4,468 0 0 130

Floor Slab Ion Exchange Buiiding DemolitIon 3 CF 18 Concrete 100.0 1.0 1,750 IS 100% 1,750 0 0 18
Equipment Removal ion Exchange Building 3 CF 45 MIsc 63.7 1.0 2,854 45 100% 2,854 0 0 45

Floor Slab Old Garage 4 CF 120 Concrete 100.0 1.0 12,000 120 1001% 12,000 0 0 120
8 x 8 Block Building Demolition 6 CF 237 MIsc 34.5 1.0 8,170 237 100% 8,170 0 0 237

Floor Slab 8 x 8 Block Building Demolition 6 CF 32 Concrete 100.0 1.0 3,200 32 100% 3,200 0 0 32
Equipment Removal 8 x 8 Block Building 6 CF 82 Masc 63.7 1.0 5,218 82 100% 5,218 0 0 82

Old Radium Vault Building Demolition 7 CF 1.036 MIsc 34.5 1.0 35,742 1,036 100% 35,742 0 0 1,036
Floor Slab Old Radium Vault Building Demolition 7 CF 140 Concrete 100.0 1.0 14,000 140 100% 14,000 0 0 140
Equipment Removal Old Radium Vault Building 7 CF 358 MIsc 63.7 1.0 22,830 358 100% 22,830 0 0 358

Above Ground Silo Demolition 9 CF 237 MIsc 34.5 1.0 8,170 237 100% 8,170 0 0 237
Floor Slab Above Ground Silo Demolition 9 CF 32 Concrete 100.0 1.0 3,200 32 100% 3,200 0 0 32
Equipment Removal Above Ground Silo 9 CF 82 Mlsc 63.7 1.0 5,218 82 100% 5,218 0 0 82

Personnel Building Demolition 10 CF 2.131 MIsc 34.5 1.0 73,526 2,131 100% 73,526 0 0 2.131
Equipment Removal Personnel Building 10 CF 737 MIsc 63.7 1.0 46,965 737 100% 46,965 0 0 737

Lacquer Storge Building Demolition lo CF 4.196 MIsc 34.5 1.0 144,755 4,196 100% 144,755 0 0 4.196
Floor Slab Lacquer Storge Building 10 CF 567 Concrete 100.0 1.0 56,700 567 100% 56,700 0 0 567

Equipment Removal Lacquer Storge Building 10 CF 363 Misc 63.7 1.0 23,115 363 100% 23.115 0 0 363
Well House Building Demolition 10 CF 1,709 Misc 34.5 1.0 58,974 1,709 1001% 58,974 0 0 1,709

Equipment Removal Well House Building 10 CF 591 MIsc 63.7 1.0 37,670 591 100% 37,670 0 0 591
Pipe House Building Demolition 10 CF 2,960 MIsc 34,5 1.0 102,120 2.960 100%. 102,120 0 0 2,960
Floor Slab Pipe House Building 10 CF 400 Concrete 100.0 1.0 40,000 400 100% 40,000 0 0 400

Equipment Removal Pipe House Building 10 CF 1,024 MIsc 63.7 1.0 65,229 1.024 100% 65,229 0 0 1,024
Old House Building Demolition 10 CF 5,802 Misc 34.5 1.0 200,155 5.802 100% 200,155 0 0 5,802

Equipment Removal Old House Building 10 CF 2.007 Misc 63.7 1.0 127,848 2,007 100% 127,848 0 0 2.007
Sr-90 Sources Vault Building Demolition 10 CF 777 Misc 34.5 1.0 26,807 777 100% 26,807 0 0 777

Equipment Removal Sr-90 Sources Vault Building 10 CF 269 MIsc 63.7 1.6 17.123 269 100% 17.123 0 0 269
Removed Buried Drain Pipe 11 CF 59 MIsc 75.0 1.0 4,425 59 100% 4,425 0 0 59

Removed Imbedded Drain Pipe 11 LF 400 Steel 68.9 53.6 0.8 21,424 311 100% 21,424 0 0 311
Removed Buried Sewer Pipe 11 CF 15 Misc 75.0 1.0 1,125 15 100% 1,125 0 0 15

Removed Imbedded Sewer Pipe 11 LF 100 Stee 94.6 19.0 0.2 1,897 20 100% 1,897 0 0 20
Removed Manholes and Catch Basins ii CF 2 MIsc 55.7 4,200.0 75.40 8,400 151 100% 8.400 0 0 151

Removed Duct Work for Main Bldg 2'nd Floor 10 LF 200 tee 15.2 3.0 600 39 100% 600 0 0 39
Remove Asbestos 1o LF 400 Asbestos 20.0 0.2 1,571 79 100% 1,571 0 0 79

Remove Equipment from Etching Building Production Rooms 10 CF 5,825 MIsc 63.7 1.0 371,058 5,825 100% 371,058 0 0 5,825
Remove Equipment from Main Building ProductionRooms 10 CF 7,721 Mlsc 63.7 1.0 491,821 7,721 100% 491,821 0 0 7,721

TOTALS 2,835,979 66,916 100% 2,836,979 0 0 66,816
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