
INEEUEXT-2000-01209

Fu?CEIVED
Nov012000

Cw-Tl

INTEC High-Level Waste Studies
Universal Solvent Extraction Feasibility Study

Jila Banaee
Charles M. Barnes

Terry Battisti
Steve Herrmann

Sylvester J. Losinski
Scott McBride

Published September 2000

Idaho National Engineering and Environmental Laboratory
High-Level Waste Department

Idaho Falls, Idaho 83415

Prepared for the
U.S. Department of Energy

Assistant Secretary for
Environmental Management

Under DOE Idaho Operations Office
Contract DE-AC07-991D13727

.-=- , ., ,, .... ~“., *, .,Lr ,- ,, ., ,,,,... ,,.+..,.. ,,.-,-T,.. j . ,,, .,. ., , . . . . . . . , ..-,. - ..:. ,
—.. . — ,-.





DISCLAIMER

This repo~ was prepared as an account of work sponsored
by an agency of the United States Government. Neither
the United States Government nor any agency thereof, nor
any of their employees, make any warranty, express or
implied, or assumes any legal liability or responsibility for
the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or
represents that its use would not infringe privately owned
rights. Reference herein to any specific commercial
product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute
or imply its endorsement, recommendation, or favoring by
the United States Government or any agency thereof. The
views and opinions of authors expressed herein do not
necessarily state or reflect those of the United States
Government or any agency thereof.

... . -, .,,, .T. .~,-m.. .. . . , .,-.mTl-m--.-, ,.. .. . . . . ---



DIS CLAIMER

Portions of this document may be illegible

in electronic image products. Images are

produced from the best available original

document.

WL ---., s<?-,.. , .-. . .. . ... ... -. .. .. . .. - ..—. - --- - .—



ABSTRACT

This report summarizes a feasibility study that has been conducted on the
Universal Solvent Extraction (UNEX) Process for treatment and disposal of 4.3
million liters of INEEL sodium-bearing waste located at the Idaho Nuclear
Technology and Engineering Center. This feasibility study covers two scenarios
of treatment. The fust, the UNEX process, partitions the actinides and Cs/Sr
from the SBW and forms remote-handled TRU and contact-handled LLW forms.
The second process, known as the ModMed UNEX Process, partitions the’Cs/Sr
from the SBW and creates remote-handled LLW and contact-handled TRU waste
forms. Phase one of this study, covered in the 30% review document, dealt with
defting the processes and defining the major unit operations. The second phase
of the project, contained in the 60% review, expanded on the application of the
UNEX processes and included facility requirements and definitions. Two facility
options were investigated for the UNEX process, resulting in a 2 x 2 matrix of
process/facility scenarios as follows: Option A, UNEX at Greenfield Facility,
Option B, Modified UNEX at Greenfield Facility, Option C, UNEX at NWCF,
and Option D, Modfiled UNEX at NWCF. Phase three of this study, included in
this document, covers life-cycle costs for all options presented along with results
and conclusions determined from the study.
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SUMMARY

A feasibility study for the processing of 4.3 million liters of sodium-
bearing waste (SBW) through the Universal Solvent Extraction (UNEX) process
has been completed. Four different processing options pertaining to the UNIX
process were addressed. These options include Option A, UNEX process in a
Greerdleld Facility, Option B, Modified UNEX in a new (Greefileld) Facility,
Option C, UNEX in NWCF, and Option D, Modified UNEX in NWCF.

This study covers the Design Basis and Assumptions for the project,
Process Descriptions, Facility Descriptions, Cost Estimates, Project Schedule,
Requirements and Assessments, and is concluded with Uncertainties and
Recommended Resolutions.

Two options for processing the SBW have been evaluated. The first was
the UNEX process, which separates the actinides, Cesium (Cs) and Strontium
(Sr), from the SBW and creates a remote-handled TRU along with a contact
handled LLW. The second separation option evaluated was the Modified UNEX
process which separates the Cs/Sr from the SBW and results in a remote-handled
LLW and a contact-handled TRU waste. Results from this study show that a
total of 44,700 drums of waste will be generated from the UNEX process, while
29,200 drums will be created using the Modified UNEX process.

Cost estimates for the processes and facilities have also been determined.
Option A, the UNEX process in a Greenfield Facility, has an estimated life-cycle
cost of $744 million of which roughly$514 million is allocated for capital costs.
Option B, the Modified UNEX process, is estimated to cost $890 million with
$514 million dollars associated with Capital Costs. Option C, the UNEX Process
in the NWCF, has a Life Cycle Cost of roughly $848 million dollars with
$604 million allocated for Capital Costs. Lastly, Option D, Modified UNEX in
the NWCF, is estimated to cost roughly $995 million of which $609 million is
allocated for capital costs. All cost estimates associated with this study include
costs for storage of the final waste forms.

From an economics perspective, all four options are very capital intensive
relative to the discounted LCC. This is largely the result of the SBW treatment
facility size, its throughput requirements, and the duration of the treatment
campaign. However, options that employ Greenfield construction have a lower
discoimted LCC. Additionally, the two options that employ the Modified UNEX
Process is more resource intensive since a majority of the treated SBW is
disposed at WIPP. As a result, the lowest cost alternative (Option A) employs
both the advantages of a Greenfield site construction and minimizes the volume
of waste disposed at WJPP by employing the UNEX Process. The next-lowest
cost alternative (Option C) continues to employ the UNEX process. This
suggests that the marginal cost differences in the treatment process is more of a
cost driver than the marginal cost differences in facility location.

A preliminary schedule for the project was also estimated in this study.
Assuming a start date of Janurwy2001, the UNEX separations project would be
completed in January 2013. This timeline includes conceptual design, project
support, design, construction, facility acceptance, project management, and
interim storage of waste.
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Universal Solvent

1.

Extraction Feasibility Study

INTRODUCTION

Treatment of radioactive waste at the Idaho Nuclear Technology and Engineering Center (INTEC)
at the Idaho National Engineering and Environmental Laboratory (INEEL) is mandated under a
Settlement Agreement signed October 16, 1995, between the U.S. Department of Energy (DOE), the U.S.
Department of Navy, and the State of Idaho. A portion of the Agreement requires that liquid sodium-
bearing waste (SBW) in the INTEC Tank Farm tanks be calcined (i.e., treated) by the end of 2012.
Initially, the SBW was to be treated in the New Waste Calcining Facility (NWCF) at lNTEC. Due to
permitting considerations associated with the NWCF, development of alternative treatment options are
being considered.

An April 3, 1992, Consent Order of the Notice of Noncompliance between the U.S. Environmental
Protection Agency (EPA) and the State of Idaho requires that the DOE “cease use” of five of eleven
tanks, which are contained in pillar and panel vaults, by March 31,2003. As a result of the early closure
of these tanks, there is a concerted effort to treat all liquid waste in preparation for tank closures.

1.1 Background

This study investigates treatment of the current INTEC tank farm liquid waste inventory, plus any
newly generated liquid waste (NGLW) produced before January 2013 and stored in the INTEC tank farm.
It assumes that the NWCF calciner will not be operational, and further assumes that the NWCF building
can be used for Universal Solvent Extraction (UNIX) or Modified UNEX processes.

Four approaches to the UNEX and Modified UNEX treatment options are considered

1. UNEX treatment process in a new (Greenfield) Facility

2. UNEX treatment process with a portion of the processing equipment located in the NWCF
building and the remainder of the processing equipment in a new Greenfield Facility

3. MocMed UNEX treatment process in a new Greenfield Facility

4. Modiiled UNEX treatment process with a portion of the processing equipment located in the
NWCF building and the remainder of the processing equipment in a new Greenfield Facility.

1.2 Objective and Scope of Work

The primary objectives of this study are to determine the feasibility and costs of the UNEX and
Modified UNEX processes for treating SBW and NGLW at INTEC. The following activities are being
performed in this study to meet these objectives:

● Conducting literature and theoretical reseach of known technological issues dealing with
processability and waste form properties

● Development of a design basis to include anticipated composition of waste requiring
processing and the processing schedule



●

●

●

●

●

●

●

●

Development of an integrated process strategy that includes interface with existing INTEC
facilities, unit operations-treatment trains, startup and shutdown operational issues, process
control strategies, radiological dose and contamination control strategies, and disposition of
primary and secondary waste streams

Selection, definition, and sizing of major processing equipment and materials handling
systems

Generate facility and site layouts that support and contain process equipment and site
interfaces

Generate estimates of operational labor, materials, and utilities required during process
operations

Perform regulatory compliance and permitting analysis to include facility operation and
wasteform disposal

Develop capital cost and life-cycle cost estimates supporting construction, operation, and
decommissioning of the defiied facility.

Performing analysis of the overall feasibility of the process for SBW and examining the
potential for applicability to processing other wasteforms.

Develop a project schedule for each of the UNEX options.

1.3 Concept Overview

The basic UNEX and Modified UNEX processes are illustrated in the process flow diagrams
included in Appendix B. Both of the processes consist of the following major steps:

1. Rough filtration of undissolved solids (UDS) from the liquid waste feed stream

2. Radionuclide extinction by liquid/liquid solvent centrifugal contractors

3. Processing of the high-activity fraction by evaporative drying

4. Processing of the low-activity fraction by neutralization and grouting

5. Packaging and temporarily storing the high-activity and low-activity waste products.

The UNEX and MoWled UNEX processes differ by the extraction of radionuclides. In the UIVEX
process, over 99% of the cesiun strontium and the actinides are extracted into a remote-handled TRU
crystallite (RHTC) form. The Modifkd UNEX process likewise extracts over 99% of the cesium and
strontium but allows the actinides to remain with the low-activity fraction.



2. DESIGN BASIS AND ASSUMPTIONS

2.1 Site description

The design basis for this study assumes that the UNEX or Modified UNEX facility will be located
within the existing boundaries of INTEC. Conceptual site layouts are included in Appendix D. The site
identified in this study lies north of Cyprus Avenue and west of Lodge Pole Street. Access portals for
personnel, materials delivery, and waste transport will be through existing INTEC portals.

2.2 Mass and Energy Balance

The UNEX and Modifkd UNEX material balances were prepared using an Excel Visual Basic
model. The basis for the input parameters to the model and the calculation methods used in the model are
briefly discussed below. Most of the input parameters were taken from (1) J. D. Law, “Update of
Flowsheet Assumptions for Treatment of SBW with the UNEX and Modified UNEX Processes,” March
14,2000, (2) J. D. Law, “Flowsheet Assumptions for Treatment of SBW with the UNEX process:’
JLAW-04-99, October 25, 1999, and (3) J. D. Law, “Flowsheet Assumptions for Treatment of SBW with
a Modified UNEX Process (Cs and Sr Removal Only), JLAW-05-99, November 15, 1999.

The material balances for the UNEX and Modified UNEX processes are included in Appendix C of
this study. Process equipment energy balances were performed for major process equipment, based on
the flow rates defined in the material balance, and are also included in Appendix C.

2.2.1 Feed Composition

The feed volume and composition of liquid waste to be treated in the UNEX or Modified UNEX
process was calculated by

1.

2.

3.

4.

5.

6.

7.

8.

2.2.1.1

Obtaining existing Tank Farm inventory volumes and compositions

Calculating volumes and compositions of tank farm wastes after concentration in the High-
Level Liquid Waste Evaporator (HLLWE) for tanks that are presently dilute

Obtaining the most recent estimates of NGLW volumes for the period 2000-2012

Obtaining NGLW stream compositions

Calculating the composition of all combined NGLW streams after concentration in the
PEWE and HLLWE

Calculating the total liquid waste volume and average composition of all waste, including
waste presently in the tank farm that will not be further concentrated, waste presently in the
tank farm after concentration in the HLLWE, and concentrated NGLW

Adjusting radionuclide concentrations to account for decay to January 1,2008

Calculating UDS chemical and radionuclide concentrations.

SB W Waste Volume and Chemical Species Concentrations. Present Tank Farm
volumes were taken from the INEEL HLW Systems Engineering web page “Tank Farm Volumes,”
http://challenger.inel. gov/nichtiim/tankdatr#hnkma~.h@ and are current to January31, 2000. Each
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tank volume, except for WM-1 88, was increased by 5%, an assumed dilution due to steam jet transfer.
The steam jet dilution factor is needed both to obtain the accurate waste volume that will be received in
the treatment process feed tank and for consistency with composition analyses that were obtained from
steam jetted samples.

The primary source for chemical specie concentration of Tank Farm waste is the worksheet “TF
Inven” in the Excel spreadsheet prepared by D. Staiger, “Clark Residual Estimate 2016 for No Action
Alternative 24 Jan 2000” dated March 1,2000. Although this spreadsheet has not been published, the
data is consistent with that on the Tank Farm web pages (accessible from
htiP://challen~er.inel. Eov/nichtiititankdat~*aP.htm, updated January 7, 2000) and is also
consistent, with a few exceptions, with R. E. Schindler, “Composition of Wastes in Tank F~”
Schindler-04-99, February 11, 1999.

For a few tanks and a few species, primarily As, Cd, Ni, and Zr, concentrations were either not
shown in Staiger’s tables or were shown as detection limit values, so data from Schindler-04-99 were
used. The concentration of mercury inWM-189 in Staiger’s tables and Schindler-04-99 is not correct
based on an e-mail note from R. E. Schindler I received June 8, 1999. The corrected value is documented
in Table 1 of R. A. Wood, “Updated Aluminum Nitrate/WM-l 89 Blend Calculations for 500°C and
600”C Operation During NWCF Run H4,” RAW-01-00, February 14,2000.

Chemical species compositional data for WM-188 were taken from Patterson (1999). Because the
WM-188 samples were taken directly from the tank, steam jet dilution was not included in the volume of
WM-188.

Concentrations of As, F, POA,Se, and TOC for W’M-l82 were taken from unpublished data from
Light Duty Utility Arm samples taken in FY-2000. For a number of trace species such as Ag, Mn, and
Mo, data was available for some but not all of the tanks, and so missing concentrations were assumed to
be equal to the weighted average of the tanks for which data were available.

Nonradioactive cesium concentrations were obtained by using the ratio of nonradioactive cesium to
137Cscalculated from data in D. R. Wenzel, “Calculation of 1999 Radionuclide Inventory for Sodium
Bearing Waste; Wen-20-99, May 18, 1999. Wenzel’s data provides total cesium, 134Cs,135Cs,and 137Cs
concentrations; from these, the concentration of nonradioactive cesium can be obtained by difference.
The ratio was corrected to a decay date of January 2000 and then multiplied by *37CSconcentrations for
each tank, also decayed to January 2000.

Nitrate concentrations were calculated by charge balance, and deviated from measured values by an
average 0.3 molesfliter.

UDS concentrations for WM-180, WM-181, WM-185, and WM-189 were taken from R. E.
Schindler, “Composition of Wastes in Tank Farm,” Schindler-04-99, February 11, 1999. UDS
concentrations for the other tanks were taken from K. J. Rebish/J. A. Nenni, “Tank Farm Inventory,”
KJR-02-94/JAN-03 -94, June 23, 1994. The UDS concentration in the “average” SBW feed, used in the
mass balance for this study, was derived from the above-referenced UDS values for tanks in the Tank
Farm. These values ranged from a low of 0.17 g/liter for WM-1 81 to 5.05 #liter for WM-1 86. Liquid in
some of the existing tanks will be concentrated in the HLLWE, and it was assumed that the UDS
concentrated by the same factor as nonvolatile species.

2.2.1.2 SB W Radionuclide Concentrations. Radionuclide concentrations were taken from
three sources. Values in Dan Staiger’s spreadsheet “Clark Residual Estimate 2016 for No Action
Alternative 24 Jan 2000” dated March 1, 2000; worksheet “TF Inven” were decayed from July 1999 to

4



January, 2000. Concentrations of a few species, primarily uranium isotopes and 1291,were not available
on this spreadsheet for some of the tanks, but were shown on the Tank Farm web pages, accessible from
the summary page http://challen~er.inel. Eov/nichtt/im/tankdata/Tankmau.htm. Concentrations not
available from either of these sources were calculated from data in D. R. Wenzel, “Calculation of July,
1999 Radionuclide Inventory for INTEC Wastes:’ Wen-27-99, November 7, 1999. Radionuclides
concentrations were calculated by using ratios derived from Wenzel. For example, the concentration of
‘3Am was obtained by multiplying the concentration of ‘lAm by the ratio of ~3Am/241Amshown in
Wenzel, corrected to a decay date of January 2000.

2.2.1.3 NGL W Vo/ume and Composition. Projected volumes of NGLW are given in Clark
Millet’s Excel spreadsheet “Baseline Option C-600-REV 4,” received March 7,2000. The following
adjustments were made to the projections shown by Millet:

1. Tank farm flushes were deleted from the NGLW, based on the assumption that any non-
water components of the tank farm flushes would be accounted for in the SBW inventory.

2. Waste from NWCF operations in the years 2010-2012 were deleted based on assuming no
restart of the calciner in 2010.

3. Calciner closure flushes were moved up from 2015 to before 2012.

The composition of the NGLW was calculated from individual stream compositions shown in
Appendix B of Tripp (1998) and from volume fractions of individual waste streams as determined fi-om
Clark Millet’s spreadsheet. Compositions are not available for every NGLW waste stre~ hence the
streams were grouped into similar types. The total NGLW was calculated as the weighted average of
seven waste streams as shown in Table 1.

Table 1. Waste streams used for weighted average.

Fraction Stream

0.009 CPP-603Deactivation

0.02 CPP-601/627/640
Deactivation

0.144 NWCF Decon Facility

0.123 CPP-601 Lab Drains

0.23 PEW De-scale

0.202 NWCF Flushes

0.48 Type O(NWCF-derived)

The chemical composition of the Type Owaste was assumed equal to the average Tank Farm waste
composition; compositions of the other wastes, in dilute fo~ were taken from Tripp (1998).
Radionuclide concentrations of concentrated Type Owaste were assumed to be equal to 20% of
concentrated Tank Farm waste, except for 3Hand 12?I.Because this waste is derived from processing
Tank Farm waste, theoretically it would add no radioactivity to the SBW. However, to account for
radionuclides in other NGLW streams for which no or incomplete radiochemical analyses are available
and to allow for small amounts of radioactivity that maybe present in lines and other tanks in the NWCF,



a value of 20% was assumed. However because of the volatility of 3Hand 1291in calcination, the Type O
NGLW was assumed to have no 3H and 1291.

The NGLW waste streams were concentrated according to the PEW and HLLW evaporator
concentration ratios in Clark Millet’s spreadsheet, with one exception. The CPP-601 Lab Drains waste
was only concentrated by a factor of 20 to avoid excessively high nitrate concentrations in the
concentrate. When the NGLW is evaporated, a portion of the nitric acid present in these evaporator feeds
will be volatilized and then be recovered in the Liquid Effluent Treatment and Disposal (LET&D)
Facility bottoms, which will become a separate NGLW stream. To account for this acid return in the total
NGLW, no acid was removed in the concentration calculations.

Radionuclide concentrations in NGLW were decayed from the data of analysis to January 1,2008.
.

2.2.1.4 SB W Concentration in the HLL WE. Liquid presently in Tanks WM-181, WM-184,
WM-1 86, andWM-187 was assumed concentrated by evaporation in the HLLWE. Approximately 50%
of the waste in V/M-l 81 was combined with the wasteinWM-184 and concentrated by a factor of 1.73.
The remaining WM-18 1 liquid was combined with the wasteinWM-186 and concentrated by a factor of
2.39. The basis for these concentration factors as well as fractions of nitric acid, HC1, HF, and Hg
removed from the waste are included in data provided by R. E. Schindler, “HLLWE Feed Blends for
Wastes From WM-186, WM-184 and WM-181,” Schi-17-98, July 28, 1998. WM-187 liquid, which is
even less concentrated than the other tanks, was concentrated by a factor of 2.6. The evaporator
condensate composition, and hence the amount of HN03, HCI, HF, and Hg removed, was based on
interpolated data in Schi-17-98 based on evaporator feed composition.

2.2.1.5 Trace Species Concentrations. Molar concentrations of fission products and other trace
species in SBW were taken from D. R. Wenzel, “Calculation of 1999 Radionuclide Inventory for Sodium
Bearing Waste,” Wen-20-99, May 18, 1999 and D. R. Wenzel, “Calculation of the Mass of Individual
Elements in ICPP Wastes From Fission,” Wen-05-98, March 2, 1998. These species include Ce, Nb, Nd,
Pd, Pr, Ru, Sn, Sr, Ac, At, Be, Br, Cf, Cm, Dy, Er, Eu, Fr, Ga, Gd, Ge, Ho, In, La, Li, Pa, PnL Po, Ra, Rb,
Rh, Sb, SnL Tb, Te, Th, Tl, Tm, Y, and Yb.

2.2.1.6 SB W Radionuclide Decay. Radionuclide concentrations of SBW were decayed from
January 2000 to January 2008 based on half-life data. Generation rates of 241Arn,‘2Cm, 231Th,233U,“U,
137Ta, and 90Ywere included in these calculations.

2.2.1.7 UDS Composition. The chemical composition of UDS is based on unpublished
calculations of Arlin Olson shown in Table 2.



Table 2. UDS composition.

Component Wt% Compounds

Al

B

Ca

Cd

Cr

Cu

Fe

Hg

K

Li

Mg

Mn

Mo

Na

Nb

Ni

Pb

Pd

Rh

Ru

Si

Sn

Ti

Zn

Zr

cl

F

P04

Soq

HZO

o

1.80%

2.99%

0.91%

0.16%

0.23%

0.16%

2.49%

0.59%

1.60%

0.16%

1.62%

0.39%

1.62%

4.35%

0.15%

1.46%

0.16%

0.10%

0.16%

1.62%

4.09%

0.81%

0.16%

0.16%

13.95%

2.72%

2.66%

13.45%

14.76%

7.12%

17.41%

A1P04

BZOS

caF2

CdCr04

CrzOs

CUMOOA

FeP04-2Hz0

HgC12

KC1

KNbos

Li3P04

MgSiO~

MnOz

M003

Na3POQ

NaCl

NaF

NiO

PbSOd

PdO

Rhoz

RUOZ

SiOz

SnOz

Ti02

Zn@Od)z

Zk(SOA)2-4H20

Z@

100.00%
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Data from three sources were used to calculate radionuclide concentrations in UDS:

1. M. C. Swenson, “Historical Tank Farm Sample Results,” MCS-27-92, December 17, 1992

2. M. Patterson, Light Duty Utility Arm Deployment in Tank WM-188, INEEL/EXT-99-O1302,
December, 1999

3. Unpublished data from Light Duty Utility Arm samples of WM-182 taken in FY-2000,

Activities for solids in each tank were decayed from their date of analysis to January 1,2008 and
combined into an average based on the relative proportion of UDS in each tank. Concentrations of ~lAm,
137%a, and 90Yinclude generation rates from 241Pu,137Cs,and 90Sr.

2.2.2 SBW Filtration

The material balance assumes 90% removal of UDS. The basis for the UDS removal et%ciency is
the activity of TRU and other radionuclides in the LAW grout product. At 90% removal ei%ciency, the
TRU activity in the LAW grout is 2.6 nCi/g, and the “sum of the fractions” is 92% of the NRC limit for
Class A waste.

The UDS return composition assumes a solids concentration of 20% (in SBW liquid) in the UDS
concentrate diluted to 10% by water jet transfer. The UDS return rate is 50 gpm for a period of about 16
minutes every month.

2.2.3 UNEX Feed Adjustment

3.3-molar HF is added to the filtered SBW in a volume ratio of 0.1 HF solution to 1.0 SBW feed to
complex zirconium in the SBW. 1 This feed adjustment is not needed if actinides are not removed
(Modified U_NEX). The density of 5.2- molar HF is 1.04 g/cm3, as per Table 2-58 of Perry et al (1997).

The 3.3- molar HF solution is made up from a 50’%HF solution, equivalent to 30- molar HF, and
having a density of 1.198 glcm3.

2.2.4 UNEX Separations

The basis for material balance calculations for the UNEX process, including number of extraction,
scrub, and strip stages, organic to aqueous ratios, distribution coet%cients, and solvent, scrub and strip
compositions, is given in J. D. Law, “Update of Flowsheet Assumptions for Treatment of SBW with the
UNEX and Modified UNEX process:’ March 14, 2000; J. D. Law, “Flowsheet Assumptions for
Treatment of SBW with the UNEX Process:’ JLAW-04-99, October 25, 1999; and J. D. Law, “Flowsheet
Assumptions for Treatment of SBW with a Modified UNEX Process (Cs and Sr Removal Only),” JLAW-
05-99, November 15, 1999.

The material balance model uses the above input parameters to iteratively calculate stage-by-stage
compositions through the UNEX extraction, scrub, and strip sections until a convergence tolerance is
satisfied. The convergence tolerance, equal to the maximum fractional change of a composition or rate
from one iteration to the next, was set at 10-12.

. I

1TheUNEXfeedfluorideadjustmentisspecifiedinJ.D.Law,“UpdateofFlowsheetAssumptionsforTreatmentofSBWwiththeUNEXand
ModifiedUNEXp173&sS; March14,2CO0.



The composition of the UNEX solvent and of scrub and strip feed solutions are given in the above
letters of Jack Law. The material balance model includes make-up modules for these feed streams.
Chemicals to makeup the UNEX solvent and strip solutions, including Phenyltrifluoromethyl Sulfone
(FS-13), Diphenyl-N,N-dibutylcarbamoyl-methyl phosphine oxide (CMPO), Polyethylene Glycol 400
(PEG-400), chlorinated cobalt dicarbolide (ChCoDiC), guanidine carbonate (GC), and Diethylenetriamine
Pentaacetic Acid (DTPA) are assumed available in pure form. Aluminum nitrate for scrub feed was
assumed to be procured as a 50 wt% solution of A1(N03)3,equivalent to a 59.5% solution of aluminum
nitrate nonahydrate (ANN). Makeup water and nitric acid for these feeds are supplied by the acid
fractionator condensate and bottoms.

The material balance shows a single concentration of UNEX solvent in raffinate and strip effluents,
based on a total entrainment and volubility of lg/liter. Jack Law provides a breakdown of solvent carry-
over by component and effluent in “Update of Flowsheet Assumptions for Treatment of SBW with the
UNEX and Modified UNEX Process,” March 14,2000, as shown in Table 3 below. The value used in
the material balance was approximated from this data.

Table 3. Breakdown of solvent carry-over by component and effluent.

Raffinate StXiD

PEG-400 volubility, mg/liter 50 250

FS-13 volubility, mg/liter 200 120

ChCoDiC volubility, mg/liter 5 5

CMPO volubility, mg/liter 5 5

Solvent entrainment, mg/liter 700 233

Total, mg/liter 960 613

The volubility of water in the UNEX solvent was assumed in the material balance to be 1 #liter,
based on data provided by Jack Law.

2.2.5 UNEX Strip Processing

The strip effluent from UNEX is concentrated and crystallized in a thin-film dryer or alternative
crystallizer. The thin-film dryer would concentrate the strip solutions to a powder with a moisture content
of 10 wt %. The RHTC solids were assumed to have a density of 0.58 g/cm3, based on the loose-fill
density of guanadine carbonate.

2.2.6 LAW Evaporation and Acid Recovery

Material balance calculations for the LAW evaporation are based on results from ASPEN PLUS
vapor-liquid equilibrium calculations. The equations used in the model are:

FWOS= 0.025 *(VRF) -0.045 for UNEX with actinide removal

FmoS = 0.03765 *(VRF) -0.052 for UNEX without actinide removal

F~cl= (0.072 * (VRF) - 0.148) for actinide removal

F~cl= (0.1094 * (VRF) - 0.1695) for no actinide removal

F~~= 8.35x 10-8* (VW) – 1.48 x 10-7 for both cases
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For HF, ASPEN PLUS results show only -0.005 % of the fluoride in the feed carrying into the
overhead. Based on data for the PEWE, the HF carryover was set to 0.5%.

The LAW evaporator concentrates the feed to a total solids content of 600 #liter. The density of
the bottoms is assumed to be 1.35 and of the overhead 1.002.

The INTEC LET&D facility will be used recover nitric acid from the LAW overhead. For the
Modified UNEX process, the LET&D facility will recover about 65% of the acid needed (as 100%
HNO~) in the process. 15.9-molar HNOq acid, along with recycle water is used to make-up the total
process nitric acid requirement for the Modified UNEX process. A small amount of make-up acid will be
required in the UNEX process for start-up and initial chemical inventones.

2.2.7 LAW Neutralization and Grouting

Two different grout formulations were used for the two material balance cases based on the
anticipated disposal sites for the waste products. For grouts such as would be required for the UNEX
actinide removal case, development at the INEEL has shown that SBW can be grouted directly with
proper pH adjustment (Herbst et al. 1998). The concentrated LAW from the UNEX process will be very
similar in composition to SBW, hence the direct grouting development results (42.5 $ZO waste loading)
were used as the basis for grouting parameters. The following grout formulation was used (from Table 12
of Herbst et al. 1998):

For “performance grouts” such as would be required for the UNEX actinide removal case,
development at the INEEL has shown that SBW can be grouted directly either with an acidic or a basic
formulation (Herbst et al. 1998). However, the basic formulation allows for a higher waste loading
(42.5%) than the acidic formulation (30%). The concentrated LAW from the UNEX process will be very
similar in composition to SBW, hence the direct grouting development results were used as the basis for
grouting parameters. To minimize the grout volume, the following basic grout formulation was used
(from Table 12 of Herbst et al. 1998):

● Neutralization with 50% NaOH to a pH of 12 (0.1457 kg 5070 NaOH per kg grout)

● Solid grout additives: 14.0% Ca(OH)2

8.6% Portland cement

77.4% Blast furnace slag

● Waste loading 0.425 kg of neutralized liquid per kg of grout

The waste loading equates to a “dry” loading of about 22.4%. The grout density was assumed to be
1.63 kg/liter, as per test results for direct grouting of SBW with the basic formulation (Table 12, Herbst et
al. 1998).

For the case of disposal at WIPP, the grout formulation used is based on high-waste grouts
developed for the CSIWTRU Grout process for disposal at WIPP. The formulation used for the Modified
UNEX process with no actinide removal is (from Table 6 of Herbst et al. 1999)2:

2TbegroutformulationusedforthemodifiedUNEXisclosesttosamplesH-32andH-8,butwithslightmodificationsbasedondiscussionswith
JohnMcCray.SeealsoJ.A.McCray,“StatusReportforCSJXandNGLWDemonstrationGroutTesting:JAM-03-99,September30,1999.

10



● Weight Fraction Waste 0.70

● CaO 0.16

● Blast Furnace Slag 0.10

● Portland Cement 0.04.

In this case, CaO is added to the waste before the other additives to neutralize it and prevent
hydrogen sulfide formation and degradation of the cement clinker. The water content of the resulting
grout amounts to 38.5%, and the waste loading of 0.70 kg liquid per kg grouted waste corresponds to a
“dry” waste loading of 41.4 wt %.

Test data for grouts developed for the CSIWTRU Grout process with an 809’0loading remain soft
after curing, but generally meet the WIPP criteria for no free liquids. CaO needs to be mixed with the
waste before addition of the other additives to ensure no free liquid forrnation.3 Results from formulations
using 70% waste loading were “somewhat hard” and met LDR TCLP limits for Hg, Cr, Cd and Pb.3

For both cases, solid grout additives are assumed fed to the grout mix tank by gravity rather than
pneumatically, thus the exhaust from the grout mix tank and the entrained solids in this exhaust will be
low. The average exhaust flowrate was based on a 2.4 times the grout flowrate, and the solids
entrainment fraction was assumed to be 0.001 Yo.The exhaust is filtered by a prefilter and two stages of
HEPA filters, with assumed efficiencies of 95%, 99.5%, and 99.5% respectively.

2.3 Equipment Sizing and Selection

2.3.1 SBW Feed Filtration Equipment

Separation of the suspended solids (concentration 3 g/L) in the SBW (stream 115) is necessary for
the processing of the waste stream. This separation process is performed by two centrifugal membrane
filtration (CMF) systems, which use a high-shear rotary cross-flow process (CFP) to achieve a 95%
filtration efilciency of the SBW feed. Each of the two CMF systems will employ two parallel mounted
filtration housings, each containing ten 1l-in.-diameter disks with each disk having a total permeable
surface area of approximately 1 ft2. Each of the centrifugal housings has the capability of processing
2,500 gal/day of waste during continuous operation. A single centrifugal pump with a variable capacity
of up to 10 gpm is used to supply the inlet feed to the CMF housings. The rotation of the CMF filtration
discs, located inside the housings, is accomplished by a single 15-hp motor. All the components
associated with a single CMF are mounted on a baseplate, which is approximately 3-ft wide by 5-ft long,
has an overall height of 5 ft, and weights approximately 1,600 lb.

All wetted parts of the CMF are fabricated from stainless steel, with seals commensurate with
proven performance for the expected activity levels associated with the inlet stream. Inspection and
maintenance of the filter membrane and internal components is accomplished by vertical extraction of the
rotor and filtration disks after removal of j-clamp retention bolts holding the rotating assembly to the
CMF housing.

3J.A.McCray,“StatusReportforCSIXandNGLWDemonstrationGroutTesting;JAM-03-99,September30,1999
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2.3.2 Separation Equipment

Performance of the extraction, scrub, and strip portions of the UNEX process is accomplished
through the use of centrifugal contractors. Due to the arrangement of the individual inlet and discharge
ports on the separate contactor stages, individual pumps between each stage are not required.
Consequently, the entire driving head for fluid transport through the contactor stages maybe provided by
a single pump on both the inlet and discharge main supply lines.

For the 24 stages (2 scrub, 8 strip, and 14 extraction) required by the UNEX process, centrifugal
contractorswith an 11-cm diameter rotor are required. The combined assembly, consisting of 24 stages,
will require approximately 65 ftz of floor space and when mounted on 9-in. centers an overall footprint for
the contactor assembly of 3-ft wide and 22-ft long may be achieved. The cost estimate for the complete
24-stage assembly is $900K with any additional stages costing $25K each.

2.3.3 RHTC Processing Equipment

Generation of the remote-handled low-level waste (RH-LLW) or TRU (RHTC) crystallite will be
accomplished by a vertically mounted Thin-Film Dryer (TFD). To handle the expected 335-lb/hour feed
rate (consisting of 97% water), the TFD will have 22 ft2 of internal heat transfer area. The TFD operates
with 150 psig steam to effect the drying and with cooling water to condense and recover vapor. The
heated section of the dryer and the drive mechanism alone have a combination height of 11 ft. An
additional 13.2 ft of overhead clearance is required for rotor removal. The TFD would be skid mounted
with an accompanying condenser, condensate tank, and condensate transfer pump. Additional
information for the TFD is provided in Appendix F.

2.3.4 LLW/CHT Processing Equipment

The LAW Evaporator is a skid mounted, latent heat, steam-heated evaporator capable of
evaporating approximately 130 galhour on a continuous basis. The skid mount supports the 537 gal
evaporation tank, feed and recirculation pumps, off-gas condenser, steam heat condensate collection tank,
and all necessary piping and instrumentation and control devices. All PLC controllers and other control
instrumentation are remote-mounted for access by operations personnel. The skid which supports the
evaporator equipment is 58-in. wide x 127-in. long x 99-in. high with an estimated dry weight of 3,200 lb.

2.3.5 LLW Grouting Equipment

The Modified UNEX grout consistency is closely approximated in both content and viscosity by
the grout mixture used in the CsIX/TRU Grout design study. This study will use the equipment
configuration and grouting facility layout presented in the CSEWI’RUGrout study. The equipment
consists of dry grout ingredient feed systems and a vertical mixer drive system compatible with in-drum
lost-paddle mixing of grout in 55-gal drums.

2.3.5.1 Modified UNEX Grouting Facility. Clean 55-gal drums are remotely transported to one
of three grout mixing stations, where grout formation is accomplished in the 55-gal drum located inside a
containment cell. The lidless drum and grout mixture, which contains the discarded mixing blade, is then
remotely transported to a curing room where up to 30% by wt. of the drum contents is lost to the
atmosphere. After the grout has cured, the drum and contents are transfened back to the containment
box, where the drum lid is installed and the drum external surfaces decontaminated. Upon
decontamination, the drum is remotely transferred to the drum storage area attached directly to the
grouting facility building. The estimated number of 55-gal drums produced from the entire Modified
UNEX run is 29,200 drums based upon an 80% fill of each 55-gal drum. It is expected that since the

I
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mixing operation is conducted in-drum and in-cell, only three mixing stations will be required to meet the
roughly 49 drums/day of grout output required for the Modified UNBX process.

2.3.5.2 UI’WX Grouting Facility. The UNEX grouting facility is essentially the same as the
facility proposed for the Modifkd UNEX process with the exception that open lid curing of the grout
mixture is not required. Consequently, the formation of the grout in the 55-gal drums can be performed
in-drum out-of-cell. This requires the individual drums to be mated and decoupled from a grout mixing
glovebox. However, it eliminates the required decontamination of the drum externals following the
mixing process. Since the mating process of the drum to the grout mixing glovebox is a time consuming
process, it is anticipated that at least six individual mixing stations will be necessary to produce the
72 drtmdday of grout required by the UNEX process flow rates. It is estimated that the drum storage
facility for the entire production of UNEX drums must be capable of handling 44,700 drums based upon
an 80% fill of each drum. Atypical UNEX grouting glovebox design is presented in Figure 1 below.

Bulk dry material is delivered to the process facili~ by truck, where a semi-dense phase conveyor
system powered by a pneumatic air source is employed to transfer the material to the appropriate bulk
storage tank located outside of and next to the grouting facility (drawing P-6). As the grouting process
consumes material from the day tanks (T-205-6a, 6b, 6c) which are located near to the grout mixing
stations, a separate semi-dense phase conveyor is used to fill them from the bulk storage tanks (T-206-
1,2,3).

A gravity feed system is employed to move material horn the day storage tanks to the vertical drive
auger for injection into the grout mixing drums. The material may be either volume-metered in a batch
method, or a load scale, mounted under the vertical auger, maybe employed to provide a direct material
weight before use in the grouting procedure. The feed rate of material to the auger is controlled by a
rotary valve located on the bottom discharge of the dry storage tanks and maybe set to achieve the
desired feed rate by the operator.

rk:T’RAG:7ERT1cA

\

“L 55 GALLONDRUM
VERTICALAUGER

Figure 1. Typical UNEX grouting glovebox design.
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2.4 Interim Storage Requirements

Interim storage capacity will be provided for the total life-cycle quantity of waste generated from
the UNEX process or the Modified UNEX process. In the case of the UNEX process, storage capacity
will be provided for 45,000 55-gal drums of contact-handled low-level waste (CH-LLW) and
3602 x 10-ft cylinders of remote-handled TRU (RH-TRU). In the case of the Modified UNEX process,
storage capacity will be provided for 30,000 55-gal drums of CH-LLW and 2502 x 10-ft cylinders of RH-
TRU.

2.5 Surge Capacity Requirements

Surge capacity requirements serve to provide a buffer in decoupling unit operations for the UNEX
processes due to normal evolutions that are intermittent in nature or due to system upset conditions. A
nominal surge capacity requirement of 24-hours is used to drive the number and sizing of tanks between
unit operations. The primary operations, which serve as the basis for identifying surge capacities, are the
transfer of SBW from and return of UDS to the tank farms, the shut down and startup of the UNEX
contractors,the TFD operations, and the LAW treatment train. The following discusses each of these
operations.

The transfer of SBW from the tank farms and the subsequent return of the UDS are intermittent
operations and assumed to be performed on a daily basis. To support this operation, one SBW feed tank
and two SBW day tanks are provided. The SBW feed tank is sized for 24-hours of operation at the rnid-
level, which provides flexibility in the steam-jet transfer of SBW from the tank farms to the UNEX
process. The SBW feed tank feeds the cross-flow filter stations at a rate of 298 liter/hour. Since the SBW
filtration operates with two stations in parallel, each respective SBW day tank is sized for 12-hours of
operation. Only one station will be on-line at a time to feed the UNEX process with filtered SBW at 298
liters/hour, while accumulating solids in the on-line tank. Once the on-line tank is depleted, it is taken
off-line and the other filter station is placed on-line. The accumulated RHTS in the off-line SBW day
tank are pumped back to the tank farm and, subsequently, the day tank is refilled with SBW from the
SBW feed tank.

A 24-hour surge capacitance is provided between the cross-flow filtration and the UNEX
contractorsby three extraction feed tanks. One of the three tanks is always on-line to fill from the SBW
falters at a rate of 298 liters/hour, a second is on-line to feed the UNEX contractorsat the same flow rate,
and a third is off-line for holding and sampling. Each tank is sized for a 2590 additional capacitance
beyond the 24-hour fill at 298 literslhour to provide some operating margin and some low-level of fill
when placing and taking each of the tanks on and off-line.

A 24-hour surge capacitance is provided between the UNEX strip contractorsand the TFD at a rate
of 148 liters/hour. Since both the UNEX contractorsand the TFD can be shut down relatively quickly (i.e.
within an hour) in the case of an upset condition, the UNEX strip effluent tank could be operated at near
capacity to allow for a full 24-hour operating buffer. This capacitance is consistent with TFD operations,
which could require a relatively rigorous start-up scheme to establish conditions for thin-film drying.
Once steady-state conditions are established, perturbations should be minimized.

Surge capacitance is provided between the UNEX contractors and the LAW evaporator by two
UNEX rafllnate tanks and one LAW evaporator feed tank. Each of the two UNEX raffkate tanks is sized
for 12-hours of fill at a rate of 445 liters/hour. One of the two tanks is always on-line to receive rai%nate
tlom the UNEX extraction contractors. The other is off-line for holding and sampling. Once sampling is
complete and the LAW is accepted, the off-line tank is drained to the LAW evaporator feed tank. Once
the on-line UNEX rafllnate tank is filled, the other is placed on-line while the former is held for sampling.
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The LAW evaporator feed tank is sized for 48 hours of fdl at a rate of 593 literdhour which, when
operated at the mid-level, provides a 24 hour capacitance for filling or draining.

Surge capacitance is provided between the LAW evaporator and the grouting stations by three
neutralization tanks. Each of these tanks is sized for 12 hours of fdl at a rate of 297 liters/hour. These
tank sizes take exception to the 24-hour nominal surge capacitance in an effort to keep the tank size down
and the solid phase of the neutralized solution in suspension. Also, the smaller tank sizes aid in heat
removal for these jacketed tanks. With three neutralization tanks, one is on-line for filling and
neutralizing, a second is on-line for filling drums intermittently at the grouting stations, and a third is off-
line for holding and sampling.

2.6 Sampling Requirements

The purpose of in-process sampling is to monitor the UNEX process performance and verify that
waste form requirements are met. The scope of this discussion is qualitative and limited to the primary
sample locations in the UNEX processes, as well as make-up feed streams. The in-process streams
include the UNEX feed and raffinate streams, the remote-handled waste forms, the neutralization tanks,
and the contact-handled waste forms. The make-up feed streams include the UNEX solvent and the
UNEX scrub and strip solutions. The following discusses sampling locations, frequency, and duration for
each of these streams.

2.6.1 Sampling Locations, Frequency, and Duration

In both the UNEX and Modiiied UNEX processes, the SBW is filtered to remove UDS before
solvent extraction. Additionally, in the UNEX process the SBW is conditioned with hydrofluoric acid
(lIF) before introduction to the contractors. Consequently, three extraction feed tanks are provided to
accommodate sampling requirements at this point in the process. Two of the three tanks are on-line for
filling and draining, and one of the three tanks is off-line for sampling. The tanks are sized for 24-hour
capacitance; within which time the sampling of the extraction feed to ve~ UDS and HF conditioning
must be completed. Each of the three tanks is conilgumd with an air sparge for mixing. If UDS
concentrations are too high, the extraction feed shall be returned to the SBW feed tank. If the HF
concentration in the extraction feed is too low, than additiomd HI?maybe added. If it is too high, then
each of the tanks is conilgured for aluminum nitrate addition to bind the excess free fluoride, after which
the solution may be fed to the extraction contractors.

Since the principal function of the UNEX process is cesiuu strontium and actinide extraction, the
key sampling location is the UNEX ra.ffinate stream. For the UNEX process, the cesiuq strontium and
actinide concentrations in the raffinate require monitoring to ensure that the contact-handled waste form
will meet LLW criteria. The cesium concentration maybe monitored on-line and nonobtrusively;
however, a sample is required regardless to analyze for strontium and actinides. To accommodate these
needs, two UNEX raffinate tanks are incorporated into the flow diagrams, each with a 12-hour storage
capacitance, which is the estimated time necessary to obtain sample results. Thus, one tank will
accumulate raffinate from the contractorsand the other will be held for storage awaiting sample analysis
results. After the waste stream is qualified, the contents of the off-line raffinate storage tank are
discharged to the LAW evaporator feed tank. The same sampling approach applies for the Modified
UNEX process, with the exception that analysis of actinides will not be required. If sampling and
analysis showed that a raffinate stream were off-spec, then the off-spec material would be returned to one
of the extraction feed tanks for reprocessing.

The remote-handled waste forms will be sampled on a per-canister or per-lot of canisters basis.
The form of the sample would be a grab sample of the crystallite. The purpose of the sample would be to
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characterize the waste form and verify that waste acceptance criteria (WAC) are met. Of particular
concern would be the RH-LLW from the Modified UNEX process, which would additionally need to be
characterized for RCRA metal immobilization. The duration to provide sample results could be several
days.

In the neutralization tank, the pH of the concentrated UNEX raffhate is adjusted before grouting.
This adjustment could possibly be accommodated in a continuous mode of operation by an on-line
monitor for pH. However, to provide more operational flexibility and surge capacitance, three
neutralization tanks have been incorporated into the flow diagrams. Each tank is configured to maintain
the precipitated solids in suspension and to sample before drum filling. Each of the three neutralization
tanks is sized with a 12-hour storage capacitance, which is the estimated time necessruy to obtain sample
results. Two of the three tanks are on-line for receivingheutralizing concentrated rafilnate from the LAW
evaporator and filling drums at the grouting stations, while the third tank is held off-line for sampling.
After satisfactory sample results are obtained, the off-line tank may supply the grouting stations.

The contact-handled waste forms will be sampled on a per-lot of drums basis. The form of the
sample would likely be a core sample of the cured grout. The purpose of the sample would be to
characterize the waste form and verify that WAC are met. The duration of the sampling and analysis
could be a couple of weeks, which includes a nominal 7-day cure period for grout in addition to waste
characterization analyses.

Due to uneven losses of UNEX solvent constituents, (i.e., ChCoDiC, PEG-400, CMPO, and FS-
13), the solvent will be sampled periodically to characterize the necessary make-up stream. The make-up
will be provided intermittently, as opposed to continuous injection of make-up constituents, based on the
solvent sample results. This approach necessitates the ability of the UNEX process to function within a
range of specific extractant concentrations. Specific losses of UNEX solvent constituents are described in
Section 2.7.1 of this report. Operating ranges for the UNEX solvent constituent concentrations remain to
be defined. Once defined and solvent analytical techniques are developed, the necessary sampling
periodicity maybe identified.

The UNEX scrub and strip make-up streams are prepmed daily. The UNEX scrub and strip make-
up tanks are sized for a 24-hour delivery at 117 and 148 liters/hour, respectively. The solutions are
prepared in these tanks from raw materials and sampled before delivery to the respective feed tanks. The
feed tanks are sized at 110% of the make-up tank volume to provide some operating margin in the daily
make-up of these streams.

2.7 Make-up Feeds

2.7.1 UNEX Solvent

During the extraction process, losses of UNEX solvent will be incurred. As is shown in the process
flow diagrams, UNEX solvent is fed in a countercurrent manner through a series of staged contacts
(centrifugal contractors) with the SBW waste feed solution, a wash solution, and a guanadine carbonate
strip solution. After contact with the various aqueous solutions, the solvent is recirculated to a surge tank
for continuous reuse. During extraction/contact within the centrifugal contractors,some of the solvent
itself is transferred into the various aqueous phases. The mechanism for the transfer of solvent is through
volubility of the solvent constituents into the various aqueous phases and through entrainment as
emulisifkd entities. The V. G. Khlopin Radium Institute issued a report (Khlopin 1999) describing
various aspects of the UNEX solvent system. One task of that report was to quantify the volubility of the
solvent constituents with respect to the various process solutions. Values were determined for solvent
losses from a solvent consisting of 0.08-molar ChCoDiC, 0.02-molar CMPO, and 0.6 vol% PEG-400.

● I
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These components were in a UNEX process diluent consisting of FS-13. The volubility of ChCoDiC and
CMPO in the aqueous solutions is negligible. Values for entrainment were determined by assuming a
0.05 vol% based on the use of centrifugal contractorsin optimum operating regimes. When considering
the mass balance of the process (Barnes 1999), the rate of solvent losses can be determined. Using the
volubility values in conjunction with the spec~led flow rates from the proposed PFDs/mass balance for
the UNEX system solvent losses can be estimated. The solvent losses for the various contractorsare
presented in Table 4.

(Note that although the actual tieatrnent of SBW will be performed in a series of tank batches, the
mass balance from the PFD, as well as this analysis, is treated as a continuous steady-state process to
allow for numerical estimates.)

To correct for these losses to the UNEX solvent, the solvent make-up tank must contain preset
constituent concentrations that properly account for these losses. The make-up solution is set at 0.071-
molar ChCoDiC, 0.030-molar CMPO, and10.7 vol% PEG-400. The total inventory of make-up solvent
required for 200 days (24 hour/day) of processing is 735 gal. The minimum inventory for the individual
constituents of the make-up is 3,163 kg for FS-13, 294 kg for PEG-400, 94 kg for ChCoDiC, and 28 kg
for CMPO. This amount of solvent is in addition to the amount that is kept in the surge tank and the
amount that is inconstant circulation during processing. Figure 2 provides a block flow diagram that
features solvent recirculation and presents the solvent composition by weight percents.

Table 4. Losses of UNEX solvent com~onents with mocess streams due to entrainment and solubilitv.

Stream Entrainment SolubiJity Total

Raffinate Strip prod Raffinate Strip prod Raffinate Strip prod

FS-13 276 gfhr 276 glhr 89 g/hr 18 glhr 365 g/hr 294 g/hr

ChCoDiC 8.3 @r 8.3 @r 2.2 g/hr 0.74 g/hr 10.5 glhr 9.0 g/h.r

PEG-400 1.1 g/hr 1.1 g/hr 22 g/hr 37 g/hr 23.1 g/hr 38.1 g/hr

CMPO 1.5 g/hr 1.5 g/hr 2.2 g/hr 0.74 g/hr 3.7 g/hr 2.2 g/hr

Total 287 @r 287 g/hr 115.4 g/hr 56.5 g/hr 402 gihr 343 gihr

Total UNEX solvent loss= 745 g/hr/1290 g/L = 0.58 L/h

The mode in which solvent additions are made to the system needs to be determined. Process
control aspects, as related to sampling and solvent composition, are briefly addressed in Section 2.6. The
individual components will need to be metered to the make-up tank as solutions of FS-13 (diluent) in
amounts dictated by on-going solvent analysis. The make-up tank concentrations determined in this
section will serve as a starting point. It should be noted that make-up of UNEX solvent losses could also
be accomplished by introducing the prescribed quantities of FS-13 and PEG into the aqueous strip feed
solution. Such an approach is presently being explored in UNEX process development testing.
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Figure 2. Block flow diagram featuring the UNEX solvent and the make-up feed.

2.8 Secondary Waste Streams

The signiilcant secondary waste streams from the UNEX processes include HEPA filters, Personal
Protective Equipment (I?PE),and the end-of-life UNEX solvent. The following describes each of these
streams, including estimated volumes and disposition options.

2.8.1 HEPA Filters

Ventilation of facilities to support the UNEX process requires HEPA filtration for contamination
con~ol. Emission sources to the filtered exhaust include UNEX process tank venting, HAW and LAW
evaporator off-gassing, and grouting station operations in addition to general area facility suspect exhaust.
Operating experience at the NWCF has identified the required change-out rate of a nominal two HEPA

I
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filters per month of operation. A similar usage of HEPA filters for treatment of the SBW in the NWCF or
in a Greefileld Facility over a three-year period would result in approximately 10 m3of HEPA filter
waste. The spent filters would be treated in a HEPA filter leaching process at INTEC, before disposal at
WIPP as a TRU waste or Hanford as a LLW.

2.8.2 Personal Protective Equipment

Maintenance of the UNEX process will produce some quantity of PPE. Again, operating
experience at the NWCF has shown that approximately 10 m3per year of PPE waste is produced. By
extension to a 3-year operating lifetime for treatment of the SBW with the UNEX process, an estimated
30 m3of waste would be produced. The PPE would be packaged for disposal at WIPP as a CH-TRU
waste or Hanford as LLW.

2.8.3 Spent UNEX Solvent

Approximately 400 gal of UNEX solvent will remain at the end of the SBW treatment campaign.
The spent solvent will be sufilciently stripped of actinide and radioactive constituents to be classified as
CH-LLW. The solvent constituents alone are not hazardous or listed per RCIUL However, since the
SBW contains listed materials the spent UNEX solvent will be a listed waste. Treatment of the waste
solvent for disposal, at a rninimu~ would require solidification. This could be accomplished in a UNEX
grouting station after treatment of LAW is complete. Specifically, spent solvent could be loaded into
drums and mixed with an organo-philic solid@ing agent. Such an approach is estimated to produce 100
55-gal drums of solidified solvent waste. The waste would be disposed as a contact-handled listed
hazardous waste at Hanford.
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3. REGULATORY, PROCESS, AND EQUIPMENT ASSUMPTIONS

This study assumes an immediate decision to proceed with this technology.

3.1 Regulatory Assumptions

The following major regulatory assumptions are used in this feasibility study:

●

●

●

The wastes resulting from the UNEX or Modified UNEX option will be delisted before final
interim storage for shipment to the disposal sites.

A waste incidental to reprocessing (WIR) ruling will be established and the SBW will not be
considered HLW. Consequently, the waste products to be derived from the SBW processing
will be considered LLW and TRU waste.

A determination of equivalent treatment (DET) petition will be approved by EPA for using
grouting instead of th~ LDR specified treatment-(i.e., retorting) t; ~tabilize-the high mercu-~
waste (2 260 mg/kg total mercury) for disposal.

3.2 Process and Equipment Assumptions

For a feasibility study, a number of assumptions are necessary to provide some preliminary
definition for an integrated UNEX process. The liquid-liquid extraction portion of the integrated UNEX
process is characterized by empirical data from Russian and INTEC operating experience. However, the
pre- and post-extraction unit operations lack such process development. Thus, the majority of the process
assumptions center around these unproven operations. Many assumptions regarding the UNEX and
Modtiled UNEX processes and equipment have been made throughout this document, particularly in
Section 2.2, Mass and Energy Balance. The following is a summary list of the key assumptions in
assessing the feasibility of these processes and their respective equipment.

● The projected total volume of SBW to be treated is 4.3 million liters. This total volume is
based on existing SBW and estimated NGLW volumes, some of which is expected to be
concentrated by the HLLWE. An average waste composition is assumed for this total waste
volume, which is based on existing waste characterization data and projected compositions
for NGLW. The process flows for the UNEX processes are based on treating the total SBW
volume in 3 years at an operating capacity of 200, 24-hour days per year.

● An UDS concentration of 3.1 g/liter is assumed to be present in the SBW as a result of
transferring the liquid waste from the tank farms to the UNEX processes. The cross-flow
filters are assumed to remove 90% of these solids. In the filtration process, the removed
UDS are assumed to concentrate up to 40 wt% in the SBW solution. It is additionally
assumed that the accumulated UDS will be able to be pumped back into the tank farm. It is
also assumed that the 90% filtration efficiency is sufficient to preclude adverse effects on the
liquid-liquid contactor operations from UDS carryover.

● It is assumed that a TFD will be capable of continuously producing an appropriate remote-
handled waste form. For either the UNEX or Modii5ed UNEX process, a waste form with
no free liquid is required. For mass balance purposes, this is assumed to be <10 wt%
moisture. TFD vendors have identified the need to perform bench-scale drying tests and

.
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●

●

●

●

●

●

pilot-scale TFD operations with surrogate GC/DTPA solutions to determine whether
application of a TFD is feasible and scalable.

The current revision of the WIPP WAC (rev. 7, November 1999) does not include WAC for
RH-TRU. Therefore, the most recently drafted WAC for RH-TRU (rev. 6, April 1999) is
used in this study for comparison to the RHTC waste form from the UNEX process.

It is assumed that the RHTC waste form will meet gas generation requirements per the WIPP
WAC. However, further evaluation and gas generation testing of the RHTC waste form will
likely be required to verify compliance with this requirement.

Although WIPP WAC identify RH-TRU dose rate limits on contact with a canister of up to
1,000 rem/h with pre-approval, the position of this feasibility study has been to limit the
RHTC dose rates to <100 rerdh. To this end, it is assumed that a RH-TRU canister specific
to the UNEX process maybe developed, which provides the appropriate shielding, i.e.
approximately 2 cm of steel.

Since the Modified UNEX process LAW form is comparable to that of the CSIW’TRUGrout
process, the respective grouting equipment and drum-handling scheme are referenced for use
within this study.

It is assumed that the RH-LLW and CH-LLW forms would meet Universal Treatment
Standard (UTS) for the characteristic and underlying hazardous constituent (UHC) metals,
i.e. As, Ba, Cd, Cr, Pb, Hg, Ni, Se, Ag. However, further testing of these waste forms will
be required to verify compliance with these standards.

The design basis for surge capacitance between unit operations within the UNEX process is
nominally 24-hours. Given this basis, it is assumed that all equipment can be shut down or
started up within a 24-hour period. In addition, it is assumed that in-process sampling and
analyses can be performed within one 12-hour work shift to support continuous operations.

It is assumed that fissile material contained in the SBW will not precipitate and/or
concentrate in any fashion requiring special geometg equipment and/or monitoring systerris
to prevent a criticality.

The UNEX and Modified UNEX processes assume that the LET&D facility will be available
to process LAW evaporator overheads.
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4. PROCESS DESCRIPTION

4.1 SBW Transfer to Facility

The SBW tanks are equipped with transfer lines that were used to transfer the SBW to the calciner.
These lines will be used to access the SBW during UNEX processing. For the purpose of this feasibility
study, it is assumed that transfer of the SBW from the tank farm will be performed using the steam jet
transfer equipment already present at the SBW tank farm.

4.1.1 NWCF Transfers

The SBW will be transferred from the tank farm to the NWCF in the same way it is currently
handled.

4.1.2 GFF Transfers

This system will be used to drive the SBW through new, belowgrade lines to the GFF and directly
into the SBW feed tank (T-201-1). Any residual SBW in the transfer lines following transfer operations
may either be gravity drained back to the tank farm valve box for disposition or flushed through the
system to the SBW feed tank using the tank farm steam supply.

4.1.3 Retrieval

The SBW tanks are equipped with steam jets and valve boxes. This equipment will be used in the
retrieval of SBW from the tanks.

4.1.4 Transport

Liquid transfers at INTEC are accomplished almost exclusively using steam jet pumps. These
pumps operate by injecting plant steam from a nozzle through a venturi creating a pressure gradient that
draws liquid into the stream and propels it down the line. Steam jet pumps are desirable for remote
operations because they have no moving parts. Also, unlike air jet pumps that require a downstream
sep~ator that creates a secondary waste stream, the steam simply condenses in the liquid stream. Steam
condensation generally results in about a 3 – 5~0 dilution of the liquid stre~ as well as some heating of
the liquid. For the liquids involved in this process, slight dilution and some heating are generally not a
concern.

4.2 SBW Feed Filtration

4.2.1 SBW Primary Filter

The SBW stream is delivered to the SBW feed tank located next to the CMF support stand. The
SBW is then transferred to one of two frame-mounted SBW feed tanks. The frame-mounted CMF feed
pump draws suction from its dedicated SBW feed tank and delivers the SBW to the two CMF housings, at
a flow rate of 10 gpm. Inside the housings the SBW comes in contact with the rotating variable speed
disks, which have a permeable membrane filter located on their outer surface. As the SBW flows across
the discs the solids are collected on the membrane surface where through the combined action of the
SBW flow and centrifugal action generated by the rotating discs, a shearing action is imparted to the
collected solids. This action minimizes the formation of a secondary boundary layer on the membrane
thereby resulting in permeation of material at and below the membrane cutoff size. Once the
concentrated solids have been removed from the rotating discs they are swept into the SBW flow stream
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and carried out of the CMF housing back to the SBW feed tank. The filtered stre~ or permeate, is
routed through the spinning shaft which supports the falter discs and is transfened to the extraction feed
tank (stream 120). The CMF maybe adjusted to provide a concentrated stream outlet to the SBW feed
tank that has a concentration of up to 4070 solids. After the desired solids concentration is reached in the
SBW feed tank, the slurry is transferred back to the tank farm through the use of a progressive cavity
pump located next to the CMF frame.

4.3 UNEX Feed Adjustment

4.3.1 HF Make-Up

HF make-up to the process will be accomplished through the HF make-up feed tank. HF acts as a
zirconium completing agent in the SBW feed and UNEX scrub. HF is needed in the process to keep Zr
from being extracted in the process. The extraction of Zr inhibits the extraction of TRU elements, so it is
beneficial to minimize the amount of Zr extracted.

The HF feed system must be constructed with materials compatible with HF due to the corrosive
nature of HF. One material to be considered is Hasteloy.

4.4 Separation Process

Liquid-liquid contractorsoperate upon similar principals regardless of the manufacturer of the
device. The proposed contractorsfor the UNEX process are electric-motor-driven centrifugal, single-stage
devices that function as both contactor and separator (Figure 3). The proposed contractorshave an upright
design with their electrical drive motor mounted on top. The contractors’vertically mounted rotor imparts
a pumping action to the fluids being processed thereby enabling the contactor to have a limited self feed
capability. This means that utilization of a high-pressure feed pump or individual pumps located between
each stage is unnecessary.

The method of operation of the contractorsis very basic. Two immiscible fluids of different
densities are fed to the contactor inlets and are rapidly mixed in the annular space between the spinning
rotor and stationary housing. The mixed phases are directed toward the center of the rotor bottom by
radial vanes (or other means) at the base of the housing. As the liquids enter the central opening of the
rotor they are accelerated toward the rotor wall. Once there, the mixed phases are rapidly accelerated to
rotor speed and separation begins as the liquids are displaced upward by continued pumping. At this
point, the centrifugal separation efficiency may be affected by varying the centrifugal velocity of the
contactor rotor or by adjusting the residence time of the liquids in the contactor by changing the
volumetric flow rate of the inlet liquid streams. Separation of the higher-density liquid from the lower-
density liquid is accomplished by selecting the proper sized weir, which directs the layered fluids to the
individual outlet collection rings and ports. It is important to maintain equilibration of pressure between
the centrifugal housing, discharge pipes, and receiver tanks (if used) to insure proper separation efficiency
of the individual stages of the liquid-liquid contractors.



Operating ANLCentrifugal Contactor

Figure 3. ANL Centrifugal Contactor.

4.4.1 UNEX Process

and actinide elements are extracted by the process solvent. TheIn the UNEX process, both Cs/Sr
universal solvent used in the UNEX process consists of FS-13 diluent with ChCoDiC (Cs extraction),
PEG-400 (Sr extraction), and CMPO (actinide extraction).

Initially, the SBW comes in contact with the universal solvent and the Cs/Sr and actinides are
extracted in the fust 14 contractors. Once the Cs/Sr and actinides are removed, the rafllnate is directed to
the LAW evaporator for further processing.

The solvent, rich in actinides and Cs/Sr, is then directed into the scrub contractorswhere Zr and Fe
are scrubbed from the solvent by a solution of 0.3-molar HF, 0.05-molar A1(N03)3,and O.l-molar HN03.
After passing through the scrub contractors,the solvent is passed through the strip contractorswhere the
Cs/Sr and actinides are stripped from the solvent using a GC/DTPA solution. Once the solvent has been
stripped of Cs/Sr and actinides, the solvent is fed back to the UNEX Solvent Feed Tank where it is
recycled back into the process. The strip solution, rich in Cs/Sr and actinides, is then directed to the
HAW evaporator for further treatment.

4.4.2 Modified UNEX Process

The Modified UNEX process is virtually the same except that the actinides are not extracted from
the SBW. All other portions of the process are the same as presented in Section 4.4.1 above. Actinides
are left with the raffinate by leaving out the CMPO in the extraction solvent.

4.5 RHTC Processing

4.5.1 RHTC Evaporation and Crystallization

The objective in processing the UNEX strip is twofold – to consolidate the waste volume and to
provide a waste form that contains no free liquid. An additional objective for the final remote-handled
waste form from the Modified UNEX strip is immobilization of RCRA metals. These objectives can be
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accomplished for either the UNBX or Modii3ed UNEX process by a Thin-Film Dryer (TFD), a schematic
of which is shown in the Figure 4. The feed inlet stream is presented near the top of the heated section of
the TFD through a standard piping connection. The feed is composed of roughly 97 wt% water and
3 wt% solids, the majority of which is GC. As the feed inlet stream flows down through the TFD,
rotating blades spread, agitate, and move the feed down and off the heated shell allowing a very short
residence time of feed on the heated shell. The resulting vapor driven off during the heating process
flows countercurrent to the feed and condenses in a condenser external to the TFD. Any droplets which
are entrained with the vapors are thrown back to the heated shell by the centrifugal force imparted by the
rotating action of the TFD. After the vapors condense, the resulting distillate is directed to the LAW
stream. Noncondensable gases are discharged to a filtered exhaust system. The remaining bottoms flow
out of the TFD by gravity and mechanical force and are collected for disposal. Condensate resulting from
the steam heating process of the TFD is directed back to the condensate collection system through a float
or thermally actuated condensate flow-control valve utilizing the driving head provided by the incoming
heating steam. The TFD concentrates the solids to a 10 wt% residual moisture content.

, ,~ ~liVe Mntm

I I
I I

Feed Inlet
=n

~ Vapor
Outlet

Condensate
Outlet

Bottoms
Outlet

25

, -.-,---—. . . . m ----.-=T, -.-., ,..”..mmm-—.. . - .,>.-:--,-----. -.-e,? .—.- .-..

Figure 4. Schematic of Thin-Film Dryer.
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4.5.2 RHTC Stream Characteristics

4.5.2.1 fV?ysica/. For the UNEX and Modified UNEX processes, the physical forms of the remote-
handled crystallite waste streams are essentially identical. In each case, a guanidine carbonate solution,
containing the respective extracted constituents, is evaporated to dryness in a TFD. The end form is a
loose-fill crystallite, which can be loaded directly into an appropriate waste container. For a common
planning basis between the UNEX and Modified UNEX processes, the crystallite waste form is assumed
to be loaded into a 2-ft diameter x 10-ft RH-TRU canister. The estimated loose-fill density of the
crystallite is 0.58 g/cc. “Dryness” of the waste form refers to no free liquid. It is estimated that the
RHTC waste form will contain up to 109oresidual moisture, which would be in a hydrated crystalline
form or as surface wetting, but not as a free-standing liquid.

4.5.2.2 Chemica/. For the UNEX and Modified UNEX processes, the remote-handled crystallite
waste streams are chemically similar, although minor constituent concentrations differ, i.e., The UNEX
process strip solution contains DTPA in addition to the guanidine carbonate. By taking a 0.25-molar
solution of guanidine carbonate to dryness, the remote-handled crystallite waste form is roughly 90 wt%
solids and 10 wWomoisture. Minor constituents include calcium, sodium and potassium, each of which
is <3 wMo. In the UNEX process, nearly half of the zirconium is extracted and deposited in the RHTC
waste form. The extraction of RCRA metal constituents relative to the filtered SBW is listed in Table 5
below.

Table 5. Distribution of RCRA metals in remote-handled waste forms.

Filtered
Constituent = RHTc RHLLW RCRA

(RCRA % %
waste code) mg/1 Extracted mgllcg Extracted mg/kg (~~) UTS (mg/1)

As 4.27 <0.1 4.59E-4 <0.1 7.85E-4 5.0 5.0

Ba 8.98 73.3 50.5 75.0 50.6 100.0 21

Cd (DO06) 591 <0.1 0.0636 <0.1 0.109 1.0 0.11

Cr (DO07) 276 <0.1 0.0296 <0.1 0.0507 5.0 0.60

Pb (DO08) 224 76.0 1300 77.7 1300 5.0 0.75

Hg (DO09) 578 0.3 12.0 0.3 12.1 0.2 0.025

Ni 153 <0.1 0.0165 <0.1 0.0282 NA 11.0

Se (DO1O) 1.20 <0.1 1.29E-4 <0.1 2.21E-4 1.0 5.7

Ag 3.45 <0.1 3.71E-4 <0.1 6.35E-4 5.0 0.14

The UNEX and Modified UNEX processes extract barium and lead into the remote-handled waste
forms. A minor portion of mercury also carries over into the remote-handled wastes in sufficient
concentrations to be of possible concern for RCR4 treatment. The RCRA metals are acceptable in the
RHTC waste fo~ in accordance with the WIPP WAC. However, the levels of lead and mercury
concentrations in the RHLLW are sufficient to warrant TCLP testing to verify metal immobilization for
Subtitle C land disposal.
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4.5.2.3 Radiological The UNEX and Modified UN13Xprocesses differ by the extraction of
radionuclides. In the UNEX process, over 99% of the cesiu~ strontiuu and the actinides are extracted
into a RHTC form. The Modif5ed UNEX process likewise extracts over 99% of the cesium an~
strontium but allows the actinides to remain with the raffinate. Thus, the Modified UNEX process
produces an RH-LLW. Given a slight potential for disposal of the RH-LLW at a commercial, non-DOE
facility, the radiological classifications of the remote-handled waste forms per NRC guidelines (10 CFR
61.65) are identified in Table 6. The SBW (as is) and the RHTC waste classifications are presented
alongside the RH-LLW in Table 6 for comparison purposes only.

By extracting the cesiuu strontium and actinides and subsequently consolidating the waste
stream, the UNEX process yields an RH-TRU waste with actinide concentrations increased more than an
order of magnitude over the original SBW. The RH-LLW form from the MoM5ed UNEX process would
be Class C due to the concentration of CS-137 and Sr-90 specific activities.

Applicable radiological properties of the RHTC waste in the form of a loose-filled 2 x 10-ft
column are shown in Table 7 along with anticipated WIPP WAC. The current revision of the WIPP
WAC (rev. 7, November 1999) does not include those for RH-TRU. Those shown in the subject table are
taken from the most recent draft revision (rev. 6, April 1999).



Table 6. Radiological classification of remote-handled waste forms.
NRC Waste Classification (10 CFR 61.65) SBW (as is) UNEX Mod. UNEX

Concentrations ~ RHTC RH-LLW
Constituents of Concern ClaSSA C1ass B Class C ~

Long-lived Radionuclides
C-14 Ci/m3 0.8 WA 8 NL
Tc-99 Ci/m3 0.3 NIA 3 0.0176
1-129 Ci/m3 0.008 NIA 0.08 4.36E-04
Alpha ernitting,>5-yr half-life

Am-241 65
Am-243 0.0268
Cm-244 1.73
Np-237 2.89
Pu-238 458
Pu-239 57.7
Pu-240 13.3
Pu-242 0.0159

Total alpha nCi/g 10 NIA 100 599
Pu-241 nCi/g 350 NIA 3,500 277
Cm-242 nCi/g 2,000 N/A 20,000 0.0238
Sum of Class A fractions 61
Sum of Class C fractions 6.1

Short-Lived Radionuclides
<5-yr half-life:

Cm-242 3.14E-05
Ce-144 1.23E-05
CS-134 0.0164
Eu-155 0.0714
Pm-147 0.0746
PI--144 NL
RU-106 4.92E-05
Sb-125 0.00603

total C5-yr Ci/m3 700 NIA NIA 0.169
H-3 Ci/m3 40 NIA NIA 0.0356
CO-60 Ci/m3 700 NIA NIA 0.0237
Ni-63 Ci/m3 3.5 70 700 0.0479
Sr-90 Ci/m3 0.04 150 7,000 38.3
CS-137 Ci/m3 1 44 4,600 41.7
Sum of Class A fractions 999
Sum of Class B fractions 1.20
Sum of Class C fractions 0.0146
Waste Form Classtilcation NIA

NL
0.00238
9.22E-8

2,230
0.922
59.6
90.3

15,600
1,960
451

0.543
20,400
9,400
0.818
2,070
207

4.74E-4
1.86E-4
0.248
1.08

1.58E-5
NL

1.04E-8
1.27E-6

1.33
7.54E-6
5.03E-6
1.02E-5

579
632

15,107
18.2

0.220
NIA

NL
0.00342
2.26E-07

0.0765
3.16E-05
0.00204
0.00309

0.535
0.0672
0.0155

1.86E-05
0.699
0.322

2.80E-05
0.0823

0.00823

1.62E-08
6.38E-09

0.354
3.69E-05
3.86E-05

NL
2.55E-08
3.07E-06

0.354
1.84E-05
1.23E-05
2.48E-05

829
899

21,600
26.0

0.314
c

I
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Table 7. Comparison of RHTC waste form with WIPP WAC.
Criteria WIPP WAC RHTC Estimations

Pu-239 Fissile Gram <325 g/canister
Equivalent

Pu-239 Equivalent Activity <1,000 pE-Ci/cfister

Contact Dose Rate S1,000 rem/h per canister (pro-
approval required if >100 rem/h per
canister)

S270 mrem/h neutron dose rate per
canister

Thermal Power S300 W per canister

TRU alpha activity >100 nCi/g of water matrix

s23 Cfi of w~te ~trix

178 g/canister

9.8 PE-Ci/canister

343 rem/h (unshielded);
100 rem/h (2 cm of
steel shielding)

Requires Further
Analysis

5.1 w

20,400 nCi/g

<0.1 ci/L-.

Radiological estimations for the RHTC waste form comply with the most recently drafted WIPP
WAC for RH-TRU. One criterion, which does not presently apply to RH-TRU but could require further
investigation, is gas generation. The RHTC is largely composed of guanidine carbonate, which is a
hydrogenous material, i.e., CqHIZN@q,and 10 wt% moisture. Whether such a waste matrix in
combination with the specific alpha activity poses a gas generation concern needs to be determined to
qual@ this matrix as a viable waste form that is transportable to WIPP. A brief evaluation performed by
JT Corporation concludes that gas generation maybe an issue. The IT Corporation evaluation is included
in Appendix J.

4.5.3 RHTC Form

For planning purposes, the remote-handled waste from both the UNEX and Modified UNEX
processes is loaded into a RH-TRU canister in the form of a 2 ft. diameter by 10 ft. long column of loose-
fill crystallite. At an estimated density of 0.58 g/cc, the fill weight of a waste canister is 464 kg or 1,020
lb.

4.5.4 RHTC Quantity

Bo~ the UNEX and Modilled UNEX processes are estimated to produce 166,000 kg and 115,000
kg of RHTC waste, respectively. By assuming a nominal usable volume of 800 liters per canister, a total
of 250-360 RH-TRU canisters is estimated to be produced from these processes.

4.6 LLW/CH-TRU Waste Form (CHT’)Processing

4.6.1 LLW/CHTEvaporation

The LAW Evaporator is a steam-heated, latent heat evaporator capable of meeting the
evaporation requirements associated with inlet feed stream number 401. The evaporator is mounted on a
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skid which supports all the components, control devices, and piping necessary for both continuous and
batch style evaporating operations. The evaporator feed pump (P-204-1) takes suction from the
evaporator feed tank (T-204-1) and supplies sufficient volume flow to the 537 gal evaporator storage tank
to makeup for tank volume reduction due to the evaporative process or due to bleed off of concentrate to
the UNEX neutralization tank. Steam, supplied at 30 psig, provides the energy necessary for the
evaporation process to occur. As the latent heat of vaporization is remove the resulting condensate is
collected in a skid-mounted condensate collection tank where it is ultimately forced back to the
condensate collection system through a level control valve in the collection tank. A pump takes suction
on the evaporation tank and provides agitation of the tank by continuous recirculation, thereby helping to
keep accumulated solids in suspension. The evaporator can be operated in two different modes: (1) The
batch mode, where the evaporative process continues until the desired concentration level is reached in
the evaporation tank, at which time the entire tank volume is sent to the neutralization ta~, or (2) in the
continuous mode, where a continuous bleed from the discharge of the recirculation pump is directed to
the neutralization tank while holding a constant concentrate level in the evaporation tank. Both modes of
operation require a continuous feed to the evaporation tank to make up for decreasing tank volume.
Condensable gases released during the evaporative process are condensed and collected in the LET&D
feed tank (T-204-3) while noncondensables are scavenged off of the tank through the building HVAC
system. Any condensate in the LET&D feed tank is directed to the LET&D system for processing.

Since the radiological exposure levels associated with the evaporator and its associated support
tanks and equipment do not warrant installation in a shielded cell, it has been decided to locate these
components in the grouting building in a separate radiologically controlled access room. This allows the
evaporator to be near to the grouting process, eases maintenance accessibility, and minimizes main hot
cell square footage.

4.6.2 LLW/CHT Acid Fractionation

Existing facilities for liquid process waste treatmenthecycle at the INTEC consist of two systems:
the Process Equipment Waste Evaporator (PEWE) system, and the LET&D system. The PEW system
consists essentially of an evaporator (actually a pair of evaporators) that concentrates liquid process
waste. Overheads from the PEWE are sent to LET&D, which is essentially an acid fractionator. The
LET&D system concentrates the PEWE overheads by fractional distillation, up to an acid concentration
of 10 to 15 molar. There is a partial condenser at the top of the distillation column that provides reflux for
the system but otherwise LET&D overheads are sent to the main stack for discharge. LET&D bottoms
are recycled back to the UNEX process.

At this point in the design process for UNEX, it is not clear whether or not the PEWE system will
be available to process liquid effluent from the separations process. The scope of the current design study
does not include resolution of this question. Therefore, for the current design study it is assumed that the
UNEX plant will include its own evaporator to perform the function of the PEW evaporator(s).
Overheads from the UNEX evaporator would then tie into LET&D system. Since UNEX requires make-
up acid at 5 molar concentration, it is also assumed that LET&D would not be operated to fully
concentrate the acid to 10 to 15-molar, but that bottoms would be recycled back to UNEX at the desired
5M concentration. Otherwise, LET&D would be operated as it is now.
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4.7 LLW/CHT Neutralization and Grouting

4.7.1 Feed Stream and Neutralization Process

The objective in processing the UNEX and Modit5ed UNEX raffinate streams after volume
consolidation (through evaporation) is to solidify the aqueous stream such that no free liquid remains. An
additional objective for the UNEX process is to immobilize RCIL4 metals. These objectives are
accomplished by adjusting the pH of the raffinate streams and subsequently solidifying the waste with a
grout mixture. In the UNEX process, sodium hydroxide is mixed with the LAW concentrate and LET&D
bottoms in a jacketed neutralization tank to nominally adjust the pH to 12. This puts the waste material
into a fo~ which can be grouted into a hard setting matrix. The combination of a strong base with an
acidic solution in the neutralization tank will generate heat and precipitate solids. The energy liberated
horn the neutralization process will be removed by the cooling jacket, which directs cooling water around
the tank. The neutralization tank will employ a continuous, pump driven, recirculation system to maintain
tank homogeneity and once sampled and accepted will discharge to the mixing station for incorporation
into the grouting mixture.

The grouting process is slightly different for the Modified UNEX process, which produces a CH-
TRU waste form destined for WIPP. WIPP WAC allow for RCRA metals and do not require a hard-
setting grout. Consequently, a higher waste loading can be achieved by changing the pH adjustment and
grouting mixture requirements. For the Motiled UN_EXprocess, the raffinate waste stream pH is
nominally adjusted to 2-3 with calcium oxide. Also, the grouting mixture is changed to incorporate
calcium oxide k place of calcium hydroxide. Since the Modified UNEX grout k similar to that of the
CsIX/TRU Grout process, The CSDUI’RUGrout grouting process and equipment are referenced for
application to the Modified UNEX process.

4.7.2 Grout Characteristics
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4.7.2.1 Physical. The difference in treatment requirements between the UNEX and Modified
UNEX processes and consequent changes k pH adjustment and the grouting mixture result k different
waste Ioadbgs and physical forms. The UNEX process produces a hard-setting grout with a waste
loading of 49 wt% and an estimated density of 1.63 g/cc. The structural strength requirement for this CH-
LLW form is driven by anticipated WAC to be set for Subtitle C waste disposal at Hanford. The CH-
TRU waste from the Modif3ed UNEX process is more of a stiff putty consistency than a hard-setting
concrete. The waste loading, however, is higher at 70 wMowith an estimated density of 1.40 g/cc.

4.7.2.2 Chemical. For the UNEX process, the hard-setting grout k largely composed of blast
furnace slag (40 wt%), water (26 wt%), calcium hydroxide (7 wt%), Portland Cement (4 wt%), and nitrate
compounds – predominantly sodium nitrate. For the Modified UNEX process, the grout is largely
composed of water (39 wt~o), calcium oxide (16 wt%), blast furnace slag (10 wt~o),Portland Cement (4
wWo), and nitrate compounds – predominantly sodium nitrate. The concentrations of RCRA metals
relative to the filtered SBW are listed in Table 8.



Table 8. Distribution of RCRA metals in contact-handled waste forms.
Filtered

Constituent SBW CH-LLW CH-TRU RCFL4
(RCRA waste mg/1 % %
code) Retained mg/kg Retained mg/kg (:;) (u;)
As 4.27 >99.9 1.51 >99.9 2.70 5.0 5.0
Ba 8.98 26.7 0.85 26.6 1.51 100.0 21
Cd (DO06) 591 >99.9 210 >99.9 375 1.0 0.11
Cr (DO07) 276 >99.9 98 >99.9 175 5.0 0.60
Pb (DO08) 224 24.0 19.2 23.9 34.1 5.0 0.75
Hg (DO09) 578 99.7 205 99.7 366 0.2 0.025
Ni 153 >99.9 56 >99.9 100 NA 11.0
Se (DO1O) 1.20 >99.9 0.425 >99.9 0.76 1.0 5.7
Ag 3.45 >99.9 1.22 >99.9 2.19 5.0 0.14

I

. I

The UNEX and Modified UNEX processes extract barium and lead into the remote-handled
waste forms. A minor portion of mercury is also estimated to carry over into the remote-handled wastes.
Thus, the remaining RCRA metals accumulate in the contact-handled waste forms. The RCRA metals are
acceptable in the CH-TRU waste form, in accordance with the WIPP WAC. Significant leaching of
RCRA metals is not expected from the performance grout, however, the levels of total cadmium,
chromium, lead, and mercury concentrations in the CH-LLW are sufilcient to warrant TCLP testing to
verify metal immobilization for Subtitle C land disposal.

4.7.2.3 Radio/ogica/. The UNEX and Modified UNEX processes differ by the extraction of
radionuclides. In the UNEX process, over 99% of the cesium, strontium, and the actinides are extracted
into a RHTC form. The Modiiled UNEX process likewise extracts over 9970 of the cesium and
strontium but allows the actinides to remain with the rafllnate. Thus, the UNEX process produces a CH-
LLW and the Modified UNEX a CH-TRU waste. Given a slight potential for disposal of the CH-LLW at
a commercial, non-DOE facility, the radiological classifications of the contact-handled waste forms per
NRC guidelines (10 CFR 61.65) are identyled in Table 9. The SBW (as is) and the CH-TRU waste
classiilcations are presented alongside the CH-LLW in Table 9 for comparison purposes only.

I
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Table 9. Radiological classification of contact-handled waste forms.
NRC Waste Classification (10 CFR 61.65) SBW (as is) UNEX Mod. UNEX

Concentrations SBW
Constituents of Concern Class A Class B Class C (filtered)

Long-Lived Radionuclides
CH-LLW CH-TRU

C-14 Ci/rn3 0.8
Tc-99 ci/In3 0.3
1-129 Ci/m3 0.008
Alpha emitting, >5-yr half-life:

NIA 8
NIA 3
NIA 0.08

L-241 -
Am-243
Cm-244
Np-237
Pu-238
Pu-239
Pu-240
PU-242

Total alpha nCilg
PU-241 nCi/g
Cm-242 nCi/g
Sum of Class A fractions
Sum of Class C fractions

<5-year half-life:
Cm-242
Ce-144
CS-134
Eu-155
Pm-147
Pr-144
RU-106
Sb-125

total C5-yr ci/m3
H-3 cifm3
CO-60 ci/m3
Ni-63 Cihril
Sr-90 ci/m3
CS-137 ci/rn3
Sum of Class A fractions
Sum of Class B fractions
Sum of Class C flactions

10
350

2,000

NIA 100
NIA 3,500
N/A 20,000
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NL
0.0176

4.36E-04

65
0.0268

1.73
2.89
458
57.7
13.3

0.0159
599
277

0.0238

NL
0.0101

4.24E-04

1.24E-05
2.78E-09
2.45E-12

0.126
2.15

0.248
0.0795

6.30E-05
2.60
1.62

3.36E-14
61
6.1

Short-Lived Radionuclides

3.14E-05
1.23E-05
0.0164
0.0714
0.0746

NL
4.92E-05
0.00603

700 NIA NIA 0.169
40 NIA N/A 0.0356

700 NIA NIA 0.0237
3.5 70 700 0.0479

0.04 150 7,000 38.3
1 44 4,600 41.7

999
1.20

0.0146

0.3470
0.0347

5.48E-17
2.14E-12
5.17E-06
3.63E-05
0.0430

NL
2.84E-05
0.00349

0.047
0.0205
0.0137
0.0277
0.0215
0.0302
0.576

0.00123
4.92E-05

NL
0.0154

6.47E-04

54.1
0.0223

1.44
2.41
382
48

11.1
0.0132

499
230

0.0198
51
5.1

2.77E-05
1.09E-05
2.41E-05
0.0630
0.0658

NL
4.34E-05
0.00532

0.134
0.0314
0.0210
0.0423
0.0326
0.0871
0.915

0.00280
8.40E-05

NRC Classification N/A A NIA

By extracting the cesiuu strontium and actinides into the RHTC waste form the UNEX process
produces a CH-LLW form that would be Class A. In the absence of actinide extraction, the Modified
UNEX process produces a CH-TRU waste form with a similar concentration of long-lived radionuclides
as the original SBW.



Applicable radiological properties of the CH-TRU waste in the form of a grout-filled 55-gal drum
are shown in Table 10 along with WIPP WAC (rev. 7, November 1999).

Table 10. Comparison of CH-TRUcWaste Form with WIPP WAC.
Criteria WIPPWAC CH-TRUEstimations

Pu-239FissileGram <200 g/55-galdrum 2.7 g/55-galdrum
Equivalent

Pu-239EquivalentActivity s80 PE-Ci/55-galdrum 0.152PE-Ci/Drum

ContactDose Rate <200 mrefi on contact; 144mrem/hr

ThermalPower QO W per TRUPACT-11(14 5.7 E-3 W/Drum
Drum Capacity)

TRU alphaactivity >100 nCi/g of wastematrix 499 nCtig

Radiological estimations for the Modified UNEX process contact-handled waste form comply with
the current revision of the WITP WAC for CH-TRU. One criterion, which applies to CH-TRU and would
require further investigation, is gas generation. The CH-TRU waste form is composed of roughly 39 wtYo
water. Whether such a waste matrix in combination with the specific alpha activity poses a gas
generation concern needs to be determined to qualify this matrix as a viable waste form.

4.7.3 LLW/CH-TRU Form

For planning purposes, the remote-handled waste for both the UNEX and Modified UNEX
processes is loaded into 55-gal drums. 55-gal drums are one of relatively few accepted waste containers
at WIPP. A larger waste container could be considered for the CH-LLW, if such were acceptable in a
Subtitle C landfill at Hanford. A larger waste container could reduce the number of grouting stations
necessary to process an equivalent of three 55-gal dmms per hour. Based on a 44-gal loading within a 55-
gal drum and an estimated density of 1.63 g/cc, the fill weight of a UNEX process CH-LLW waste
container is 271 kg or 598 lb. Likewise for the Modified UNEX process with an estimated density of
1.40 g/cc, the fill weight of a CH-TRU waste container is 233 kg or 514 lb.

4.7.4 LLW/CH-TRU Quantity

, I

The UNEX process is estimated to produce 12,100 metric tons of CH LLW, which translates into
approximately 7440 m3 or 44,700 55-gal drums. The Modified UNEX process is estimated to produce
6,810 metric tons of CH-TRU, which translates into approximately 4870 m3 or 29,200 55-gal drums.
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5. FACILITY DESCRIPTION

Four different facility layout scenarios were examined for the two UNEX processes. Two of the
scenarios, Greeni3eld Facility (GFF) for UNEX and Modified UNEX, require the construction of a new
building to house both processes. The other two scenarios, New Waste Calcining Facility (NWCl?) for
UNEX and Modified UNEX, requires the construction of two new buildings, one for the grouting process
associated with the Low Activity Waste portion of both processes and one for High Activity Waste
processing. Both NWCF scenarios place the bulk of the remaining radiological processes in the NWCF.
Since the process variations between the UNEX and Modii3ed UNEX scenarios are slight in regards to the
facility layout requirements, differences which arose during the evaluation of the GFF and NWCF
scenarios are detailed only where they are pertinent. See Appendix D for facility layout drawings.

Major assumptions made during the generation of the GFF and NWCF scenarios areas follows:

Main containment cell height is based upon the ability to lift and move the major process
components over the tallest piece of equipment.

Maintenance which cannot be performed in the Main Cell will be performed in a “Hot
Repair Area” (HRA).

All maintenance including D&D associated with the Thin Film Dryer (TFD) will be
performed in the Main Cell.

Removal of the TFD from the Main Cell will only be performed upon D & D of the facility.

The radiological concerns associated with the Low Activity Evaporator do not warrant its
installation in the Main Cell.

The Interim Storage Facility detailed in Rawlins (1997) is used as a baseline design for this
study.

All support utilities required for the operation of the UNEX process, with the exception of
proce~s-ste~ will be ~upplied by em;stingutility systems a{lNTEC.

5.1 Greenfield Facility (GFF)

Based upon the process detailed in this study’s 30% review, the GFF has been designed around
seven different systems; cross flow filtration, liquidliquid contacting, HAW evaporation, low activity
waste (LAW) evaporation, LAW grouting, LAW storage and handling, and HAW storage and handling.

The building design is sited to vacant property inside INTEC on the intersection of Hemlock Street
and Cypress Avenue. This location allows adequate ground for a separate Interim Storage Building to the
east side the building and for ease of truck access to and around the UNEX facility.

To site the building in this location, the abandoned slabs and foundations from two removed
buildings must be demolished, as well as street sections on Cypress Avenue and Palm Avenue.

The design focuses on the relationship and proximity between the frequent truck access for loading
and unloading supplies and the drum storage and UNEX separation processes. The design allows semi-



tractor trailers to approach from either street with sufficient turning space to backup to loading and
unloading stations.

The UNEX process hot cell forms the structural core of the building, surrounded by structural steel
framed secondary and tertiary zones with composite steel/ concrete floors and roofs and enclosed by
precast concrete curtainwall panel exterior walls. The Hot Cell itself assumes mass concrete walls, floors,
and roof for radiation shielding and structural sheer strength.

Interior partitions in the separations and drum process areas are assumed to be one-hour fire-rated
and either grouted form block or concrete masonry finished with skim-coated veneer plaster or furred
gypsum wallboard. Interior partitions in administration areas are assumed to be light-gage steel stud
frames and painted gypsum wallboard.

The design also uses the layout and flow process presented in the CsIX/TRU Grout Feasibility
Study for the SBW for filling, lidding, decontaminating, and handling LAW drums before conveying
them to storage (Losinski et al. 1998). For the Modified UNEX Separation process design, the only
difference in the design is that LAW drums do not need hot cells, inspection stations, or curing time. As
result, the drum may be contact-handled, filled, Iidded, and decontaminated in gloveboxes rather remotely
in hot cells.

5.1.1 GFF Processing Facility

The GFF is designed as separate but adjoining buildings. The buildings required for the greetileld
design include the following:

1. UNEX Separation Process Building

2. Drum Process Building

3. Administrative Building

The UNEX Separation Process building has a central, two-story process main cell for remote
handling and process of equipment and incoming SBW waste streams.

The Drum Process building has three separate areas for filling, decontaminating, storage,
inspection, and loading before being shipped to permanent repository or disposal.

The Administrative building supports the operation and administration of the personnel stationed at
these facilities. The size and complexity of spaces necessary for this support are based on assumptions
and layout presented in Losinski et al. (1998). See Appendix D.

. I

I

The main cell, located in the UNEX Separation Process building, is the heart of the GFF processing
facility. It houses the major processing components associated with cross flow filtration, liquidliquid
contacting, and HAW evaporation. The main cell has both an upper and lower level with the upper level
floor being comprised of removable metal grating which can be removed to allow access to the
component located on the lower floor level. Table 11 below ident~les the equipment located on the upper
and lower levels of the main cell.
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Table 11. Main cell eauiument.
Equipment Number Description Lo&lion
T-201-1 SBWFEEDTANK Lower
T-201-2a& b
T-201-5a,b,& c
T-202-5
T-202-6a& b
T-202-14
P-201-1
P-201-2a& b
P-201-5
P-201-6a& b
P-202-5
P-202-6a& b
P-202-6b
P-202-14
P-203-1
VP-203
CON-202-1-14
SB-202-1-2
SP-202-1-8
CF-201-1& 2

SBWDAYTANK
ExtractionFeedTank
UNEXSolventTank
UNEXRaffinateTank
UNEXStripEffluentTank
SBWXFR Pump
FilterFeedPump
ExtractionFeed Pump
SBW SlurryXFR Pump
SolventFeed Pump
RaffinateXFR Pump
RaffinateOff SpecXFR
Strip EffluentXFR Pump
StripTFD XFRPump
TFD VacuumPump
ExtractionContactor
ScrubContactor
Strip Contactor
CrossFlow Filters

Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Upper
Upper
Upper
Upper

TFD-203-1 Thin Film Dryer tiwer

Generally, the pumps have been located on the main-cell lower floor level near to the tanks from
which they take their suction. The major processing components, with the exception of the TFD, have
been located on the upper floor level to maximize their accessibility during operation and maintenance
evolutions. The overall height of the TFD as presented at the 30% review was 25 ft. This restricted the
maintenance activities on the TFD because of available main cell crane clearance. It is anticipated that
the overall height of the TFD will be significantly less than previously presented. This will enable TFD
maintenance to be readily accomplished in the main cell while also allowing a decrease in overall facility
height.

The UNEX Process Hot Cell includes a 20-ton bridge crane and is sized in area to accommodate all
SBW waste-handling equipment, including tanks, pumps, and thin-film drier, with sufficient clearances
from obstructions, pipe runs, and construction installation. The Hot Cell is also sized in height to allow
adequate clearance over all equipment on the mezzanine level and for crane clearance.

Slave manipulators will be located with windows in the Hot Cell walls at regular intervals to allow
complete reach coverage near walls on all sides. Once operations in the Hot Cell have begun, no human
occupancy inside the Cell will occur. All handling and operations inside the Hot Cell will be.
accomplished by remote equipment, including slave and PaR manipulators. The PaR manipulator will be
mounted to the bridge crane to save head clearance height. Objects inside the Hot Cell requiring
manipulation, disconnect, or removal will be within reach of slave manipulators that in turn place them
where a PaR manipulator or bridge crane can reach.

5.1.2 HAW Evaporation

Evaporation of the HAW in the TFD will produce a dry powder that will be directed down from the
bottom of the TFD into a 2 x 10-ft storage can that has been mated to the bottom of the main cell. Access
to the mating annulus located below the TFD is provided by a cask tmnsfer corridor which extends from
the GFF to the Interim Storage Facility detailed in Rawlins (1997). To maintain continuous
uninterrupted operation of the TFD, two storage cans must be able to mate to the main cell floor and
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accomplish their loading through a diverting valve connected to the TFD outlet. The diverter valve will
allow the filling of one canto proceed while the other full can is remotely capped and replaced. Upon
completion of the filling and lid welding procedure, the can is transfened through the belowgrade cask
transfer tunnel to the Interim Storage Facility.

Areas surrounding the Process Hot Cell act as secondary radiation buffer zones and are accessed
through airlocks and similar transition zones. These secondary zones are used for grout mixing, interior
make-up tanks, and process air filtration and ventilation.

Aligned over the Hot Cell on the next story, the Hot Repair Shop resides. The Repair Shop includes
a 20-Ton bridge crane and has the same area and same floor-to-ceiling height as the Hot Cell for the same
reasons. The Hot Repair Shop has an equipment access floor hatch to the Hot Cell that is offset in
alignment with an access hatch in the floor above. The Repair Shop is designed for limited handling and
repair or replacement of equipment in the Hot Cell and will include most machine shop and bench
equipment.

5.1.3 Grouting

The Drum Process Building is separated from the UNEX Process Building by fire-rated concrete
walls. The building is divided into three functional drum process areas. They are: Filling and Palletizing,
Automatic Storage Retrieval, and Drum Packaging and Shipping. This facility design assumed the design
introduced by Losinski et al. (1998). See also Appendix D.

As in the CSDVI’RU Grout study, the design incorporates a Fmst-in-fmst-out,automatic storage
retrieval system for drum storage on pallets. The facility may accommodate up to 48,400 drums on
pallets, as initially estimated to be needed for this study. As designed, the retrieval system will place four
drums per pallet in a stack 22 rows of 57 pallets long, by 10 pallets high.

Each drum may be individually retrieved, sent to an inspection station, de-palletized, and packaged
in HalfPac Tru-Waste containers for eventual delive~ to a final repository.

5.1.4 Administrative Building

Because actual personnel analyses are yet forthcoming, the UNEX design assumes approximately
the same space as shown the CSDVTRU Grout study mentioned earlier. As a result, the study provides
administration spaces and operations change rooms for a staff of approximately 20-40 people, assuming
approximately 4090 operators.

5.2 New Waste Calcining Facility

Part of this feasibility study includes the evaluation of placing process equipment associated with
both the UNEX processes in the NWCF. The installation of this equipment will take advantage of the
existing NWCF infrastructure, which includes building utilities, HVAC, and off-gas systems. This study
assumes these systems are adequate to handle the demands generated by the UNEX processes and that no
changes or upgrades are needed to accommodate the UNEX equipment.

It is further assumed that the calcining process will no longer be needed and that Calciner
operability can be degraded or totally incapacitated as a result of new equipment installation. The
following systems are needed and their operational status cannot be impugned.

● Decontamination Facility
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● Building HVAC

● Vessel Off-gas

● Waste Water Collection

● Pneumatic Transfer System

Sufilcient hot cell and floor space capable of meeting the assumed conditions has been identified in
the Calciner Cell, Off Gas Cell, Blend and Hold Cell, and Valve Cubicle.

5.2.1 NWCF Cell Descriptions

5.2.1.1 Ca/ciner Cc/L The Calciner cell has approximately 650 ft2 of floor space and is about 34
feet high. The Calciner vessel occupies the west half of the cell with the east half remaining relatively
free of equipment. The calciner must be removed to allow the installation of the equipment in Table 12.

Table 12. Calciner cell equipment.

EuuiDment Number Description

T-201-2a SBW Day Tank

T-201-2b SBW Day Tank

P-201-6a SBW Slurry XFR Pump

P-201-6b SBW Slurry XFR Pump

CF-201-1 Cross Flow Filter

CF-201-2 Cross Flow Filter
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The slurry transfer pumps and cross flow filter will be positioned along the south wall of the
Calciner cell to take advantage of the viewing window and manipulator coverage provided. An additional
window with manipulator support must be provided to allow maintenance and operational activities to
occur. It is anticipated that the shielding provided by the existing cell wall (57 in. of concrete) will be
sufficient to allow unrestricted personnel access to the operating corridors next to the cell.

Remote maintenance will be performed on the UNEX equipment using the overhead PaR and crane
in conjunction with the manipulator slaves. The PaR and crane gain access to the cell through the cell
hatches.

5.2.1.2 OiYGas Cc//. The Off Gas Cell has approximately 528 ft2of floor space and is 39 feet high.
It currently contains three tanks that must be removed to allow the installation of off-gas cell equipment
(Table 13).



Table 13. Off-gas cell equipment.

Equipment Number Description

CON-202-1-14 Extraction Contractors

SB-202-1-2 Scrubbing Contractors

SP-202-1 -8 Stripping Contractors

T-202-5 UNEX Solvent Tank

P-201-5 Extraction Feed Pump

P-202-5 Solvent Feed Pump

The extraction, scrubbing, and stripping contractorswill be mounted along the south wall of the cell
with the pumps and tanks located in the mid part of the cell thereby allowing full or partial access of all in
cell components by the manipulator slaves which must be installed in the south cell wall.

Remote maintenance for in-cell components will be performed using the overhead PaR and crane
in conjunction with the manipulator slaves. The PaR and crane gain access to the cell through the cell
hatches.

5.2.1.3 Blend and Hold Cc//. The blend and hold cell has approximately 770 ft2 of floor space
and is 39 ft high with the removable hatches pulled. The cell currently contains one 4000 gal and two
3,000 gal tanks which must be removed to allow the installation of the following UNEX equipment

Table 14. Blend and hold cell eauiDment.

Equipment Number Description

T-201-5A Extraction Feed Tank

T-201-5B Extraction Feed Tank

T-201-5C Extraction Feed Tank

T-201-1 SBW Feed Tank

T-202-6A UNEX Rafilnate Tank

T-202-6B UNEX Rtilnate Tank

T-202-14 UNEX Strip Effluent Tank

The extraction feed tanks are located along the south wall of the cell to allow shorter suction piping
runs to the extraction feed pump located in the adjacent Off Gas Cell just as the remaining tanks are
located along the north wall to minimize their piping runs to the pumps located in the valve cubicle.
Since the only components located in the Blend and Hold Cell are tanks it is unlikely that any form of
regular maintenance activity would occur in the cell. However, any placement or relocation of the tanks
in the cell is supported by the overhead crane and PaR manipulator located in the maintenance area.

5.2.1.4 Valve Cubic/e. The valve cubicle is about 60 feet long, 11.5-ft wide, and 34-ft high. Four
pumps associated with the UNEX process are located in this area mainly to minimize suction line runs
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from the tanks located in the Blend and Hold cell while still allowing maintenance access through the use
of the valve cubicle PaR. The following pumps (Table 15) will be located in the valve cubicle.

Table 15. Valve cubicle eauiument.

Equipment Number Description

P-201-1 SBW XFR Pump

P-202-6a Raffinate XFR Pump

P-202-6b Raffinate Off Spec. XFR .
Pump

P-202-14 S@ipEffluent XFR. Pump

5.2.2 NWCF Storage Area

Several of the pumps and tanks associated with the UNEX process require no special radiological
controls or shielding. These components have been located on the 3d level storage area of the NWCF.
Maintenance and operational evolutions involving these tanks is by direct personnel access. Transfer of
replacement components or tanks k accomplished through the elevator located in the southeast comer of
the NWCF. The components located in the maintenance area, which support the UNEX process, areas
follows (Table 16).

Table 16. Storage Area equipment.

Equipment Description Equipment Description
Number Number
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T-201-3 HF Storage Tank P-201-3 HF XFR Pump

T-201-4 HF Make-up Tank P-201-4 HF Pump

T-202-1 Dicarbolide Tank P-202-1 Dicarbolide Feed Pump

T-202-2 PEG Feed Tank P-202-2 PEG Feed Pump

T-202-3 CMPO Tank P-202-3 CMPO Feed Pump

T-202-4 FS-13 Tank P-202-4 FS-13 Feed Pump

T-202-7 Recycled Acid Storage Tank P-202-7 Acid Feed Pump

T-202-8 Alum. Nitrate Storage Tank P-202-8 Alum. Nitrate Feed Pump

T-202-9 Scrub Make up Tank P-202-9 Scrub Make up XFR Pump

T-202-1O Scrub Solution Feed Tank P-202-1 1 Scrub Solution Feed Pump

T-202-1 1 DTPA Storage Tank P-202-12 Strip Make up Xfr Pump

T-202-12 Strip Make up Tank P-202-13 Strip Solution Feed Pump

T-202-13 Strip Solution Feed Tank



I

5.3 Thin Film Dryer Facility (TFD)

The dry powder high activity waste stream produced by the UNEX processes is generated by the
Thin Film Dryer (TFD). The dryer is a vertically mounted unit with the liquid inlet stream presented at
the top and the dry powder discharge being ejected from the bottom. The dry powder is slated for
collection in a 2 x 10-ft can, which will subsequently be stored in the interim storage facility. Since the
NWCF layout does not support an access path to the under side of the TFD, should it be located in one of
the existing NWCF cells, a separate facility used to house the TFD and enable the transfer of the 2 x 10-ft
cans from the TFD to the Interim Storage Facility must be provided.

The TFD facility contains a single main cell with 484 ftzof floor area (22-ft square) which is
approximately 26 ft high. The following equipment is located in the TFD facility main cell (Table 17).

Table 17. TFD equipment.

Equipment Number Description

TFD-203-1 Thin Film Dryer (TFD)

VP-203-1 TFD Vacuum Pump

P-203-1 TFD Condensate Pump

T-203-1 TFD Condensate Tank

T-203-2 Strip Feed Tank

P-203-2 TFD Feed Pumu

Maintenance and handling of the in-cell equipment is performed through the use of the manipulator
slaves located on the east and west walls of the cell and by using the in-cell 20 ton bridge crane.
Maintenance, which cannot be performed in the main cell, can be conducted by moving the affected
components into the HRA located directly over the main cell by using the HlL4 crane. Transport of
materials into or out of the H.IL4is accomplished using the high bay bridge crane and the truck lock
access hatch located on the east side of the facility. The truck lock also has a floor access hatch, which
allows for the transport of equipment into the cask access tunnel, which extends below the main cell floor.
This tunnel provides the access of the 2’x 10’cans to the underside of the TFD where mating of the canto
the TFD discharge connection is accomplished. It is proposed that two cans be mated to the discharge
connection of the TFD at one time through the use of a diverter valve connection. This will enable one
full can to be transported through the access tumel to the Interim Storage Facility following lid
installation while the second can is filled from the TFD, thereby avoiding unnecessary interruption of
TFD operations.

5.4 GFF Grouting Facility

The grouting facility, which in the case of the GFF, is attached directly to the UNEX processing
facility, is based upon the design generated in Losinski et al. (1998).

I

It is anticipated that the grout consistency for the Modified UNEX process will closely
approximate the grout consistency used during the CSDVTRU grouting facility design effort. Since the
drum production for both the CSDVI’RU Grout and Modified UNEX processes are roughly equivalent,
the design and cotilguration of the CSDUTRU grouting facility should adequately meet the requirements

/ I
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associated with the Modified UNEX process. Consequently, no changes to the CsIX/TRU Grout design
for presentation as the Modii5ed UNEX grouting method have been performed.

5.4.1 Modified UNEX Grouting Facility

Clean, empty 55-gal barrels rue moved along an automated track system to one of three grout
mixing cells, where the waste form and grouting constituents are placed into the drum and mixing occurs.
The drums are then moved to a curing cell to allow the grout to harden and any release of moisture during
the curing process to occur. Testing on grout, which is expected to closely approximate the grout
consistence of the Modified UNEX “nonperformance” grout, has indicated a loss of up to 30 WVXO due to
water evaporation during the curing process. Because of this, it is recommended that the curing process
occur with the lids removed from the drums. This will enhance the formation of the grout matrix given
the high degree of moisture loss due to evaporation. The drums are then moved back to the mixing cell,
where the lids are installed on the drums and the outside of the drum is decontaminated before relocation
of the drums to the automated drum storage facility. The storage facility for the Modified UNEX process
must be capable of handling the entire 3-year combined production run of 29,160 drums (based upon an
80% fill capability).

5.4.2 UNEX Grouting Facility

The UNEX process will produce a “performance” type grout which has a si@lcantly lower
moisture concentration than the Modi.fkd UNEX grout. This removes the necessity for an “open-lid”
curing process and consequently allows the grout formation process to be an in-barrel, out-of-cell, mixing
process which precludes the external contamination of the 55-gal grout drums that is inherent to the
Modified UNEX grouting process. Consequently, the CsIX/TRU Grout design has been modified to
reflect the handling of noncontaminated drums during the UNEX grouting process. To maintain the
required drum production rate of 72 drums of grout per day, it was necessary to add an additional three
grouting stations to the CSEUI’RU Grout design. Since the grouting process will not be an in-cell
process, the grouting stations, rather than consisting of a shielded thick wall cell as presented in the
CsIX/TRU Grout process, will be of a standard thin-wall glovebox design with a mating port on the
bottom of the glovebox. Clean drums will be transported to the gloveboxes using an automated transport
system. They are then mated to the grouting glovebox where the constituents are added and mixing
occurs. The drums are then de-coupled from the glovebox and transported in a clean condition to the
drum storage area. Due to the radiation field associated with the grout mixture produced by the UNEX
process (about 100 mrern/hour) a shield ring must be used to limit exposure to personnel during the grout
mixing process. The shield ring will be located around the outside of the 55-gal drum when it is coupled
to the bottom of the glovebox and must remain in place until the drum is transported to the curinghtorage
location. The storage facility of the UNEX process must be capable of handling the entire three-year
combined production run of 44,606 drums (based upon an 80% fill capability)

Both grouting facility layouts will provide an operating area for the LAW evaporator and
associated support equipment. It is anticipated that standard, 10 inch thick cinder block walls will
provide sufficient shielding for personnel near to the evaporator enclosure area. Operation of the
evaporator and its support equipment will be accomplished remotely while maintenance will be
performed “hands on” after component draining has been performed.

5.5 NWCF Grouting Facility

The NWCF layout will send the raffinate and strip evaporator condensate liquid streams to the
grouting facility, which was designed in support of the GFF portion of this study, for evaporation and
solirMlcation. The handling process will be exactly the same as earlier described for the GFF process.
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5.5.1 GFF &TFD HVAC

This feasibility study will address two facilities and a third facility housing the thin film dryer
(TFD). The fwst two facilities are nearly identical with the exception of a process and the drum storage
capacity. The two facilities are designated as UNEX and Modified UNEX. The UNEX facility will have
additional primary containment zones for the groutkkum processing and an approximate drum storage
capacity of 44,000. The Modified UNEX facility will have drum storage capacity of about 23,000 and the
groutkkum process will have less space dedicated to primary confinement.

Each facility will be required to have two ventilation confkement zones. This section addresses
the confinement zones and the nonconflnement areas. A ventilation confinement system in conjunction
with physical barriers, maintain a continuous airflow pattern from areas of low potential contamination to
areas of high potential contamination. The objectives of the confinement systems are to prevent the
spread of radioactive and other hazardous materials to occupied areas; and to minimize the release of
radioactive and other hazardous materials in facility effluents. The primary confinement area consists of
process hot cells and hot maintenance areas, which will be exhausted through two stages of HEPA filters.
The primary confhement boundary will be comprised of hot cell walls, welded stainless steel ductwork
and HVAC equipment designed to maintain its structural integrity during and after operational and
natural-phenomena design basis accidents (DBAs). The secondary confinement boundary consists of the
operating corridors and other building structures that surround the primary confinement. The secondary
confinement boundary contains all ventilation system equipment such as HEPA filter units and exhaust
fans. The nonconfhernent boundary consists of offices, control rooms, clean loading bays, storage and
support areas outside-the secondary confkement boundary. The nonconilnernent zones do not require
once-through ventilation systems and will be maintained at a slight positive pressure with respect to
ambient. Drum storage will be maintained at a slightly negative pressure and also have HEPA filters, but
will not require once-through air. HEPA filters will remove contaminated particulate, but no carbon
absorber beds will be provided in the primary filter trains.

Drawings HV-1, HV-2 and HV-3 depict the air flow diagram of the HVAC system for the three
facilities. Several air handling units (AHU) will supply conditioned air to the secondary confinement
zones. Air from the secondary confkement zones will be forced into the primary confinement zones by
supply blowers through a single stage testable HEPA filter.

The facilities will be provided with an independent chiller system consisting of central chillers and
pumps, delivering to various cooling coils. The facilities will use steam or electricity for heating the
once-through air and for the office and other occupied areas. Electrical power and steam requirements for
heating will be provided. The HVAC system will be controlled by a central electronic system located
within each facility.

Redundancy will ensure proper ventilation confhement during HEPA filter replacement or fan
maintenance. Redundancy is provided through an additional fan and HEPA filter bank for each zone.
Exhaust ductwork from containment zones will be located in areas that will not be normally occupied and
designated secondary containment. HEPA filter housings will have the capability to be leak tested and
tested for filter ei%ciency in place. Single stage HEPA filtration will be provided at the hot cell intakes to
prevent possible contamination from momentary back flow to the occupied areas. HEPA filters units will
be designed per the American Society of Mechanical Engineers (ASME), N509, Nuclear Power Plant Air-
Cleaning Units and Components, and tested per ASME N5 10, Testing of Nuclear Air Treatment Systems.
Cont3nement boundaries will be sealed to maintain isolation when pressure differentials fall below normal
conditions. Exhaust systems for the primary and secondmy confinements will be round stainless steel
welded joint ductwork designed and installed in accordance with applicable Sheet Metal and Air
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Conditioning Contractors National Association, Uniform Mechanical Code, and American Conference of
Governmental Industrial Hygienists standards.

Confinement zones will be supplied by once-through ventilation. Airflow from the secondary
confinement zones will be HEPA filtered to before the primary confinement zones. The once-through
ventilation will be HEPA filtered and discharged with no air recirculation. Each HEPA filter unit
includes a stainless steel plenum housing, a deluge system demister, prefilter, two stages of side-bagout
HEPA filters for the primary zone exhaust, single stage side-bagout HEPA filters for secondary zone
exhaust and primary supply, DOP test sections and ports, and an exhaust fan. The exhaust fans have
integral adjustable flow control. It is assumed that the supply and exhaust fans for the hot cells can be
powered from the standby power source. This allows the ventilation confinement to be maintained in the
hot cells during a loss of off-Site power condition.

Automatic local stand-alone controllers will be provided with the HVAC equipment. Graphic
displays mimicking the HVAC system will be available in the control room for monitoring and for remote
manual override control. The HVAC system will have local operator stations. However, the control
room operator will have supervisory control capability to start and stop the HVAC system and to change
setpoints. Alarms and out-of-tolerance conditions will be displayed in the control room.

Each facility will be designed with the following ventilation parameters:

●

●

●

●

●

●

●

●

●

●

Eight air changes per hour for primary confinement

Four air changes per hour for secondary confinement

0.75 cfm per square foot for administrative areas

1.5 cfrn per square for the mechanical rooms.

1.5 cfm per square foot for the drum storage facility.

One stage of testable HEPA filters for secondary confinement exhaust

Two stages of testable HEPA filters for hot cell exhaust

One stage of testable HEPA filters for hot cell inlet

Once-through ventilation for primary and secondary confinement zones

Room pressures maintained in accordance with Tables 18 – 20.

Each UNEX and MoWled UNEX facility is divided into four independent HVAC systems. This is
due to two factors. The primary factor is due to the differing operational life of the processes, as specitlc
processes end they undergo D &D, but the remaining facilities will remain operational. The second factor
is due to the different process that require isolation from the occupied areas. The four seas are listed in
Tables 18 and 19. The TFD facility has a single HVAC system.

Special HVAC requirements are necessary for the process facilities. The administration area and
mechanical rooms have no special requirements. The UNEX, Modified UNEX and TFD process requires
a secondary confinement zone around the primary confinement zone hot cells. These confinement zones
require HEPA filtration and the HVAC room is designated as secondary confinement. The drum process
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facility also has secondary and primary confinement zones require HEPA filtration and similar HVAC
designations as the UNEX process. The drum storage is considered a noncontaminated area but HEPA
filtration is provided as a containment safeguard.

Table 18. UNEX Area requirements.

Room Area Room static Room cfm Total
Requirements Pressure iwg cfm/Area

Administration .75 Cfm/ftz 0.1 5,877
one

Admin Mechanical 1.5 cfm/ft2 0.1 3,750 total 9,627

Half Pac Loading 1 cfm/ft2 -0.25 4,000

De-Palletizer/Palletizer 1 cfm/ft2 -0.25 2,250

Drum Storage two 1 cfrn/ft2 -0.25 56,488

Truck Bay Clean Dmm Stor 1 cfm/ft2 0.1 2,400

Drum Storage HVAC 1.5fhr -0.25 2,475 total 67,613

Drum Process Primary 8fhr -0.75 11,607

Drum Process Secondary 4fhr -0.25 8,707

Drum Process Loading 4fhr -0.25 4,000
three

Truck Lock Drum Process 41hr 0.1 3,333

Drum Process HVAC 4/hr -0.25 10,417

Drum Process Mech 21hr 0.1 1,667 total 39,730

UNEX Primary 8fhr -0.75 41,344

Transfer Tunnel 81hr -0.75 3,360

UNEX Secondary 41hr -0.25 74,816

UNEX Secondary 4fhr -0.25 8,512

Truck Lock UNEX 4fhr 0.1 4,000
four

UNEX HVAC 41hr -0.25 20,000

UNEX Mechanical 1.5/hr 0.1 2,500

Freight Elevator Uhr 0.1 680

Stair Air Lock South 2fhr 0.1 1,813

Stair Air Lock North 21hr 0.1 1,813 total 158,839

,
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Table 19. Modified UNEX Area recwirements.

Room Area Room static Room efm Total
Requirements Pressure iwg efmfArea

Administration .75 Cfmlftz 0.1 5,877
one

Adrnin Mechanical . 1.5 cfm/ft2 0.1 3,750 total 9,627

Half Pac Loading 1 cfIn/ft2 -0.25 4,000

De-Palletizer/Palletizer 1 cfm/ft2 -0.25 2,250

Drum Storage two 1 cfm/ft2 -0.25 29,507

Truck Bay Clean Drum Stor 1 cfm/ft2 0.1 2,400

Drum Storage HVAC 1.5/hr -0.25 2,475 total 40,632

Drum Process Primary 81hr -0.75 8,707

Drum Process Secondary 41hr -0.25 10,157

Drum Process Loading 41hr -0.25 4,000
three

Truck Lock Drum Process 41hr 0.1 3,333

Drum Process HVAC 41hr -0.25 10,417

Drum Process Mechanical 2fhr 0.1 1,667 total 38,280

UNEx Primary 81hr -0.75 41,344

Transfer Tunnel 81hr -0.75 3,360

UNEX Secondary 4fhr -0.25 74,816

UNEX Secondary 4fhr -0.25 8,512

Truck Lock UNEX 4fhr 0.1 4,000”
four

UNEX HVAC 41hr -0.25 20,000

UNEX Mechanical 1.5/hr 0.1 2,500

Freight Elevator l/hr 0.1 680

Stair Air Lock South 2rhr 0.1 1,813

Stair Air Lock North 21hr 0.1 1,813 total 158,839
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Table 20. Thin Film Drver Area reauirements.

Room Area Room Static Pressure Room cfm Total cfm/Area
Requirements iwg

Truck Lock 1 cfm/ft2 -0.25 1,260
one

OffIce/Stair well .75 cfm/ft2 0.1 1.055 total 2.315

Primary Hot Repair 8fhr -0.75 4,013

Primary Main Cell 8fhr -0.75 3,306

Transfer Tunnel Primary two 8/hr -0.75 4,680

Secondary 4rhr -0.25 23,493

HVAC 4fhr . -0.25 892 total 36.384

The secondary confinement areas require the largest volume of once-through air. The air exhausted
from the secondary cofilnement zones is supplied to the primary confinement areas. As shown in the
HVAC Flow Diagram the cfm required to meet the capacity of the secondary zones exceeds the cfm for
the primary zone. The cost to heat, cool, filter and force the once-through air through each facility is
mainly attributed to the volume of secondary conilnernent zones. The secondary confinement zones are
the principal factor affecting HVAC system capital and operational costs.

Tables 21 through 23 show the preliminary equipment list for the three separate facilities in this
study. This is not an all-inclusive list of instruments, components and equipment.

Table 21. UNEX Equipment.
Quantity Equipment Description SizetPower/Capacity Comments
none
none
5
7
5
5
14
3
2
23
2
4

Ventilation Centrifugal Fans
Ventilation Centrifugal Fans
Ventilation Centrifugal Fans
Ventilation Centrifugal Fans
Ventilation Centrifugal Fans
Ventilation Cen&ifugal Fans
Ventilation Centrifugal Fans
Ventilation Centrifugal Fans
HEPA 4x4 Banks Single Stage
HEPA 4x4 Banks Single Stage
HEPA 4x4 Banks Dual Stage
HEPA 4x4 Banks Dual Stage
Chille~ Compressors and Fans
Chille~ Compressors and Fans
Actuated Air Dampers
Pre filters
Heating coils
Cooling coils
Heat Recovery coils

5 hp
15 hp
20 hp
25 hp
30 hp
40 hp
50 hp
60 hp
12 filters per bank
16 filters per bank
12 filters per bank
16 filters per bank
530 hp combined
375 hp combined
0.5 hp each
208,000 cfm.
208,000 cfm
208,000 Cfm

Includes standby fans
Includes standby fans
Includes standby fans
Includes standby fans
Includes standby fans
Includes standby fans
Includes standby fans
Includes standby fans
one filter is 24 by 24-in.
one filter is 24 by 24-in.
one filter is 24 by 24-in.
one filter is 24 by 24-in.

.

flow control to rooms
outside air filters
steam or electric heat

for exhaust air
Heat Recovery coils for intake heat/cool coils
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Table 22. .Modified UNEX Equipment.
Quantity Equipment Description SizelPower/Capacity Comments
none
2
5
11
3
3
14
none
2
19
2
4

Ventilation Centrifugal Fans
Ventilation Centrifugal Fans
Ventilation Centrifugal Fans
Ventilation Centrifugal Fans
Ventilation Centigal Fans
Ventilation Centrifugal Fans
Ventilation Centrifugal Fans
Ventilation Centrifugal Fans
HEPA 4x4 Banks Single Stage
HEPA 4x4 Banks Single Stage
HEPA 4x4 Banks Dual Stage
HEPA 4x4 Banks Dual Stage
Chille~ Compressors and Fans
Chillen Compressors and Fans
Actuated Air Dampers
Pre filters
Heating coils
Cooling coils
Heat Recovery coils

5 hp
15 hp
20 hp
25 hp
30 hp
40 hp
50 hp
60 hp
12 falters per bank
16 filters per bank
12 filters per bank
16 filters per bank
530 hp combined
380 hp combined
0.5 hp each
183,000 Cfm.
183,000 Cfm
183,000 CfIn

Includes standby fans
Includes standby fans
Includes standby fans
Includes standby fans
Includes standby fans
Includes standby fans
Includes standby fans
one filter is 24 by 24-in.
one filter is 24 by 24-in.
one filter is 24 by 24-in.
one filter is 24 by 24-in.

flow contiol to rooms
outside air filters
steam or electric heat

for exhaust air
Heat Recovexy coils for intake heat/cool coils

Table 23. Thin Film Dryer Equipment.
Quantity Equipment Description SizelPower/Capacity Comments
1 Ventilation Centrifugal Fans 5 hp
2 Ventilation Centrifugal Fans 15 hp Includes standby fans
2 Ventilation Centrifugal Fans 20 hp Includes standby fans
none Ventilation Centrifugal Fans 25 hp Includes standby fans
4 Ventilation Centrifugal Fans 30 hp Includes standby fans
2 Ventilation Centrifugal Fans 40 hp Includes standby fans
5 HEPA 4x4 Banks Single Stage 12 falters per bank one filter is 24 by 24-in.
2 HEPA 4x4 Banks Dual Stage 12 fflters per bank one filter is 24 by 24-in.

Chille~ Compressors and Fans 114 hp combined
Actuated Air Dampers 0.5 hp each flow control to rooms
Pre filters 27,000 Cfm. outside air filters
Heating coils 27,000 Cfm steam or electric heat
Cooling coils 27,000 Cfm
Heat Recovery coils for exhaust air
Heat Recovery coils for intake heat/cool coils

5.5.2 Heat Recovery Systems

It is assumed that later stages of design will provide greater detail and a more specific system
description. The inclusion of a heat recovery system may have the potential to reduce operational costs.
Here are two types of heat recovery systems applicable to these facilities that completely separates air
streams and eliminating cross-contamination. The face velocity is a primary factor in effectiveness and
capital costs.
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Coil energy ,.,:overy loops have an effectiveness range of 45% to 65%. The effectiveness is
directlv correlate m the delta T and the minimum low temperature to prevent freezing. Relative to other
Syste mm.rneters. !he three facilities have a low delta T and a freezing limitation. Expected effectiveness
is in iow end of me range, approximately 45%. Coil energy recovery loops require a liquid loop,
typicahy a refrigerant and compressors. This system has more moving parts than other heat recovery
systems and thus requires more maintenance.

Heat pipe heat exchangers have a higher effectiveness than coil energy recovery loops but also
have freeze protection problems. The performance of heat pipes is correlated directly to face velocities
and the number of rows or heat pipes. Doubling the number of rows of heat pipes in a 6090 effective heat
exchanger increases the effectiveness to 75%. Effectiveness is also based upon the proper selection of
fluid for the operating temperature range. According to Heat Pipe Technology Inc. typical costs range
from $0.50 to $1.00 per cfm for a heat pipe recovery system.

Fixed plate exchangers have potential for cross contamination and are not considered here.

A coil energy recover loop is recommended primarily due to the flexibility of locating the heat
exchangers in both exhaust and intake air streams. This will not require special routing of ducts to get
close proximity that is required in a heat pipe exchanger system. Special duct routing would require
additional floor space and added cost to the building structure. The heat recovery system exchangers can
be located in line with the intake steam and cooling coils and just behind the HEPA filter banks before
going to the exhaust stack. The cost would be similar to a heat pipe system $0.50 to $1.00 per cfm.

5.5.3 Heating Loads With Steam or Electric Requirements

150 psi of saturated steam converts to 860 Btu/lb of steam.

1 Btu/hour = 0.293 Watts

According to the ASHRAE Fundamentals Handbook

Q = 0.93 (cfm) (Tz– TI) in units of Btu/hour

5.5.3.1 UNEX Facility. Based upon the cfm requirements for the cumulative supply to occupied
areas and secondary confinement zones:

cfrn= 211,372

Tz = 80”F

Typically, air is heated to 95”F, but due to the high rate of volume changeout, 80”F is used for
more realistic results that are still conservative.

Tl = -19°F

Q= 0.93 (211,372) (80- (-19)) = 19.46 million Btu/hour

= 5,700 kW

= 22,600 lb/hour Steam.
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5.5.3.2 Modified U/VEX Facility. Based upon the cfm requirements for the cumulative supply to
occupied areas and secondary confinement zones:

Cfm= 182,841

T2 = 80°F

Typically, air is heated to 95”F, but due to the high rate of volume changeout, 80”F is used for more
realistic results that are still conservative.

TI = -19°F

Q= 1.1 (182,841) (80- (-19)) = 16.83 million Btu/hour

= 4,900 kW

= 19,600 lb/hour Steam.

5.5.3.3 Thin Film Dryer Facility.

Cfm= 26,700

Tz = 80”F

Typically air is heated to 95”F, but due to the high rate of volume changeout, 80”F is used for more
realistic results that are still conservative.

TI = -19°F

Q= 1.1 (26,700) (80- (-19)) = 2.46 million Btu/hour

= 700 kW

= 2,850 lb/hour Steam.

5.5.4 Ventilation Fans, HP

The ventilation fan sizing was based upon software and vendor data to ensure common fan motor
sizes. The static pressures for each zone were conservatively approximated and all filters were assigned
worst-case pressure losses. Table 24 details the assigned pressure drops, final static pressures were based
upon additional pressure drops through each zone.

Table 24. Zone pressure drops.
EauiDment Static messure loss
Pre-filter for intake from atmosphere 1 in. w.g
Heating and cooling coils 1 in. W.g
Single HEPA filter bank 3 in. w.g
Dual HEPA filter bank 6 in. w.g
Each zone total 4 in. W.g
Duct to stack 1 in. W.g
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According to the flow diagrams shown on drawings HV-1, HV-2 and HV-3, the fan hp totals are
shown in Table 25. Each confinement zone is given a standby fan for immediate backup.

Table 25. Fan horsepower.
Facility Number of fans Cumulative hp
UNEx 39 1,510
Modit5ed UNEX 38 1,315
Thin Film Drver 11 275

The lists of fans are detailed in the equipment tables 4 through 6 for each facility. Hp requirements
are based upon centrifugal fans from GreenHeck, based upon cfm and static pressure loads.

5.5.5 Cooling, Compressor and Fan HP

Converting the Btu/hour to tons the conversion is 12,000 Btu/hour = 1 ton. According to the ASHRAE
Fundamentals Handbook

Q = O-93( cfm ) ( Tz – T1 ) in units of Btu/hour

5.5.5.1 UNEX Faci/ity. Based upon the cfm requirements for the cumulative supply to occupied
areas and secondary confinement zones.

cfrn= 211,372

T2= 95°F

T} = 60°F

Typically air is cooled to 55”F, but due to the high rate of volume changeout, 65°F is used for more
realistic results that are still conservative.

Q= 0.93 (211,372) (95- 60)= 6.88 million Btu/hour

5.5.6 Modified UNEX Facility

Based upon the cfm requirements for the cumulative supply to occupied areas and secondary confkernent
zones:

CfIn= 182,841
I

T2 = 95°F

Tl = 60”F

Typically air is cooled to 55”F, but due to the high rate of volume changeout, 65°F is used for more
realistic results that are still conservative.

Q = 0.93 (182,841) (95 – 60) = 5.95 million Btu/hour
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5.5.7 Thin Film Dryer Facility

cfm = 26,700

Tz = 95°F

The assumed exit temperature from the secondary confinement zones:

T1 = 60”F

Typically air is cooled to 55”F, but due to the high rate of volume changeout, 65°F is used for more
realistic results that are still conservative.

Q= 0.93 (143,500) (95- 60)= 0.87 million Btu/hour

Based upon Product Data from Carrier, the 30GU series Flotronicm AkCooled Reciprocating
Liquid Chillers 60 Hz require the following combined horsepower from fans and compressors for the
tonnage calculated. The Thin Film Dryer Facility will require reduced capacity chillers.

6.88 million Btu/hour = 573 tons requiring a combined 905 hp

5.95 million Btu/hour = 496 tons requiring a combined 784 hp

,0.87 million Btu/hour = 72 tons requiring a combined 114 hp

Total = 1,803 hp.

5.6 Remote Maintenance Philosophy

Operating ahd maintenance access to the components located in the main cell is accomplish
remotely through the use of manipulator slaves, PaR manipulator, or 20-ton overhead bridge crane. All
components, accept for the storage tanks, are located within the viewing area of a shielded window and
area of accessibility of the manipulator slaves. Any maintenance procedures which can not be
accomplished in the main cell through the use of the remote handling devices will be accomplished by
repositioning the failed component below the overhead access hatch with the in-cell crane and raising the
component into the Hot Repair Area, which is located above the main cell, using the HRA crane. Once
the component is positioned in the HRA it may be contact-handled or disposed of depending upon a case
evaluation. An equipment lay down area has been designated in the main cell for those components
which can not be immediately transferred out for dispensation.

The major maintenance process associated with the TFD would require the removal of its internal
blades for repair. To accommodate this procedure, the TFD has been located on the lower level of the
main cell. Disassembly of the TFD would be performed using a coordinated effort horn the manipulators
and overhead handling system. Due to the high radiation and contamination levels associated with the
TFD, it,is not proposed that any maintenance be performed in the HRA unless exposure levels are first
evaluated. Should the TFD become totally disabled, sufficient space has been allocated in the main cell
to allow it to be repositioned and abandoned with continued process operations being supported by a new
TFD. The replacement TFD may be installed though access hatches provided in the HRA and main cell.
Overhead access to the HRA is provided by the High Bay crane, which also provides crane support for
loading and unloading operations in the truck loading bay.
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Tanks located in the main cell are not considered to be high maintenance iterns and hence are not
afforded manipulator coverage for repair. Initial placement and replacement access to the tanks is
provided by the overhead handling systems with access being accomplished after removal of the grated
floor covering the tanks.

The following are features which will provide remote handling capabilities in the facilities:

● Hot Repair Area (HRA) - A shielded area located directly above the main cell which has
direct access to the main cell through a sliding floor hatch and remote operated crane. Any
equipment located in the main cell which requires repair which cannot be handled remotely
shall be transferred to the HR4 for hands on repair.

● Master Slave Manipulators - Remote arms which extend through a shield wall in the vicinity
of a viewing window which are operated directly by personnel performing remote
manipulations.

● Viewing Windows - Shielded viewing windows which allow direct visually observation of
limited areas of a shielded cell.

● Overhead Crane - A remotely controlled crane which allows movement and positioning of
components inside a shielded cell. Certain components on the crane can be remove for
repair or maintenance to the HRA otherwise the crane must be maintainable in the main cell
by remote means.

● Equipment Lay down Area/Decontamination Cell - An area in the main cell which is used
for the temporary storage of new or replace components. It should enable components to be
accessed by the overhead handling systems for repair or preliminary decontamination before
relocating the component to the HRA. This area may include a spray wash down system and
should be separated from the main cell environment by a walled enclosure.

● Breathing Air Stations - A breathing air station used to supply personnel entering the HRA
in forced air hoods.

● Equipment Transfer Buffer Room - A room adjacent and attached to the HRA which will
allow personnel to transfer clean equipment into the HRA.

● Transfer Hatch - A floor or ceiling mounted hatch which can be remotely operated to allow
access from the HRA to the main cell or from the I-IRAto the High Bay area.

● Personnel Buffer Zone - A buffer zone which allows the transfer of personnel into or out of
the HRA.

● Glove Wall - A vertical wall section which supports glove access into the HIU4 for
components that require contact handling for maintenance or repair.

● Repair Pit - A vertical below grade pit which will allow the TFD to be lowered to a level of
the viewing windows and manipulators for remote repair activities.

,
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5.7 Hot Cell Design Requirements

The following will also be provided to permit in-cell remote handling operations and to reduce
operator exposure:

● Permanently located lifting devices to aid in remote maintenance operations.

● Tool ports, in-cell tool racks, and tables.

● Decontamination system for external and internal equipment surfaces as well as cell
surfaces.

● Quick-disconnect piping connections on all in-cell components

● Stainless steel lining for the inside of high contamination areas as appropriate to facilitate
decontamination.

● Remote maintenance service stations with remote connectors for utilities needed inside the
shielded ‘iueas,including air, fluids (water, decontamination solutions) electric and video.

● Equipment which will be placed in the main cell must be designed for remote maintenance
capability.

The following remote capabilities should also be included in the cell design:

● The capability for viewing and remotely transferring radioactive iterns and materials as
required to maintain personnel radiation exposures to as-low-as-reasonably achievable
levels.

● Remote process equipment will be accessible for ease of operation and maintenance.

● In-cell lights for remote cells will be designed for remote replacement.

● Provision will be made for tool storage and worktables as required.

● Clearances for standard operation and removal of master-slave manipulators will be
provided.

● Remote connectors, bolts, flanges, wrenches, sockets, extensions, and other tooling should
be standardized to the extend possible to reduce the need for wrench changes and varied
operating envelopes during equipment replacement.

● Equipment will be movable, maintainable and replaceable without disturbing adjacent
equipment whenever possible.

● Design of in-cell equipment supports and concrete embedments will consider possible
retrofit of alternate process equipment.

● Equipment components and subsystems will be of modular design, if feasible, to facilitate
removal and replacement.



● All remotely serviced equipment will be checked for dimensional fit and proper operation
before installation.

5.8 Decontamination and Decommissioning

Upon completion of the processing schedule, all components which maybe directly removed from
the main cell to the HRA will be decontaminated in the HRA and transferred out of the facility using
standard waste boxes. Any components that are too large to be removed to the HRA or have a
radiological impact incompatible with contact handling will be dismantled in the main cell. The resulting
individual component pieces will be transferred to the HRA by cage lift and transferred to a standard
waste box for disposal.

5.9 Interim Storage

The TFD for both the UNEX and Modified UNEX processes will produce a HLW stream which
must be transferred away from the TFD operations area to a temporary storage facility capable of
handling and storing the receptacle which will contain the HLW product. It is anticipated that the storage
facility to be used for this purpose will be the Interim Storage Facility detailed in a previous feasibility
study (Rawlins 1997)).

The following assumptions have been made for using the ISF in conjunction with the UNEX
process:

1. The storage capability of the ISF will be sui%cient to handle the approximately 5002 x 10-ft
cans produced during the entire UNEX run.

2. The waste will be stored in 2 x 10-ft cans.

3. The maximum weight of the 2 x 10-ft cans is 5,300 lb.

4. The ISF will be a new facility physically located next to either the GFF or TFD facility.

A tunnel will have to be provided between either the GFF or TFD facility to allow the transfer of
the cans, belowgrade, to the receiving room of the ISF. The ISF storage capabilities ranging from 170 to
18,000 cans with storage areas laid out in a modular conf@ration. Each module is capable of handling
1,890 cans, stacked three cans high. Since the total number of cans produced during the UNEX run is
about one quarter of the maximum storage capability of a single ISF module, it is evident that the ISF
storage capability depicted in the design study can be greatly reduced and still meet the UNEX storage
requirements.

5.10 Process Energy

Energy balances were performed on all major pieces of equipment requiring significant amounts of
energy. The major processes that were evaluated include crystallization, evaporation, and neutralization.
The energy requirements were determined for these processes in both the UNEX and Modified UNEX
cases. Energy balance calculations and additional detail on assumptions used in the analysis can be found
in Appendix C.

Table 26 provides the heating and cooling process requirements for operation of the TFD (TFD-
203-1). (Values for power are given on a yearly basis.)
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Table 26. Crvstallization mocess requirements,. L .

Heating cooling
Process Power Steam Power Cooling-Water

m (lblhr) ~ m
UNEx 105.0 300.0 -1.93 73.3
Modified UNEX 89.2 254.9 -1.64 62.3

Table 27 provides the heating and cooling process requirements for operation of the LAW
evaporator (EV-204-1). (Values for power are given on a yearly basis.)

Table 27. LAW evaporation (EV-204-1) process requirements.
Heating cooling

Process Power Steam Power Coolin~Water
m.% m

UNEx 266.7 832.6 . 175.2
Modii3ed UNEX 200.4 594.2 -3.40 129.0

Table 28 provides the cooling requirements for neutralization. (Values for power are given on a
yearly basis.)

Table 28, Neutralization mocess reauirements.
Cooling

Process Power Cooling Water
~ m

UNEx -15.48 587.0
Modified UNEX -14.22 539.3
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5.11 Steam Facility

The UNEX facility requires an estimated maximum steam supply of 25,450 lb/hour. Modified
UNEX requires a similar amount 22,350 lb/houC both of these facilities includes the TFD. The existing
steam supply is from CPP-606. Currently the boilers are undergoing replacement and are scheduled for
completion by October 2000. The CPP-606 Boiler Replacement project will install four new boilers with
an operating capacity of 23,000 lb/hour for each boiler. The total for the four boilers combined is
approximately 92,000 lb/hour (Figure 5). According to the INTEC Thermal Energy Study Final Report,
the maximum steam supplied does not allow for the additional capacity for the proposed UNEX or
Modified UNEX facilities until after fiscal year 2015.

I100,000 8 {

\ 60,000 j - -.--..+ ---- ____

I 50,000 +------- ------ ‘“~

30,000

, 10,000 - -—––

I 0
I 2000 2005 2010 2015 2020 2025 2030 2035 2040

Figure 5. Projected INTEC thermal energy demands, FY-00 through FY-40.

A new steam facility is planned to meet the steam demand for the either facility. A plan view of the
building and the layout of two boilers are shown in the accompanying drawing. Two boilers are shown
one for operational demands and the second as an immediate standby. At this stage of design a standby is
included, later stages may determine whether a standby boiler is justified. The cost estimate and
information from the CPP-606 Boiler Replacement project was used for the drawing and the two boiler
cost estimate. The boiler building provides adequate room for installation, associated utilities and
changeout, of the boilers. The drawing does not detail the multiple utilities and systems required for the
boiler but they are incorporated into the cost estiniate.

5.12 Utilities

5.12.1 Storm Drain System

The storm drain shall connect to the overall INTEC surface drain system. However, there is an
existing open ditch that tracks along the north side of Palm Avenue east towards hdge Pole Street then
turns to the south before Cypress Avenue then turns to the east again, towards the storm water collection
pond. This open ditch is carrying mostly surface water from the tank farm area. Since the UNEX Projects
proposed building is right on top of Palm Avenue, the open ditch shall be relocated to along south side of
Cypress Avenue. See drawing U-7.

,
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5.12.2 Sanitary Sewer System

There are existing 6-in. sewer effluent lines (6-in. WQP-109754) along north side of Palm
Avenue and 4-in. sanitary lines (4-in. WQ NY-152739) along the south side of Pahn Avenue. Both the
lines will be under UNEX building facilities. These effluent lines shall be relocated to the north of the
UNEX facilities and the 4-in. sanitary line shall be relocated to north side of Cypress Avenue. See
drawing U-4.

5.12.3 Fire Water System

There is an existing fire water system line south of Cypress Avenue. The UNEX facilities fwe
system can connect to this system if the existing systems can provide enough pressure. See drawing U-6.

5.12.4 High-Pressure Air Line

There is an existing high-pressure airline (AV-UT-500) located along the west side of Beech
Street and an outlet valve next to structure 616. This valve can be used as tie-in point of the high-pressure
airline for the UNEX facilities. The line layout shall be along Beech Street towards the north, over
Cypress Avenue then turn east to the UNEX facilities. See drawing U-5.

5.12.5 Potable Water Line

An existing potable water line (4-in. CW-NR-1 10865) is located along the north side of Palm
Avenue and turns to the south on Cedar Street. This line can be used as a potable waterline for the UNEX
facilities. A portion of this line will need to be relocated. See drawing U-3.

5.12.6 Cooling Water and Demin Waterlines

An existing demin water line (3-in. DWNW-109601) is located along west the side of Beech
Street and turns to Building 616. This bend can be use as tie-in point for demin water. The cooling water
will come from Building 606, so both demin water and cooling waterlines will be along the west side of
Beech Street and north over to Cypress Avenue then will turn to east along Cypress Avenue to the UNEX
facilities. See drawing U-2

5.12.7 SBW Feed & UDS Return Lines

The SBW feed line and UDS return lines will connect to the existing B7 valve box. These lines
will go from the valve box north to the UNEX facilities. Since the New Generated Liquid Waste Tank
Farm (NGLWTF) is likely to be located north of existing tank farm and most process pipe lines are going
to connect at the B7 valve box, these two lines shall be combined with NGLWTF project.. See drawing
U-8.

5.12.8 Electricity

An existing electrical duct bank is located along the west side of Hemlock Street and goes
northward over to Ehn Avenue then turns to the west along the north side of Elm Avenue. The duct bank
from Cypress Avenue to Elm Avenue will be under the UNEX facility, therefore, it will need to be
relocated to the west of the TFD facility. See drawing E-5.
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5.12.9 Electrical Requirements

5.72.9.1 Existing And P/anneal E/ectrica/ Utilities At /NTEC. The INTEC power system ties
into the 138kV INEEL loop at Substation 2, which is located outside the west area fence. Substation 2
transforms the 138kV to 13.8kV and provides power to Substation 10 and Substation 15, which are
located within the INTEC complex. Power at 13.8kV is then distributed from Substation 10 and
Substation 15 through the complex. The Electrical and Utility System Upgrade (EUSU) project is
currently under construction and nearing completion. The EUSU project has installed a new 13.8kV
electrical distribution system throughout the complex. This new system will provide greater safety,
additional capacity and greater reliability.

Currently, standby power is provided by each facility. Standby generators are located at various
facilities and operate as an island of power during a normal power outage. The EUSU project will
construct a standby power plant and install new standby. Standby power will than be distributed through
the complex by the new 13.8kV distribution system, The Utility Control System (UCS) will control the
usage of standby power.

5.12.9.2 Power Requirements.

5.72.9.2.7 Normal Power—The electrical requirements of the UNEX Process and the
Modified UNEX Process were analyzed. The results of the analysis are included in Tables 1 and 3 of
Appendix C. Normal power is the power that is required during normal operations and includes the
standby power loads, which are supplied by the standby generator, when normal power is interrupted.

Normal power will be supplied to the facilities housing the UNEX process by 13.8 kV feeders from
Substation 15. A combination of new and existing duct banks will be used to route the feeders.

5.72.9.2.2 Standby Power—The requirements for standby power for the UNEX Process and
the MoWled UNEX Process were analyzed the results of the analysis are included in Tables 2 and 4 of
Appendix C.

The standby loads for the UNEX process consist of the following:

● UPS Normal and Bypass feeds

● Selected lighting and miscellaneous loads

● Selected exhaust fans

● Other loads as determined in later designs.

Standby power to the UNEX process will be provided over the normal power distribution system
from Substation 60, the Standby power plant substation, through Substation 15. The standby power
system is at or near capacity. Upon completion of the EUSU project, an evaluation of the spare capacity
will be performed. If necessary, a 2,000-kVA diesel generator and associated equipment will be installed
next to the standby generator plant and connected to the standby power bus. Shedding of the nonessential
loads will be performed by the UCS. The UCS will control the operation of circuit breakers and
equipment to assure that only those loads requiring standby power remain in operation

5.72.9.3 Distribution System. If the UNEX or Modii3ed UNEX process is housed in the new
Greenf5eldFacility, both normal and standby power will be provided by one set of redundant feeders. The
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EUSU project has installed a redundant pair of sectionalizing switches in the north east quadrant of the
complex. These switches, PSS-NCE-1507A and PSS-NCE-1557A, are supplied by one set of 500-kcmil
cables each. These are switches are fed directly from Substation 15 and are very lightly loaded. New
duct banks will be run from these switches to a new load center. The load center will be double-ended
and will provide a redundant source of power to the UNEX process.

If the UNEX or Modified UNEX process is housed in the existing Waste Calcine Facility, the
electrical distribution system is not adequate and an additional load center would be constructed to
supplement the existing power. The power would be taken from switches PSS-NCE-1507A and PSS-
NCE-1557A and routed to the new load center through new and existing duct banks.

5.12.9.4 Uninterruptible Power Supply (UPS). A solid-state UPS with a static transfer switch
will be provided. The UPS will be provided with a 20-minute battery backup. Both the normal feed and
the bypass feed to the UPS will be on standby power. The UPS will feed a 208Y/120 Volt panel. The
UPS and the panel will be located in the electrical room. The UPS will support the following loads:

● Voice paging/evacuation systems

● Environmental monitoring system

● Other critical loads as determined during design.

.
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6. COST ESTIMATE

6.1 Life-Cycle Costs

The purpose of a life-cycle cost (LCC) analysis is to determine the least cost alternative, from a
resource perspective. For Federal Agencies like the U.S. Department of Energy (DOE), the preferred
evaluation methodology is discounted LCA as prescribed by the OffIce of Management and Budgets
(OMB) document A-94. Thus, all costs presented are actually discounted Life-cycle analyses.

In general, the purpose of life-cycle analysis is to determine the current value of the resources
required to implement the option, assuming each alternative provides equal product and/or service output.
In other words, we are interested only in evaluating the cash flows; we will not evaluate the value of the
benefits because we have assumed all alternatives will meet the minimum technical performance standard
(technical viability).

6.1.1 Economic Methodology

All costs are estimated in FY-2000 dollars and not inflated (one of two analysis methods accepted
by OMB.) For purpose of this feasibility study, all production rates and resulting costs in production
were fiat-lined (assuming constant production.) As prescribed in OMB Circular A-94, all constant value
cash flows are discounted 3.1% (compounded annually) to FY-2000 to calculate the present value (PV) of
the projected cash flow. The total of all discounted cash flows over the life of the project is the
discounted LCC (dLCC). This methodology, prescribed by OMB in Circular A-94 (discount rate update
in January 2000), is used to determine the most cost-effective method in acquiring, operating, and
maintaining Government programs and agencies. In general, this test for cost effectiveness mandates that
the best alternative is one with lowest PV, assuming each alternative meets minimum performance
requirements. Thus, system performance must be ensured in economic analysis. As prescribed by OMB
A-94, any previously incurred capital costs for equipment and facilities are considered “sunk” and are not
included in cost-effectiveness analysis.

6.1.2 Operations Cost Methodology

The design team generated most of the operation costs. A majority of these costs were either labor
or direct materials consumed in the process of operation. Other incidental costs such as training and
working capital were estimated using best engineering judgement equally applied to all options.

Costs were organized into a pre-operations, operations, and post-operations periods. These were
decomposed into direct and support activities. These were then decomposed into a functional
organization according to the design team’s input. This included: (1) material receipt and rough filtration,
(2) radionuclide extraction, (3) evaporative drying, (4) neutralizing and drying, (5) packaging, (6) interim
storage, (7) transportation to disposition site, (8) and support finctions of capital maintenance, facility
maintenance, administration, QA /safety/Radcon, and process maintenance. Lastly, some economic
evaluations include a cost category for intangible costs that are often mitigated through the administration
of additional capital and/or operations investment. Such a methodology usually allows for the inclusion
of an operations benefit that is not included when a cost/benefit analysis is not performed (i.e., an
intangible cost may be the added cost of a system that fails more often because less costly selected over
better performing equipment.) However, discussions with the design team suggested that the stand-alone
independence of the facility would not impact other INTEC operations. Additionally, the failure rates of
any of the options are probably equal, thus, if there are any intangible costs impacts, they impact the
options equally.
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Labor costs were estimated based on a general class~lcation of the laborer. The design team
provided the labor type and estimated number of laborers. The economic evaluation assumed annual
burdened costs of $1OOKfor operator/technicians, $125K for scientists/engineers, and $155K for
management and supervisors. The design estimated a total of 110 personnel are required to operate the
facility for any option; thus, there are no marginal labor cost advantages between a greetileld and existing
facility, or the UNEX and Modii3ed UNEX Process.

The design team provided all consumable materials and unit costs. These were calculated
accordhg to the volume throughput of SBW (and because the volume was equal over three years, these
costs were equal for three years.) Interim storage and transporting/dispositioning costs for treated SBW
was included in the evaluation. Including these costs completes the LCC evaluation and the effect the
treatment process has on follow handling. For example, the evaluation assumed that UNEX treated waste
could be handled a little more cost-effectively since they could be contact-handled ($250 versus $500 per
drum $2500 versus $3500 for canisters). Similarly, the disposal could be performed on-site ($600 per
drum) versus WIPP ($8.8K per drum). All contact-handled canisters disposed at Hanford cost $26.4K.
Lastly, an operations contingency equal to 35% was included to account for unknown operations/post-
operations costs. This cost did not include a contingency on the capital cost estimate which has its own
contingency included.

6.1.3 Schedule Methodology

For all options, the analysis assumed a 5-year construction schedule starting in FY-2003. Although
meeting the financial obligations may be accelerated, this was the assumed schedule to meet treatment by
the stint of FY-2008. All options also assumed a three-year operating schedule, after which the facility
would be maintained in standby operations until FY-2020. During standby, the analysis assumed the
option would be maintained at 50% of direct capital maintenance, 33% of support labor and
administration, 25% of process maintenance, 50% of facility maintenance, and incur zero costs for QA,
radcon, safety and direct operations.

The analysis assumed that the NWCF and the Hg removal system would be decommissioned,
decontaminated, and demolished (DD&D) in FY-2021. For purposes of simplicity, this activity of
DD&D would occur over a one-year period, although a realistic time period could require 10 or 15 years.
The evaluation estimated a DD&D cost to be 13% of the original capital investment because of the
expected low levels of contamination and relative ease in dismantling a facility of these construction
techniques.

6.1.4 Life-Cycle Results

From a LCC perspective, all four options are very capital intensive. This result is primarily a factor
of the SBW facility size, its throughput requirements, and the duration of the treatment campaign. Option
A (GreenileldKINEX option) has the lowest dLCC because of the less costly capital infrastructure and the
disposition path for the treated SBW. The next lowest alternative is Option C which employ the UNBX
process. This suggests that the marginal cost differences in the treatment process is more of a cost driver
than the marginal cost differences in facility location.

6.1.5 Economic Recommendation

Based on the economic evaluation, it appears that Option A has a significant cost advantage over
all other options. This evaluation has estimated that the UNEX Process is at least 20% more cost-
effective than the Modifkd UNEX Process (once the effects of dispositioning are accounted for.)
Secondly, Option A includes Greenfield construction which is at least 20% more cost effective than the
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NWCF/Greetileld option. In both cases, 20% margins are considered significant enough of a difference
to select one alternative over another. However, because a large portion of the overall cost advantages is
due to the variable of disposition path, this economic evaluation recommending that additional analysis be
provided to validate the volume and the disposition path of treated SBW.

Life-cycle estimates for UNEX and MUNEX have been completed for both the Greenfield Facility
and the NWCF and are shown in Table 29. See Appendix E for a complete cost analysis breakdown.

Table 29. Life-cycle cost estimates for UNEX and MUNEX in GFF and NWCF.
Options Life-cycle Costs

UNEX in GFF (Option A) 744,347,000
MUNEX in GFF (Option B) 890,140,000
UNEX in NWCF (Option C) 848,500,000
MUNEX in NWCF (Option D) 994,568,000

6.2 Capital Costs

Capital cost estimates for UNEX and MUNEX have been completed for both the Greeni3eld
Facility and the NWCF. Costs for each different option are listed below in Table V-II.

Table 30. Capital costs for UNEX and MUNEX in GFF and NWCF.
Option Total Project Cost

UNEX in GFF (Option A) 514,000,000
MUNEX in GFF (Option B) 514,000,000
UNEX in NWCF (Option C) 604,000,000
MUNEX in NWCF (Option D) 609,000,000

Details for each of the estimates include Other Project Cost (OPC), allowances for Project
Development, Technical Development, Project Execution, and Project Acceptance/Closeout. Also
included in each estimate are Total Estimated Cost (TEC) allowances for Engineering and Design (Title I
and II), Quality Assurance, Project Management, Construction Management, Construction A/E Support,
Construction (direct and indirect costs), Procurement, Escalation, G&A allowance, and contingency.

Due to minimal detail and scoping definition, this estimate is considered a planning estimate and is
not intended to be used to establish a cost baseline. The complete capital cost estimate is provided in
Appendix E.

.

.
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7. PROJECT SCHEDULE

The following schedule is based on an INEEL Decision Analysis Session held to review and
evaluate SBW treatment options.
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8. REQUIREMENTS AND ASSESSMENTS

8.1 Federal and State Regulations

The SBW and NGLW wastes contain both RCRA hazardous contaminants and radionuclides.
Therefore, the management of the wastes must be in compliance with the requirements of EPA RCIM
Subtitle C for the hazardous wastes and of the AEA-based requirements for radioactive wastes. The State
of Idaho adopted the Federal RCRA regulations pursuant to the Idaho Hazardous Waste Management Act
of 1983, and it has the authority to implement them in Idaho. The regulations are incorporated by
reference into the Idaho “Rules and Standards for Hazardous Wastes.” The AEA requirements are
implemented and administered by DOE. The principal DOE requirement is compliance with DOE Order
435.1, “Radioactive Waste Management:’ and by implication, compliance with DOE Order 460.1A,
“Packaging and Transportation Safety,” and DOE Order 460.2 on “Departmental Materials
Transportation and Packaging Management.” These, in turn, imply compliance with applicable U.S.
Department of Transportation (DOT) and U.S. Nuclear Regulatory Commission (NRC) regulations. The
wastes are also subject to all other applicable federal, state, and local laws and regulations.

The waste management activities and their schedules must also comply with the terms and
conditions of the Idaho Settlement Agreement, the Consent Order and other INEEL specific requirements.
Also, the wastes must be managed in a way that meets the enforceable requirements and intent of the
INEEL Site Treatment Plan developed in accordance with the Federrd Facilities Compliance Act (F’FCA).

The treatment options under consideration will result in waste forms that must meet the applicable
regulatory requirements and that satis~ the WAC of the repositories identified as most suitable for them.
A detailed discussion of the regulatory requirements that apply to this treatment process and facility can
be fund in Appendix G of this report.

8.2 Waste Treatment and Acceptance Requirements

The UNEX or the Modiiled UNEX process would generate several primary and secondary waste
products. The primary products are designated as high-activity waste (HAW) and low-activity waste
(LAW). The HAW and LAW designation is based on the projected radionuclides and their
concentrations in the wastes. The HAW will predominantly contain TRU nuclides that would meet the
deftition of TRU waste. The LAW will mainly contain cesium and strontium which would be qualified
as LLW. The treatment options for the primary waste stieams are expected to generate two waste forms.
These are grout and crystallite. The primary products of the UNEX process are called CH-LLW grout
(Class A) and RH-TRU crystallite. For the Modified UNEX, the primary waste products are designated
as RH-LLW crystallite (Class C) and CH-TRU grout.

The secondary wastes include the final process solvents remainin g at the end of the treatment
campaign, HEPA filters, and PPE. The specific final waste forms for the secondary waste streams would
depend on the treatment options selected. The determination of the treatment options relies on the nature
and chemical composition of these wastes.

The primary and secondary waste streams must be treated to meet the RCRA land disposal
restriction (LDR) standards or alternative methods approved by EPA for land disposal. They must also
meet the criteria of the respective repositones they are destined to be sent.

Based on the DOE-HQ and NRC assessments, it appears that the SBW as it sits today in the Tank
Farm may be considered HLW. The SBW would need a waste incidental to reprocessing (WIR)
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determination using the “Evaluation” process established in DOE Manual 435.1 to be managed as non-
HLW. For the purpose of this study, it is assumed that the WIR ruling will be established and the SBW
will not be considered HLW. The HAW and LAW fractions to be derived from the SBW processing will
be considered TRU waste and LLW, respectively.

The SBW feed to the UNEX or the Modified UNEX process carries a number of RCRA
characteristic and listed components, as defined in 40 Code of Federal Regulations (CFR) Part 261,
Subparts C and D. The characteristic components consist of corrosive chemicals, heavy metals, and
others known as the underlying hazardous constituents (UHCS). The hazardous waste numbers (HWNs)
currently assigned to the waste areDO02,DO04-DOO11, other D-codes, and listed FOO1,FO02, FO05 and
U134. The wastes would be subject to the RCRA LDR requirements before any of these residues can be
land disposed.

Because the waste is listed, any residues from treatment of the listed wastes would carry the same
listed HWNs, as a result of RCRA “derived-from rule” (40 CFR 261.3 (C)(2)(I). Consequently, the
resultant waste residues would be considered listed and would carry all the listed HWN. Without
delisting, the treated waste products would continue to be regulated under RCRA even after LDR
requirements are met, unless excluded from the RCRA Subtitle C regulations. “Delisting” is currently the
only EPA approved mechanism for obtaining such an exclusion.

Currently, some of the potential target repositories under consideration in this study are not RCRA
Subtitle C facilities. These facilities are not authorized to receive any RCRA listed waste for disposal.
Others such as the Waste Isolation Pilot Plant (WIPP) and the Hanford site accept certain LDR treated
listed LLW. The Nevada Test Site (NTS) accepts mixed LLW for disposal, however, it does not accept
such waste from the off-site generators at the present time. Per DOE’s record of decision (ROD) issued
in February 2000, the NTS and Hanford site will be used for the disposal of both LLW and mixed LLW
from the DOE complex in the future. Nevertheless, in this study, it is assumed that the wastes resulting
from the UNEX or Modtiled UNEX option will be delisted before final interim storage for shipment to
the disposal sites.

Before shipment, delisting petitions for the target waste must be granted for both Idaho and the
receiving state. If the target waste were transported through other states on its way to the receiving state,
it would have to be accompanied by a manifest. Potentially, notification of transitory states may be
performed before shipment as a courtesy.

The design and operation of the interim storage facility that would be used for the final waste
products would not require compliance with the RCRA requirements. This is based on the assumption
that the delisting petitions for the target-waste products would be granted before interim storage.
However, since the SBW also contains characteristic constituents, the facilities used for processing the
liquid SBW (before interim storage) must be designed, constructed, and operated in accordance with the
RCRA requirements. Both the liquid waste processing and the interim storage facilities must comply
with all other applicable DOE regulations. These requirements are defined in 40 CFR 264 (IDAPA
16.01.05.008) and in 40 CFR 270 (IDAPA 16.01.05.012).

Some of the tanks with SBW feed to the UNEX process contain a relatively large amount of
mercury. Based on the total amount of mercury in the waste in these tanks, the SBW is considered a high
mercury subcategory waste (2 260 mglkg total mercury) from RCRA standpoint. For high-mercury
subcategory waste, the RCRA LDR treatment standard is RMERC (retorting mercury) followed by
stabilization of the retorted residue. A large percentage of mercury in the SBW feed will end up in the
final LLW grout if mercury is not removed from the upstream. Grouting is not the LDR spec~led
treatment for high mercury waste. Therefore, a determination of equivalent treatment (DET) petition will
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need to sought by the JNEEL and approved by EPA for using grouting to stabilize the waste for disposal.
It is assumed that the DET petition will approved by EPA for using grouting to stabilize the waste for
disposal.

Appendix G provides a detailed analysis of the applicable regulatory requirements and a
description of the criteria of the potential repositories for waste acceptance and disposal.
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9. UNCERTAINTIES AND RECOMMENDED RESOLUTIONS

At this point, there area few uncertainties to be resolved to be certain this project is feasible. For
example, it is not known at this juncture whether the HAW fraction from the process can be evaporated in
the TFD to an acceptable solids concentration for grouting. Another unknown at this time is whether a
suitable grouting formula can be developed that will meet all repository requirements. Listed below are
the uncertainties and recommended resolutions for the UNEX and Modified UNEX project.

9.1 Research

9.1.1 Mercury Study

9.1.1.1 h?trocfuctiof?. The purpose of the UNEX and modified UNEX processes is to remove
cesiu~ strontium, and actinides from the SBW. The extracted radionuclides in the UNEX solvent are
stripped into guanidine carbonatelDTPA solution. This allows the UNEX solvent to be reused and
minimize final waste quantities. While the main purpose of the UNEX solvent is to extract the targeted
radionuclides, there are concerns about the fate of other heavy metals, in particular mercury. The focus of
this appendix is to track the movement of the mercury species in the process and to determine how
mercury will impact the final waste forms. The main reference that will be used to follow mercury in the
process is the UNEX mass balance developed by Barnes (1999). Additionally, EPA/RCRA references
appearing in the Code of Federal Regulations and the Federal Register will be used. This section will first
discuss the following details:

● Mercury regulatory issues

● Amount of mercury in the tank farm

● Partitioning of mercury in the UNEX process

● Final disposition of mercury

● Technical development needs.

9.1.1.2 Regulatory Issues involved with Mercury. The concern over the presence of mercury
in the UNEX process is born from regulatory issues. Mercury is a volatile metal at room temperature and
as a result, the regulatory agencies treat mercury contamination in waste differently than other metal
contaminants, i.e. cadmium, chromium lead, etc. The key issue with mercury in waste is to determine if
the waste exhibits the characteristic of toxicity for mercury (DO09) at the point of generation. If the waste
is characteristic for mercury, the subcategory of the waste and the treatment standard relative to total
mercury concentration in the waste must be identified for LDR purposes.

Point of generation – The original point of generation of the waste of interest is the sodium bearing
waste. The current regulations say that a waste is DO09 (characteristic for mercury) at 0.2 mg/L. The
molar concentration for this is 9.96E-7-molar Hg. For all the tank farm waste (WM-180 through WM-
189), the lowest mercury concentration is in WM-181 which is 4.49E-4-molar Hg. All the tank farm
waste exhibits the characteristic of mercury and will carry a DO09 code.

72



Mercury Subcategory – Due to the concentration of mercury, some of the waste in the tank farm is
currently considered a nonwastewatefl. According to 40 CFR 268.40, there are two subcategories for
mercury as a nonwastewater – low mercury subcategory and high mercury subcategory. The
concentration of mercury that determines the subcategory is a total mercury concentration of 260 mg/kg
or, in this case (assuming a density of-1.0 ghnl), a total concentration of mercury of 260 mg/L. This
value can be expressed as a molar concentration of 1.29E-3 M. In Tables 31 and 32, the concentration of
mercury in each of the tanks and the subcategories are given. (NOTE The mercury subcategory
assignment is based on the premise that each tank could be treated as individual wastes. For this study, it
will be assumed that the entire SBW in the tank farm is ONE waste stre~ per the blending strategy.)

Table 31. Mercury inventory in the Tank Farm (before blending scheme).
Tank Number Mercury Cone (M) Mereury Subcategory
WM-180 9.72E-4 LOW/Wastewater
WM-181 4.49E-4 LOW/Wastewater
WM-182 9.97E-4 LOW/Wastewater
WM-183 2.89E-3 HIGH/Nonwastewater
WM-184 6.88E-4 LOW/Wastewater
WM-185 3.90E-3 HIGH/Nonwastewater
WM-186 9.02E-4 LOWIWastewater
WM-187 2.69E-3 HIGH/Nonwastewater
WM-188 7.48E-3 HIGHINonwastewater
WM-189 5.1OE-3 HIGH/Nonwastewater

Table 32. Mercury inventory in the Tank Farm (after blending scheme).
Tank Number Mercury Concentration Mercury Subcategory

(M)
WM-180 9.72E-4 LOWIWastewater
WM-188 1.32E-3 HIGH/Nonwastewater
WM-189 4.03E-3 HIGH/Nonwastewater
New 1.53E-3 HIGH/Nonwastewater

Treatment Standards - The treatment standard for high subcategory mercury waste is given in 40
CFR 268.40 as IMERC and RMERC for the organic subcatego~ or RMERC for the inorganic
subcategory. Although the waste stream has been identified as a nonwastewater per 40 CFR 268.2(f’),the
actual physical form of the waste, especially after filtration is that of a wastewater. Typically in retorting
operations, mercury is more volatile than the rmjority of the waste matrix from which it is to be removed.
The SBW rafilnate is not amenable to retorting due to the 97 to 99.wt% water composition. As a result,
retorting of process residues is not recommended.

9.1.1.3 Movement of Mercury in the UNEX Process. One of the purposes of this study is to
track and analyze the movement of mercury in the process. The starting point for this analysis is the mass
balances that exist for the UNEX process (Barnes 1999). These mass balances were developed from
process flow diagrams using an EXCEL model and input parameters. Unlike the solvents TRUEX or

4Accordingto56FR3874 “Anywastesthatcontaingreaterthan260mg/kgoftotalmercury,butthatotherwiseappeartomeet
thedefinitionofwastewaters,are,in facLclassifiedasnonwastewatersthatmustberecovered.”
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SREX processes, the UNEX solvents show little affkity to mercury. In the TRUEX process, the
carbonate wash step was instrumental in backwashing the mercury out of the extraction solvent.

Figure 6 shows a simplified process flow diagram for the UNEX/modified UNEX processes that
illustrate how the mercury is partitioned from process to process. The speciation of the mercury in
solution can be inferred by the molar concentration of mercury and the various anions in solution. Due to
a chloride to mercury molar ratio of 17 to 1 in most of the streams, it maybe concluded that most of the
mercury in solution exists as chloride complexes.
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Figure 6. UNEX/Modified UNEX process flow diagram.
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The feed stream to the UNEX process (Stream 121/217) undergoes extraction with the selected
solvent system (UNEX or modified UNEX). The rtilnate (Stream 220) retains nearly all of the mercury
(distribution coefficient for mercury of 0.003). The exit solvent stream (Stream 200) contains a minimal
amount of mercury. The raffiiate stream (Stream 220) is combined with both the UNEX wash effluent
and the remote-handled stream evaporator overheads to forma stream (Stream 401). This combined
stream is fed to an evaporator and the mercury is partitioned between the evaporator bottoms (Stream
402) and overheads (Stream 403). At the temperature of the evaporator, it is assumed that 98.6% of the
Hg is retained in the bottoms.

The evaporator overhead stream (Stream 403) is sent to an acid fractionator that splits the stream
into two fractions. The overhead stream from the acid fractionator (Stream 405) is used as water for the
grout mixing tank, the acid make-up tr@ the HF make-up tank (for UNEX), and the stxip and carbonate
wash tanks. The bottoms stream from the acid fractionator (Stream 420) is used as the inake-up acid for
the SBW filter wash, the UNEX scrub, and the solvent wash feed tanks. The presence of mercury in the
evaporator bottoms stream results in relatively small concentrations of mercury becoming recycled
throughout the contractors.

The evaporator bottoms stream (Stream 402) is sent to a neutralizing tank to be adjusted to a pH of
1.3 by addition of NaOH. The stream exiting the neutralization (Stream 502) is sent to the grout tank to
be solidified with a combination of Portland cement, blast furnace slag, and calcium hydroxide. The final
solidified form (Stream 530) will be targeted as a LLW for disposal at a subtitle C disposal facility
(UNEX process) or as a TRU for disposal at WIPP (modified UNEX process).

9.1.1.4 Effect of mercury on the final disposition of waste forms. A recommended
strategy of treating the SBW waste stream is to apply for a Determination of Equivalent Treatment
(DET) exclusion from retorting. Through future TD studies, data can be provided to the governing
agencies to demonstrate the effectiveness of alternate methods for mercury treatment. At the time of
this feasibility study, the impacts to planned schedules or budgets due to the DET are not known.
Since demonstration of the UNEX process is required for RCRA treatment before permitting and
needs to be scheduled and budgeted, extra costs for specific DET activities/requirements would be a
relatively small adder to these activities.

9.1.1.5 Technology development needs. If it is deemed through evaluation that a mercury
removal process is required on the raffinate strew suitable processes need to be evaluated. One
consideration with mercury removal from the raffinate is dealing with the high acidity. There are a few
candidate processes that would need refinement from a bench/pilot-scale before inclusion to any PFD
plans. These are electrochemical reduction, sorption with a potassium copper hexacyanoferrate resin, and
the Sachtleben-Lurgi process. A brief discussion of the process and technology needs will be presented.

One alternative for mercury removal from the raffiiate would be electrochemical reduction using a
flow through electrochemical cell. Elemental mercury would serve as a cathode pool in an
electrochemical cell. Soluble species of mercury in aqueous solution would be reduced to its elemental
form at the cathode pool. Along with the mercury, some metals (including a few radionuclides) will also
reduce into the mercury cathode pool. Experimental studies conducted by the INEEL Technical
Development Group are on-going to analyze the feasibility of treating calcine off-gas scrub solutions.
Initial results using a flow through system have indicated that acidic scrub solutions of 0.15-molar Hg can
be treated to produce concentrations of 0.015-molar Hg. Assuming that 0.015-molar Hg is the lowest
concentration that can be attained, only the most Hg-laden tanks could be effectively treated. The
residual from this process is elemental Hg with some amalgamation of metals on the top. This form could
then be retorted to recover “pure” mercury for sulfur amalgamation. The residues of retort could be
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added back to the raffkate for grouting. Further developmental efforts into this process would focus on
the following.

● Refinement of the process to treat down to Hg concentrations below 0.015 M.

● Effects of co-reduction of metals on the process and final Hg waste form

Another potential treatment option for mercury in the raffkate stream is to process the stream
through a potassium copper hexacyanoferrate ion exchange sorbent (silica dioxide substrate). This resin
was investigated at the INEEL (Brewer et al. 1999) for the removal of Cs from Tank Farm Wastes. The
study found that the sorbent was not effective for removal of Cs due to chemical interference from
mercury. [Note: For the rafi3nate stream from UNEX, there will be negligible Cs present.] For tests on
simulated dissolved calcine, the results of this report indicate that although the resin performed well for
removing mercury in the absence of chlorides (a DF between 1.6 to 2.9 for the fiist 320 bed volumes -
breakthrough occurring near 400 bed volumes). With a molar ratio of 3 to 1 (chloride to mercury), poor
removal of mercury (DF=l. 1) resulted. When tank farm waste was tested (SBW fromWM-183 and WM-
185), the chloride to mercury molar ratio was between 4 to 6. The results were difilcult to interpret due to
fluctuating DFs. At the levels of mercury removal required for the raffhate (<260 mglL), these resins
may be adequate. The main waste form resulting from this process would be a mercury-loaded resin,
which would require retort per the RCRA requirements. Further developmental efforts into this process
would focus on the following.

● Understanding the process better and how it relates to mercury removal. The earlier study
was focussed on cesium removal.

● Testing the system for mercury in the absence of cesium, which is the main competitor with
mercury for sorption sites.

Another process that may be able to remove mercury from the UNEX ra.fllnate is the Sachtleben-
Lurgi process. This process has been used in Duisburg, Germany for precipitation of arsenic and other
heavy metals, including mercury, from acidic scrubber waters (SAIC 1998). The wastewaters are off-gas
scrub solutions resulting from the smelting operations of metal ores. The process includes the addition of
small amounts of a soluble hydrostdflde salt to provide the hydrosulfide ion (HS-) to the reaction, assuring
more complete heavy metal removal. The resulting waste form from this process is a mercuric precipitate
that may not require further retort pending TCLP. Further developmental efforts into this process would
focus on the following.

● Determine conditions in which this process operates

● Determine collection units for solids

All of these processes could require investigation if it is determined retort of a residue of treatment
is required before final treatment. If retort is not required for any of the treatment residues, these mercury
removal processes would not be needed.

9.1.2 Solvent Evaluation

. I

To maintain reliable and prolonged operation of any extraction system, it is necessary to ensure the
stability of the extractant composition and properties. In the UNEX process, changes in extractant
composition arise from radiation and chemical decomposition of its components, as well as a result of the
washing by aqueous solutions.



The UNEX-extractant contains four components: phenyltrifluoromethylsulfone (FS-13), as the
diluent, and chlorinated cobalt dicarbollide (ChCoDiC), diphenyl-N,N-dibutylcarbamoylmethylene
phosphine oxide (CMPO) and polyethyleneglycol (PEG), as the extractants.

9.1.2.1 Characteristics

Some components of the ~X extractants are well known, due to extensive studies and
experience of their use in radiochemical facilities. For example, high chemical and radiation stability of
ChCoDiC and PEG have been demonstrated at a HLW partitioning facility (Khlopin 1999). ChCoDiC is
also characterized by its very low volubility in acidic media and thus very low losses with aqueous
solutions. In existing practices, the constant growth of ChCoDiC concentration is observed in extraction
mixture due to dlluent washout.

There is rather wide Russian and American experience of using different CMPO for HLW
reprocessing, which confkrns their high radiation and chemical stability.

The diluent for the UNEX process, FS-13, has not currently been used in radiochemical processes
and, therefore, its radiation and chemical stability has been unknown. Studies have recently been
performed in St. Petersburg, Russia by V.G. Khlopin Radium Institute to evaluate the radiation and
chemical stability of FS-13. The results of these studies can be found in the 1999 final report entitled
“Applicability of the Russian Separation Technology to Processing of US Radioactive Wastes.”

Radiation and chemical stability of FS-13 studies were conducted in two cases. First, irradiation of
FS-13 by itself produced a maximum decomposition of 4.5 molecules/100 eV. Second, irradiating FS-13
in contact with an aqueous solution of nitric acid produced a total decomposition of 4.5 to 5.0
molecules/100 eV.

Table 33 summari zes the characteristics of the extraction solvents. More information on UNEX
extraction solvents can be found in the process description of the extraction stage in Section IV.
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Table 33. Characteristics of the extraction solvents.
Compound Composition Reactivity Degradation

Phenlytrifluoromethyl C~HSF@zS The distribution Radiation losses ofFS-13 diluent
sulfone (FS-13) coefficients of Cs, Sr and in 350 extraction cycles at a dose

Eu are unaffected by the of 20 WM in one- and two-phase
irradiation dose (in ranges systems do not exceed 0.9%;
up to 20 WM), which is Washed out by highly acidic
indicative of high solutions, but losses with
radiation stability of all solutions of UNEX process do
components in the not exceed 0.3 g/1.
extraction mixture.

Chlorinated cobalt (c2B9H*c13)2co- High chemical and Low volubility in acidic media
dicarbollide (ChCoDiC) radiation stability and, thus, very low losses with

aqueous solutions

diphenyl-N,N- (CGHS)ZPOCH2CON(High chemical and
dibutylcarbamoylmethyl CQHg)2 radiation stability
ene phospine oxide
(Ph2Bu2CMPO)

Polyethylene glycol 400 HO-(CH2CHzO)n-H High chemical and Low volubility in acidic media
(PEG-400) radiation stability and, thus, very low losses with

aqueous solutions

AdaptedfromV.G. KhlopinRadiumInstitute, “Applicabilityof the RussianSeparationTechnologyto Processingof US
RadioactiveWastes”,1999.

9.1.2.2 Safety Issues

This section is written to address possible safety issues with the UNEX solvent during storage and
use. Information about the four components is needed to determine safety concerns. A report was written
in which some of these safety issues were determined (Khlopin 1999). The discussion that follows is a
summary of the testing that is discussed in the report.

Some components of UNEX-extractant are rather well studied, and through experience in practice,
it was determined that ChCoDiC, PEG, and CMPO have high chemical and radiation stability. The
diluent for the process, FS-13, was previously not used in radiochemical processes, and as such, its
radiation and chemical stability is unknown. In addition, by weight, theFS-13 represents 9670 of the
solvent. Three particular issues that were addressed were:

● Amount of hydrogen formed from radiolysis

● Formation of combustible mixture of diluent (FS-13)

● Thermal stability with nitric acid

4 ,



They determined the total dose rate released from the aqueous feed solution to be 0.0009 W per
liter of solution. Using assumptions which include assigning numerical values to the solvent flow rate,
mixing chamber volume, number of contactor stages, and percent of nuclides transferred, a dose per
solvent cycle in the UNEX process (0.065 W-hour per 1)was obtained. As recirculation passes are
accumulated, this number will increase accordingly.

The integral dose rate was determined to be 20 W-hour per 1 liter of FS-13. The main products of
radiolysis are hexafluoroethane and benzenesulfonic acid (liquids), and hydrogen gas (95Yo). When FS-
13 was irradiated in the presence of nitric acid, additional products of radiolysis are trifluoronitromethane
and nitrobenzene (liquids), sulllde and fluoride ions (in aqueous phase), and hydrogen gas (80%). The
rate of radiological gas-evolution is equal 4.5 to 5.1 ml/hour per liter of solution.

The investigators concluded that the values of tkh and tlOWfor the organic products involved with
FS-13 diluent are well above the maximum temperatures that would be used in the extraction operations.
The researchers concluded that the temperatures at which a fire hazard is possible are much higher than
the maximum operational temperatures of the UNEX process. The process should be considered as fue-
explosion safe if “normal” conditions are met.

A series of experiments used a 14-molar solution of HN03 with the FS-13 diluent (at a ratio of 3:1
by volume). This mixture was placed in a cell that would allow for heating (120 to 150”C). There was no
direct mixing of the acid phase with the solvent. Varying densities of acid were used by varying the NOJ
ion (addition of nitrate salts). The data obtained from these tests indicated that FS-13 is resistant to the
action of highly concentrated nitric acid solutions. Recordable gas evolution occurred began at105°C and
the rate of evolution was deemed low. In a closed reactor vessel (autoclave), there was no heat release
from nitric acid and FS-13 up to 150”C (no mixing in the system). At around 160”C, self-heating begins,
but the exotherm was reported to be weak – 15 to 17°C rise in 10 to 15 minutes. After this period, the
mixture stabilizes. The researchers concluded that the potentially hazardous processes (gas-evolution,
self-heating of mixtures) come about at the temperatures well in excess of the operating conditions, and
therefore also conclude that the process operations have a significant margin of safety with respect to
thermal stability.

9.1.2.3 Suppliers

Vendors and prices for UNEX and Modi.i3edUNEX raw materials were researched and tabulated.
In many cases, several vendors were identified, with varying unit prices. Price ranges for raw materials
are shown below (Table 34)
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Table 34. Cost of raw materials.
Material Price Unit

Hydrofluoric acid (I-IF) $30.39 16L

Aluminum nitrate (AI(N03)3)

Phenyltrifluoromethyl sulfone (FS-13)

diphenyl-N,N-dibutylcarbamoyl phosphine oxide
(CMPO)

Polyethylene glycol 400 (PEG 400)

Chlorinated cobalt dicarbollide (ChCoDiC)

Guanidine carbonate

Diethylenetriamine pentaacetic acid (DTPA)

Nitric acid (HN03)

Sodium hydroxide (NaOH)

$4.65-$6.31

$30

$1

$86

$3

$118

$10.5-$33

$219.24-$284.92

$741.6-$2885

1 lb

1 kg

lg

0.5 lb

lg

5 kg

1 kg

15 L

200 L

9.1.2.4 Possibility for glass loading

Vitrification of UNEX HAW Crystalline Waste

The high activity fraction of the waste from the UNEX process is primarily an organic material.
Guanidine carbonate (2[(NH2)2C=NH]”H2C03)and other organic compounds constitute more the 80 % of
the waste. It is vitally important to understand how these materials will behave in a glass melter. To date,
limited development work has been done, including preparation of a borosilicate glass sample at 1,100-
1,200”F using guauidine carbonate strip product solution from pilot testing.

The thermal regime in a glass melter is complex. Feed material is exposed to temperatures ranging
from a few hundred degrees to over 1,100° C. As the feed heats up and becomes part of the “cold cap”
floating on the molten glass, it also passes through a variety of chemical environments. Initially, the
material is at 200° C to about 600° C with adequate ambient oxygen to support combustion. As the feed
heats up further and begins to decompose, it enters an area with reduced oxygen content between the top
of the cap and the molten glass. With the UNEX High Activity Waste (lIAW), the decomposition
products may include partially oxidized materials such as CO, HCN, and oxides of nitrogen.

In recent pilot-scale melter tests, a small amount of powdered activated carbon was blended with
inorganic feed material to control redox conditions in the melt. The carbon was less than 1 % of the feed
by weight. While this mixture was being fed to the melter, small flames were observed coming from the
cold cap. The effect was similar to several cigarette lighters being turned on and off rapidly. With a much
higher percentage of organics in HAW feed, substantial amounts of CO would be generated, resulting in a
potential safety hazard.

I

A glass melter can be used for thermal treatment of organics. However, it is not a substitute for an
incinerator, in which combustion conditions can be optimized. It is suggested that a safety assessment be
conducted before there is further process development or design work done on this portion of the UNEX
flowsheet.
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9.1.3 Citrate Study

In the UNBX process, citrate was proposed as an ingredient in the scrub cycle for purposes of
removing extracted zirconium. If citrate were used in this manner, it is highly possible that it would end
up in the low level waste (LLW) form, which is assumed to be grouted before disposal. Citrate was not
proposed as an ingredient in the Modified UNEX process and will not be evaluated for that process.

Citrates are organic compounds that belong to the family of hydroxy carboxylic acids. Hydroxy
carboxylic acids, or their salts, are commonly used as retarding agents because of their incompatibility
with alkali carbonates, alkali bicarbonates, and metal nitrates. Citrate is also a known metal completing
agent and can complicate stabilizations when it is present in solutions. In the UNEX process, it is
assumed that grouting is the selected treatment for the LLW stream. Therefore, it is necessary to
determine the effects of citrate on grouting of the LLW and to define permissible citrate loadings for
grout, if applicable.

An extensive literature search was performed to collect and document information on citrate in
grout. This proved to be dif!rlcult,as discussions revealed that testing of citrate in grout is limited. In
discussions with B.E. Scheetz of the Pennsylvania State University materials research laboratory and
A. K. Herbst and J. A. McCray of the Idaho National Engineering and Environmental Laboratory
(INEEL), it was revealed that grout tests with citiates have not been performed at the INEEL. The only
known testing of this type has been done in the United Kingdom. These tests have revealed citrate in
grout prevents curing and have resulted in the United Kingdom banning any citrates in processes that lead
to grouting. Based on these findings, the INEEL has done no testing of citrates in grout, but has relied on
past experience.

The issue then was to determine the levels of citrate that prevent curing of grout. R.D. Spence of
Oak Ridge National Laboratory has stated that retarder admixtures are usually effective in concrete
mixtures as low as a few tenths of a percent. Retardation may either prevent ultimate curing of the final
waste forq or extend the time it takes to cure. Because results may vary for each individual waste form
and there are no known development tests for grouting sodium-bearing waste containing citrates, it may
very well be necessary to perform tests and identify problem areas.

The number of processing steps necessary for the production of an acceptable grout may
dramatically increase, because all evidence reveals small quantities of citrate can reduce or eliminate
curing reactions. Additional precautions and processing steps may include specific development tests for
grouting sodium-bearing waste containing citrate and the steps to convert citrate to a grout former
downstream of the centrifugal contractors. Because these steps maybe very extensive, it was decided that
it is best to eliminate citrate from the UIJBX process and replace it with a different compound that will
not hinder the grouting process. Other possible compounds may include hydrofluoric acid, sodium
fluoride, or ahuninum fluoride.

9.1.4 Sodium Fluoride vs HF

The UNEX extraction process uses hydrogen fluoride as a zirconium and iron sequestering agent in
both the SBW feed and in the UNEX scrub. Zirconium and Fe compete with the actinides during the
extraction process inhibiting the full extraction of actinides. Fluoride ion from the HF complexes the
zirconium and Fe thus decreasing the amount of Zr and Fe extracted in the process.

There are inherent problems in dealing with HF though. HF is highly toxic and very corrosive.
Special care must be taken when handling HF to prevent it from coming in contact with the skin.
Therefore, special training must be conducted for anyone working with HF. Also, special protective wear
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must be used when handling this chemical. HF is also very corrosive to most materials. Because of this,
special alloys must be used for storage tanks, transfer lines, and pumps.

This problem could be alleviated though through the use of sodium fluoride since all that is
required out of the completing compound is the F- ion. Sodium fluoride does not have the toxicity of HF
and is not as corrosive.

Another benefit of using NaF is the fact that it could be added to the filtered SBW feed tanks and
scrub make up stream as a solid. This would decrease the size of the storage tank needed thus decreasing
the footprint of the process.

The only possible problem with NaF has to do with the increase in Na concentration in the SBW.
Na competes in the extraction process with Cs and it is not known if increasing the Na concentration from
1.4M to 1.7M, which would happen if NaF is used, would change the extraction efllciency with respect to
Cs. Bench-scale tests do need to be conducted to determine this before any decision is made as to use of
NaF over HF.

9.2 Applicability to Calcine Treatment

The UNEX or Modii3ed UNEX process could be applied to treat calcined waste. However, the
scale of equipment presented in this study is insufficiently sized to appropriately handle the liquid waste
volume generated from redissolving the entire inventory of calcined waste at INTEC. The following
elaborates on these findings.

Calcined waste exists largely in two forms – alumina and zirconia calcine. Bench-scale
experimental studies were performed in FY-00 with UNEX treatment of redissolved zirconia calcine.
The preliminary results were favorable, yielding comparable or higher separation factors for cesium,
strontium and actinides then those achieved from UNEX treatment of SBW. The differences in UNEX
process performance between SBW and redissolved calcine revolve largely around the concentrations of
interfering constituents, which differ between SBW and alumina and zirconia calcine. Based on the
experience with UNEX treatment of SBW and redissolved zirconia calcine and on the chemical make-up
of alumina calcine, the UNEX process is also expected to perform well with redissolved alumina calcine.
Bench-scale experimental studies of UNEX treatment of alumina calcine are planned.

UNEX treatment of calcined waste would require the material’s retrieval from the Calcined Solids
Storage Facility (bin sets) and subsequent dissolution in nitric acid as a head-end process to feed into the
UNEX cross-flow filtration system. A previous study has identiled a technique to vacuum out the
calcined solids from the storage bins and pneumatically transfer the material to dissolution process
equipment (Landman and Barnes 1998). The recent experimental study of UNEX treatment of zirconia
calcine used 10 liters of 3M nitric acid for dissolution of every 1 kg of zirconia calcine, resulting in a
solution of approximately lM acid concentration. A similar acid volume to calcine loading ratio is also
expected for dissolution of alumina calcine, although the initial concentration of acid would vary in order
achieve a lM acid concentration as a UNEX feed. Filtration of the redis:;olved calcine is required to
remove UDS, which would be returned to the tank farm as presented in this study. The amount of UDS
estimated from dissolution of calcined waste is comparable to that of the SBW, i.e. approximately
3g/liter.

The inventory of calcined waste is about 3800 m3, 1230 of which (or 1400 metric tons) is alumina
and the balance (or 4900 metric tons) zirconia. Given the prescribed acid to calcine dissolution ratio, the
inventory of calcined waste would result in the generation of some 63 million liters of redissolved calcine
liquid waste. At a UNEX processing rate of approximately 300 liters/hottr, 24-hours/day, and 200
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operating dayslyr, as presented in this study, the inventory of calcine waste would require approximately
44 years to process. Such a treatment rate is inconsistent with the Settlement Agreement between the
State of Idaho and the DOE, which requires treatment of calcined waste into a form suitable for transport
to a permanent repository by a target date of December 31,2035.

9.3 Research and Development Needs

During the course of this feasibility study, several issues and/or uncertainties were identified where
additional research and technology development activities could be conducted that would enhance the
feasibility study design. The following major areas were identiled

9.3.1 Sodium Bearing Waste Filtration Characteristics

Filtration characteristics of the tank farm waste must be determined to select and size the
appropriate equipment for the remote solids liquid separation (SLS) unit operation. Physical properties
such as particle size distribution and solids content are required. Methods must be developed to obtain
appropriate samples, determine experimental methodologies, and evaluate filter requirements. All
development efforts must be geared toward the use of the concentrated tank farm wastes after
evaporation,

9.3.2 Filtered UDS Radiological and Theological Properties

To ascertain the necessary handling equipment, shielding requirements, and appropriate treatment
unit operations, the radiological and theological properties of the undissolved solids (UDS) filtered from
the tank farm waste must be determined. With regrud to radiological properties, the total curie content and
radionuclide distribution must be evaluated. Determination of the radiological properties will require
samples of the UDS from the tank farm for characterization and analysis. Theological properties include
bulk density, moisture content, friability, and transport characteristics – many of which are dependant on
the type of filtration equipment used for solids liquid separation. Consequently, samples of actual tank
waste must be obtained in sufficient quantities to gather UDS samples amenable to determination of
solids characteristics.

9.3.3 Feed Composition Variability

UNEX Development work to date has focused on treatment of the tank waste as it exists in the
tanks today, as well as the projected average tank waste composition of the SBW after evaporation in the
HLW evaporator. The composition of SBW feed to the UNEX process will vary from tank to tanlGas
well as vary based upon operation of the high-level waste evaporator. The effect of these feed variations
on the extraction of the Cs, Sr, and TRU’s should be evaluated and UNEX flowsheets developed which
will result in the necessary removal efficiencies of these components. Feed composition variability may
also affect the grouting, solvent crystallization, and the extraction solvent loss processes.

9.3.4 Solvent composition Variability

The concentration of the extractants in the UNEX process solvent will vary during operation due to
the volubility of PEG and phenyl trifluoromethyl sulfone in the aqueous raffinate and strip product
streams. To know when adjustment of the solvent is required, the range of acceptable extractant
concentrations (PEG, cobalt dicarbollide and CMPO) must be known. This information is important in
that it defines how tightly the solvent composition must be controlled and also affects to some degree how
“tight” the quality specflcation on raw solvent materials must be.
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9.3.5 Chemical/Radiological Stability of Solvents

Due to the relatively long periods of time that the waste forms generated from the UNEX processes
may need to be stored before shipment to a final waste repository, radiological stability and long term
chemical stability of the solvents must be demonstrated.

9.3.6 Hazards Analysis

An analysis of the hazards associated with the operation of the high temperature unit operation in
the UNEX process should be performed. This includes analysis of potential hazardous decomposition
products associated with the entrained/dissolved solvent components in the aqueous rafflnate feed to the
evaporator and the RH TRU strip feed to the thin film dryer.

9.3.7 Hydrogen Generation

Operation of the UNEX process concentrates the fission products into the RH TRU crystallite. The
generation of hydrogen in the RH TRU canisters should be evaluated to determine the potential level of
hydrogen buildup, if any, during storage or shipping of the canisters.

9.3.8 Solvent Purity Specifications

Extraction of the Cs, Sr, and/or TRU elements by the UNEX solvent likely will be effected by the
purity of the solvent components. The purity specifications required for each of the extractants and the
diluent to obtain efficient extraction of these components needs to be determined.

9.3.9 Solvent Commercialization

The commercial availability of the UNEX solvent components for the volumes required to process
the SBW needs to be evaluated. The synthesis of the phenyl trifluoromethyl sulfone diluent is of the most
concern as it is the only component currently not commercially available in any quantity.

9.3.10 Solvent Loss Rates/Adjustment

Due to the volubility of some of the UNEX solvent components (PEG and phenyl trifluoromethyl
sulfone) in the aqueous raffinate and strip product streams, adjustment of the solvent during operation will
be required to maintain the solvent within the desired compositional range. Development of analytical
methods for solvent composition analysis should be performed so solvent composition can be monitored
during operation. Methods of adjustment of the solvent should be evaluated including the addition of
PEG to the strip feed to maintain the PEG concentration.

9.3.11 Alternative Scrub Reagents

The use of partially complexed hydrofluoric acid in the scrub solution introduces potential
concerns with regards to personnel handling of the scrub makeup solution and corrosion of the process
piping/equipment. Alternative scrub reagents, such as sodium fluoride, likely could be used to suppress
the extraction of Zr and Fe. Development work should be performed to determine the viability of using
an alternative scrub reagent. It should be noted that this development item does not apply to the Modified
UNEX process which does not use a fluoride scrub since CMPO, which extracts Zr and Fe, is not present
in the solvent.

. I
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9.3.12 Strip Product Chemical Variability

Composition of the strip product solution may vary based upon the composition of the SBW feed
solution to the UNEX process. The effect of any variations of the strip product composition on the
operation of the thin film dryer should be evaluated.

9.3.13 Spent Solvent Disposition

At the end of treatment of the SBW, the UNEX solvent will require disposal. Potential disposal
options should be evaluated including solidiilcation and incineration. Experimental studies to support
this evaluation, such as testing of solidflcation agents, will need to be performed.

9.3.14 Crystallization of HAW Fraction

Development of suitable unit operations associated with crystallization of organic compounds is
generally very compound specific and many issues such as foaming, crystal aggregation,formation of tars
and gums, etc. can only be addressed by unit operation process development. To date, the work in this
area has been highly speculative and must be demonstrated with the HAW fraction chemical constituents.

9.3.15 Instrumentation and Control Associated with Remote-level Sensing in HAW 2X1O
Canisters

Remote instrumentation capable of accurately performing feed control of evaporator crystallite to
the 2X1O canisters and sensing the fill level are recognized as significant engineering challenges. This
highly specialized equipment will require si~lcant research and development to ensure process
reliability.

9.3.16 Criticality Analysis

Any process in which the uranium in the SBW is concentrated (UNEX only) raises the issue of
whether a potential criticality scenario is credible. Criticality safety analysis personnel should perform an
evaluation of the UNEX process criticality scenarios.

9.3.17 Mercury Removal from SBW

If it is determined that mercury must be removed from the SBW as part of the UNEX process,
development efforts are required for potential mercury removal processes. Specifically, mercury removal
fkom the UNEX raffinate would require development. Potential mercury removal processes include
electrochemical reduction and mercury precipitation by the Sachtleben-Lurgi process as described earlier
in this report.

9.3.18 Grout Formulation

As can be seen from the mass balance, the grout formulation for the low activity fraction in the
UNEX and Modified UNEX process directly influences the volume of grout produced. Grout volume is a
major element in either processing scenruio in that it directly affects the capacity of the grout line, the size
of the interim storage facility, transportation costs to the final disposal facility, and the ultimate disposal
cost. The grout formulation must be compatible with the waste acceptance criteria for the final disposal
site and for all requirements imposed by interim storage. The best grout formulation would correspond to
the highest waste loading which meets the storage and disposal requirements.
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Current research work performed by A. Herbst, et. al, suggest that higher waste loadings than those
used in this feasibility study can be achieved. Further research work is needed to demonstrate optimal
waste ioadings and to verify that the grouts are stable over long-term storage intervals.

9.3.19 Grout Neutralization Reaction and K[netics

Before grouting of the UNEX raftlnate, the solution is neutralized using hydroxide solutions. The
reaction kinetics of the neutralization should be developed to determine the rates at which the
neutralization chemical should be added and the potential for uncontrolled reactions.

9.3.20 Grout Mixing

Grout mixing at the scale (55 gal) proposed in this study has not been demonstrated for our waste
specific types. Engineering issues such as paddle design, mixer torque, heat dissipation requirements,
mixer cycle time, and other mixer-specific data have not been generated to date. This information is
required to refine the grout mixing process line design.

9.3.21 Grout Cure and Physical Properties

Development work on the grouting of SBW has been performed but grout development as applied
specifically to the UNEX rat%nate has not been performed. Grout waste forms should be made using the
UNEX ra.ffhate solutions and the physical properties of the resulting grout waste form evaluated.
Additionally, the effect of the trace organics present in the UNEX raffinate on curing of the grout waste
form is unknown and should be evaluated.

Due to uneven losses of UNEX solvent constituents, i.e. chlorinated cobalt dicarbollide, PEG-400,
CMPO, and FS-13, the solvent will be sampled periodically to characterize the necessary make-up
stream. The make-up will be provided intermittently, as opposed to continuous injection of make-up
constituents, based on the solvent sample results. This approach necessitates the ability of the UNEX
processes to function within a range of specific extractant concentrations. Specific losses of UNEX
solvent constituents are described in Section 5 of this report. Operating ranges for the UNEX solvent
constituent concentrations remain to be defined. Once defined and solvent analytical techniques are
developed, the necessary sampling periodicity maybe identii3ed.

The grout curing requirements for production-scale processing also requires significant additional
research. For example, the high waste loading grouts are known to evolve approximately 3070 moisture
during the curing process. It is not known how long a full-sale drum of grout would need to cure for this
quantity of moisture to be liberated. This is vital information to adequately engineer the size of grout
curing areas and their associated ventilation systems.

9.3.22 Crystallization of HAW Fraction

At this point, it is not known whether the UNEX HAW stream can be evaporated to a solids
concentration high enough for use in the grouting process. For this to be determined, bench-scale
evaporation studies will have to be conducted.
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Appendix C

Mass and Energy Balances
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UN13XProcess Material Balance

Rates based on 3 years operating time Page la
201 201 201 201 202
131 132 133 134 200

Water to 50% HF 3.3 M HF 3.3 M HF UNEX
HF Tank to Feed to Scrub Solvent to

Adjustment Makeup Scrub
834 107 30 11 445

..—- , 1 I
25 I 25 I 25 I 25 I 25 I 25 I “ii” I ;;” I “~-

1 fl)o 1m-) 1(-N-l I ~nn I

-u 1 I I I I I 4.L:

,-—”” “.. “*—”W “. ,“-—”” , &.”w&-05 I . I 3y
IF.n7 t 7 n5F-07 i 1 Ft7F-n7 I 731 F.n!? I I I I 4

-03 -3.561
,-”” , &.”wk–w” , w. ,w~-06 1.531

, _.. ---02 I 2.50E-02 I 9.79E-03 1.88L-
1 I I I I
i 531)F-O?I I 481 F.n3 I 1 l?RF-03 I

I I I
3.58E-05

-m I I I I I E nnc nc

, ...--01 1.59E-01 6.21 E-02
-.. -,

, . ------ 1.64L-”&
I

1 f3ClF4KJ t 1 RQF-7 1 W?F-f17 GflflF43 1.14E-04
I -04“.-?, k 1.05E-04

I [ !i fiSF~l 1 y7c-n9
-08 5,

..... -- .----- ..- ----- -- ----- -- ~.---
MO+6 9.76E-04 9.76E-04 8.87E-04 I ~ AT=-
Na+l 1.59E+O0 1.59E+O0 1.44E+O0 -..,--
Nb+5 8.07E-08 8.07E-08 7.34E-08 2.87E-

,“, L-v&
,46E-10

Nd+3 3.81E-05 3.81 E-05 3.47E-05 1.36E-.,v ~.56E-05
Ni+2 2.61 E-03 2.61 E-03 2.38E-03 9.30E-04 1.77E-05
N03-I 6.67E+O06.67E+O0 6.06E+O0 2.37 E+o(I 1.(II)E-03 8.90E-04 8.90E-04 8.95E-02
OH-1

!Ph+i I 1 nRF.(Y? i 1 nRF-tl% [ Q8nFfi 334E4)4
I

5.71 E-04
1.61 E-(I6 3.05E-08
7 lRF~3 4.14E-05

-06 7.15E-06
.- -- I . ..---06 1.47E-07
3E-05 I 5.40E-06 1.03E-07

si+4
Sn+4 4.21 E-07 4.21 E-07 3.83E-07 l.50E- ,85E-09
SI’+2 1.14E-05 1.14E-05 1.04E-05. 4.06E- f=?E-06
S04-2 4.99E-02 4.99E-02 4.53E-02 1.77E- ‘E-04
zr+4 . 1.42E-02 1.42E-02 1.29E-02 5.06E-w. iE-03
UDS, gll 3.loE+OO 3. IOE-01 2.82E-02 1.17E+OG , 1 I I I A. IuE-04
H20 4.55E+OI 4.55E+OI 4.62E+OI 4.87E+OI I I 3.33E+OI I 5.14E+OI I 5.14E+OI I 5.55E-02
men I
OthPF
rn r

I
-07 2.;
-06 I 7.L”
-02 3.37
43 5.45

,9 9 .tn

?3,“.

, “s 6.98E-01 6.98E-01 6.34E-01 2.48E-01 4.72E-03
\ t

I

T, , , —,,7:-,7-,?7 ,.4, ... .,.. ,. .’. ~., .. . .
. . . .;.- , ,,,~ ,, , .,

. ,. -, ..., ?,, :<,,.,.., -.4,.



UNEX Process Material Balance

Sodium Bearing Waste 09/05/00 Activities decayed to 1/1/2008 Page lb
Stream Number 115 120 121 ?25 131 132 133 134 200
Stream Name Sodium Filtered UNEX UDS Water to st)~o HF 3.3 M HF 3.3 M HF UNEX

Bearing SBW - Feed Return HF Tank Solvent to
1 I \hlaetr.I I I I I i I I 1

-+
)s
er

.-”-? , “.””-–-

:.n~ I 7 RI r.n~

““cl=, =

Volume or Rate 298 298 328 12,061 834 107 30 11 445
Units Iiters/hr literslhr Iiters/hr literslhr Iiterslhr Iiters/hr Iiterslhr Iiterslhr Iiterslhr

(Liq. Only) (w/ Uc
Radionuclides Cfiter cfitE
Am-241 8.58E-05 8.58E-05 7.80E-05 I 3.OkE-O!
Am-243 3.54E-08 3.54E-08 3.22E-08 I 1.26E-Of
Cm-242 3.14E-08 3.14E-08 2.85E-08
Cm-244 2.29E-06 2.29E-06 2.08E-06
Np-237 3.47E-06 3.82E-06 3.48E-06
Pu-238 5.99E-nA R nixc-nA Gmm-hi

Pu-239 7.54E . . ..v ---- -------
Pu-240 1.73E-05 1.76E-05 1.60E-05 ,

-- -.
v. , , L-”” I I I I I ,. ,6E-05

Pu-241 3.61 E-04 3.66E-04 3.32E-04 I I 7~p-~ I 9 A7E.04

Pu-242 2.08E-08 2. IOE-08 1.91E-08 E-oa
Th-230 1.25E-09 1.25E -- .. . s- “- I I
U-232 2.18E-09 2.18E-09 1.98E-09, .._ ._ ,

“.””- ,“
1.46E-09

U-233 5.83 E-I 1 5.83 E-I 1 5.30 E-I 1 2.08 F-~ I I I I I 3.91 E-I 1
u-234 9.26E-07 9.27E-07 8.42E-07 3.29L -. fi 71 F.137
U-235 2.60E-08 2.60E-08 2.36E-08 9.24E-09 38
11.226 A $13F.(IR 483E-rM 4.39E-08 1.72E-08 rm

(wI UDS) I I
Cilliter Ci/liter Cilliter Ci/liter Cilliter CMiter Cilliter

c I = 77E-05
3E-08

1 .---- -- 1 1 I ! I -.. 3E-08
; I 8.14E-07 I 1.53E-06

1 .---- -- I 1 I I I -..2E-06
..,.uu--u-i I 2.13E-04 I 4.02E-04

RFr16

I I I I I 0. I

–-;1 2.31
I ~ I 7F-n~ I I I I 7 II

..-.
b I 1 7ii-ii I I I I I 7T

.---- - . I I -----
–-J 7.41 E-09 ‘ 1.40L ._

~~; I 1 lAFJlq 4.45E-I(J I I n mc-~n

I 7.77 E-I O

L-” , L-----

1.74E-C

I ..--—-- ------- ..--—-- .- .-—-- 3.23E-C _
I 1.59E-08 I 1.59E-08 I 1.45E-08 I 5.67E-09 1.07E-08

Ba-137m 3.93E-02 3.94E-02
Ce-144 1.23E-08 1.23E-08
CO-60 2.37E-05 2.37E-05
CS-134 1.84E-05 1.84E-05
CS-135 8.30E-07 8.30E-07
CS-137 4.1 7E-02 4.17E-02
Eu-152 2.48E-06 2.48E-06

1.40E-02 2.66E-04
4.38E-09 8.27E-09
8.44E-06 1.61 E-07
5 R5F-06 1.IIE-05

-07 5.61 E-07
-02 2.82E-02

--07 1.66E-06
Eu-154 7:47E-4 7:47E-04 1.34E-04 5.23E-05 9.87E-05
Eu-155 7.14E-05 7.14E-05 6.50E-05 2.54E-05 4.80E-05
Pm-147 7.46E-05 7.46E-05 6.78E-05 2.65E-05 5.05E-07
Pr-144

4.36E-05 1.71E-05 3.24E-07
4.47E-08 1.75E-08 3.33E-10
5.48E-06 2.11 E-06 4.01 E-08
4.62E-04 1.81E-04 3.44E-06

Ni-i3 - 4.79E-05 4.79E-05
RU-106 4.92E-08 4.92E-08
Sb-125 5.93E-06 6.03E-06
Sm-151 5.08E-04 5.08E-04
Sr-90 3.83E-02 3.83E-02
Tc-99 1.63E-05 1.76E-05..--—
Y:90- I 3.83E;2 I 3:i3E-62
H-3 I 3.56E-05 I 3.56E-05
S-129 I 4.36E-07 I 4.36E-07

3.49E-02 I;36E-02 2:57E-62
7

1.60E-05 5.79E-06 1.09E-07
3.49E-02 1.36E-02 2.57E-02
3.23E-05 1.27E-05 2.41 E-07
3.97E-07 1.55E-07 2.95E-09

Liquid only Mole/liter Mole/liter Mole/liter Mole/liter Mole/liter
AM+4 1.04E-07 1.04E-07 9.43E-08 3.69E-08
1

6.97E-08
1.92E-05 1.92E-05 1.74E-05 6.82E-06 1.30E-07

Np+4 2.08E-05 2.08E-05 1.89E-05 7.38E-06 1.39E-05
pu+4 5.57E-06 5.57E-06 5.07E-06 1.98E-06 3.74E-06
Tc+7 9.69E-06 9.69E-06 8.81E-06 3.45E-06 6.49E-08

U+4 2.64E-04 2.54E-04 2.31 E-04 9.04E-05 1.70E-04

I

I , t , ,
I

,
I

,
I

,
I

,
I I I

I I I

I

.



UNEX Process Material Balance

Sodium Bearing Waste 09/05/00 Page Ic
Stream Number 115 120 121 125 125 125 125 200
Stream Name Sodium Filtered UNEX UDS UDS UDS UDS UNEX

Bearing SBW Feed Return Return Return Return Solvent to
Waste

Ilmlrfmt= nr Rate ?Q$l 9QR ?.7R 17 nm 17 I-RI 17 l-w 17 nljl 445. “,”, ,,” “, , . ...” 1 -.. 1 -“. I I .-, -- . I .-, --- . I .-, -- . 1 ,-, -.t

Units Iiterslhr liters/hr [ ‘--Iiterslhr I literslhr I Iiterslhr I Iiterslhr I litmdhr I
I I I I.Shlide Cnmnndir

I litsne/hr I. .... .... .. .... , I . ..-.-, . . .

,- -..,p-.,on I I I
frac I I Cmg I I Mole/liier
)E-02 I AM-241 I 5.14E-08 1Ac+3 2.27E-17

Ti+4 X+4
T[+3 6.85E-20 6.85E-20 6.23E-20 Tl+3 4.64E-22
Tm+3 6.51 E-15 6.51E-15 5.92E-15 Tm+3 4.41 E-17
Y+3 8.76E-06 8.76E-06 7.97E-06 y+3 5.93E-08
Yb+3 1.IOE-15 1.IOE-15 9.98E-16 Yb+3 “
Zn+2 Zn+z

I , , , 1 I

t

I I 1

I I I I I
I I I I i

-.—. ,–..----.-—,-r.---= . ,. ,,- ----- . . .. .,> . .-m-. .. .... . .. ..q~. --. ——-



UNEX Process Material Balance

Sodium Bearing Waste 09/05/00 Rates based on 3 years operating time Page 2a
PFD-SBW- 202 202 202 202 202 202 202 202 202 202
Stream Number 201 202 205 206 208 209 210 216 217 220
Stream Name UNEX UNEX UNEX UNEX Scrub strip strip Scrub Extraction Ratlinate

1.42 1.01 I 1.01 1.02 I 1.02 I 1
I 25 I 25 25 I 25 25 I

Solvent to Solvent to Solvent Solvent to Feed Feed Effluent Effluent Aqueous
strip Wash Make-up Extraction Feed

Volume or Rate 445 445 0.58 445 117 148 148 117 445 445
Units Iiters/hr Iiterslhr Iiterslhr Iiterslhr Iiterslhr liters/hr Iiterdhr Iiterslhr literslhr Iiterslhr
Hours per day 24 24 24 24 24 24 24 24 24 24
Days per year 200 200 200 200 200 200 200 200 200 200
Specific Gravity 1.42 1.42 1.42 .22 1.21
Temperature, C 25 25 25 25 25
Pressure, kPa 100 100 100 100 100 100 100 Ii-o 100 100

Liquid Composition Mole/liter Mole/liter Mole/liter Mole/liter Mole/liter Mole/liter Mole/liter MO[e/liter MO[e/liter Mole/liter’
Ag+f 3.01 E-1O 1.91E-22 1.91E-22 9.03E-10 8.22E-07 2.17E-05 2.14E-05
AI+3 5.05E-04 1.73E-04 1.73E-04 5.00E-02 9.97E-04 6.44E-02 4.29E-01 4.25E-01
AS+3 5.35E-10 3.41E-22 3.40E-22 ~ ~~=-09 1.46E-06 3.86E-05 3.82E-05
B+3 1.93E-07 1.23E-19 4 9QK 40 07 5.27E-04 1.39E-02 1.38E-02
Ba+2 3.46E-05 2.43E-06 &.T”- .“ nL-05 3.55E-06 4.47E-05 1.17E-05
Ca+2 1.94E-03 1.09E-06 1.09E ‘C J2E-03 1.99E-04 3.99E-02 3.79E-02
Cd+2 4.95E-08 3.14E-20 3.14E-- , I , , .48E-07 1.35E-04 3.56E-03 3.52E-03
Ce+4 1.53E-05 2.55E-23 2.55E-23 I j 4.59E-05 1.54E-07 1.53E-05 3.39E-12
cl-1 7.27E-06 4.62E-18 4.62E-18 i 7.02E-04 I I 2.18E-05 1.39E-03 1.88E-02 1.86E-02
uwe-&

cr+3
L.3UI=-UI L.+ac-ol

4.98E-08 3.17E-20 3.16E-20 1.49E-07 1.36E-04 3.58E-03 3.55E-03
Cs+q 5.93E-06 3.33E-09 3.33E-09 1.78E-05 1.93E-07 5.98E-06 2.46E-09
F-1 3.00E-03 1.91E-15 1.91E-15 3.00E-01 9.00E-03 3.03E-01 3.67E-01 3.63E-01
Fe+3 5.94E-04 1.23E-04 1.23E-04 1.41 E-03 6.09E-05 1.52E-02 1.48E-02
H+l 4.04E-03 9.50E-06 9.49E-06 4.01 E-III 9.50E-04 4.73E-01 2.30E+O0 2.28E+O0
Hg+2 5.64E-06 3.96E-07 3.96E-ny I 67i=-n6 G713E-07 1.93E-r)3 1.93E-03

K+’1 ~ mm-m 4 nocl-lA 4 nnc IE t-m 4 47C n4 4 n4rn4

. -. ..”, - ““ “., ”

. 1 , .w” L.-”& I , .“”&— I I 8.“”S04 4.77E-02 1.64L-W, ,.,, L-”, , ,.”, L-u,
+2 I I
J.? I I mc-n7 I 4 n4K-4a I I 4 n4 5-19 47cc n7 A**rn~l.f~AEn-IdAQrn~...

iii 1.1

I , G.l-&03 2.4, C-UC I I.{
A R71=-9K 2.28E-49 I 9 f

7.67E4
I G.-r”&-”w I ,.“”-—-” I I ,.“”k—G” 7.37E-Lw , v. , ,~-vg , ,.,
I 5.37E-02 I 3.57E-03 I I 3.56E-03 2.51E-01 9.50E-04 1.51 E-01 13.87E-01 14.5iN03-I

OH-1
Pb+2 5.56E-04 6.97E-06 6.97E
pd+3 4.24 E-I 1 2.70E-23 2.69E
P04-3 5.75E-08 3.66E-20 3.66E
P*3 7.14E-06 1.19E-23 1.19E-~w
Ru+4 2.05E-10 1.30E-22 1.30E-22
.CaAA 4 A=!l=-4n a nnc-?~ o n7c-92

:-06 1.6
:-23 1.2, L-
:-20 1.73E-(
:-92 2.IAE f

6.1
I , .-r”b—,“ , “.”w A-&w 1 I =.”, k-&” 4.2w- ,“ , ~.su=w, , 1.UCJL-U.JI I.uLL-vti

I I I I
I a OGC-4 ? 9 G9C-9A I I 9 K~5-24 1.19E-44 I 4 nQr ne I 9 exr n7 9 Q9C n7

:-17 2.30 E-(
:-40 g44rt, ..

I I I 1.:
Q;

w.. .-r “.-”*- ,& &. “& ~—~-r G.”z&

sr+2
I.UUL-VU &.udL-ur L.ULG-Vr

7.65E-06 2.25E-17 2.25E ;; 1.43E-08 7.65E-06 1.24E-10
S04-2 4.69E-07 2.98E-19 2.98E-, * ,, L-06 1.28E-03 3.37E-02 3.34E-02
zr+4 4.09E-03 2.30E-06 2.29E-06 ~3E432 5.16E433 1.09E.02 5.45E-03

UDS, gll 2.91 E-07 1.85E-19 1.85E-I 9 w13E-07 7.95E-04 2. IOE-02 2.07E-02
H20 5.55E-02 5.55E-02 5.55E-02 5.49E+OI 5.50E+OI 5.50E+OI 5.49E+OI 4.85E+OI 4.85E+OI
Oxygen

DTPA 3.52E-35 2.54E-04 2.54E-04 2.54E-02 2.47E-02 9.61 E-32 2.53E-32 2.54E-04
Guanidil ~5E-01 1.89E-30 4.97E-31 5.00E-03
UNEX S( lC)F+f)13 1 (mF+nn 7 6?lF-f)l I nnF+nn

:ne+l I 6.92E-34 5.00E-03 5.00E-03 5.00E-01 4.8
olvent g/iiter

t“

l.ol_- --, ----- --, -.----. , ----- --

I I I I

,



UNEX Process Material Balance

Sodium Bearing Waste 09/05/00 Activities decayed to 1/1/2008 Page 2b
Stream Number 201 202 205 206 208 209 210 216 217 220
Stream Name UNEX UNEX UNEX UNEX Scrub strip strip Scrub Extraction Raffinate

Solvent to Solvent to Solvent Solvent to Feed Feed Eftluent Effluent Aqueous
QLl +1 Vva=ll Wlanc-up Ii.’ul auuul I

Volume or Rate 445 445 0.6 445
Units Iiters/hr Iiterslhr liters/hr Iiterslhr

I I @4&.’. I \h/””h I Rflab.+ ,!r. i EW4.”A,-.” I I I I I r--~ I I

117
literslhr

Cil[iterE
148

Iiterdhr

Ctiliter

) I
I K7EC 4(3 5.74E-I 9 ;:;

4.18E-17 4.6
r I U..2.JG- 1i 6.34E-17 6.9[
II 1.24

I I I rem I
148 117 445 445 I

Radionuclides CMiter CUiter CMiter CMiter
Am-241 5.75E-05
Am-243 2.37E-08
Cm-242 2. IOE-08 \ ~.,~c- ,-
Cm-244 1.53E-06 I 4.19E-17
NP-237 2.32E-06 1 C “= “7
Pu-238 4.02E-04
Pu-239 5.05E-05
Pu-240 1.16E-05
Pu-241 2.42E-04
Pu-242 1.40E. ‘Q
Th-230 8.38E
U-232 d Ac=

U-233 “.=, =-,,
U-234 6.21 E-07 1.69E-17
U-235 1.74E-08 4.75E-19 , I -r.,,
U-236 3.23E-08 8.83E-19 I I 8.8
. . ---- . --- .- ---- . . A a.

..—
i 1.5
i 3.4
I 7.2

,- QI 4.1s
;-10 2.51

I , .-A-09 4.3”
Q04 C–44 1.1. .

I I 1.69E-17 1.8
h 75E.I 9 5.LI

2E-I 9 9.701

7.94 c-nq 1Qcnc ‘A I 9 cc= ‘q 1 Q‘nc ‘=
) 2.4
) 6.6

Ce-144 8.2~– ‘-

CO-60 2.23E
CS-134 I.IOE
CS-135 5.571
CS-137 2.80E
Eu-152 1.66E-IX
Eu-154 9.85E-IX
Eu-155 A 7ac m

Pm-147
Pr-144 I

—

I I

,19E-09 I [ 6.18E4X
4*C-4n 2 49c.4r

I 7.1 CIG-UJ 1.4-tL-u-r I -r.uuG-u,

I 7.OIE-10 2. IOE-09 [ 1.92E-0[

‘-rm

, ,
) 1.3

I 9.ULL- 1J 1.3
I 5.57E-I 1 1.6

A 70E nn
1 .4d

7.55E-14 7.70
I 7.19E-10 3.1=
1 7 .55E-14 7.7”

.34E-10 1.0
,- .*W , -r.10E-12 1.2”*- ,, , ,.,6--””, &.”w&-”, , -.”---”,

, .“
—

S7E-06 1.81E-08 5.61 E-07 2.31E-10
38E-02 9. IIE-04 2.82E-02 3.49E-05
18E-06 1.66E-08 1.66E-06 3.68E-13
15E-04 9.87E-07 9.90E-05 3.37E-07
!AE nA A Qnr n-f 4.8 fjE45 4.21 E48

S 5.05E-05 5.00E-05

35E-09 1.23E-06 3.24E-05 3.21 E-05
)9E-12 1.26E-09 3.33E-08 3.29E-08
j7E-10 1.52E-07 4.08E=06 4.04E-06
‘7E-08 1.31 E-(I5 3.44E-04 3.41 E-04

IE-02 4.78E-05 2.57E-02 2.50E-05
16E-07 1.09E-08 1.18E-05 1.17E-05
7fIE-02 4.78E-05 2.57E-02 2.50E-05
IOE-09 9.14E-07 2.41 E-05 2.38E-05
>2s.1 ~ 4 *7cnn 9 afa=-n7 ? a912n7

Liquid only MoIe/iiter Mole/liter Mole/liter Mole/liter Molelliter Moleliiier Molelliier Mokdliter Mole/liter Molelliter
Am+4 6.95E-08 2.09E-07 6.97E-10 6.97E-08 1.54E-14 .
I 1.80E-10 = IOE-10 4.92E-07 1.30E-05 1.28E-05
Np+4 1.39E-05 17E-05 7.25E-09 1.39E-05 4.20E-17
PU+4 3.74E-06 12E-05 1.95E-09 3.73E-06 6.89E-22
7..7 e QQc no >QC n7 e AOE no e Aar m .c Ac)c-ne

J I I I I I 1a~
j I 3.80E-16 I I 3.80E-16 I I 4.’
. I 4,

I.i

1G~f ..a.=d4.29E-10 4.29E-10 1.8w~-wl V.73L-US u.-faL-uw V...UUUU
U+4 1.70E-04 4.65E-15 4.65E-15 5. IIE-04 8.87E-08 1.70E-04 5.14E-16

-/- ‘72Tm.-: -.’ -. .. . .. .. .. -..7-:-, <--.{ ,-, –TF ., ,..Z v., .,,. -—‘.. . . . . . . . . ,:.7, ,---- 7



.- — .- .—

UNIX Process Material Balance

Sodium Bearing Wa:*e I 09/05/00 I I I I I I I I Page 2C.—
stream Number 201 202 205 206 208 209 210 216 217 220
Sti

-—.. ..- ----- —- r
‘earn Name

—.-
UNEX j UNEX

—.. ——-
UNEX UNEX Scrub strip strip Scrub Extraction Raffinate

Solvent @ ~Solvent to Solvent Solvent to Feed Feed Effluent Effluent Aqueous
!

Volume or Rate 445 445 0.6 445 117 148 148 117 445 445
Units Iiterslhr Iiterslhr Iitersihr Iiterslhr Iiterslhr literslhr Iiterslhr Iiterslhr Iiterslhr Iiterslhr

Other Species Mole/liter Mole/liter Mole/liter Mole/liter Mole/liter Mole/liter Mole/liter Mole/liter Mole/liter Mo[e/liter
AC+3 8.60E-17 2.27E-I 5 2.24E-15
At
Be+2 1.98E-16 5.95E-16 5.42E-13 1.43 E-1 1 1.41 E-11
Bi+3 3.81E-19 1.00E-17 9.94E-18
Br-1 3.65E-12 1.09 E-I 1 9.96E-09 2.63E-07 2.60E-07
C+4
cfi-\
cm: 3 7.06 E-I 1 2.12E-10 3.68E-14 7.05E-I 1
CU+2
Dy+3 7.52E-15 2.26E-14 2.05E-I 1 5.41E-10 5.36E-10
Er+3 1.24E-16 3.71 E-16 3.38E-13 8.90E-12 8.81E-12
Eu+3 4.37E-07 1.31 E-06 4.38E-09 4.38E-07 9.67E-14
Fr+l
Ga+3 2.29E-19 6.88F-~Q ~ ?~=l~ ~ ~~=lh I ~Q~-~h
Gd+3 3. IIE-12 9.3?’
Ge+2 1.06E-13 3.1{

Ho+3 3.19E-16 9.5L&
in+3 1.64E-13 4.91 E
b+3 1.08E-10 3.25[
~+1 4.74E-16 1.47~
pa+it 8.55E-17 2.5(x
pm+3 4.28E-15 1.28L-,~, ,.,
po+z I l.~
n. K A4&19 1.62F-~R ] i ~

IE-11 1.98[
)E-11 1.3?I

!E-13 2.3
\E-11 2.OL*
IE-14 7.631

:= .-r , ~.-rJE-l 1 1.04L- ,“ , “.-l”&-”” , &.7”b-”” , A.-lJA-””
Th+4 I 1.76E-10 5.29E-10 19.18E-14 I 1.76E-I O I
Ti+4

35E-19 I 3.56E-18 I 3.53E-18
-- .“ ., .48E-15 I 3.89E-14 I 3.85E-14.,. m , .,. - ,

E==B
E-ii 16.95E-11 I 1.83E;9 I 1.81 E-69
1=-I n I a A~c-nQ I 9 Aot=-rm I 9 h7m_m

----
Trn+3 1.64E-19 1.67E-16 4.41 E-15 4.36E-15
Y+3 8.24E-I 1 2.47E-10 2.25E-07 5.93E-06 5.87E-06
Yb+3 2.82E-17 7.43E-16 7.36E-16
a+z

I , , , 1 1 , , , ,

t-

1 I I I I I I I
I I I

r I i

I

, I



UNEX Process Material Balance

Sodium Bearing Waste 09/05/00 Rates based on 3 years operating time Page 3
PFD-SBW- 202 202 202 202 202 202 202 202 202 202
Stream Number 230 231 232 233 234 235 236 237 238 239
Stream Name 50% Scrub Scrub Guanidine DTPA strip FS-13 CMPO PEG- Chlor.

Aluminum Make-up Make-up Carbonate Make-up 400 Cobalt
Nitmfs Wstmr Ar.irl \Aldnr ITi-1-h.l, .,...,..” . .W.”, , .“, ” . .“.”, I

Volume or Rate
ulLOalUul.

1.5 86.4 2.9 6.7 1.3 140.9 11,942 100 821 509
Units Iiters/hr Iiterslhr Iiterslhr kgihr Iiterslhr liters/hr liters I kg liters kg
Hours per day 24 24 24 24 24 24 (UNEX solvent chemicals include make-up
Days per year 200 200 200 200 200 200 plus initial invento~ of 12 hrs circirculation)
Specific Gravity 1.54 1.00 1.13 0.58 1.10 1.00 1.41 ??? 1.10 ???
Temperature, C 25 25 25 25 25 25 25 25 25 25
Pressure, kPa 100 100 100 100 100 100 100 100 100 100

I I I I I I I I I I
Liquid Composition Mole/liter I Mole/literl Mole/liter I Wt frac I Mole/liter I Mole/literl Wt frac I Wt frac I Wt frac Wtfrac

1t
AI+3 I 4.00E+OO
cl-1 2.81 E-02

I
F-1 1.09E-01
H+l I 1.00E-03 4.14E+O0 1.00E-03
N03-I I I .20E+OI 1.00E-03 4.00E+OO 1.00E-03
DTPA 2.80E+O0
Guanidine Carbonate 1.00E+OO

I 1
I I I I I I I I I I

FS-13 I I.00E+OO I
CMPn I I I I I I 1A f-,aF-. “nl 1

PEG
‘u 1.Uucwu

\. –-MOO I.00E+OO
ChCoDiC 1.00E+OO

H20 4.72E+OI 5.55E+OI 5.58E+OI 5.55E+OI

—

-.

.-,-- ,—,. ,,,c. ... . - ,k..m ,..., T.W,Y, Y, ,, ; .,. ~.~~..;=

., , . ,>., . . . . . . . . .,, ,, .tr. .7.-7,-. .!. :, ., . , -<~ - -----



UNEX Process Material Balance

Sodium Bearing Waste 915100 Rates based on 3 years operating time Page 4a
PFD-SBW- 203 203 204 204 204 204 204 204 204 204
Stream Number 306 320 401 402 403 404 405 410 412 413
Stream Name UNEX Stri Dried LAw LAw LAw Recov’d Fraction- Total Excess Excess

I ‘5%+%%
RH I Evap. I Evap. I Evap. I HN03 I ator I Recycle I Water Vap I Acid to I

-QK&KL

Iiterslhr
24

200
1.13

I I 25
, --- , --- , --- 1 --- I --- 1 ,““ I ,“” I:oI 100 I

E
Volume or Rate
Units
Hours er da
Da s er ear
S ecific Gravi
T,

Feed
593

literslhr
24
200
1.16

‘temperature,C I I I 25 I o I I I
‘ressure. kPa 1m-) 1(-Ml 1m-l i m 1m-l I Inn ~nn 1

Composition Mole/liter Wt frac Mole/liter Mole/liter Mole/liter Mole/liter Mole/liter Mole/liter Mo[e frac MOle/iiter
AQ.M I 7m=.na 1 Cl Crx ‘2 f271=-nK

A I.I
,-. , .&” - ““ ,.” ,- —””

n, +3 3.48E-04 3.19E-01
AS+3 1.56E-09 2.87E-05
B+3 8.11 E-08 1.03E-02

“.”, k–””

7.67E-01
6.90E-05
2.49E-02
2.11 E-05 t 1

6 WiF437 [ I I I I

.“--- I I -. .“-–”, , &.””&—”” v.”’ 2-03
:e+d 15 mF-tM i 2.55E-12 6.13E-12

1.40E-02 3.28E-02 5.91 E-04 2.79E-02 2.79E-02

L

c- .
1 1 ----- -- .

cl-1 I 1.00E-05 ‘
C03.2 I I 1 88E-01

OIE-07 2.67E-03 6.41 E-03
06E-05 1.85E-09 4.45E-09

~--, L.22E-03 2.73E-01 6.53E-01 2.30E-03 1.08E-01 1.08E-01
Fe+3 1.02E-03 1. IIE-02 2.67E-02

H+l 5.99E-06 2.05E-04 1.71E+OO 3.98E+O0 8.85E-02 4. 14E+O0 1.00E-03 1.00E-03
%+2

4.14E+O0
A f19E-05 1.45E4)3 3.48E.03 1.28E.11)

K+ )C.n? 7 f.m~-n? d Q*K n~

I

.-1 I , .LIUL-” , I I I I I I 1
)+2 I
1+2 7 f14E-02

,.. ,2-03
1.91E+OO
9.77E-08

tio+6 1.41 E-04 L~Q=nAl ~~lE
tia+l 7.35E-03 i
Ub+5 7 7AI=-’I9 ,/

(d+3
m
im

7 94F-I-M

-l=&m 1.02E-I1
,

3.16E-03
7.98E+O0 8.56E-02 4.00E+OO 1.00E-03 1.00E-03 4.00E+OO

-.. .
Pb+2
Pd+3
P04-3
Pr+3
Ru+4

S*4
si+4
.sn&4

3.13E-04
5.46E-06
7.41 E-03
2.86E-12
2.63E-05
1.84E-05

5.1OE-07
7 7A~.11)

:-02

U.JL-, , , c. ,-.

. I-----
6.04F-.-. —
9.85E . . I
3.75E-02
4. IOE+OI 5.54E+OI 4.83E+OI 5.55E+OI 4.83E+OI 1.00E+OO 4.83E+OI

10xvaen I I I
Crystallization additives
DTPA I 1.26E-01 1.91E-04 4.59E-04

? 71Ffil ? 75F.n? Qna~~s
:~nn

Guanidine+l
UNEX solvent. afliter

------- -., -- .,., “.”-.

1.30E-02 7.52E-01 1.81E, ”V , I I I I I
2.03E-02 3.63E-01 8.74E-01 I

I I I i I I IOther organic, g/iiter



UNEX Process Material Balance

Sodium Bearing Waste 9/5/00 1 I 1 n--- AL f

Stream Number 306 320 401 402 403 404 405
Stream Name UNEX Stri Dried LAw IAw LAw Recov’d Fraction-

Evaporator RH Evap. Evap. Evap. HN03 ator
Waste Feed Bottoms Overhead Ovhd

11 593 246 352 7 345
kglhr Iiterslhr Iiterslhr Iiters/hr Iiterslhr liters/hr

1 I I I

~.+nu~~des Ci/liter I C~g I CMiter I Ctiiiter
A4 I I 7 7?FJY? [ 1 7F+F-I1 I A 7?l&l 1

--”, , “.-” b- ,“ +.””2-15
=.(I7 I A 7RF-21J f.15E.19

-18 8.36E-18
fi7 A VX=~7Ela

410
Total

*

267
-

D“ I I4.51
f I 9.4r

Cm-24n 1 ‘ 018E “, 7., -b
Cr “A %E-05 3.48 E-
Np-~”, IE-05 1.80E-”, , 7.”66-”,
Pu-238 iE-02 3.05E-06 7.33E4X
PU-239 iE-03 3.52E-07 8.46E-CK
Pu-240 E-04 1.13E-07 2.71 E-rX
Pu-241 7JE-03 2.31 EflG . c ‘Kc-nc
Pu-242 \3E-07 8.95E- . . k. .“- ..
Th-230 ~6E-08 4.57E-2’
U-237 :4E-08 7.98E-2’
U-23: !E-fJ9 2.13E-Z
U-236 I , G.-r,E-05 4.81E-10 1.16E~(
U-235 16.76E-07 1.21 E-I 1 2.91 E
U-236 I I 1.26E-n~ ~ AA=49 ~ Q4K

a I I 8.ix
A 19 AI

j
7
7

I
.–” :

:-11 I
!

-—”” , “.-*— , & ,.”,>-;;I
:-07 I 2.33E-12 I 5.61E-12U-238 4.15E

I I
Ba-137m 1.02E+OOI 2.48E-05 I 5.96E-O!
Pa_4AA a 94E-n7 I .f nnc-~~ I A ACE-41

-“ . . r 1 . ..-. - “-, ----- “- , -.-, - -.

CS.’I34 14.28E-04 I 4.51 E-09 ! 1.08E-CM

J

“G- ,-s-s I 1“.= , k-v, , , .“” -- ,“ , -r.-r”k- , 5
mm [ R ii7FJKI t 1 7nFJ16 [ 7 Fi7F~!j

3

Eu-152 6.45E-05 2.76E- .- -.-,-
Eu-154 3.83E-03 2.53E-07 6.08E-U,
Eu-155 1.86E-03 3.17E-08 7.61 E-U
D--4A7 9 7Qc-nfa 2 7cc.nG o nac-m

111-0 1.# .#L-uu L.-r I L-u

RU-106 1.80E-11 2.48E-08
Sb-125 2.17E-09 3.04E-06
Sm-151 1.86E-07 2.56E-04 “. .“k “-
Sr-90 9.98E-01 1.88E-05 4.52E-O!
Tc-99 4.1 OE-06 8.81 E-06 2.12E-O!
Y-90 9.98E-01 1.88E-05 4.52E-O!
H-3 1.30E-08 1.7P~~~ A ~1~-fl’
1-129 1.59E-10 2.2(

Liquid only Mole/liter Wt frac Mole/ii
Anl+4 6.51E-07 1.16E-,T -.,”-, -
1 9.03E-10 9.65E-06 2.32E-n’
Np+4 1.28E-04 3.16E-17 7.59E
pu+4 3.47E-05 5.1 8E-22 1.25 E-=
Tc+7 2.42E-07 4.83E-06 1.16E-O!
I lJ.A 4 E71Z na Q QCK.4 c n fYoc.41

J

r118-lv# I I &.1 UL-”” , u., “1--u . . ..L-u J

Pr-144 IM-CQ i I47Gc-nQ19‘“c-nc 5.80E-05
5.95E-08
7.30E-06
t?~6F-IM.

5
5
5
.

“b-”” -r.” ,k—”
OE-07 8.87E-O;

iter MoIe/iiter
.1A 7 7XF-44

.-u5
!-17
‘-9 1

5
.

\uTv 1.41L-ue U.uul---Iv I s.&sL- ,a

I

-— ----- ,. . .. . ... ,—---- ,,, . ..,..—-- ,-==, ,.,. —-r.-.Kn. . . . .
—



UNEX Process Material Balance

Sodium Bearing Waste 09/05/00
Stream Number

Page 4C
306 320 401 402 403 404 405 410 412

Stream Name UNEX Stri Dried
413

LAw IAw LAw Recov’d Fraction- Total Excess Excess
Evaporator RH Evap. Evap. Evap. HN03 ator Recycle Water Vap Acid to

Cond. Waste Feed Bottoms Overhead Ovhd Water to Stack Grouting
Volume or Rate 147 11 593 246 352 7 345 267
Units

97 5
Iiterslhr kglhr Iiters/hr Iiterslhr Iiterslhr Iiters/hr Iiterslhr Iiterslhr sm3/hr Iiterslhr

Other Species Wt frac Mole/liter Mole/liter
AC+3 2.8E-19 1.7E-15 4. IE-15
At
Be+2 6.9E-17 I. IE-11 2.6 E-I 1
Bii-3 7.5E-18 1.8E-17
Br-1 I. IE-11 2.OE-07 4.7E-07
C+4
cf+3 1.4E-19 3.3E-32 8.OE-32
Cm+3 6.8E-10 1.6E-22 3.9E-22
CU+2
Dy+3 4.7E-14 4.OE-I O 9.7E-10
Ew3 8.OE-16 6.6E-12 1.6E-I 1
Eu+3 2.6E-06 7.3E-14 1.7E-13
Fr+l
Ga+3 6.2E-19 1.2E-14 3.OE-14
Gd+3 1.9E-11 1.7E-07 4.OE-07
Ge+2 3.OE-13 5.7E-09 1.4E-08
Ho+3 2.OE-15 1.7E-I 1 4. IE-11
lni-3 7.3E-13 8.8E-09 2. IE-08
La+3 3.7E-1 O 5.8E-06 1.4E-05
Li+l 1.3E-16 2.5 E-I 1 6.1 E-11
Pa+4 7.7E-16 4.6E-12 I. IE-11
Pm+3 2.4E-14 2.3E-10 5.5E-10
PO+2 2.7E-I 8 6.4E-18
Ra 4.7E-18 2.9E-14 7.OE-14
Rb+3 3.6E-10 3.5E-06 8.5E-06
Rh+3 1.8E-10 2.3E-06 5.6E-06
Sb+4 3.7E-12 4.1 E-08 9.9E-08
Sm+3 4.OE-10 3.7E-06 8.9E-06
Tb+3 1.6E-13 1.4E-09 3.3E-09
Te+4 1.9E-10 1.9E-06 4.5E-06
Th+4 1.6E-09
Ti+4

TI+3
Tm+3 4.OE-19 3.3E-I 5 7.9E-15
Y+3 4.6E-10 4.4E-06 1.IE-05
Yb+3 6.9E-20 5.5E-16 1.3E-15
zn+2 . I



UNEX Process Material Balance

Sodium Bearing Waste 09/05/00 Rates based on3 years operating time Page 5a
PFD-SBW- 205 205 205 205 205 205 205 205 205
Stream Number 501 502 510 511 512 514 515 516 530
Stream Name 5owt% Grout Portland Blast Calcium Grout Stack Mix Grouted

NaOH Mix Tank Cement Furnace Hydroxid Mix Tank Gas Tank LAw
Feed Slag o Vent Gas Air Waste

Volume or Rate 52 297 37 334 60 1.1 98 1.1 842
Units Iiters/hr Iiterslhr kglhr kg/hr kglhr sm3/hr sm3/hr sm3/hr kg/hr
Hours per day 24 24 24 24 24 7A 7A 7A 7A
----- -------- -.. . . . . . . . . . -..

I

—-- ,
Gravitv

---

1 153 I 1 %3 I I m I I In I n cm I I I I 1 R2 I

,----- ._._,- —- -- ,
accllra lrPa I 4nn I Iio I 100 I 100 I ‘iii I Iio I I Inn I 1

,“” .;0

l/sm3 g/sm3 Vftfrac
‘C= 06 1.31E-13 1.22E-06

02 6.49E-10 6.07E-03
=-05 1.62E-13 1.51E-06
C-(I4 8.42E-12 8.20E-05

06 9.09E-14 8.50E-07
ma Q mr.1 q 8.06E-04

-11 2. IOE-04
LIG-IG , 1.”-tl=-20 1.53E-13
:acna I a GAC-I 4 2 AAC-nA

‘liter Q
1-05 9.6v~~
:-01 4.78E-(
:-05 1.19F ‘
:-02 6.21 L-,
[-05 6.71 E-(
:-02 6.34E-LQ , “.uul--
;-03 1.65E-03 12.24E-
: 4* 1.24C .4914 f2Ae

, I I A., Ah—”& 2.6e~-u” “.-L- s8 ..-l-r L-
3-2
* I I K 29q)3 7.70E-04 1.04E-I 1 9.80E-05

:-09 1.37E-09 1.85E-17 1.73E-I O
:-01 2.87E-02 3.88E-10 3.64E-03

,6.6, &02 3.44E-03 4.66E-I 1 4.39E-04

,Composition Mole/liter Molell
IAg+l 3.21 E
AI+3 6.37E
AS+3 5.72E
B+3 2.06E
Ba+2 1.75E
Ca+2 . 5.68E
Cd+2 5.28E
Ce+4 5.08E-, c
cl-l ? 7’lla-19

C03

Cr-% “.”-.

Cs+l 3.69E
F-1 5.42E
Fe+3 .194r

H+l I

:-03 1.61 E-03 2.1 9E-I 1 2.05E-04
,,. , I , ,.”&Sol 1.65E-02 2.24E-10 2. IOE-03
mm-Lrl

I I 1 (xq)z z.sgp~ 2 K4E-41 2 9oc-nA

:-04 2.47[
S-00 3.lA~

Hg+2 I 12.89E
WA..I I ‘1 K9C

Iwly-r&

Mn+2 ,.“”&
MO+6 9.23E
Na+l 1.91E+OI 4.90E
Nb+5 RIIF

Nd+? .-k- ,=
Ni+2 52E-03
N03-, u.S2E~nn
OH-1 1.91E+OI 2.00E
Pb+2 2.60E
Pd+!l 4.53E-06
r u.-u 1 , 6.15E-03
PI-+3 12.37E-12
Ru+4 i 19 4maw

L—”” “.”, A-, , U. G.A-UW

E-04 3.34E-12 3.31 E-05
,-rE-01 4.25E-09 3.98E-02
IOE-08 2.84E-16 1.72E-07
20E-12 3.24E-20 3.03E-13

E-04 5.82E-12 5.60E-05
lFIE+oo 1.55E-08 1.45E-01
$8E-15 1.28E-22 1.99E-02
50E-04 2.03E-12 1.92E-05
30E-06 1.76E-14 2.71 E-07
:Qr=-ml ? 2oE-1 I 2.21 E-04

24E-20 1.16E-13
nxc.qa 2.76E-06

t 1 “.. .-

J I 8.40~
4.29[

..”” l.l~c
i-13 9.4
:-04 1.5

1.3
1.6”L-”” L..
9.17E-13 1;

I &. ,-I--”” 7.77E-06 I.L”-
j 1.53E-05 3.35E-06 4.55E

G I I 0s.1
I.4 Ilsc

. ---- 1 I

On A_* II

k
Se+t
Si+4
Sn+i
e na.~

1

I I I
4 4.23E

-IT 2 1.86E-t”
S04-2 5.OIE-02
7da Q 47C-nav u. 1 r l-vu i;.-. &.”, L-m s G., -

s, gll 1.10
A 4.23E+OI 4.50E+01 2.63~-v ,
Iv gen

4.17E-04 5.65E-12 5.29E-05
1.23E-03 1.67E-I 1 1.56E-04
4.1 8E-03 5.66 E-I 1 5.30E-134

d“,=. .JJua. ..b , , , .&” L—” , 2.02E-03 2.74E-I 1 2.56E-04

81E-04
49E-03
jOE+OO

I 7 9m=.n4

I I 3.i
idine+l I 7.,

solvent i 11.!—
1

.—.,— - - ., ,..T7.,, -,= ,,
,, .,... ~. .,-,-m . .. . 7; ... . .!,,.

-, ,, , . ..v. e.~+.,,,.. ........,.-!5-. -:-.’ . . . .. . . . - -- - ... -1



UNEX Process Material Balance

Sodium Bearing Waste 09/05/00 Page 5b
Stream Number 501 502 510 511 512 514 515 516 530
Stream Name 50 Wt Y. Grout Portland Blast Calcium Grout Stack Mix Grouted

NaOH Mix Tank Cement Furnace Hydroxid Mix Tank Gas Tank LAw
Feed Slag Vent Gas Air Waste

Volume or Rate 52 297 37 334 60 1.1 98 1.1 842
Units Iiterslhr Iiterslhr kglhr kglhr kglhr sm3/hr sm3/hr sm3/hr kglhr

Radionuclides CMiter Ci/sm3 Ci/sm3 Ci/kg
Am-241 3.51 E-1 1 9.77E-14 1.24 E-I 1
Am-243 7.88E-15 2.20E-17 2.78E-15
Cm-242 9.52E-20 3.36E-20
Cm-244 6.94E-18 2.45E-18
Np-237 3.58E-07 9.98E-I O 1.35E-17 1.26E-07
Pu-238 6.08E-06 1.69E-08 2.30E-16 2.15E-06
Pu-239 7.02E-07 1.96E-09 2.65E-17 2.48E-07
Pu-240 2.25E-07 6.27E-I O 8.50E-18 7.95E-08
Pu-241 4.60E-06 ‘ 1.28E-08 1.74E-16 1.62E-06
Pu-242 1.79 E-I O 4.98 E-I 3 6.30 E-I 1
Th-230 3.79E-21 1.06E-23 1.34E-21
U-232 6.62E-21 1.84E-23 2.34E-21
U-233 1.77E-22 4.93E-25 6.25E-23
u-234 9.60E-10 2.67E-12 3.39E-10
U-235 - 2.41 E-1 1 6.73E-14 8.52E-12
U-236 1.09E-11 3.02E-14 3.83E-12
U-238 4.66E-12 1.30E-14 1.64E-12

Ba-137m 4.94E-05 1.38E-07 “ “7= “= ‘ 7“’--05
Ce-144 3.70E-15 1.03E-17 >,-

CO-60 2.38E-05 6.64
Cs-134 8.99E-09 2.51
Cs-135 3.46E-10 9.65
Cs-137 5.24E-05 1.46_ _
Eu-152

-----
5.51E-13 1.53E-15 1.95E- ,w

Eu-154 5.05E-07 1.41E-09 , ..- ,E-17 1.78E-07
Eu-155 6.31 E-08 1.76E-I O12.38E-18 2.23E-08
Pm-147 7.49E-05 2.09E-07 12.83E-15 7 f3zlFJ35

i%%..-. —-13
lE-08 9.00E-16 8.41E-06
E-1 1 3.40E-19 3.17E-09
iE-13 1.31E-20 1.22 E-I O
iE-07 1.98E-15 1 MF-115

2.08E-23
1.91

.- 1
-17 I

Ni-63 4.81E-05 1.34E-07 I , .uz~- ,4 I I l.luG-
RU-106 4.94E-08 1.38E-10 11.86E-18 I I 1.74E-
Sb-125 6.06E-06 1.69_ -_ , -.--– .-, I
Sm-151

1
5.1 IE-04

-.. .- . .
1.42E-06 ! 1.93E-14 I I 1.80E-04 I 1

Sr-90 3.75E-05 1.04

4 Q?lr .111
1 “ 7nr-05

–-08
lE-08 12 7?lF-lfi [ I 7“14F-nR

..- ~E-07 1.42E-15 1.32E-6i
TC-99 1.76E-6: 4.89E-08 6.63E-16 6.20E-06
Y-90 3.75E-05 1.04E-07 1.42E-15 1.32E-05
H-3 3.57E-05 9.95E-08 1.35E-15 1.26E-05

1 ?2F-IICI 1 65F.17 2.60E-07

I 1 1

1-129 4.38E-07 , ..—--- ------ . ,
I I

Liquid only Mole/liter gls
Am+4 2.31E-14 1.55
I 1.92E-05
Np+4

------- -. -.-.,
6.30E-17 4.16E-17 15.63E-25

pu+4 1.03E-21 6.88E-22 19.32E-30
Tc+7 9.64E-06 2.66E-06 13.60E-14
lJ+4 7.71 E-16 , , , ------- ------ . I

;m3 glsm3 wt frac
iE-14 2.1 OE-22 1.97E-15

I i 6 CllF-n6 Q37F-4A 8.77E-07
5.27E-18

il I I

I 5. HE-XI ]
. .-, - . . 1 1

. I

>

. I



UNEX Process Material Balance

Sodium Bearing Waste 915100 Page 5C
Stream Number 501 502 510 511 512 514 515 516 530
Stream Name 5owt% Grout Portland Blast Calcium Grout Stack Mix Grouted

NaOH Mix Tank Cement Furnace Hydroxide Mix Tank Gas Tank iAw
Feed Slag Vent Gas Air Waste

Volume or Rate 52 297 37 334 60 1 98 1 642
Units literslhr Iiterslhr kglhr kg/hr kglhr sm3/hr sm3/hr sm3/hr kglhr

AC*3 3.36E-15 2.13E-15 2.70E-16
At 0.00E+OO
Be+2 2.12E-11 5.32E-13 6.74E-14
Bi+3 1.49E-17 8.67E-18 1.IOE-18
Br-1 3.90E-07 8.67E-08 1.18E-15 1.IOE-08
C+’4
cf+3
Cm+3
CU+2 1.77E-07
Dy+3 8.03E-10 3.64E-10 4.93E-18 A*.4F.A

Er+3 1.32E-I 1 6.15E-12
1.45E-13 6.14E-14

2.45E-14 4.75E-15
3.32E-07 1.45E-07 4 ‘7= “’

Ge+2 1.13E-08 2.29E-09 :
Ho+3 3.41 E-1I I 57r 44 .

In+3 1.75E
LS+3 4 4CK

Li+l

Til=lFE-08 5.6
,. ,“E-05 2.8”
5.06E-I 1 9.79
9.13E-12 5.88=- ,C
4.57E-10 1.85E-10 2.50E-1[
c ~fiE-18 3.08E-18

1 w., “E-14 3.64E-14
7 IwCQ6 2.75E-06 3.73= 4‘

.-06 I 39E-nc ~ QQ

ElPa+4 I
Pm+3 “

I I 3.90E-19
I 4.61E-15

NS05 A 7QF-~A I I A A~E~;

U.”.2E-16 , -.. IE-17
I 4 771=47

Moie frac I Mole frac I Moie frac I Wt fmc
A A9FJQ

1

,L- IQ I I I G.auL- Is
.---, .— -—. . .-— -.

T.. “k– ,T I I 7.7.

67i

Wtfrac
I.00E+OO

Wtfrac

1.00E+OO

Wtfrac

I nrw+nn

Portland cement I
Blast furnace slag I
fialeillm hvrlrrwirb

I I I -.--- . .

I 3.97E-01
I I 7 4RFJ17-.., ”.”... ... ”. -,.. -” I I 1 1 .. -”-- -.. 1 I I I . ---- --

I i I I i

N2 7.66E-01 8.30E-03
02 2.04E-01 2.21 ‘ma
H20 3.06E-02 9.89c-u I I I

I I I

I I

., -. —..-. --- ...... . . . ,P, . . . . . . ..-.me-- .- . .



Modified UNEX Process Material Balance

,-

Sodium Bearing Waste 9/12/00 Rates based on 3 years operating time Page la
PFD-SBW- 201 201 201,202 201 202
Stream Number 115 120 121 125 200
Stream Name Sodium Filtered UNEX UDS UNEX

Bearing SBW Feed Return Solvent to
Waste Scrub

Volume or Rate 298 298 298 12,061 381
Units Iiterslhr Iiterslhr literslhr liters/hr Iiterslhr
Hours per day 24 24 24 15.7 24
Days per year 200 200 200 Min/month 200
Specific Gravity 1.32 1.32 1.32 1.17 1.42
Temperature, C 25 25 25 25
Pressure, kPa

25
100 100 100 100 100

LiquidComposition Mole/liter Mole/liter Molelliter Moksiliier Mole/liter
Ag+’1 3.20E-05 3.20E-05 3.20E-05 1.14E-05 2.59E-07
AI+3 6.15E-01 6.15E-01 6.15E-01 2.19E-01 4.97E-03

G-us ..70E-05 5.70E-05 2.03E-05 4.60E-07
E-02 2.05E-02 2.05E-02 7.31E-03 1.66E-04
E-05 6.54E-05 6.54E-05 2.33E-05 4.22E-05

Us-l-z I a.ai.lG-uL , .J.95E-02 5.95E-02 2.12E-02 2.38E-03
cfi+2 I 5.26E-03 I 5.26E-03 5.26E-03 1.87E-03 4.25E-05-. —-—--— .—————is+; I 2.28E-05 I 2.28E-05 I 2.28E~: ‘

..—-—
- --- -- , , ,

“ 35E&
cl-1 2.75E-02 i 2.75E-02 I 2.75E-02 36E-04

C03-:
C*3 I ----- -- -. --— -- ----—
Csf’1 8.85E-06 8.85E-06 8.85E.
F-1 9.87E-02 9.87E-02 9.87E___ , ----
Fe+3 2.27E-02 2.27E-02 2.27E-02 8.OC
H+l 2.92E+O0 2.92E+O0 2.92E+O0 1.04
Hg+2 2.88E-03 2.88E-03 2.88E-03 1.02
K+4 1 75F-01 1.75E-01 1.75E-01 6.21

) 5.13WJ5 1.U

, -. .-—-— —---—-— ,—..-— .2 9.79E-03 2.3__ _ .

I I I
[ !i?IOF-03 I 5.30E-03 I 5.30E-03 1.88E-03 4.28E-05

46 3.15E-06 7.12E-06
-02 3.51 E-f12 8.50E-04

IE-03 1.84E-04
E+OO 2.56E-02
IE-03 6.92E-06
E-02 1 96E-02

,., . &

Mn+2 1.69E-02 1.69E-02
MO+6 9.76E-04 9.76E-04
Na+l 1.59E+O0 1.59E+O0
Nb+5 8.07E-08 8.07E-08
Nd+3 3.81E-05 3.81 E-05
Ni+2 2.61 E-03 2.61 E-03
N03-I 6.67E+O0 6.67E+O0
OH-1
Pb+2 1.08E-03 1.08E-03
Pd+3 4.51 E-06 4.51E-06
P04-3 6.12E-03 6.12E-03
Pti3 1.06E-05 1.06E-f.)5
Ru+4 2.18E-05 2.18E-05
Se+4 1.52E-05 1.52E-05
si+4
A.. .

srt2
S04-2
ZI’+4
UDS, gll
f-19n

I I I I I I
4 car n9 c nnqos I 1 ~er nA 1

:-04 [ 7.8
[-01 1.2
[-08 6.5
:-05 3.0uL-
:-04 2.11 E-
~nn 704C

I
1.08E-03 i 3.8dE.04 I..--—--
4.51E-06

-

;I 1.61E-06 I I I I I 3.[
I I 2.18E-03 I 4!

mA 55F+OI 455F+01 4.55E+OI 4.87E

.- —-.

=155E-08
95E-05
50E-08
7fiF-f17

[-06 8.~
-. --- -- . . . .J-06 1.7----
1.52E-05 5.40E-06 1.23E-07

I I
-1 .-. --?l .-4 I-nel.n”l-fi? ‘ ““5-07 3.4or mm

:-06 9.14
;-02 4.03
1-03 1.15
I+oz 2.50
:+01 5.55

JE+JV

IE-06
SE-(I4
SE-W
IE-04
jE-02

Others
TOC 6.98E-01 6.98E-01 6.98E-01 2.48E-01 5.64E-03

.. . . ... .;,. , ,...,,II.T<RT.W: n ,. .. ., :... . ,...,, .,, ., .-7m., , , ,.;. ... ,.,. , , - .,,)?s.. . . .. .. w%’. ~_..:.. *, . ..-,>,;:,Z- ...~,~< . * ?!,<.1 .
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Modified UNEX Process Material Balance

] 09/12/00 I I I I I I Page lb
-ITn ’191 1?& -.. 1

Sodium Bearing Waste
,

Stream Number 115 ,6”
Stream Name Sodium Filtered ‘-’ ““

4JU
UNEX UDS UNEX

Bearifig SBW Feed Return Solvent to
Waste

Volume or Rate 298 298 298 12,061
Units lit

381
terslhr I liters/hr liters/hr Iiterslhr liters/hr
a. OnIv) I (w/ UDSJ 1 (w/ UDS)

er Ctiliter Ci/liter
-05 3.05E-05 6.93E-07

I I 3 .54 F-llR 1 7fiF-flR 9 me-. tn

I -.”--

j I 8.14E~7 1.85E-I
; I 1.23E-06 I 7 Rrll=-(

(Li(,
Radionuclides Cifliter ‘ Ctiiiter I Cillik
AM-241 8.58E-05 8.58E-05 ! 8.58E-
AM-243 3.54E-08 3.54E-08 --- .– --, ------- I
Cm-242 3.14E-08 3.14E-08 3.14E-08 i 1.12E-08

G.UUL- ,u
7 6AF-10

Cm-244 2.29E-06 2.29E-06 2.29E-06
Np-237

08
3.47E-06 3.82E-06 3.82E-06 , ____ __ , , 1 1 I &.ww~-08

Pu-238 5.99E-04 6.05E-04 6.05E-04 I 2.13E-04 I I A “C 06
Pu-239 7.54E-05 7.61E-05 7.61 E-05 I 2.68E-05
Pu-240

. ...&-07
1.73E-05 1.76E-05 1.76[ 1.40E-07

Pu-241 3.61 E-04 3.66E-04 3.66E-04 I 1.28E-04 I I I I 2.92E-06
Pu-242 2.08E-08 2. IOE-08 2. IOE-08 1.68E-10
Th-230 1.25E-09 1.25E-09 1.25E-09 , ___ 1 nl F-11

U-232 2.1 8E-09 2.18E-09 2.1 8E-09 I 7.77E
U-233 5.83 E-I 1 5.83 E-I 1 5.83 E-I 1 I 2.08E
u-234 -.--—- ---- ----- ._ ___ --------
U-235 I 2.60E-08 I 2.60E-08 I 2.60E-08 I 9.24E-09

E-Oi I 6.17E-06 I
I I

— t

1I 7.41 E-09
I i 4.45E-10 ..”, - , ,

!-1o 1.76E-I1
--:-11 4.71E-13

I Q5%F-07 t 9 77 F-137I Q77 f=.r17i 27QFJ)7 7.48E-09
2. IOE-10

; I 4 X3FJM i A F3RF-(Mi A fFIF.;~ I 1 77FJ% 3.90E-10
-- 1.29E-10

I
Ba-137m I 3.93E-02 I 3.94E-02 3.94E-02 1.40E-02

)R 1 73FJlR A ‘MFJW3

----- -- ----- -- ----- -- .---- --
I 1.59E-08 I 1.59E-08 I 1.59E-08 I 5.67E-09

ce444 1.23E-08 1.23E-o- . .-=- -“ -.-”b ““
CO-50 2.37E-05 2.37E-05 2.37E-05 8.44E-06
CS-134 1.64E-05 1.64E-05 1.64E-05 5.85E
CS-135 8.30E-07 8.30E-07 8.30E-07 2.95E
CS-137 4.1 7E-02 4. 17E-02 4.171
Eu-152 2.48E-06 2.48E-06 2.48L __ , _____ -.
Eu-154 1.47E-04 1.47E-04 1.47E-04 I 5.23E-05
Eu-155 7.14E-05 7. 14E-05 7.14E-05 ! 254E-OFI. .—--
Pm-14i

, ------ ,------ ,------

Pr-144

I I I I I
> 3.18E-04
) I I I I I C) OAIS44

--- I I I

:-06 I
- ,.-. , [aCI. C7-?G- I I

1.92E-07
1.32E-05
6.68E-07
3.36E-02
9 nnrq8

_._-z-u/

‘E;2 I 1.48E-02
IE-06 I 8.81 E-07 A.””-—.

1.19E4
-------

{
5.77E-L,

/.4m4J3 [.46k-U3 7.45t-05 2.65E-05 6.03E-07

lNi-63 4.79E-05 4.79E-05 4.79E-05 1.71E-05 3.87E-07
‘E-(I8 1 75FJM a a7c–4 nRU-106 4.92E-08 4.92E-08 4.92L -- .______

Sb-125 5.93E-06 6.03E-06 6.03E-06 2.11 E-06
Sm-151 5.08E-04 5.08E-04 5.08E-04 1.81E-nA
Sr-90 3.83E-02 3.83E-02 3.83E-02 1.36E
Tc-99 1.63L -- , ...-– --, ..._– _- , -----
Y-90 3.83E-02 3.83E-02 I ~ ~~=~~ I 4 ‘=r
H-3 3.56E-05 3.56E-05 , ----- --, .._. -
1.429 A ?KFJ_)7 A ~GFJ17 I A %?l=-f17 I 1 Ii&c. --- I

Ka-

----- -.

. . . ...

=106
n7

I

I

.. :42
-r. , , I_-””

3.07~ n- I

1.76E-05 ] 1.76E-f)5 I 57fJ~-fj6 1.3(
I “.””-—”- I B.“”S02 3.0
i 356F-f15 I 1 77~.05 2.8(– _.

-.””- “. , T.””-—”, I n.“”S07 3.52E-09
I

3
iI=-u&

OE-07
7E-02
8E-07

I 1“ I
I

LlqUKl only Molemter Molelhter Moleniter Mole/liter I I I Mole/liter
Arn+4 1.04E-07 1.04E-07 1.04E-07 3.69E-08 8.38E-10
1 1.92E-05 1.92E-05 1.92E-05 6.82E-06 1.55E-07
Np+4 2.08E-05 2.08E-05 2.08E-05 7.38E-06 1.68E-07
PU+4 5.57E-06 5.57E-06 5.57E-06 1.98E-06 A 5oE~8
Tc+7 9.69E-06 9.69E-06 9.69L --, .,.7.,- .,” , I I I I , .75E-08
(.J+4 2.54E-04 2.54E-04 2.54E-04 I 9.04E-05 I I 2.05E-06

I I I

, I

I I I ~
—-- ..--—-- 1 I I I I T.!
FXIR [ 2 AH=JM 7,

.



Modified UNEX Process Material Balance

Sodium Bearing Waste 09/12/00 Page Ic
Stream Number 115 120 121 125 125 125 200
Stream Name Sodium Filtered UNEX UDS UDS UDS UNEX

Bearing SBW Feed Return Return Return Solvent to
Waste

Volume or Rate 298 298 298 12,061 12,061 12,061 381
Units Iiterslhr Iitersfhr liters/hr litersJhr Iiterslhr liters/hr Iiterslhr

Other Species Mole/liter Molelliter Mole/liter Wtfrac Cmg Mole/liter
AC*3 3.35E-15 3.35E-15 3.35E-15 AI+3 1.80E-02 AM-241 5.14E-08 Ac+3 2.71 E-17
At 6.67E-28 6.67E-28 6.67E-28 B+3 2.99E-02 NP-237 1.15E-03 At 5.39E-30
Be+2 2. IIE-11 2. IIE-11 2. IIE-11 Ca+2 9. IOE-03 Pu-238 1.96E-02 Be+2 4.70E-I 3
Bi+3 1.48E-17 1.48E-17 1.48E-17 Cd+2 1.62E-03 Pu-239 2.26E-03 B@3 1.20E-19
Br-1 3.88E-07 3.88E-07 3.88E-07 cl-l 2.72E-02 Pu-240 7.24E-04 Br-1 3.14E-09
C+4 C*3 2.30E-03 Pu-241 1.48E-02 C+4
cf+3 2,19E-20 2.19E-20 2.19E-20 CU+2 1.62E-03 Pu-242 5.74E-07 cf+3 1.77E-22
Cm+3 1.05E-10 1.05E-10 1.05E-10 F-1 2.66E-02 u-234 3.09E-06 Cm+3 8.51E-13
CU+2 Fe+3 2.49E-02 U-235 7.76E-08 CU+2
Dy+3 8.00E-10 8.00E-10 8.00E-10 Hg+2 5.88E-03 U-236 3.49E-08 Dy+3 6.47E-12
Er+3 1.32E-11 1.32E-11 1.32E-I 1 K+l 1.60E-02 U-238 1.50E-08 ErF3 1.06E-13
Eu+3 6.51 E-07 6.51E-07 6.51E-07 Li+l 1.62E-03 Eu+3
Fr+l

5.26E-09
8.97E-23 8.97E-23 8.97E-23 Mg+2 1.62E-02 Ba-137m 1.06E-01 Fr+l

Ga+3 2.44E-14 2.44E-14 2.44E-14 Mn+2 3.89E-03 Ce-144 3. IOE-12 Ga+3 1.97E-16
Gd+3 3.31E-07 3.31 E-07 3.31 E-07 MC)+6 1.62E-02 CO-60 2.94E-05 Gd+3 2.67E-09
Ge+2 1.13E-08 1.13E-08 1.13E-08 Na+l 4.35E-02 CS-134 6.86E-06 Ge+2 9.13E-I 1
Ho+3 3.40E-I 1 3.40E-I 1 3.40E-I 1 Nb+!j 1.55E-03 CS-137 1.12E-01 Ho+3 2.74E-13
In+3 1.74E-08 1.74E-08 1.74E-08 Ni+2 1.46E-02 Eu-154 1.62E-03 ln+3 1.41 E-10
LS+3 1.15E-05 1.15E-05 1.15E-05 Pb+2 1.62E-03 ELI-155 2.03E-04 La+’3 9.31 E-08
Li+l 5.04E-I 1 5.04E-I 1 5.04E-I 1 Pd+3 9.69E-04 RU-106 1.56E-08 U+l 4.08E-13
Pa+4 9.09E-12 9.09E-12 9.09E-12 P04-3 1.35E-01 Sb-125 3.28E-04 Pa+4 7.35E-14
pm+3 ‘ 4.55E-10 4.55E-10 4.55E-10 Rh+3 1.62E-03 Sr-90 1.19E-01 Pm+3 3.68E-12
PO+2 5.26E-18 5.26E-18 5.26E-18 Ru+4 1.62E-02 Tc-99 4.49E-03 P()+2 4.25E-20
Ra 5.75E-14 5.75E-14 5.75E-14 Si+4 4.09E-02 Y-90 1.19E-01 Ra
Rb+3

4.65E-16
7.02E-06 7.02E-06 7.02E-06 Sn+4 8.08E-03 1-129 9.57E-04 Rb+3 5.67E-08

Rh+3 4.66E-06 4.66E-06 4.66E-06 S04-2 1.48F-fIl Rh+3 3.77E-08
Sb+4 8.21 E-08 8.21E-08 8.21 E-08 Ti+4 1.62L-uo , I 1 Sb+4 6.64E-10
Sm+3 7.32E-06 7.32E-06 7.32E-06 Zn+2 1.62E-03 1 Tot TRU I 2.37E-02 I Sm+3 5.91 E-(I8
Tb+3 2.71 E-(I9 2.71E-09 2.71 E-09 zr+4 1.3!3E-rll Th+3 7 19E-I I
Te+4 3.68E-06 3.68E-06 3.68E-06 HZ- , . ..-. .38E-08
TI.LA 9 CQI= 4n 9 tsac-. fn 9 mc.4n n 4 7A I 4-C .4*

..--—- . -------
m I 7 ‘19E~2 Te+h 2.a

1llT-) &.uul=- Iu L. UUL- 1w L. WUL- Iv w ,., -rE-01 Th+4 2.14G-IG
U+4 Ti+4
TI+3 6.85E-20 6.85E-20 6.85E-20 TI+3
Tm+3 6.51E-15 6.51E-15 6.51 E-15 Tm+3
Y+3

5.26E-17
8.76E-06 8.76E-06 8.76E-06 Y*3 7.08E-08

Yb+3 1. IOE-15 1.IOE-15 1.IOE-15
Zn+2

-.

r

. . . .-.” , ---.7, . ,->, ---- -m. .! . . .- , ., ---- . . . . . . ., . . . . .. . . .:v,erc,:iz-v .. -- ....



Modified UNEX Process Material Balance

Sodium Bearing Waste 09/12/00 Rates based on 3 years operating time Page 2a
PFD-SBW- 202 202 202 202 202 202 202 202 202 202
Stream Number 201 202 205 206 208 209 210 216
Stream Name UNEX

217
UNEX UNEX

220
UNEX Scrub strip strip Scrub Extraction Raffmate

solvent to Solvent to Solvent Solvent to Feed Feed Effluent Effluent Aaueous
strip Wash Make-up Extraction

~.————
Feed

Volume or Rate 381 381 0.5 381 76 127 127
Units

76
Iiterslhr

381
Iiterelhr

381
Iiterslhr liters/hr Iiterslhr liters/hr Iiterslhr Iiterslhr Iiterslhr Iiterslhr

Hours per day 23.5 23.5 23.5 23.5 23.5 23.5 23.5 23.5 23.5 23.5
Days per year 200 200 200 200 200 200 200 200 200 200
Specific Gravity 1.42 1.42 1.42 1.42 1.03 1.00 1.02 1.04 1.26 1.26
Temperature, C 25 25 25 25 25 25 25 25 25 25
Pressure, kPa 100 100 100 100 100 100 100 100 100 100

“l.@

I , . ,“- ““ T.”-rh-”w , --:;I 2.3
I 1.09E-09 I 6.95E-77 I e Q61=-22 3.2L~-~

~.? ~ 0,4FJ37 I ~ s41= C.WL-19 l.l?= F
2.90E-06 I. ILL-&
1.31E-06 7.00E-C
6.42E-20 3&lE-r

2.78E-22 1.3
4.49E-17 7.02E-03 2.12– -

----- .

G+2 I 2.33E-03 I 1.31 E
Cd+2 1 Ofl=-07 i 647F

Cs+q I 7.
F-1 17

!- .-” I I I “.”.

, o.ut’E-09 I ] 2.12 L-\
I 1.74E-16 i 2.72E-02 i I 8.21 E-(

, . ---- -.

I w. I UG-UI I I I I .m
. . . . I , . ---- “- , ..”” - “T I I 1 .30E-04 I I 5.7&-uL I 1.SUE-UOI I .4UC-U 1 [ I .4 I c-u I

lMa+2 I I I I I I I

DTPA

,



Modified UNEX Process Material Balance

Sodium Bearing Waste 36781 Activities decayed to 1/1/2008 Page 2b
Stream Number 201 202 205 206 208 209 210 216 217 220
Stream Name I UNEX UNEX UNEX UNEX Scrub strip I strip I Scrub Extraction Raffinate

k=4d=d”’k’’’F”m”n’n~~r: ‘::nt‘;nt‘R’‘
Solvent to Solvent to Solvent Solvent to

Cfflier

161

literslhr

Ctiiter

-13 1.81‘-12 1.2
Ulll-m I *.azL-l 1 1.32E-I O 9.2LL-UO I I.oaL-uo I I.oilL-uo

Np-237 I 6.65’-11 2.00’-10 1.40’-07 I 3.08E-06 I 3.05E-06
DII.9W? 1 15 F.JIR 3 A5F-flR 7 A7FJ)5 I A RC, “–a”” ,---- --- . . ---- -- -. --- -- .....9’-04 4.84E-04
Pu-239 1.45’-09 4.34E-09 3.04E-06 6.14’-05 6.08’-05
Pu-240 3.33’-10 9.98’-10 6.98E-07 1.42’-05 1.40E-05
Pu-241 6.93’-09 2.08’-08 1.46’-05 2.95’-04 2.92’-04
Pu-242 4.00’-13 1.20’-12 8.40’-10 1.70’-08 1.68’-08
Th-230 2.40E-14 7.2CJE-14 5.04’-11 1.OIE-09 1.00E-09
U-232 4.19E-14 1.26E-13 8.80’-11 1.76’-09 1.75’-09
U-233 1.12’-15 3.36’-15 2.35E-12 4.71 E-1 1 4.67E-I 1
U-234 1.78 E-I 1 5.33E-I 1 3.73E-08 7.49E-07 7.41E-07
U-AXI I 4.30=- 10 I I I I I I I. GWL- IL I 1.Ual=-ua I L. I 0’-08 2.08E-08
11.23s I 926S13 I t 2.78E-12 I 1.95E-09 1 3.90 F-r38 386F-OR- --- , -. --— .- —..-—.- ..--—-- -. --—-- -. --—--
*, --” I -1 net- AC! I I I I I I fid7~.191*AO~”~ I .+.-it-il-rlel am-n-cm IU-AID I a.uol=la I I I I I I Y.1/E-lalw.4zK-lul 1. L9E-UO I I.zf 1=-uo

I I I

E

1.77E-05 9.44
7.09_ .-, ...-

‘-1n I I 1 27 F.IIQ [ Q !,“ 1 I I 1 I I ----- --, -.

:X)5 I 7.38E-09 I I 7.38E-09 ! I 3.94E-05 14.;

[-1o 1.99
-— ..-. —-- -.:-05 1.00

:-11 1.43
:-09 8.46
:-09 4.11

, ...---09 4.30– --, -.-. – --, -.--– --, -.-. – --

I
[ Q70F-lfl 2.76E-09 I 1 .93E-06 I 3.87E-05 I 3.84E-05Nil -- ----- .- , —..-—-- .. --—-- -.-. —-- -.-. —--

RU-106 9.44’-13 I 1~~~~ 2.83E-12 I 1.98’-09 I 3.97E-08 I 3.93’-08 I
Sb-125 1.14E-lo I 3.41 k- ,“ , G.S

Sm-151 9.76E-uz I I I I I I G.=3E-08 12.0
Sr.90 3.07E-02 I 4.57E-08 I t 4.57E-08 I [ 9.20E-02 i 5.7..-. —-—

I OCEC .fn I I OCA~ An I I I *0nrn71.i<Tc-99 1.28’-07 I O.UUG-IU I I 0. U9L- 1u I I I .J.OuL-u/ I ..2

Y-90 3.07E-02 I 4.57E-08 I I 4.57E-08 I I 9.20’-02 5.7
H-3 6.83E-10 I I I I I 1.z.u5E-09 1.4
1.129 8.37E-12 t I 2.51 E-I 1 1.71

tc-4n I 9 39E47 4.87’4)6 4.82’-06

15E-fJ5 4.11 ‘-04 4.07’-04
?1E-05 3.07’-02 2.89’-05
10’-08 1.41 E-05 1.40E-05
?1’-05 3.07E-02 2.89’-05
3E-06 2.88E-05 2.85’-05

I
. --- , -.-. —.- .5’-08 3.52’-07 3.49’-07

I I I I I I I1 I 1

Liquid only MoIe/liter Molefliter Moleliiter Mole/liier Mole/liter Mole/liter Mole/liter Mole/liter Molefliter Moleliiter
Am+4 1.99’-12 5.97’-12 4.18’-09 8.38’-08 8.30E-08
I 3.68E-lo 1.IOE-09 7.72’-07 1.55’-05 1.53’-05
NnAA 2 QRF, ?f3FJ17 1 FJ?Fn5 1 fWF-O!i. ..7 “.””i-lo 1.19’-09 8.3--., . .------ -------
plJ+4 1.07’-10 3.21’-10 2.25E-07 4.50’-06 4.46E-067
Tc+7 7.60’-08 5.15’-10 5.15’-10 2.26’-07 7.75’-09 7.75E-06 7.68’-06
U+4 4.86’-09 1.46’-08 1.02’-05 2.05E-04 2.03E-04

.,—T. ., ,,-.r— ,. # ,., ,,, , :..,.-:., ;,, , ~.~~J, !..,.!, :>.,., .. .. . . . ,, . ..7. .: . . ..-l+- -—.7- - . . -.



.- —- —

Modified UNEX Process Material Balance

Sodium Bearing Waste 09/12/00 Page 2C
Stream Number 201 202 205 206 208 209 210 216 217 220
Stream Name UNEX UNEX UNEX UNEX Scrub strip strip Scrub Extraction Raffinate

Solvent to Solvent to Solvent Solvent to Feed Feed Effluent Effluent Aqueous

El%!
L

Ra 1.Iul
Rb+3 1.351
Rh+3 8.95’
Sb+4 1.58
Sm+3 ~ Afi

Tb+3 , “., -

Volume or Rate 381 381 0.5 381 76 127 127 76 381 381
Units Iitersihr Iiterslhr Iiterslhr Iiterslhr Iiterelhr Iiters/hr Iiterslhr Iiterslhr literslhr Iiterelhr

Other Species Molelliter Mole/liter Mole/liter Mole/liter Mole/liter Mole/liter Mole/liter Mole/liier Mole/liter Molefliter
AC+3 2.71E-15
At
Be+2 4.05E-16 1.21E-15 8.50E-13 1.70E-I 1
Bi+3 2.85E-22 5.98E-19 1.20E-17
Br-1 7.45E-12 2.23E-I 1 1.56E-08 3.14E-07
PAA

4.21E-25
w 2.02E-15 6.06E-15 4.24E-12 8.51E-11
I

~ C4E-14 4.61E-14 3.23E-I 1 6.47E-10
~E.~6 7.57E-16 5.30E-13 1.06E-I 1

b“. ” I , .~.5E-l 1 3.75E-I 1 2.63E-08 5.26E-07
Fr+l
e.&Q I ,4cQ~-19 1.40E-18 n03~ “e Am71_ AA

:-12 1.90E-I 1
=-13 6.5(’= 49
5-16 1.9[

, U.-E-13 I.r’
I 2.21 E-10 6.1

0 CQ516 2.&ll= IU
5-16 5.24E-16

-,,, .- , u., -rE-15 2.62E-14 I I.ooc- I I I
>0+2

0.0(

I 2.12E-19 I 4.2!
>- 1 1 41518 3.3AC Ae *~~l_AciA~t

.-

Eml
IL-IO L.aLr- la 4.u5E-14
4E-1 O 2.83E-07 5.67E-06

)E-11 2.69E-10 1.88E-07 3.77E-06
IE-12 4.73E-12 3.31E-09 6.64E-08

I ,.-tJE-l O 4.21E-10 2.95E-07 5.91E-06
K ~qE-14 1 56F 4QL-lo I 1.09E-10 2.19E-09

E-10 I 1.48E-07 2.98E-06
~ 4A 4ner.i.i 949C 4n

‘E-1 1 2.12E
... .- u.v.5E-15 1.51 L-I-t
Ti+4

1.Uur=-I 1 L. lCL-IU

TI+3
Tm+3 1.25E-19 3.75E-19 2.63E-16 5.26E-15
Y+3 1.68E-I o 5.05E-10 3.53E-07 7.08E-06
yb+3 2.11 E-20 4.43E-17 8.88E-16
fi+2

.

.



Modified UNEX Process Material Balance

.

Sodium Bearing Waste 09/12/00 Rates based on 3 years operating time
PFD-SBW-

Page 3
202 202 202 202 202 202 202 203

Stream Number 231 232 233 235 236 238 239
Stream Name

306
Scrub Scrub Guanidine strip FS-13 PEG- ChIor. UNEX Strip

Make-up Make-up Carbonate Make-up 400 Cobalt Evaporator
Water Acid Water Dicarbol. Condensate

Volume or Rate 57.1 19.0 5.7 121.7 10,211 813 437 125
Units Iiterslhr Iiterslhr kglhr liters/hr liters liters kg
Hours per day

liters/hr
24 24 24 24 (UNEX solvent chemicals include make-up 24

Days per year 200 200 200 200 plus initialinventoryof 12 hrs circirculation) 200
Specific Gravity 1.00 1.13 0.58 1.00 1.41 1.10 ???

Temperature, C
1.00

25 25 25 25 25 25 25
Pressure, kPa 100 100 100 100 100 100 100 100

LiquidComposition Mole/liter Mole/liter Wt frac Mole/liter Wt frac Wt frac Wt frac Mole/liter

AI+3
cl-1 2.81 E-02 .

F-1 1.09E-01
H+l 1.00E-03 4.14E+O0 1.00E-03 3.87E-05
N03-I 1.00E-03 4.00E+OO 1.00E-03
DTPA

3.87E-05

Guanidine Carbonate I.00E+OO

FS-13 I.00E+OO
CMPO
PEG-400
ChCoDiC

1.00E+OO
1.00E+OO

H20 5.55E+OI 5.55E+OI 5.55E+OI

——.--. — . .- ..=--



Modified UNEX Process Material Balance

~ Evaporator Evaporator Evaporator ~

Rates based on 3 ears o eratin time

Waste Feed Bottoms Overhead W;ter to Stack Grouting
Volume or Rate 8.0 498 245 260
Units

12.4 248
kglhr

183 80.2 2
Iiterslhr Iiterslhr literslhr Iiterslhr Iiterslhr liters/hr sm3/hr

Hours per day 24 24 24 24
Iiters/hr

24 24 24 24 24
Days per year 200 200 200 200 200 200 200 200
Specific Gravity 0.58 1.19 1.35 1.01

200

1.13 1.00 1.00 0.00
Temperature, C 25

1.41

25 25
Pressure, kPa 100 100 100 100 100 100 100 100

?iM=
-U5-----

~xi I 9 7sl~.05

“-02 1.76E-03-----
I 7 7!i~41 I

;-07 t 3.18E-03 6.44E-03
R 11F-nQ 1 RGFJIq

6.03E-04
m7

, I 1 1 # I
Composition Wt tic Molelliter I Mole/liter I Molelliter I Molelliter I Molelliter I Moleliiter I Mole frac
Ag*~ 3.08E-09 1.92E-05 I 3.89E-05 I

Moleliiter
I I

AI+3 9.73E-06 3.69E

&+3 3.81 E-09 3.42E

B+3 1.98E-07 1.23k .-

Ba+2 2.45E-04 1.04E-05

ca+2 4.35E-03 3.39E “- , -.””k

Cd+2 5.28E-07 3.15E-03 I 6.40E.

ce+4 1.74E-09 1 .37E. -- , -., “b

cl-l 1.16E-04 1.75E-02 I 3.36E.

C03 _ -----

C*3 2.46E

os+1 4.37E-05 ------- . .“”- ““

F-1 2.42E-04 6.31 E-02 1.27E-01
Fe+3 1.13E-06 1.36E-02 2.76 E-.,- 1 I I I I I
H+l 5.43E-04 1.89E+O0 3.63E+O0 I 1.94E-01 14.05E+OOI 1.00E-03 I 1.00E-03 I
Hg+2

1.59E+OI
5.88E-05 1.72E-03 3.50E-03 I 6.97 E-I 1 I I

K+l 3.i

I I I
! I

I I I I

I I I I II I I I

3.68E-02 I
I I I iI I I I

I i I I 1I I 1 I

1.27E-02 I
I I I I

, - .47E-02 9.04E-02 1.83E-01 –
1Mo+2

I . .-,-- .- . -4--- - --- -7
... -
Mn+2 ti.dft-uf I I.ult-uz I z.u3t-w
MO*6 8.35E-08 I 5.85E-04 i 1.19E-03
Na+l 1.06E --, ------- , ..---.--
Nb+5 6.69E-12 ! 4.84E-08 I 9.82E-08
Nd+3 ----- ----- -- ..- ,- “-
Ni+2 7:37E-07 1.57E-03 3.18E-03 , i I I ,
N03-I 1.34E-01 4.11 E+OO 8.14E+O0 I 1.92E-01 14.00E+OOI 1.00E-03 I 1.00E-03 I I 1.59E+OI
OH-1

:437 I !2 AfiF-tl~ I 1 C17F+i~

--

I 344F-IYI i 7 7!2F-ii I A RAF-M

,
i 633F-03 t 1 .RIF-flA i ? 12F.04

I,.-
I

I I I I I
I I

.“ &.”w A—””

..-. — -- , -. .-–-06 1.85E-05
lSi+4 I

t 4.46 E-~1 i 2.53E-07 5 17 F-137

-11

-02

. I $.s “L-02
) 377FJW

Sn+i -.--—-. -. ---
sr+2 3;72E& 3.80E-I 1 7.70E-
S04-2 4.27E-06 2.99E-02 6.06E-
zr+4 1.16E-06 8.53E-03 ~ 7ac-

UDS, g/1 2.76E-08 1.86E-02 , ------- , I I I # 1
H20 1.00E-01 4.94E+01 I 4. IOE+OI I 5.52E+OI 14.64E+OI I 5.55E+OI I 4.64E+OI I 1.00E+OO I 4.84E+OI
Oxygen I
Cwstz

I I I I 1

allization additives I I I II , I
—---
DTPA
GUI_...-_. - . I I -., -- “w , , .w”&—”w

UNEX SOIV,g/liter I ;:&;;2 I 7.49E-01 I 1.52E+nn
Other am. dlikr [ 743F-f)7 I A 2nFJll R 72 F-

1 I I
‘anidirm+l I A AAF-fll I ?t 7AFJ3~ 7 Racna

1------

--a, =------ ! -. ,-- -- . ...”- -, “., “-;;I

I I

,



Modified UNEX Process Material Balance

,.—

-.

Sodium Bearing Waste Page 4b
Stream Number 320 401 402 403 404 405 410 412 414
Stream Name Dried LAw LAw LAw RecoVd Fractionator Total EXcess Make-up

RH Evaporator Evaporator Evaporator HN03 Overhead Recycle Water Vapo 15.9 Acid
Waste Feed Bottoms Overhead Water to Stack Grouting

Volume or Rate 8 498 245 260 12 248 183
Units

80 2
kglhr Iiters/hr Iiterslhr liters/hr liters/hr Iiterslhr liters/hr sm3/hr liters/hr

Radionuclides Cin(g Ctiiiter Ciiliter
AM-241 7.65E-08 5.14E-05 1.04E-04
Am-243 3.16E-11 2.12E-08 4.31E-08
Cm-242 2.80E-I 1 1.88E-08 3.82E-08
Cm-244 2.04E-09 1.37E-06 2.78E-06
NP-237 3.09E-09 2.29E-06 4.65E-06
Pu-238 5.35E-07 3.63E-04 7.36E-04
Pu-239 6.72E-08 4.56E-05 9.25E-05
Pu-240 1.55E-08 1.05E-05 2.13E-05
PU-241 3.22E-07 2.19E-04 4.44E-04
Pu-242 1.86E-I 1 1.26E-08 2.55E-08
Th-230 1.12E-12 1.52E-09
U-232 1.95E-12 2.65E-09
U-233 5.20E-14 7.09E-I 1
U-234 8.26E-10 5.56E-07 1.13E-06
U-235 2,32E-I 1 1.56E-08 3.16E-08
U-236 4.30E-I 1 2.89E-08 5.87E-08
U-238 1.42E-I 1 9.55E-09 1.94E-08

Ba-137m 1.46E+O0 5.58E-05 1.13E-04
Ce-144 I. IOE-11 7.38E-09 1.50E-08
CO-80 2.12E-08 1.42E-05 2.89E-05
CS-134 6.11 E-04 1.64E-08 3.32E-08
CS-135 3.08E-05 7.61E-10 1.54E-09
CS-137 1.55E+O0 5.91E-05 1.20E-04
Eu-152 2.21E-09 1.48E-06 3.01 E-06
Eu-154 1.31 E-07 8.84E-05 1.79E-04
EU-156 6.37E-08 4.28E-05 8.69E-05
Pm-147 6.66E-08 4.47E-05 9.07E-05
Pr-144
Ni-63 4.28E-08 2.87E-05 5.83E-05
RU-106 4.39E-I 1 2.95E-08 5.98E-08
Sb-125 5.29E-09 3.62E-06 7.33E-06
Sm-151 4.54E-07 3.05E-04 6.18E-04

, Sr-90 1.43E+O0 2.21E-05 4.49E-05
Tc-99 5.89E-06 1.05E-05 2.13E-05
Y-90 1.43E+O0 2.21E-05 4.49E-05
H-3 3.17E-08 2.13E-05 4.33E-05
I-129 3.89E-10 2.61E-07 8.91 E-07

Liquid only Wt frac Mole/liter MoIe/Iiter
Am+4 2.23E-I 1 6.22E-08 1.26E-07
I 2.20E-09 1.15E-05 2.33E-05
NP+4 4.39E-09 1.24E-05 2.52E-05
PU+4 1.19E-09 3.34E-06 6.78E-06
Tc+7 3.47E-07 5.75E-06 1.17E-05
U+4 5.39E-08 1.52E-04 3.09E-04

—— .-, .,,,..:-7/-., ,,”. .....,:,-,.... -,:........~-.,,..,.,,7.-: ~
>,. *.. , . . . . -,-.--,--T-.. ---- .. . . .. ,, :.. ---
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Modified UNEX Process Material Balance

I I RH

Siz
Waste

Volume or Rate 8.0
Units k /hr

Other S ecies Wt frac
AC+3 6.78E-19
At
Be+2 1.70E-16
Bi+3 0.00E+OO
Br-1 2.77E-11
C+4
cf+3

El=
Cm+3 2.32E-14
CU+2
D +3 1.16E-13
Er+3 1.96E-15
Eu+3 8.83 E-I ‘1
Fr+l
Ga+3 1.52E-18
Gd+3 4.64E-I 1
Ge+2 7.32E-13
Ho+3 5.00E-15
lt?-$3 1.78E-12
L2~3 9.14E-10
Li+l 3.12E-16
Pa+4 1.87E-15
pm+3 5.89E-14
pt)+z
Ra 1.16E-17
Rb+3 8.77E-10
~>. 4.43E-10
s’ : 8.92E-12
~ 9.81E-10
T- 3.84E-13

T.r ..- 4.63E-I O
~i.. 5.44E-14
T-.;’

T “-
,

9.81E-19
Y“ 1.13E-09
K3 1.70E-I 9----
21)-2

I
1

I

09/12/00 Page 4C
401 402 403 404 405 410 412 414

LAW LAw IAw Recov’d Fratilonator Total Excess Make-up
Evaporator Evaporator Evaporator HN03 Overhead Recycle w ater Vapo 15.9 Acid

Feed Bottoms Overhead Water to Stack
498 245 260

Grouting
12.4 248 183 80.2 2

Iiterslhr Iiterslhr Iiterslhr Iiters/hr Iiters/hr Iiterslhr sm3/hr liters/hr

Mole/liter Mole/liter
2.OIE-15 4.07E-15

1.26E-I 1 2.56E-I 1
8.89E-18 1.80E-17
2.33E-07 4.72E-07

6.31 E-1 1 1.28E-10

4.80E-10 9.73E-I O
7.88E-12 1.60E-I 1
3.91E-07 7.92E-07

1.46E-14 2.96E-14
1.98E-07 4.02E-07
6.77E-09 1.37E-08
2.04E-I 1 4.13E-11
1.04E-08 2.12E-08
6.91E-06 1.40E-05
3.02E-I 1 6.13E-11
5.45E-12 I. IIE-11
2.73E-10 5.53E-10
3.16E-18 6.40E-18
3.45E-14 6.99E-14
4.21 E-06 8.54E-06
2.80E-06 5.67E-06
4.92E-08 9.99E-08
4.39E-06 8.90E-06
1.62E-09 3.29E-09
2.21 E-06 4.48E-06
1.58E-10 3.20 E-I O

3.90E-15 7.92E-15
5.25E-06 1.07E-05
6.58E-16 1.34E-1 5



Modified UNEX Process Material Balance

.

4

Sodium Bearing Waste 09/12/00 Rates based on 3 years operating time Page 5a
PFD-SBW- 205 205 205 205 205 205 205
Stream Number 502 510 511

205
512 514 515

Stream Name Grout
516 530

Portland Blast Calcium Grout Stack Mjj Grouted
Mix Tank Cement Furnace Oxide Mix Tank Gas

Feed
Tank EAw

Slag Vent Gas Air Waste
47 76 1.1 81 1.1 473

.-. .,, I ,. ,.,, ,;glhr kg/trr sm3/hr sm3/hr sm3/hr
1 I 24

kglhr
, ,“”. ” p“, “-, I 24 24 24 24 24 24 24

7nn 9qo 200 200 200 200

Soecific Gravii
200 200

in I In n an ‘1An

Volume or Rate I I 245 ‘1- 19 I
Units litm&hr Imlhr k-. ...- , 1 .. . .

Unrtrc mmf-isnf I I .

m
-.., I ‘-”

jty 1.35 1.5- ...- “.”” ,
3,c 25 25 25 25 25

. ...>a
25 2i”

\ 100 100 100 100 100 100 100

Composition Mole/liter glsr’+ “/.-q
Ag+l

Ill-tfmr.
3.89E-05 9.f@r

AI+3 7.48E-01 4.6-rL-u. ,.,
AS+3 6.93E-05 1.19E-05 1.{
B+3 2.50E-02 6.21 E-04 I.LL
Ba+2 2.11 E-05 6.68E-06 I.lc
Ca+2 6.88E-02 834E-P~ ~ fiA
Cd+2 6.40E-03 1.65E~
Ce+4 2.78E-05
cl-1

5.46 E-(
3.36E-02 2.74E-bu I -r.~uc- 1., I

C03-2
“..”&--

1
cr+3 6.44E-03 7-7nc n. I 4 -Cr f 4 ! i 1 7Kc-nA I

Csf’f 1.65E-08
F-1

5.0

1.27E-01
Fe+3

5.5ok-l
2.76E-02 3.5.cr ,

u,&4 3 r%l~+oo 8.4~~-uu , ,..
:-03 1.61E-03 12.6
=-04 4 ez~-n~ 1~ 7

.. . . .

F
H +,
K+l

-----
.2 . 3.50E

1.83E -. ,
I

I
I

,,,U I ylal I 192 . . . ,,.s4”

UUE-06 11.59 E-I 3 2.19E-06
~AE ‘a 17 62E-10 1.05E-02

96E-13 2.70E-06
‘2E-I 1 1.46E-04

3E-13 1.51E-06
.Ua i.u4E-1 O 1.44E-03
Q3 2.72E-I 1 3.75E-04
.06 8.96E-14 1.24E-06
m Acnrq.1 G 9m=-nA

r u G-W 1.LUL- I . , ,., “1--u-r

13E-09 8.26E-17 1.14E-09
‘-- 03 9.13E-11 1.26E-03
XX-03 5.83 E-I 1 8.09E-04
‘q=-n= 4 38E-10 1.91E-03

?5E-I 1 3.66E-04
I ,.“@L-”& , ~. 71E-10 3.74E-03

I I I I I I I I I
,.,,, , A I 2.05F ‘- i A ..- . . ,--- 141 ...l-m. i
Mm+R I I 4 401

F 75-

K-u& Z.osk-w 4.z6t-l 1

1 ,. ,“E-03
CI.00C-U4 I

2.62E-04 4.30E-12 6.2=[
I 1.92E+O0 I.OIE-01 1.66E-09

0 Q9C-Q8
2.3”,

2. IOE-08 3.44E-16 3.081
L-d5 1.08E-05 1.77E-I 3
E-03

2.44E
4.29E-04 7.04E-12 1.00E

=Lnn 1.16E+O0 1.91E-08 2.63L-w ,
6.32E-06 .

F-ill i 4 AOE nA
“ ‘=5-12 3.41 E-05

:-14 4.84E-07
:-11 3.95E-04

. - --- --

--, I 1.-ta K-u-t A.+u[
El-m I 1.30E-06 2.13[
L-U.J I 1.63E-03 2.67E
E.q~ A lAl=-rlt2 - --*

=1
2~E-05
ulE-02

E-07
E-06
E-04
=-n 4

, 1 I T. ,-rb-” I 0./3s141 I 3.3{ t-u f
L-d5 I 7.77E-O; 11.28E-13 II 4.93E-06

,- 1-.1-.” I 7 wrF-n7 Icm I 1 I 1 .Y -J E1- r,. --- -.
D2E-06

LV , I I .4 UI=-U 1 Zxx.m-”1 b ,

E-11 I
,.62E-06

1.55E-11 2.55E-19 I
rn~

3.51E-12
1.34E-02 2.20E-10 I 3.06E-03

‘u& I 3.63E-03 5.96E-I 1 I 8.50E-04
n~ 1.96E-05

see below 3.85E-01
I

., ,.--—. . ..... — ----- ,. , ./...,- ., ...,. . ... . . —-. . ,.
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Modified UNEX Process Material Ba[an@

Sodium Bearing Waste
Stream Number
Stream Name

09/12/00 Page 5b
502 510 ‘“ 511 512 514 515

Grout
516 530

Portland :Iast Calcium Grout Stack Mix Grouted
Mix Tank Cement ?umace Oxide Mix Tank Gas

I Feed
Tank

Slag
LAw

Vent Gas
Volume or Rate 245 19 I 47 76 11 RI

Air Waste
# 1 I

Units
1.1

Iiterslhr I kglhr I kg;hr
473

I kg~r I ““’ I “’sm3/hr sm3/hr sm3/hr kglhr
I I 1

1 --- ______

Am-241
Am-243
Cm-242 W32E

Cm-244 2.78E
Np-237 A RGF

Pu-23t -----
Pu-239 I I Q7KF

Pu-240 , -----
PU-241 I I A ME

PU-242

E=
Th-230
U-232
U-23:
u-234
U-235
11.97(s

I I
lRadionuclides

1
Cifliter

I
Cils’+ P:l. . . fi, ”.- 1

1.04E-04 2.401
4.31 E-08 9.91 L-, ,

‘ - ‘-?-08
;-06

1.9[

I I ‘-06
1.4

7.””- 1.07E-08 1.76r A-
B

-4.

I 7 36E-04 1.69E-06 2.781
1 I ‘-05“.&”- 2. 13E-07 3.49t- la

i I 7 13E-05 4.91 E-CQ ‘n@r “c
‘-04..-.

2
1.02r “

2.55E-08 5.88[
1 1.52E-09 3.50[

2.65E-09 6.10[
3 7.09 E-I 1 1.63[
4 1.13E-06 2.59L-u.

3.16E-08 7.27E-I 1
“–-”” 5.87E-08 1.35E-10
U-238 1.94E-08

3.04E-08
4.46E-I 1 1.00E-08

13a.437m 1.13E-04 2.60E-07 4--’’-”” . --- -.

1.50E-08 3.44E-I 1
2.89E-05 6.64E-08 1
3 37 F,-08 7.6?~ 44 4

-09 3.5{

. ---- -04 2.7[
3.01 E-06 6.9
1.79E-04 4.1:

; 8.69E-05 2.0[
.7 9.07E-05 2.OSG-U[

W
I o.+a~- la I I 4. I UC-U3

I I!i f??tF-05 1.P’=n7 1~-n~”’=1 I “ .- I- . . I

-08 1.3[
-06 1.6~

-04 1.42
-05 1.r’
-05 A$

—----- ..
Ce-144
CO-60
CS434 , -.---
CS-135 I 1.54E
CS-137 1 7nF

Eu-152
Eu-154

F
Eu-15!
Pm-14-
Pr-14
Ni-63 -.-..-
RU-106 5.98E
Sb-125 7.33E
Sm-151 6.18E
Sr-90 4.49E
Tc-99 2.13E
Y-90 4.49E
H-3 4.33E
1-129 JI Q4F

,,,,.J I Ullalll.a UIKg
E-07 5.41 E-05
E-4 4 [ ~:23E-08

BE-08
4E-06

c-lo Z.41 E-06
E-14 3.82E-04
r.. 4.80E-05

1.IIE-05
E-;; ;;;;-;: 2.30E-04
E-11 1.32E-08
E-12 7.88E-10
E-12 1.38E-09
E-13 3.68E-I 1
c no 5.84E-07

1.64E-08
7

+.z/c-lal I 3.0/ t-lxl 1
I I /.1

f noc-ls I 1 5,

I

4‘ - 76E-09

+l=a

, -7..

-65 1.(
-05 9.{

.—- “.. .--07 2.(JUC-W I .J..JWC-I / I I 4. DLE-U[

.iquidonly
I

Mole/liter /:-9 ! -/-–5 1 .. JL—— I
irn+4 1.26E-07 6.9~

7 ?l?FJ)5 6.91 G-U
-05 1.38E-O
-06

.. ..–-05
3.73 E-O
Z$cr-n

IU+4 I I 3 flQFJM .iC

wL-u f

=1=
L.ZUI

BE-10 2.261
9E-08 2.771
~p~ 92aI

“3E-. ... . .

=

89E-08 8.031
03E-07 1.701
95E-08 1.631
ncc nn e. CIer
=s=-10

E-18
S-16

-–”“ G.”ulE-14
=r17 1 7n~.15

:-16
=-15
:-15

m 1la ylsillcl WI Trac

3E-08 1.15E-15 1.58E-08
‘~ 96 1.13E-13 1.57E-06

15 2.26E-13 3.12E-06
16 6.12E-14 8.44E-07

ww-J6 4.36E-14 6.02E-07

1-
1 1 .,.”..- “T I I I I , .69E-04 2.78E-12 3.83E-05

I

.

I
I I I 1 I I I I I

I



Modified UNEX Process Material Balance

Sodium Bearing Waste 09/12/00 Page 5C
Stream Number 502 510 511 512 514 515 516
Stream Name Grout

530
Portland Blast Calcium Grout Stack Mix Grouted

Mix Tank Cement Furnace Oxide Mix Tank Gas Tank IAw
Feed Slag Vent Gas Air Waste

Volume or Rate 245 19 47 76 1.1 81 1.1
Units

473
Iiterslhr kglhr kgihr kglhr sm3/hr sm3/hr sm3/hr kglhr

Radionuclides Cilliter Ctism3 Ctism3
Am-241

Cmg
1.04E-04 2.40E-07 5.41 E-05

Am-243 4.31 E-08 9.91 E-11 2.23E-08
Cm-242 3.82E-08 1.98E-08
Cm-244 2.78E-06 1.44E-06
NP-237 4.65E-06 1.07E-08 1.76E-16 2.41 E-06
Pu-238 7.36E-04 1.69E-06 2.78E-14 3.82E-04
Pu-239 9.25E-05 2.13E-07 3.49E-15 4.80E-05
Pu-240 2.13E-05 4.91 E-08 8.06E-16 1.IIE-05
Pu-241 4.44E-04 1.02E-06 1.68E-14 2.30E-04
Pu-242 2.55E-08 5.88E-I 1 1.32E-08
Th-230 1.52E-09 3.50E-12 7.88E-10
U-232 2.65E-09 6. IOE-12 1.38E-09
U-233 7.09E-I 1 1.63E-13 3.68E-I 1
u-234 1.13E-06 2.59E-09 5.64E-07
U-235 3.16E-08 7.27E-I 1 1.64E-08
U-236 5.87E-08 1.35E-10 3.04E-08
U-238 1.94E-08 4.46E-I 1 1.00E-08

Ba-137m 1.13E-04 2.60S07 4.27E-15 5.87E-05
Ce-144 1.50E-08 3.44E-I 1 7.76E-09
co-so 2.89E-05 6.64E-08 1.09E-15 1.50E-05
CS-134 3.32E-08 7.63E-I 1 1.25E-I 8 1.72E-08
CS-135 1.54E-09 3.55E-12 5.83E-20 8.OIE-10
CS-137 1.20E-04 2.76E-07 4.53E-15 6.22E-05
Eu-152 3.OIE-06 6.93E-09 1.14E-16 1.56E-06
Eu-154 1.79E-04 4.12E-07 6.77E-15 9.29E-05
Eu-155 8.69E-05 2.00E-07 3.28E-15 4.50E-05
Pm-147 9.07E-05 2.09E-07 3.43E-15 4.70E-05
Pr-144
Nb63 5.83E-05 1.34E-07 2.20E-15 3.02E-05
Ru-106 5.98E-08 1.38E-10 2.26E-18 3.1OE-08

Sb-125 7.33E-06 1.69E-08 2.77E-16 3.80E-06.
Sm-151 6.18E-04 1.42E-06 2.33E-14 3.21 E-04
Sr-90 4.49E-05 1.03E-07 . 1.70E-15 2.33E-05
Tc-99 2.13E-05 4.89E-08 8.03E-16
Y-90 4.49E-05

1.IOE-05
1.03E-07 1.70E-15 2.33E-05

H-3 4.33E-05 9.95E-08 1.63E-1 5 2.24E-05
1-129 8.91 E-07 2.05E-09 3.36E-17 4.62E-07

Liquid only Mole/liter g/sm3 g/sm3 ti frac
AM+4 1.26E-07 6.99E-08 1.15E-15 1.58E-08
I 2.33E-05 6.91E-06 1.13E-13 1.57E-06
Np+4 2.52E-05 1.38E-05 2.26E-13 3.12E-06
PU+4 6.78E-06 3.73E-06 6.12E-14 8.44E-07
Tc+7 1.17E-05 2.66E-06 4.36E-14 6.02E-07
U+4 3.09E-04 1.69E-04 2.78E-12 3.83E-05

x

. .. . .—. —a. . - .-.. . ..— .—



Appendix C - Mass and Energy Balances

ENERGYBALANCES

Energybalanceswerepefiormedon all majorprocessingequipmentrequiringsigniilcantamountsof
energy. The majorprocessesthat wereevaluatedincludeevaporation crystallization%and neutralization.
The energyrequirementsweredeterminedfor theseprocessesin both the UNEXand ModifiedUNEX
scenarios.

The followingassumptionsweremadeforpurposesof simplificationof the energybalance for the
crystallizationprocess,QrThin Film Dryer,in both the UNEXandMocMedUNEXprocessex

● “Operationat constantpressure
. Overheadstreamis saturatedsteam
. Bottomstreamis liquid water
. Opensystem
. No shaftwork
. . Negligiblekineticandpotentialenergy
● 95% qualitysteamat 150psi
● Coolingwaterat 50”Cand capacityfor a 25°Ctemperaturerise

Table C-1providesthe heatingand coolingprocessrequirementsfor operationof the TFD (TFD-203-1).
(Valuesfor power aregivenon a yearlybasis.)

Table C-1 Crystallization Process Requirements

Heating Cooling
Process Power Steam Power Cooling Water

(kW) (lb/hr) (kW) (lb/hr)
UNEX 105.0 300.0 -1.93 73.3
ModifiedUNEX 89.2 254.9 -1.64 62.3

The followingassumptionsweremade forpurposesof simplificationof the energybalance for the low
activitywaste (LAW)evaporationprocess),in both theUNEXandModifiedUNEXprocesses:

●

●

●

●

●

●

●

●

Operationat constantpressure
Overheadstreamis saturatedsteam
Bottomstreamis liquidwater
Opensystem
No shaftwork
Negligiblekineticandpotentialenergy
95% qualitysteamat 15psi
Coolingwaterat 50°Cand 20°Ctemperaturerise

Table C-2providesthe heatingand coolingprocessrequirementsfor operationof the LAW evaporator
(EV-204-1). (Valuesforpowerare givenon a yearlybasis.)



, I

Table C-2 LAW Evaporation (EV-204-1)Process Requirements

Heating Cooling
Process Power Steam Power Cooling Water

(kW) (lb/hr) (kW) (lb/hr)
UNEx 266.7 832.6 -4.62 175.2
Modii5edUNEX 200.4 594.2 -3.40 129.0

The followingassumptionsweremade forpurposesof simplificationof the energybalancefor the
neutralizationprocess, in both the UNEXandModitiedUNEXprocesses:

● Operationat constantpressure
● Neutralizationreactionis

● Neutralizationoccursin a 1:1ratio
● UNEX: 1mole NaOHrequiredto neutralize 1mole of ~
. ModifiedUNEX 1mole CaOHrequiredto neutralize1mole F

. Coolingwater at 50°C

Table C-3 providesthe coolingrequirementsforneutralization. (Valuesfor powerare givenon a yearly
basis.)

Table C-3 Neutralization Process Requirements

Cooling
Process Power Cooling Water

(kW) (lb/hr)
UNEx -15.48 587.0
ModifiedUNEX -14.22 539.3

I



TABLE 1
UNIVERSAL SOLVENT EXTRACTION

FEASIBILITY STUDY

NORMAL POWER LOADS
UNEX PROCESS

LOAD kVA
GeneralBuildinz Li~hting
SteamPlant
3,120 Sq. Ft @ 1.5Wattsper sq. Ft = 6240Watts 6.2
Thin Film DryerArea
6,775 Sq. Ft. @ 1.0Wattper Sq. Ft. = 6,775Watts 6.8
3,137 Sq. Ft. @ 1.5Wattsper Sq. Ft. =4,705 Watts 4.7
4,277 Sq. Ft. @ 2.0 Wattsper Sq. Ft. =8,554Watts 8.6
1,800Sq. Ft. @ 3.0 Wattsper Sq. Ft. =5,400Watts 5.4
ProcessBuilding
52,109Sq. Ft. (@0.75 Wattsper Sq. Ft. =39,142Watts 39.1
31,460 Sq. Ft. @ 1.0Wattper Sq. Ft. =31,460 Watts 31.5
2,850 Sq. Ft. @ 1.5Wattsper Sq. Ft. =4,275 Watts 4.3
54,150Sq. Ft. @ 2.0 Wattsper Sq. Ft. = 108,300Watts 108.3
4,000 Sq. Ft. @ 3.0 Wattsper Sq. Ft. = 12,000Watts 120
TotalLighting 2=

MiscellaneousLoads
SteamPlant
3,120 Sq. Ft. @.I1.0Wattper Sq. Ft = 3,120Watts 3.1
Thin fti DryerArea
4,257 Sq. Ft. @ 0.5 Wattsper Sq. Ft = 2,129 Watts 2.1
4,381 Sq. Ft. @ 1.0Wattper Sq. Ft = 4,381 Watts 4.4
1,494Sq. Ft. @ 2.0 Wattsper Sq. Ft = 2,988Watts 3.0
1,580Sq. Ft. @ 3.0 Wattsper Sq. Ft = 4,740 Watts 4.7
ProcessBuilding
52,190Sq. Ft. @ 0.5 Wattsper Sq. Ft = 26,095Watts 26.1
17,690Sq. Ft. @ 1.0Wattper Sq. Ft = 17,690Watts 17.7
13,750Sq. Ft. @ 2.0 Wattsper Sq. Ft = 27,500Watts 27.5
58,150Sq. Ft. @ 3.0 Wattsper Sq. Ft = 174,450Watts 1745
TotalMiscellaneous G

ads:
SupplyFan Motors -370 HP 370

ExhaustFan Motors-755 HP 750

Chillers-1,019 HP 1,019

ProcessEauinmenti
MiscellaneousEquipment-300 HP 300

Total Connected kVA 2,929

—.. . ~,- .,, z,---- -,.. . . . . . .. ,,7 .
,- =.:-. ,,, ,. ,, -.-F. -T.. -



TABLE 2
UNIVERSAL SOLVENT EXTRACTION

FEASIBILITY STUDY

STANDBY POWER LOADS

UNEX PROCESS

LOAD kVA
GeneralBuildingLighting

34.015%of Total Lighting

MiscellaneousLoads

20’%.of Total Mist Loads 52.6

HVACLoads:

ExhaustFan Motors– 480 HP 480

ProcessEaui~ment:

25’%of MiscellaneousEquipment– 75 HP 75

Total Connected WA 642



TABLE 3
UNIVERSAL SOLVENT EXTRACTION

FEASIBILITY STUDY

NORMAL POWER LOADS
MODIFIED UNEX PROCESS

LOAD kVA
GeneralBuildingLighting
SteamPlant
3,120 Sq. Ft @ 1.5Wattsper sq. Ft = 6240Watts 6.2
Thin Fihn DryerArea
6,775 Sq. Ft. @ 1.0Wattper Sq. Ft. = 6,775Watts 6.8
3,137 Sq. Ft. @ 1.5Wattsper Sq. Ft. =4,705 Watts 4.7
4,277 Sq. Ft. @ 2.0 Wattsper Sq. Ft. =8,554Watts 8.6
1,800Sq. Ft. @ 3.0 Wattsper Sq. Ft. =5,400Watts 5.4
ProcessBuilding
52,109 Sq. Ft. @ 0.75Wattsper Sq. Ft. =39,142Watts 39.1
31,460 Sq. Ft. @ 1.0Wattper Sq. Ft. = 31,460Watts 31.5
2,850 Sq. Ft. @ 1.5Wattsper Sq. Ft. =4,275 Watts 4.3
54,150 Sq. Ft. @ 2.0 Wattsper Sq. Ft. = 108,300Watts 108.3
4,000 Sq. Ft. @ 3.0 Wattsper Sq. Ft. = 12,000Watts 120
Total Lighting 2Z

MiscellaneousLoads
SteamPlant
3,120 Sq. Ft. @ 1.0Wattper Sq. Ft = 3,120 Watts 3.1
Thin film DryerArea
4,257 Sq. Ft. @ 0.5 Wattsper Sq. Ft = 2,129Watts 2.1
4,381 Sq. Ft. @ 1.0Wattper Sq. Ft = 4,381 Watts 4.4
1,494Sq. Ft. @ 2.0 Wattsper Sq. Ft = 2,988Watts 3.0
1,580Sq. Ft. @ 3.0 Wattsper Sq. Ft = 4,740 Watts 4.7
ProcessBuilding
52,190 Sq. Ft. I@0.5 Wattsper Sq. Ft = 26,095Watts 26.1
17,690Sq. Ft. @ 1.0Wattper Sq. Ft = 17,690Watts 17.7
13,750Sq. Ft. @ 2.0 Wattsper Sq. Ft = 27,500Watts 27.5
58,150 Sq. Ft. @ 3.0 Wattsper Sq. Ft = 174,450Watts 1745
TotalMiscellaneous G

HVACLoads:
SupplyFan Motors -315 HP 315

ExhaustFan Motors-575 HP 575

Chillers-1,024 HP 1,024

)%ocessEauiDmenk
MiscellaneousEquipment-300 HP 300

Total ConnectedkVA 2,704
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TABLE 4
UNIVERSAL SOLVENT EXTRACTION

FEASIBILITY STUDY

STANDBY POWER LOADS
MODIFIED UNEX PROCESS

LUAU KVA

General Building Lighting

15%of Total Lighting 34.0

MiscellaneousLoads

20’XOof Total Mist Loads 52.6

HVACLoads:

ExhaustFan Motors– 330 HP 330

ProcessEaui~menti

25% of MiscellaneousEauivment– 75 HP 75

I

Total Connected kVA 492

/ I

.



Appendix

Facility Draftig
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I

11 I A-O I I PERSPECTIVE VIEW
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26 P-7 EQUIPMENT FLOW LAYOUT

27 P-8 BUILDING SECTIONS
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30 P-1 1 FLOOR PIAN

31 P-12 FLOOR PIAN

32 P-13 FLOOR PLAN
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, I I I

341 E-1 ONE UNE DIAGRAN I,
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36 E-3 ONE UNE DIAGRkM

I

I

!1

.

37/ I E-4 I I ONE UNE DIAGRAM
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INTEROFFICE MEMORANDUM

Date: 4 September 2000

To: S. Losinski MS-3625 6-5962

From: M. M. Plum MS-3878 6-1108

Subjecti DRAFT RESULTS of AN ECONOMIC EVALUATION for UNEX
TREATMENT of SBW - MMP-12-2000

Reference: Economic evaluation on.the treatment of SBW using the UNEX and Modified
UNEX Treatment Process at either a Greenfield site or combination of the existing
NWCF and a Greenfield site.

I am sending a draft economic evaluation that should be included in the 90% drti study of tie
IJNIiX process. Current results suggests that the UNEX Process at a Greenfield site is the lowest
cost (discounted life-cycle cost @LCC]). However, I would recommend a final decision on a path
of fiture studies and design until the volumes and disposition path of the treated waste can be
clearly defined.

A report and evaluation (both draft) of methodology, assumptions, and analysis is provided as an
attachment. I am assuming at this time that we will update these results with comments rendered

r- during the comment period in September. If I may be of tier assistance, or if there are any
questions, please feel free to contact me during reasonable business hours @ 526-1108 or
PLUMMMC21NEL.GOV.

ATTACHMENTS

cc: Vondell Balls MS-3650
Terry Battiste MS-6000
Norbert Vanes MS-3625

mmp



Executive Summary insert

From an economics perspective, all four options are very capital intensive relative to the
discounted LCC. This is largely the result of the SBW treatment facility size, its throughput
requirements, and the duration of the treatment campaign. However, options that employ
Greenileld construction have a lower discounted LCC. Additionally, the two options that employ
the Modified UNEX Process is more resource intensive since a majority of the treated SBW is
disposed at WIPP. As a result, the lowest cost alternative is Option A (a discounted LCC of
$744.3M) which employs both the-advantages of a Greenfield site construction and minimizes the
volume of waste disposed at WIPP by employing the UNEX Process. The next lowest cost
alternative is Option C (a discounted LCC of $848.5M) which continues to employ the UNEX
process. This suggests that the marginal cost differences in the treatment process is more of a
cost driver than the marginal cost differences in facility location.

Economic Summaq insert

to be combined with the Capital cost Es~irnate Summary

x. Life Cycle Cost Analysis

The purpose of a life-cycle cost (LCC) analysis is to determine the least cost alternative,
from a resource perspective. For Federal Agencies like the U.S. Department of Energy (DOE),
the preferred evaluation methodology is discounted LCA as prescribed by the OffIce of
Management and Budgets (OMB) document A-94. Thus, all costs presented are actually
discounted Life-cycle analyses.

In general, the purpose of life-cycle analysis is to detern@e the current value of the
resources required to implement the option, assuming each alternative provides equal product and
/or service output. In other words, we are interested only in evaluating the cash flows; we will
not evaluate the value of the benefits because we have assumed all alternatives will meet the
minimum technical performance standard (technical viability).

Xl. Economic Methodology

All costs are estimated in FY-2000 dollars and not inflated (one of two analysis methods
accepted by OMB.) For purpose of this feasibility study, all production rates and resulting costs
in production were flat-lined (assuming constant production.) As prescribed in OMB Circular A-
94, all constant value cash flows are discounted 3.1% (compounded annually) to FY-2000 to
calculate the present value (PV) of the projected cash flow. The total of all discounted cash flows
over the life of the project is the discounted LCC (dLCC). This methodology, prescribed by
OMB in Circular A-94 (discount rate update in January 2000), is used to determine the most cost-
effective method in acquiring, operating, and maintaining Government programs and agencies.
In general, this test for cost effectiveness mandates that the best alternative is one with lowest PV,
assuming each alternative meets minimum performance requirements. Thus, system performance
must be ensured in economic analysis. As prescribed by 0MJ3 A-94, any previously incurred
capital costs for equipment and facilities are considered “sunk” and are not included in cost-
effectiveness analysis.

, I



x.2. Operations Cost Methodology

The design team generated most of the operation costs. A majority of these costs were
either labor or direct materials ‘consumed in the process of operation. Other incidental costs such
as training and working capital were estimated using best engineering judgement equally applied
to all options.

Costs were organized into a pre-operations, operations, and post-operations periods.
These were decomposed into direct and support activities. These were then decomposed into a
functional organization according to the design team’s input. This included 1) material receipt
and rough filtration, 2) radionuclide extraction, 3) evaporative drying, 4) neutralizing and drying,
5) packaging, 6) interim storage, 7) transportation to disposition site, 8) and support fimctions of
capital maintenance, facility maintenance, administration, QA /safety/ Radcon, and process
maintenance. Lastly, some economic evaluations include a cost category for intangible costs that
are often mitigated through the administration of additional capital and/or operations investment.
Such a methodology usually allows for.the inclusion of+m operations benefit that is not included
when a cost/benefit analysis is not performed (i.e., an intangible cost maybe the added cost of a
system that fails more often because less costly selected over better performing equipment.)
However, discussions with the design team suggested that the stand-alone independence of the
facility would not impact other INT.EC operations. Additionally, the failure rates of any of the
options are probably equal, thus, if there are any intangible costs impacts, they impact the options
equally.

Labor costs were estimated based on a general classification of the laborer. The design
team provided the labor type and estimated number of laborers. The economic evaluation
assumed annual burdened costs of $1OOKfor operator/technicians, $125K for scientists /
engineers, and $155K for management and supervisors. The design estimated a total of 110
personnel are required to operate the facility for any option; thus, there are no marginal labor cost
advantages between a greentleld and existing facility, or the UNEX and Modified UNEX
Process.

The design team protided all consumable materials and unit costs. These were calculated
according to the volume throughput of SBW (and because the volume was equal over three years,
these costs were equal for three years.) Interim storage and transporting / dispositioning costs for
treated SBW was included in the evaluation. Including these costs completes the LCC evaluation
and the effect the treatment process has on follow handling. For example, the evaluation assumed
that UNEX treated waste could be handled a little more cost-effectively since they could be
contact handled ($250 versus $500 per drum, $2500 versus $3500 for canisters). Similarly, the
disposal could be performed on-site ($600 per drum) versus WIPP ($8.8K per drum). All contact
handled canisters disposed at Hanford cost $26.4K. Lastly, an operations contingency equal to
35% was included to account for unknown operations/ post-operations costs. This cost did not
include a contingency on the capital cost estimate which has its own contingency included.

X3. Schedule Methodology

For all options, the analysis assumed a 5-year construction schedule starting in FY-2003.
Although meeting the financial obligations may be accelerate~ this was the assumed schedule to
meet treatment by the start of FY-2008. All options also assumed a three-year operating
schedule, after which the facility would be maintained in standby operations until FY-2020.
During standby, the analysis assumed the option would be maintained at 50% of direct capital



maintenance, 33% of support labor and administration, 25~0 of process maintenance, 50% of
facility maintenance, and incur zero costs for QA, radcon, safety and direct operations.

The analysis assumed that the NWCF and the Hg removal system would be
decommissioned, decontaminated, and demolished (DD&D) in FY-2021. For purposes of
simplicity, this activity of DD&D would occur over a one-year period, although a realistic time
period could require 10 or 15 years. The evaluation estimated a DD&D cost to be 13%,of the
original capital investment because of the expected low levels of contamination and relative ease
in dismantling a facility of these construction techniques.

x.4. Life-Cycle Results

From a LCC perspective, all four options are very capital intensive. This result is
primarily a factor of the SBW facility size, its throughput requirements, and the duration of the
treatment campaign. Option A (Greenfield / UNEX option) has the lowest dLCC because of the
less costly capital infrastructure and the disposition path for the treated SBW. The next lowest
alternative is Option C which employ the UNEX process. This suggests that the marginal cost
differences in the treatment process is more of a cost driver than the marginal cost differences in
facility location.

Table ***: Economic Evaluation Results
In discounted FY-2000 dollars

Option A: UNEX @ Greenileld $744.3M
Option B: Modified UNEX @ Greefileld $890.lM
Option C: UNEX @ NWCF / Greenfield $S48.5M

Option D: Modif3ed UNEX.@ NWCF / Greenileld $994.6M

x.5. Economic Recommendation

Based on the economic evaluation, it appears that Option A has a significant cost
advantage over all other options. This evaluation has estimated that the UNEX Process is at least
20% more cost-effective than the Modified UNEX Process (once the effects of dispositioning are
accounted for.) Secondly, Option A includes Greenfield construction which is at least 20% more
cost effective than the NWCF / Greenileld option. In both cases, a 20% margins are considered
significant enough of a difference to select one alternative over another. However, because a
large portion of the overall cost advantages is due to the variable of disposition path, this
economic evaluation recommending that additional analysis be provided to validate the volume
and the disposition path of treated SBW.
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4424,1000
W9,wo o

4.0 w(s) for all FrE

4.30 M.hlors In 3.0yn

OPCo
0pw8NonsTrfJnlng

00vebp Imlnlngplan
Opwal!eimIralnlng

Opora!lon
vobhno01saw 10bald,InYOW3
troatodvolunuw

dntrhs- UNEX
RH.TRU@I&3f3 . UNEX

Olmcl

Malofkalnocoipl/ RoughFIb.aliM (00%rm.ml d UDS)
Oiil Oporal!.mlabor 244M 7.dy3I MI OFWWIWI

cwrrilor/ lochs I.O FTE(dys) 6
8up41klsw3I nvJt 0,0 F7E(dys) &

Olrodopwah omsumablos
mom $25,0 Ivr

$4,270 $16,910 S1S,910 $4,270 $0

45,OOOdrums
So3 Cwllslom

a.o F7E(mtalo)
1.0 F7E(mlnlo)

W.042 I MWhr

4.0 F7E(rololo)
1.0 F7E(rotalo)

W.o

30.0
W.o

W.o

W.o

W.o

W,o
W.o

W.o
W,o
W,o
W.o
W.o
W.o
W.o
W.o
W.o

W.o
W.o

40.0

W.o
W.o

W.o
W.o

W.o

W.o
W.o

W.o

W.o

W.o

W.o
W.o

W.o
W.o
W,o
W,o
W.o
W.o
W.o
W.o
W.o

W.o
W.o

W.o

W,o
SO.O

20.0
W.o

W.o

W.o
W.o

W.o

W.o

Wo

W.o
W.o

W.o
W.o
W.o
W.o
W.o
W.o
Wo
W.o
W.o

W.o
W.o

Wo

200

$Wo.o Iyl
$155.0 I yl

W.o
W.o

powor
klv 0.5 MW O

I+xkmuddo ExIf,lclwlud”g UNEX
01(0s1OpohwwlsIabo, 24.h:,7+8 Iti oportllkm

qmralor/ IOC4M 0.0 FrE(dys) o
Wpenlzam/ rogl 2.0 F7E(dys) O

Ohaclommlkw wmsumablos

Wo

W.o

$103.0 Iyl
$1.55.0Iyf

W.o
W.o

HF”
FS.13 (PhonytldWwomol
ChCoOIO
CMPO
PEG.wo
A2[N03)3
GuanidlnoCohonolo
OTPA
HN02

430.0m3
Il,olru

470.0kg
304,0 kg
204,0 kg
94,0nu
2a,o MS
fa.o ms
0.1 Ins

o
0
0
0
0
0
0
0
0

st.e76 Imz
342000 Irms
33.WX /kg
$1.(D3 I kg
W.WO Ikg

$17.WO /ms
$!3.700 /roz
$22.000 lln3
sla.aeo/ms

Woe.a Iyl
3402.0Iyl

$1.410.0/yl
32n4.oIyl
$llf.7 Iyl

$LEe8.o/yl
3303.e(YI
3200.0Iyl

$1.TIYI

W.o
W.o
Wo
W.o
W.o
W.o
W.o
W,o
W.o

pcww
INv 5,7 Mw 0
810’dmIn tCCIOIbzmr zz.a im Ibs o

PICCOSSHAWMlh awporaliw d@nO
01:021OpomUOnslabor 244u,7+ lti opa,aucn

OpwatorlIechs 00 F7E(dys) O
6upemls0f31mgl 1.0 F7E(dy8) O

DkoclOPWallcmcomsumablos
pwor

kw 1.0 MW o
dorm 10Woolbsmr 2.0 lccolba o

W.W2 lMkYhr $f,4w7.4Iyf
W.013 Iwsobthf sf,7a2.e IYI

) W.o
W.o

Wo

a.o FrE(rolalo)
1.0 F7E(rolalo)

W.042 I MYVM
W.013 /10001bs/hr

$100.0 /yl
$m.o WI

S252.0 / YI
$222.3 Iyl

W.o “
W.o

W.o
W.o

W.o
W.oio.o

w4iD00x72PM W4,W e.32 PM
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Option A - UNEX @ Greenfleld Facillty

dLCC (no intangible costs) $744,347
Olncountod Annual Tolala

-1*W (uZwl@m)

Annual Totals (conllngoncy Included; intangible coate not Included)

confhrgancy47 35.0% (notcalculalodon pfo.cpofalhmI InvostmonlCOS13)

P:ccassLAWbynoulfattzalmn& woubno
IJhdctOporalkmslabor 24.hr,7dys Iti c@raUmI

CpOralw/ tedls 0,0 F7E(dy6) 0 24,0 F7E(rolalo) $130.0 /yf
sup0n12QlsI mfll 1,0 F7E(dys) o t ,0 FTE(mlalo) St550 /yr

DlmcloIXVaUonc-an8umablo8
NaOH 740,0 m2 o $2.603 / m2
pciilandcanont Wa,o M2

wasoo IV
o S3.2.50/703

Ctql
$1,170.O/yI

4,4ddo M2 o sz.eal I no
CfI(OH)2

$13,230,0 /y!
e70,0 nu o S4S03 Illu

powor
44,365.0 / yl

INl 1,0 MW o S0.042 I lAWhf $252.0 I yl
8t0amIn WOOl~r 2,0lauolbs o S0,013 / lC031b.s/hr $222,3 /yl

S%COndnryWac.loDIw0301 24.hr,7-dy2/ti O@fatlCM
HEPA 1111018 100102 0 $10.0 / 17u
PPE

S103.OIyl
30,0 M3 e SIo.o I In2

Cponts.atmnt(*d yf cha8
S242.o /yl

40,0 dnmz $250 each $1,0300 /yl

Packaw Irea!odwaste
Olmcloporcs.mstat-w/dwm 24.hr,?i&s I VAopo@Jon

CSWalor/ techs 80 F7E(dy6) O 00 FIE(mlato) $Ioa.o I yt
WporvswrzI mgt LO F7E[cw) O 0,0 F7E(rolate) S165.OI yt

Ohocloporaliooce+wumablo$
d!uw W.025 I dfum
caistors S25.C03I C8!lbkl:

InkmmSloroTcealedWas!eunhlFinalReFudcw
UNEX heateddmm8w 10hlodm81LWIWO INEEL W.250 Id,
UNEX healedccnl$lerz.0010InlodmSIWW.ZO INEEL $2.520 / c1

Trrms+odah.mandFinalImplacamcmt0 170p.mdmy
UNEX dnmwam dkpocedon..sl!oor O Hanford
UNEX ImalodCllfllSlOfS00 toWIPP

W.6W /d,
$26.4C0 I ct

Suppers

Omxtcapdalmahlonanw
capitalbul!dlng t .s0% of caplal Invast
00n0Ialcapllaldqulpmnt o 2e% 01 caph! Invest

Admnmbation,SWWXI,Tmmin9,h TechSW@
Suppcftlabor 24.hr,7dy2 /ti qwahcii

opefalw/ Iu?chs 60 F7E(@8) @ 00 FTE(co1810) $103,0 /yl
enLdnebfI cclonllsts 4,0 FrE(dy2) o 0,0 F7E(ro!aha) $125.0 iyl
Supmiwlc I mgl 2,0 F7E(dys] O 0.0 F7E(mlalo)

OA, .$aloly,ITad.wn

$155.0 Iyf

Suppcirlabor 24.hr,7.dy5/ W opdralbn
c@:alci / tech8 20 F7E(dyc) O t2,0 FTE(,otalo) $tba.o Iv
SUPON1301CI nYJt 00 F7E(dfs) O 1,0 F7E(:olalo) $155.0 / yl

Pfc$assMalntona!xo
Suppciilabor 24.hr,7.dy3/w opecwco

W(alor / Iechs 0,0 FIE(dys) O 120 FTE[rolalo)
Supolvim I InpI

SIdoo Iyl
oe FTE(djs) 0 1.0 FTE(rolalo) $1550 /Y1

FOCI!4YMa,n!on.nca
SUFSXMlabor 24.hr,7.dy3/ w c+uval!en

CPWalof/ lochs 60 FTE(dys) O 0,0 F7E(mlalo) $1200 Iyl
SupenlccrcI Ill@ 1.0 FIE(d@ O 00 FTE(rolalo) $155.0 IY1

P08t-OperetlOn

Dkect
Ooarl !000% 01 c3ptalInvesbnenl

Suppoll
00.20 plannq 300w of caplldInwsbnenl

W4A709,32PM

$11
dand.@

$4,248
I,3s7

$5,765

$1,495

Wo

Wo
Wo

Wo
Wo
Wo
W.o

Wo
Wo

W.o
SaO
Wo

Wo

Wo
W,o

Wo
Wo

Wo
W.o
W.o

Wo
Wo
Wo

S3,0640
S2,.570.0

$514.0

S470O

$2000
$leo.7
S1033

W.o

Wo
Wo

33308

S30ao
S33.75

$3775

S2000
S77.S3

$0

42
standby

$4,120
law

$5,765

$1,495

zoo

SO.O
Swo

W.o
W.o
SO.O
Wo

W.o
Wo

SO.O
SO.O
W.o
Wo

SO.O
W.o

SO.O
Wo
Wo
W.o
W.o
Wo
Wo
Wo

S3,004o
$2,570.0

S514.O
S470,0

S203.O
$IC6.7
$103.3

W.o

W.o
SO.O

S33e0

S2Qo.o
424.8

437?5

S203.o
$77.5

so

W4Q0032 PM

43
standby

$3,997
t 442

$5,765

$1,495

Wo

W.o
W.o

W.o
Wo
SaO
SaO

Wo
Wo

Swo
W.o
Swo
Wo

W.o
W.o

SoO
W.o
SoO

:.:
Wo
400
Wo

s3.oe4o
S2,570O

$5i4.o

S4700

$220.0
$IW.7
$102.3

Wo

W.o
W.o

S3300

S3ao.o
Sw3.o

43775

S3co.o
$77.5

$0

14
2014

S!or!dby

$3,878
t497

$5,765

$1,495

Wo

W.o
W.o

Wo
Wo
Sao
Sao

SdO
Sao

SoO
SO.O
SO.O
Wo

Wo
W.o

Sao
W.o
Wo
W.o
W.o
Wo
Wo
Wo

S3,0640
$2,570.0

$5i4.o

$470,0

S230.O
$W6.7
$1033

Wo

W.o
W.o

S3280

SWxLo
wa.a

43775

S3co.o
$77.5

so

2;6 2:6 47
6bmd+y s!rmdby Slnm$by

all cost In thousands

$14,000
I m!

$21,479

$5,569

Wo

Wo
SWo

Wo
Swo
SO.O
Wo

Wo
W.o

SO.O
SO.O
W.o
soo

Wo
W.o

W.o
W.o

&
Wo

$1t,e400
$9,W0.O

$2,840,00

S3,0U4o
S2,570O

S514.0
$4700

$2300
$136.7
$!03.3

SeO

W.o
W.o

s32a8

S3CQ.O
436.8

S3co.o
S77.5

so

S13,587
Isal

$21,479

$5,569

Wo

W.o
W.o

::
Swo
W.o

Wo
W.o

W.o
SO.O
W.o
200

::

Wo
W.o
Wo
W.o
W.o

sll.e400
W,0Q3.O

$2,640,00

S3.084O
$2,570,0

$514.0

S.5700

S3CQ0
$1007
$103.3

Wo

W.o
Wo

wzae

S2Co.o
SW.8

$3775

S2Q3.O
$77,5

$0

$13,179
Ibm

S21,479

S5,569

SeO

SO.O
SO.O

W.o

:.:
W.o

W.o
W.o

W.o
SO.O
W.o
Wo

Swo
W.o

W.o
W.o

:.:
W.o

S11,6400
$9,cw.o

S2,640.00

$3.oe4o
$2,570.0

$514.0

$4700

S2C0,0
$lW.7
$102.3

Wo

Wo
Wo

$3280

Swoo
s3e8

43775

S2coo
$77s

$0

2:0
sland.by

$3,431
lea

$5,765

$1,495

Wo

SoO
Wo

SO.O
Swo
W.o
W.o

W.o
W.o

W.o
Swo
Swo
SoO

W.o
W.o

Swo
Sao
SoO
W.o
Wo
se.o
Wo
Wo

s3oa4 o
$2,570.0

$514.0

S4700

$2cKlo
$100,7
S1033

$00

W.o
Wo

$3326

S3eo.o
3W,6

43775

S2W.O
$77.5

so

49
S!and.by

$3,328
I 732

$5,765

$1,495

SdO

Wo
W.o

W.o
W.o
W.o
W.o

Wo
W.o

W.o
W.o
W.o

Wo

W.o
W.o

W.o
W.o

Wo
Wo
Wo

too
Wo
Wo

S3,0840
S2,570,0

$514,0

$203.0
$1s0.7
$103.3

Wo

W.o
Wo

W3e 8

Sw30
$288

S3775

S3ao.o
S77.5

$0

a?o 2:22
s!and.bq

$3,228 S48,985
17M 1M2

S5,765 $90,207

$1,495 $23,367

Wo

W.o
W.o

W.o
W.o
W.o
W.o

$0.0
Wo

Wo
W.o
W.o

Wo

W.o
W.o

W.o
W.o

sea

:.:
SoO
W.o
W.o

$3,0340
S2,570,0

$514.0

S4700

$200.0
$we.7
sm3,3

Wo

Wo
Wo

S3308

S3ae.o
S38.8

$3775

Sw3.o
$77.5

$0 S66,820

$51,402.0

st5.42ao

WWU 9,32PM

. .

.
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Option B - MODIFIED UNEX @ Greenfield Facility

dLCC (no Intangible costs) $890,140

Discounted Annual Tolnls
-r@Xoaxol m)

Annual TOIRIR(Conllngency Includad; Intanglblo costs not Included)

contlngoncy43 3s,0% (notCa!.wlalodonpm.cpor81kan/in..msrn!antc@s)

Cspltnllnvastment
Fatiltyl EqulpmantInvoshnonl

7ECo
WCo 3W,330.O

0poratlon8Tra!nlw
OavO!cptralnlngplan
Opaatlals lralnlng 4,0 W4(9) fof au F7E

Oporallon
vobmwof SOW10Iroal,Inyoara 4.2o M.bws In 30)72
boalodwhoa

drums. UNEX ‘ 30,000 dnmw
RH.7RU cyllcdmo. UNEX 250 canlstom

Dlmct

MatcuialROCOiptI Flwgh Fti!fakm (W% rorlk3v8101UOS)
0ba2toporatlonslabor 244u,7M I wkqwatlon

0po1810r/10chs l,0F7E(djs) & 8,0 F7E(mlalo) $102.0 /yf
SupwviaoraI mgi 0,0 F7E(dj8) h 1,0 F7E(mlale)

Dlrc-dcqwaliwiConsumables
$155.0 Iyl

mom 325.0 Iy(
w

w 0,5h4w e 30.042 I MWhf

Rado+wcldoEk3raclianusingUNEX
01r021affm.llom labor 24.hf,7~/w4i wofnlbn

sporatcf/tOchs 0,0 F7E(dys) O 4.0 lTE(mlalo) $103.0 Iyr
Wpardaaial nlal 2,0 F7E(dys) O f .0 F7E((olalo)

Dbwl opomtionconaomablos
$155.0 I yr

FS.13 (PhonyiIdflourofnc4 0.0 rnz o 342@oolnu
ChS@lC

237a.o t YI
500.0kg o 33000 Ikg $Mc410 /yf

PEG.4c0 20,0 kg o 30300I ko $13.7 WI
GunnldinoCartcmto 142,0OXI o $13.7oolnu $1,945.4 Iyr
NaoH 250m2 o $2.WO / nu $02.6 Iw
pwor

kw 5.7 MW o W.042 lMWhr $1,420.4 Iyr
aloamin lWO Ib&%r 22.a WCOlbs O w.013/tOOOlbs/hr $1,70221/yr

34coWaNWas.b301sce.sal 24.hf.?.dislW!40m1aik.n
HEP~7dler8 ‘Io,inu o $10.0 Im
PPE 33,0 nu

$100.0 Iyr
o SIooIlm

apoalaotront(Sfdyttia,
3200.0/yr

4110dfoms $25.0each st ,030,0 / yr

PIOCOSSNAWwithowpofalh’od~lng
Dlmclopafat!.wslabor 24.hr,7.df3 Ivkoporatbn

OpOrabzrllacln 0,0 F7E(ws) O 8,0 F7E(mtate)
aupwkom /IWO

$100.0 /yf
1.0 F7E(dyb) O 1.0 ~E(rotal.a) $155.0 tyt

OlfacloparaoonCz?+Iwmablos
W.,

S&

$0
Im

so

$0

$0

$0

S&l 42 &z
e

2&2 S&s 2& 2037 SC&l Z&

all cost In thousanda

$0 ~oI;~ $701~5& $136t:~j $110,395 $86,383 S45,666 $44293 S42,961
1501 1.18$ 1201 12* 1217 1310

$0 $51,400 S77,1OO$154,200 $126,6W S103,746 $56,547 S56,547 $56,547

$0 $0 $0 $0 so SO $14,660 $14,660 $14,660

$0 $51,400 $~,100 S154,200 $126,6MI $103,743 so $0 $0

342,470.0 35S,705.0 $127.4!0.0 S1S6.175,0 334,940,0
$2,920.0 $!3.395.0 $28,700.0 S22,325,0 S17,2W,0

moo $Wo.o
4448.0

$0 $0 $0 $0 $0 $0 S41,666 S41,666 $41,686
1,432,333 1,433,333 1,433,333

10,000 10,OC4 10,000
02 02 02

31.0800 St.omo SI,ocoo

Woo.o $9C0.O 3aW.o
$155.0 $155.0 $15s.0

$250 $25.0 $25.0

W.o 30.0 30.0

s4,7a5,t 34,7a5.t 34.765 t

3400.0 3400.0 3’W3.O
34a5.o 34a5.0 34as,0

327a.o 327a.o 3s7a.o
$1,500.0 $1,W2.o $1,503.0

$13.7 313.7 $13.7
$1,945.4 $1,945.4 $1,045.4

$02,5 302.5 302.5

30.2 30.2 W.2
W.3 30.3 W.3

$lCO.O $Iw.o 31s0.0
2300,0 3300.0

W,o W,o SI%%

33,3oOG s3,3w,a 3s.304a

Woo.o 32000 Woo.o
3210.0 3310.0 3310.0

i
i

J

. .....
kw 1,0 MW 0 W.042 lMWhf 3252.0 /yf
8teamIn 1sw lb-r 2,910001bs 0 30.0t31fKOlLmlhr C?22.31yr

sl,209.a w ,zoo.a st,zoo.a
woa7.o $1,007.0 31,oa7.o

0MF20W34PM E!WWW24PM
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t
2661

$0
Icco

$0

$0

Cl&

so
!031

so

$0

so

s 7
2&2 &z 2062 2;s 2@J6 2:7 Z&

$44,293
1.271

$56,547

S14,660

S12.031 6

S2,4C0.O
S310.o

$%5.0
$1,Ww.o
$5,430,0

$1,209.6
$i,oi37.o

$3,2603

2:9

$42,!361
1310

$56,547

$14,660

$12831G

S2,4C0.O
S310.o

$%5.0
$1,850.0
$5,4C0,0

$1,209.6
$1,@47.0
S3,2063

Option B - MODIFIED UNEX @ Greenfleld Facility

dLCC (no intangible costs) $880,140
Olscounted Annual Totals

-ti(bmlclawq

Annual Totala (conlhsgancy lncludod; Inlanglble coete not Included)

contlngonoy@ 250% (ndcakulntodonpro.op.xalkmI Invostmonlcosls)

all cost In thousands

$48,355 $70,352 $136,474 $110,395 $86,363 S45,666
Icol low 1130 IIU !201 12W I

$51,400 $77,100 $154,200 $128,600 S103,748 S56,547

$0 $0 so $0 $0 $14,660

PIC.XSSLAWbynou!mllzalmn& omvbno
Dhocloporotbanslabor 24.hr,7-df8/ wkc@,ation

waralm I lochs 0,0 F7E(dys) 0
r.vpdws I n?gt 1.0 FTE(OYS) 0

IJlmclopera!lonConsumabloz
Pcftlacdcnmml 1000mc e
slag 620011U o
C8(OH)2 1,200.0In2 o
PO’A’or

W 10MW o
sloamIn lCCQIb%w 201 CWlbs O

Packaw Neatodwasto
DirectC$W81!WISIakwldwm 24.hr,?dyslti oporation

Wralof / lochs 80 F7E(dfs) 0
SupnlvlwmI mot 1.0 F7E(OYS) O

OhoclOPCWIUCMcomurnzblos
dmnns S0.025 I dfum
canlslora $25J300/ czmhlor

$12,031 G

$2,400.0
S310.o

$505.0
st ,aw.o
$5,400.0

$! ,2CW6
$1,007.0

$3,28+73

WCO.O
$155.0

$2530
$2.062,3

$5,29! 7
$5,0Q00

$201.7

SoO
SO,o
$60

24.0 F7E(m!ale) $ICQ.OIyr
1.0 F7E(ro!a!o) $tss.o /yr

$3254 Imz W5.O I y
s3.ocd /m $1,860.0 I Y(
S4.541 /m $5,400.0 I yf

S6042 i MWhr
WOW / 1000lbs/hr

0.0 FTEOOIUIO)
6,0 F7ElrolrJlo)

$252.o I Y
$227.31 y

$1s0.0 Iyl
$155,0 Iyf

Sooo,o Sw)o,o
$155.0

$250.0
$2,062,3

s5?9t 7
$5,6s0.0

$201.7

SOo
SJ30
SOO

S6,12EI,0
$5,140.0
st ,02a0

S1,41OO

Sd66.o
$500.0
S210.o

S1,5550

S1,4C0,0
$155,0

$1,3550

$1,200.0
$1550

S?550

SW30
$15s0

$0

$155.0

$2s0 o
$2,6S33

S5,291 7
S5,600,6

S291.7

too
SOo
SoO

s61&30
S5,1400
St ,02ao

S1.4100

S6m0
$5WJ0
S310.o

.$1,5550

$1,400.0
$155.0

$1,3550

$1,200.0
$155.0

S7556

S&COO
$1550

$0

I
ln!6rimStofeTmalodWasteun!i FinalRoposilcfy

MODIFIEDUNEX divmsco toInlodm8!ohw.3Q INEEL
MODIFIEDUNEX cankle:sw toInterimS!OI.IWO INEEL

Tfanspmlatii andFtnallm@acomenlO lS6posd.ny
MoDIFIED UNEX dmmsw 10WIPP
MODIFIEDUNEXcankto1800to Hanford

Supped
Oimztcamlalmclnlonanca

S0S20 / dfum
S3.520 / canlctor

SW8W I dmm
$29.4WI / can13tor

I

S616J30
$5,140CQ
$1.026CU

S1,41OO

S6mo
$W.o
WO 0

S1,5550

$1,400,0
$1s5,0

S1,3550

S1,2C0,0
$155.0

$7550

$wo O
$1s50

so so $0 so so $0

czpiialbuilding t ,03% 01 ccpllalInvest
06nolalCapllalOqulpmald 0 co% al capitalInvest

Admi~~ii~FPOd, Tmwng, & Tmh aum
24.hr,74ss I wkowralii

cpwalorI twhs e.o F7E(OYS) O 60 F7E(101a10) $100.0 Iyl
engbmr I sclontkts 4.0 F7E(OYSI O 00 F7E(rololo) S125.0 /Y1
SupofvicmI mQt 2.0 FTE(OYZ) 0 0.0 F7E(rola10) S!55.O lyf

I

OA,Sdoty.SWWn
SuppcfiIok.x 24.hr,7.Ojs! W opomtion

CPOmlcf/ 03chs 20 F7E(OP) O 120 FTE({olcde) $Ico.o IY(
8UPOWW3/ mgt 00 F7E(OW 0 1.0 WE(ro!a!e) $155.0 /Y1

PmcmssM.Nnlonrmm
Sup$wilaw

w.ralor / lochs
SW61VISW2/ mgl

FxAdyMaiden.mca
Supgwllabor

Cp.xslw/ hxw
sup.31%’130r6/ mgl

24.hf,7@2 /wiI opomlion
00 F7E@Ys) 0 120 FTE(ro!ate) $1306 tyf
00 FTE(dY8) O 1.0 FTE(rolalo) $1550 Iyf

24.hl,7.dy2/ti oP6raCQn
6,0 F7E(Oj8) O 0,0 FTE(Iolnlo) $Ww.o Iyl
1,0 F7E(cw) O 00 F7E(rolalo) S155.O/y(

Post.0p6ratlon

Ohect
OD&O

auppws
DO&Dplanning

20

10co% of capitalInvoslmonl

3 co% 0! caplal Invesbmnl
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2010

S4,248
I.251

S5,765

$1,495

$0

S4,270

300

30.0
30.0

30.0

30.0
W.o

30.0
Wo

W.o
30.0
W.o
W.o
W.o

G1

$4,120
1293

$5,765

$1,495

$0

$4,270

Wo

W.o
30.0

W.o

30.0
W.o

W.o
30.0

W.o
30.0
30.0
W.o
SO.O

W,o
30.0

too
W,o
W.o
W.o

W.o
W.o

W.o
40J2

13 t4 1s 18 17 18 10 m 21
2012

S38997
1,442

$S,765

$1,495

so

$4,270

Wo

W.o
W.o

W.o

W.o
W,o

2Q13. 2014 2Q16 2016
madly Sland.bySmd.by standby

all cost In thousands

2017
Standby

S3,431
I.caz

S5,76S

$1,495

$0

S4,270

Wo

W.o
W.o

W.o

W.o
Wo

Wo
W.o

W.o
W.o
W.o
W.o
W.o

W.o
W.o

W.o
W.o
W.o
Wo

W.o
W.o

W.o
40.0

2018
Sland.ty

S3,326
1,722

$5,765

.$1,495

so

S4,270

Wo

W.o
W.o

W.o

W.o
Wo

W.o
20.0

W.o
30.0
W.o
W.o
W.o

W.o
W.o

W.o
W.o
W.o
300

W.o
W.o

W.o
W.o

20!9 2021
Sband.by

Option B - MODIFIED UNEX @ Greenfield Facility

dLCC (no intangible costs) $890,140
D18countodAnnual To!ala

LGImntti(mzwmm)

Annual Totals (contlngancy Includo& InbznglbloCOWSnot Included)

conth-tgencye 32.0% (rolcdfulatodonpro.cparatkm/lnvoslmonlcods)

$3,876 $63,398 $80,690 $78,4S6
1,487 1.S3 lMI lW

$5,765 S127,872S127,672Si27,872

S3,226 S36,206
t,7ad 1.542

$5,765 $66,620

$1,495 $0$1,495 S33,152 $33,152

so

$9’$,720

Wo

W.o
W.o

W.o

W.o
Wo

W.o
W.o

W.o
Wo
W.o
W.o
W.o

W.o
W.o

W.o
W.o
W.o
Wo

W.o
W.o

W.o
30.0

$33,152

$0

$94,720

400

W.o
W.o

W.o

W.o
W.o

W.o
W.o

W.o
Wo
30,0
W.o
Wo

W.o
W.o

W.o
Wo
W.o
Wo

W.o
W.o

W.o
30.0

Pm-Oporatlon so so

$94,720

Wo

W.o
W.o

W.o

W,o
W.o

W,o
W.o

W.o
W.o
W.o
$0,0
W.o

$0,0
W.o

W.o
W.o
$0.0
Wo

W.o
W.o

40.0
W.o

$0 so
CopllalInvedmml

FndhlylEqoIPmOnlhlWShllOnt
EC o
OPCe

Opomllonslrdalng
DilvOkptrablblgp4an
@Oratlomstmlnlng

Oporatlon
Vc4unle01Ssw toIfoal.la yoam
hoaladvuhmms

dmms. UNEX
llH.7RU cyiit?dwa. UNEX

Dlmct

4,0 V@.) (w all F7E

4.3o M.MoM [n 3,0 yin
$4,270 $4,270 so

32,000 drum
250Oml$tora

MaloIlalrlocQlpllRwgh Fdralii (W% removal0! UDS)
L2hoclOporao.mslabor 24.hf,?dysltiopom,llcm

cpmlcv/lochs t.o F7E(dy9) & SO FfE((olaW)
supatiaoia/ mgt 0,0 ~E(@) h 1.0 i7E(mlalo)

DlroctOPOIW.MIOatwmmblos
rillora 325.0I yr
powor

w 0,5L4w 0 W.042Ihwfhr
flodmnucrioEti:aclbanuslnoUNEX

Dlmcloporotiamlabor 24.hr,7.dyaI wkopotalkm
CQaralwI lochs 0,0 F7E(dfs) o 4,0 F7E(rotato)
Wporvb.xa/ Ingl 20 F7E(dys) O 1.0 FrE(rdb3t0)

Dhod opoml!onCeosumablos
FS.13 (Phonyildlwmmol 0,0 In2 e 342.000 I m
ChCoOIO W2.Okg o 33.030 /kg
PEG-400 28,0 kg o W.220 Ikg
C3umidkloCarbonalo 1420nU o $13.7m / In3
NaOH 250n22 o $2.s00 /llu
w.,

400 Wo

$M3.o/y
$155.0 /yl

30.0
W.o

W.o
W.o

So.o

W.o

W.o

W.o
W,o W.o

$100.0/yl
$M5.O/yl

3378.0/ yf
$1,500.0/ yl

$13.7Iyl
$!,045.4Iyl

3d2.5Iyr

W.o
W.o

W.o
Wo

W.o
W,o
30,0
W.o
W.o

W.o
W.o

W.o

W.o
W.o
W.o
W.o
W.o

W.o
W.o

W.o
W.o
W.o
W.o

W.o
W.o

W.o
W.o

W.o
W.o
W.o
W.o
W.o

r.. -.
kw 5.7 MW O
steamIn 1203tbsrhr 22,6 WOOIbs O

W.042 IMWM $1,430.4 Iv
W.013 I WOOIbsIhf $1,762.8 IYI

W.o
W.oW.o

W.o
W.o
W.o
Wo

W.o
W.o

Wo
W.o

3ocond81YWasteOlqxwal 24.hr,7dy6/w% ofwlicm
NEPA7Jlera toola3 o
PPE 200 nu o
spentE-Jlwnl(Wdyrchru 40,0 dmms

$10.0lm3 $lm.oIV
$Io,olfn3 $330.0Iyl
$25.0each $1)020.0 Iv

W.o
W.o
W.o
W.o

W,o
W.o
W.o
WoProws HAWwdhovapofaltiodryhlo

Olroct0para00n3lalur 24.hr,7.dyal wkojxvwon
opamtw/ Iedls 0,0 F7E(dya) O
sup.miaom/ mgt 1.0 F7E(dys) O

DlmclOPWOI!OOmnsumablos

a.o tTE(rolale) $W2.o Iyl
!.0 F7E(mtato) $15s.0I Y(

W.o
W.o

W.o
40.0

pbvmr
ku t ,0 MW o
sleamIn MOOIbwu 2,01000 Iba O

W.042 I MWhf $252.0 /Y
40,013 / lWO lbs/ hr $222.3 /yf

W.o
W.o

Wo
W.o

W400 034PM 0400034 PM
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2910

$4,248
1*7

$5,765

$1,495

$00

SO.O
SoO

SoO
$0.0
$0.0

So.o
$0.0
$00

SO.O
Wo

Soo
$0.0
$0.0
$0.0
$0.0
W.o
Wo
$0.0

$3.0s4o
$2.570.0

S514.0

S470o

$m.o
$158.7
SW3.3

Wo

Wo
Wo

$2208

$3000
42s.75

$377.5

Wso.o
S77S0

$0

2:1

44,120
ISW

$5,765

$1,495

Wo

Wo
$0,0

W.o
W.o
W.o

W.o
Wo

Wo

W.o
too

W.o
W.o

W,o
W.o
W.o

Wo
Wo
W.o

$3,004.0
S2,570o

$si4.o

S470.O

$203.0
$1S4L7
$103.3

Wo

W,o
W.o

W208

WcOO
S2110

$377.5

S240.0
$77.5

$0

13 !6 10 17 la 20
20!2 20s’3* 2014 ml 6 ‘23!8 2017 2;8 Zbl9

slondbj s!and.by s!and.Ly a!and.by s!nnd.by sbmd.by s!and.by
2:21

$36,266
I0+2

$66,620

so

S66,820

S51,4C0.O

$15,4’200

all coat In thouaandaOption B M MODIFIED UNEX @ Greenfleld Faclllty

dLCC (no intangible costs) $890,140
D18coUn!Od Annual Tola18

-t@u(l.axol&dAl)

Annu81 Totrde (contingency Included; Intanglbla cords not Included)

contingency42 35.0% (matczkulatodOnpro.opwallon/ Invos!mwitcosts)

$3,997
I 442

$5,765

$1,495

Wo

W.o
SO.O

$0.0
W.o
W.o

W.o
$0,0
too

W.o
W.o

W.o
W.o

&
W.o
W.o
W.o
$00

S3,004o
$2,570.0

$5t4.o
$4700

$200.0
$165.7
$W3.3

Wo

W.o
Wo

W211L7

wm.o
S388

$3775

Wooo
$77.5

60

$3,876 $83,300 $80,890 $78,458
!401 tm.a INI !m

S5,765S127,672$127,672S127,672

$1,495 $33,152 $33,152 $33,152

$3,431
Iwo

$5,765

$1,495

Wo

W.o
SoO

W.o
W.o
W.o

W.o
W.o
Wo

W.o
W.o

W.o
W.o
SoO
W.o
Wo
%0
W.o
W.o

$3,0M 0
$2,5700

$514.0

$4700

s200.0
$1607
$103.3

Wo

W.o
W.o

$3X38

Woo.o
ws.a

$3775

WCO.O
$77.5

so

$3,326
1732

$5,765

$1,495

too

Wo
WJo

W.o
Wo
W.o

W.o
Wo
$00

W.o
W.o

W.o
Wo
500
$00
W.o

:.:
W.o

S3,0040
$2,570.0

$514.0

S4700

$2300
$lW.7
$103,3

Wo

W.o
W.o

S3!48

$3C0.O
W8.O

$3775

wbo.o
$77.5

$0

$3,226
t7M

$5,765

$1,495

Wo

W.o
Wo

W.o
W.o
W.o

W.o
W.o
SOO

W.o
$0.0

W.o
W.o
Wo
W.o
Wo
SOO
W.o
W.o

S3,0840
$2,5700

$514.0

S4700

Wo 200PICCOSSLAWbynou!ta!izalii 6 9@3Jlhn9
Dhoctopwa!bnslabor 24.hr,7dy3 /w opmaaon

c$wralcf/ Iwhs 0,0 F7E(d@ 0
Wpon’rsom/ mpl 1,0 F7E(dyz) O

DI1ocIOwlatbll cone.unrsblos
polawdcarrnmt 1200M3 o
2Jag 620,0 In3 o
c0(OH)2 t,coo.oM2 o

Wo

W,o
SO.O

Wo
W.o
Wo

W.o
W.o
Wo

W.o
W.o

$0,0
W.o
Wo
W.o
W.o

%
Wo

$3.0s4o
$2,570.0
$514,0
$470,0

S203.o
$160.7
$W2.3

W.o

W.o
Wo

ma 8

WoO.o
$-338

$3775

SXO.O
$77.5

$0

Wo

Wo
W.o
W.o
W.o
W.o

W.o
W.o
Wo

W.o-
Wo

W.o
Wo
Wo
Wo
W.o

$90.4500
Wwoo.o
$2,450,00

S3,0S4o
$2,570,0

$514.0

$670,0

$220.0
$160.7
$102.3

Wo

W.o
Wo

W?a O

Ww.o
S388

$377,5

Wooo
$77.5

$0

W.o
Wo

W.o
W.o

24,0F7E(1oI2Io) $OW.o lyl
1.0F7E((olalo) $155.O/yl

S3250/m2 W-35.OIyt
$3.000/M3 $1,800.0Iyt
$4.5C01mz $5<400.0/y:

W042IMWhr $252.0Iyl
W.013110601bs/hr $222,3 /YI

W.o
W.o
W.o

Wo
W.o
W.o

puwof
k+ 1,0MW o
810zmIn1003lbsAf 2.9 lcwlbz o

W.o
W.o
Wo

Wo
W.o
$00PackaLratfoaledwaslo

Directwora!!.xisIabmldmm 24.hr,7dY3 IvA opofatiw
WOralofI lochs 8,0 F7E(dys) O
6up011430m/ml t.0 F7E(dyz) O

L7hoctworalion ccmumzblos
drums S0.025 I dfum
canlslom $25.000 t canlclw

20.0
W.o

Wo
Wo

0.0i7E(rolnlo) $lWO lyl
0,0 F7E(rokdo) $155.0 lyl

Wo
W.o
920
W.o
Wo

$90,4930
WO,CCO,O
S2,450.03

$0,0
Wo
W.o
Wo
W.o

lnlenmStoreT:ealedWas!ounblFinalFIOPOS!!OIY
MOOIFIEOUNEX dmmsC@to lnledm81cfaw3O INEEL W.5C0 / dl
MsX31FIE0UNEX canlslwsgotoIntwimSICMWOO INEEL S3502 la

Tfam+rxia!kmncdF102IImpl.zcumont0 Rqxm!my
MOOIFIEOUNEX drumsw 10WIPP SO.SW3td(
MODIFIEDUNEXcanlslcmw toHanford $29.400/Cl

Suppon
oiroclcapilalmakdomwx

capllalbuilding I SO% 01 cspilalInvbsl
00neralc3PIMcqulpi-rd o20% 01 c@181most

AdmnlNfalLm,auPOOrl,Tlalmno,h TechSUPPOII
supportlabor 24.hr,7.dYslWi 0p0UI04n

Cporalw/ k.chs 6,0 F7E(dy8) C 00 F7E(mlato) $tm.o 1)’t
onglnbbrlE40nllsts 4,0 F7E(dys) O 00 F7E(rolalo) $125.0 Iyl
supelw0r2 I nlcll 2,0 F7E(dy5) O 00 FTE(mlale) $155.0 /yl

OA,Safety,Radc.an
Suppmilabor 24.hf,7.dy3/w!4q)braOOn
~ratcf/lbchs 20F7E(dyz) 0 12,0F7E(rola!o) $100.0 / yl
8up0n’ss0f2I mat 00 F7E(dys) 0 1,0 FTE(rolalo] $155.0/yl

W0,4Y30
Wwxo,o
$2,450.02

$30s4o
$2,5700
$514.0

$3,0840
$2,570,0
$514,0

S4700 $4700

$2C0.O
$100.7
$103.3

Wo

$200.0
W6.7
$103.3

Wo

$200,0
$!=.7
$103.3

Wo

W.o
Wo

s3300

WQo.o
$3$8

S37T5

Wo
W.o

S3348

Wo
So.o

S3W8PmcozzMain!enanca
Sumrl Iabol 24.hr,7.dYs/n’kopdan

Wralor/lwhs 0,0 F7E(dys) O $2,0 F7E(rotalo) $lWO Iyl
Supanlcm / ml 0,0 F7E(dyc4 o 10 F7E(mlale) $155.0 /2?

Wcoo
$288

S2775

WQ30
Wa

FacMqMa,nlonanw
sum labor 24.hr,7.dY3IVAoperaliin

cpwal’x / Ibchs 60 F7E(dw 0 00 F7E(ro!ate) SW&o / yl
Suo.miwm/ mgl 10 F7E(c@) O 0,0 F7E(m!ale) $155.0/w

POst-OpratlOn

.
Woo.o
$77.5

$0

WCQ.O
S77.5

$0

$77.5

so
Ohct

0D60 1000% of cap41allnvLwllBnt
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0060 p4annlng 3 w% 01 cspdalInwsbnenl
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UNEX T:oalmord.allc@kms

2A

OptIon C - UNEX @ NWCF & Greenfleld Facility

dLCC (no Intangible costs) $848,500
D18countedAnnual Totala $0

.5- IOckf(!nml*) *W

Annual Totala (contlngancy Includad; Intangible co8ta not Included) so

cOnf/ngoncy23 3.5.0% (mlCakulalodonpro.opmallon/ InvoslmontIxsls) $0

PfocQssLAWbynoutralka!onA Wwlmg
DhoclOporauonsIataf 24.hr,7.dysI M opornlion

cPomldII lochs co F(E(dys) O
Swriswrs / ml 10 F7E(dys) @

DlmctOIX1ilbl conwmablos
NaOH 7400 In2 e
Portlandcamonl Z&J,onu o
810Q 4,40Q0 m2 o
Ca(OH)2 0?0,0nu o
powoc

k-u IOMW e
sloamIn two lbk2w 2,910COIb$ O

Packafphoalodwaslo
Dhoclopofalbm labw/ drum24.hr,7.df3 / * opxrdicw

c$walmllechs a o F7E(dYs) o
Supolvkaa/ Inol I o F7E(dYs) O

DirectOPWalionc.mwmdbles
dnmw S0.025 I drum
Cwdstors S25@0 I cankler

InlwimStwoTroa!odWasteUnl,lF1.alRewsdory
UNEX tma!oddrvmsw 10In!orlmalcfarp 0 INEEL
uNEX N08w2canlstorsgoto InlorimstorwjoO INEEL

Trancporlalbf!andFinalImplocamal 0 nopos!lofy
UNEX dnm!sam disposedon.siloor o Hanford
UNEX koalocicanlstorsw toWIPP

auppOti

DlmctCaptalmdlnlonanw
capilalbuibhg
gonmalcapllaloqulpnonl

Mmmlstia!mn,SuFSWrt,Tfa!nmg,& TechSWW!f
SupWfllabor 24.hr,7.dy3/ W opomllon

CSWalcfI lochs a,o F7E(dY81 0
on.$nwrlsckmbds 40 FTE(dYs) o
8up0Nis4W2{ mqt 2,0 FIE(dYs) O

(2A.Salary,Rodcon
Supportlabor 24.hr,7.dy3/ W oporaoon

c$wrllw / Ieclls 2.0 F7E(dYs) 0
SUPOIV!3W8 / IWJt 00 FIE(dw O

Proms Mdnlonwnx
supportIabx 24.hr,7+S I Ml OPOIWWI

wf81Ci / lochs 00 F7E(dY6) 0
Bupalvis4f31mt 0,0 F7E(dYs) O

FacddyMalntonancn
supportIaMf 24.hr,7.dy21w Cp3raden

c+walw/techs 80 F7E(dYs) O
sup4ti30r3/ IrlLlt 1,0FTE(WS) 0

POat.Oparatlon

Dlmct

24,0 FTE(r01810) $Iw.o Iyl
1.0 FTE(rololo) $155.0 / yr

$2.566 I m3 $1,89),0 / yr
$3256 /nu $1,170.0 / yr
S30ao /nu $13,200.0 /Y
$4s00 lnu S4,3050 / yr

SO042 I MWhr
S0.013 110COlbs/hr

0.0 ITE(roIalo)
00 F7E((olafo)

$252.o I Y
$222.3 / y[

$106.0 /y(
$155.0 /yr

S6250 Idm!m
$2.5C0 I Canlslor

SO600 I drum
$26,430 / Canlslor

t 2a% 0! capitalInvosl
o 20w of capltdInvosl

00 F7E(ro181e) $106,0 lyr
00 F7E(ro!alo) $125,0 /yf
0.0 F7E(ro!alo) $155.0 /Y1

120 F7E(ro!ato) $1660 Iyr
t.0 F7E(ro!alo) S1550 Iyr

120 F7E(oafale) $106,0 Iyr
I o F7Eoo!nlo) $155.0 Iy(

co F7E(ro!ale) SIao.o IYr
co F7E(Ivlalo) $155.0 Iyf

OD&D 12m% 0! ca@talInvos!nwnt

Suppms
00S.0 planning 3 so% 01 cd$llalInvestmml

so

n 7

C&2 Z&2 2A S& 206+1 2037 Z&T

all coat In thousands

$0 $56,622 $62,671$160,370$129,709 $101,639 $61,564
IW1 #c& Im 1,!30 I,lm INl 1.2B

$0 $60,400 $9D,600 $181,200 $151,10i2 $122,312 $76,232

$0 $0 $0 $0 $0 $0 $19,764

S25.571a

$2,4S.2.0
SsIo,o

st,awo
$1,170.0

$13,2S0,0
s4,3a5.o

$1,209.6
$! ,067.0

s3,a24o

Sw3.o
$155.0

S375.O
$2,5CQ.O

s4.Cm 0

i25a.o

S60
SDO
Sao

S7,1660
s8,1WJSm
$1,02a,co

$1,4!00

S6cQ,o
$$33.0
S31OO

$1,5550

$1,4WX0
$155,0

$1,3550

S1,2CQ.O
S155.O

$7550

Scmo
$1550

so $0 $0 $0 $0 $0 so

C&

s59,7t3
t 277

$76,232

$19,764

S25,5716

$2,420,0
S310.o

st,awo
$1,170,0

$13,260,0
$4,365,0

$1,2096
$t,aa7.o

Saaa.o
$155.0

S375.O
$2,5CHJ0

s4,0ca 0
$3,7560

$2W,0

SDO
SOo
SaO

S7,1060
so,lea.o
$1,028.0

S1,41OO

SLwo.o
$520.0
S31O.O

SI ,5550

$1,4MJ.O
$155.0

S1,3550

$l,2fxlo
$1550

$7550

SeQo.o
$155.0

$0

2:0

$57,917
I 3!0

$.76,232

$19,764

S25,5716

$2,4w,o
S31O.O

S1.850.0
S1,170,0

$13,2CE2O
44,3650

$1,209.6
$1,067,0

S3,624O

$155.0

4375.0
$2s00.0

S4,DC00
53,7540

S250.O

SoO
SOO
SaO

S7,1060
S6,153.O
$1,028,0

S1..SIOO

s3m0
$5CQ0
Woo

S1,5550

$1,430,0
$155.0

$1.3550

$1,2200
$155.0

S7550

WD.o
St55.0

$0

W40C836PM W4M0%38PM

.

W4M09.2$ PM
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,. 14

;11
16

42
17

43
19

&s
‘&I

2014 2016 !m17 48 2019 SLmm
S!and.by

2022
Sland.by stafd.by S!ard.by S!WU$Q sland.by SWK2.Q slacd.by standby S!and.ty

Option C - UNEX @ NWCF & Greenfield Facility all cost In thousands

$3,844
!Za

S6,459

S1,674

so

$4,764

200

30.0
30.0

30.0

30.0
$30

W.o
W.o

W.o
W,o
W.o
W.o
W.o
W.o
W.o
W,o
W.o

W.o
W.o

W.o
W,o
400
Wo

Wo
Wo

W.o
W.o

dLCC (no intangible coats) $848,500

Olscounted Annurd Totals
-*@zm*)

$4,759
12s7

$4,616
l=

$6,459

$1,674

$0

S4,764

Wo

W.o
W.o

W.o

W.o
400

W.o
W.o

W.o
W.o
W.o
W.o
40.0
W.o
W.o
W.o
W.o

$0,0
W.o

W.o
W.o
W.o
Wo

W.o
W.o

W.o
W.o

S4,476
!,442

$6,459

$1,674

so

$4,764

W.o

W.o
W.o

W.o

W.o
W.o

W.o
W.o

W,o
W.o
W.o
W.o
W.o
W,o

E
W.o

W.o
W.o

W.o
W.o
W.o
Wo

W.o
W.o

Wo
W.o

S4,343 $14,461 S14,026 S13,604
!*7 IZN 1s! IN

S6,459 $22,173 $22,173 S22,173

S1,674 S5,746 $6,746 $5,746

$6 $0 $0 $0

S3,728 S3,616 $66,416
1.732 1.7M 1M2

$6,450 $6,459 $122,310

$1,674 $1,674 S31,71O

$0 so $0

Annual Totals (contingency Included; Irdenglble costs not Included)

contlngermy43 S.0% (rotcakula!odcmpro.oporaticmlInvoslmontmsls)

S6>459

S1,674

Pro-Operation
C*pNalbwoslmnnl

FaclhtylEwlpmsnlInvestmml
7ECo
OPCo

345s,tm.o
$145SO0.O

OpwatlonsTralnlng
OovdcpImln!ngF4an
QOfauonshsbllng 4,0Wk(s) tor 00FrE

$0

Ooaratlon $4,704 S4,764 $16,424 W6,424 S16,424 S4,764 $4,764 $0
V0b2mdOtSDW10teal, 1“yom
bmlodVoklm.s

dmms. UNEX
F?H.T17Ucyllnd.zrz- UNEX

4,KI M4itors In

45,000 drums
340 canlslors

3,0 p

slm.o tYf
$155.0Iyf

stm.oWI
$t55.oIyt

Olmct
MalerlalIWO$tI RoughF,lmtikm(00%,IImovd01UDS)

OlfoctCpofsomslabor 24.hr,7@s I wkopofstkm
c$dfalw/ IOC218 ! .0 F7E(dy8) 6
Wpdn’rscfs/ Mot 0.0 F7E(dy2) 6

DlrocloporaltmOxwmvables
rlltols S25.OIyl
pwfer

kw 0,5 MW o

RadumucldeExtfaclimnudneUNEX
O!mstOporaucmlabor 24.hf,7@s I w!!ofxnntion

cpora!w/ tochs 0,0 F7E(dy6) O
Supcwrws/ IwJt 2.0 F7E(dys) O

Old ooaIaUooconwmab!os

W,o Wo

W.o
W.o

W.o

W.o

W,o

W.o
W.o

W.o
W.o
W.o
W.o
W.o
g

W.o
W.o

W.o
W.o

W.o
W.o
W.o

Wo

W.o
W.o

W,o
W.o

Wo Wo

W.o W.o
W.o W.o

W.o . W.o

$00

W.o
W.o

W.o

W.o

400

W.o
W.o

W.o
W.o
W.o
W.o
W.o
W.o
W.o
W.o
W.o

W.o
W.o

Wo
W.o
W.o

Wo

W.o
W.o

W.o
W.o

Wo

W.o
W.o

W.o

W.o

Wo

W.o
W.o

W.o
W.o
W.o
W.o
W.o
W.o
W.o
W.o
W.o

W.o
W.o

W.o
W.o
W.o
$00

W.o
W.o

W.o
W.o

400

W.o
W.o

W.o

W.o
Wo

400
W.o

8,0 F7E(mtato)
t.0 F7E(mtolo)

40,0
Wo

W.o

W.o

Wo

30.0

Wo

W.o
W.o

W.o
W.o
30,0
W.o
W.o
W.o
W.o
W.o
W.o

W.o
30.0

W.o
W.o
W.o
Wo

Wo
W.o

W.o
W.o

W.o
Wo

W.o
W.o

W.o
W.o
W.o
W.o
W,o
W.o
W.o
W.o
W.o

W.o
W.o

W.o
40.0
W.o
W.o

W.o
W.o

W.o
W.o

W.042 I MWhf

4,0 F7E(mtato)
Lo F7E(mt0te)

W.o
W.o

HF”
FS4S(Phonytlfilkwmnml
ChCoDIC
CMPO
PEO.4S0
AI(N03)3
OuankJlnOCmbonato
OTPA
HN02

o

:
0
0
0
0
0
0

$1.876Ino
242.om/m2
22.002/ke
$tOOO /kg
W.3WIkg

$t7.coo/nlz
sf3.7m/M2
$22.003/nu
sle.esoIno

4S00.2 /yr
44s2.0Iyl

$1,410,0/yl
3204.0Iyt
$1!1.7/yf

$1,598.0/yf
4m2.6Iyr
ezeo.oIm

W.o
W.o
W.o
W.o
W.o
Wo

W.o
W.o
Wo
W.o
W.o
Wo
W.o
W.o
W.o

40,0
W.o
W.oO,tIn2 $1.7 lb

pwdr
W 5.7k4w o
steamIn t000 lbwhf 22.6iWl Ib$ O

00CCM4aIYWSStO01zP05nl 24.hr,7.dysIw41oporalkw
HEPAfillers looms o
PPE 20,0In2 o
S@nlKdwnl(ZrdYIcha# 400drums

W.042 I MWhr W.430.4Iyl
30.013I WCOlbsl hr $1,762.8 Iyf

woo Inu $tdo.oIY1
S1O.OI Ins 4200.0I yl
325.0each $LOW.OIyl

8.0F7E(rotalo) slm.o JYt
1.0 F7E(fotalo) $!55.0 I Y1

W.o
W.o

W.o
W.o

W.o
W.o
W.o
Wo

Wo
W.o

W.o
W.o

W.o
W.o
W.o
300PmcdssHAWwdhovsporalhadrying

OhOctopofal!onsIabdr 244U,7.dyal WkOpoladon
OpOralw/ Iodlc 0.0 F7E(dys) O
sLpWlsOrs/rllol 1.0 F7E(dys) O

Dhml opd(albnmnwmablos

W.o
W.o

pcwef
h 1,0 MW o W.042 I MWhr $252.0 I Y
sloan In WOOFwhr 2,9 100CIbs O W.0t3 lWOOlba/hf 3222.3 lyI

W.o
W.o

4/4/w 936 PM W4JO0993PM WWO 9,30PM



tlg ilomcvalFomlb4htySludlos UNEX Troa!manl.00options

Al

Nand.by

$4,769
I*7

$6,459

$1,674

40.0

SOO
40,0

400
SoO
400
ko,o

SO.O
400

400

SoO
SoO

SoO
SO.O

SoO
SoO
400

400
SO.O
400

S3S900
S3,0040

$514.0

SA700

$2000
$168.7
$m3.3

SO.O

40.0
40.0

S3268

4W0.O
S30.75

$3775

s300.o
$77s0

$0

$2
SIand.b

$4,616
13W

$6,459

$1,674

SOO

SoO
SoO

SO.O
SoO
SO.O
40.0

SoO
SO.O

400

40.0
SO.O

SO.O
40.0

:.:
W.o

S8.O
Wo
Wo

22.5000
S3,004.O

S514.O

S4700

$2s0,0
$1s0.7
$120,3

Wo

W.o
W.o

S228e

S2400
woe

$3775

S300.o
$77.5

$0

;3
$Iand.by

$4,476
1,442

S6,459

$1,674

Wo

W.o
SoO

W.o
SoO
W.o
W.o

SO.O
W.o
Wo

W.o
W.o

SoO
Wo
Wo
Wo
Wo
Wo
W.o
Wo

43.5980
S3,0040

$514.0
S470o

$200.0
$100.7
$103,3

Wo

SoO
Wo

S2268

S2Qo
428.8

$3775

S3W.O
$77.5

$0

2{4
Blond.tq

$4,343
1487

$6,459

$1,674

200

Wo
W.o

SO.O
W.o
W.o
W.o

SoO
W.o

Wo

W.o
W.o

SoO
W.o

Wo
W.o
Wo

::
Wo

$3,5000
43,0s4.0

$5t4.o

$4700

$220.0
S1OO.7
$103.3

Wo

W.o
W.o

S2268

16
30!6 2:.9 2;7

sland.bystandby Slmd.by

all cost In thousands

10
ma

standby

$3,044
1280

$6,459

$1,674

SoO

W.o
ko,o

W.o
W.o
W.o
W,o

W.o
W.o
930

W.o
W,o

SO.O
WO
Wo
W.o
W.o
Wo
W.o
W.o

53,5980
S3,0S4.O

4514.0

S470o

$200,0
$166.7
$103,3

Wo

W.o
W.o

S3288

S35J.O
woe

43775

S3co.o
S?7.5

so

10
3318

sland.by

$3,728
t,732

$6,459

$1,674

Wo

W.o
W.o

W.o
Wo
W.o
W.o

W,o
Wo

Wo

W.o
W.o

SO.O
W.o

Wo
W.o
W.o

:.:
W.o

$3,5980
S3.0040

$5140

S4700

$2@3.o
$10s.7
$1033

Wo

W.o
Wo

$3388

S3co.o
S3S8

23775

S2C0.O
$77.5

$0

24
2020 ;;2

s!and+y

Option C - UNEX @ NWCF & Greenfield Facility

dLCC (no intangible costs) $848,500
Dlsoountod Annual Totata

-w(bm!&aIn)
$14,461

I&n

$22,173

$5,748

Wo

W.o
W.o

Wo
Wo
400
W.o

Wo
Wo
W8

Wo
W.o

W.o
W.o
Wo
W.o
W.o

S11,6400
$9,s42o

$2,840.00

43598,0
S3,0040

$5140
44700

S2C0.O
$WO.7
$103.3

Wo

Wo
Wo

S22S8

$14,026
1mt

S22,173

S5,746

Wo

Wo
Wo

W.o
W,o
W.o
W.o

MO
Wo
Wo

Wo
W.o

W.o
W.o
Wo
W.o
Wo

$11,6400
W.m o

s2,a4000

S=2,598O
S3,064o

S514.0
44700

$203.0
SIOO.7
$1033

200

W.o
Wo

S3288

4300.0
430.8

42775

S3doo
$77.5

so

$13,604
Im

$22,173

$5,748

Wo

Wo
W,o

Wo
400
W.o
400

W.o
W.o
Wo

W.o
Wo

Wo
Wo
W,o
W.o
Wo

$1I,Moo
S9,W0.O

$2,a4000

$3,5980
S2,064.O
$514.0
S4700

S2Wo
$106.7
$103.3

Wo

W.o
W.o

$3248

S2w.o
wo.a

$3775

W30,0
$77.5

$0

$3,616 $66,418
17ed 9M2

Annual T0t81B(contingency Includoti Intanglbla coata not Included)

corrthrgorrcy$7 3s.0% (notcakulalodonpro.c$mral!onIlnvostmonlC.X!S)

$6,459 $122,310

$1,674 $31,710

PvxossLAWbynoubat,zabon& groubng
OhoctOporaOOnslabor 24.hr,7dys / WI oparat!mn

oPCVatof/ Ibchs 0,0 FTE(dys) 0
SUPWJW8/ mot 1,0 FIE(dys) 0

L7koclopwattcnccmumablos
NaOH 740,0 IIU e
pmilandC41nont 300,0 flu o
Slag 4,420,0In3 o
Ca(OHj2 970,0 m2 o
pmvor

W/ 1,0 MW o
steamIn WOOIbmu 2,91800 Ik o

Packaw lfoalodwas!o
Olmcloporalhwslabor/ dmm 24.hr,7.dys/ wk oporallon

GPO181W/ lochs a,OF7E(dy8) O
sup0mi3cf2I n@ I ,0 FTE(dy2) e

Dlrocloporalionconsumables
drumc W.025 I drum
canlslom $25.000 /canLzlor

InlotimSIWOTroalcdWas!ounhlFinalRooos!cfy
UNEX tmalbddmmsw 10Inlodme.loraooO INEEL
UNEX tfeatodCanislomw 10Inlorlm810ragoO INEEL

Tfans$.xla!ii andFinalImplammontO 170posdoIY
UNEX drums6!0 dmpomdon.tiloor O Hanford
UNEX Ireatadcanislofs00 toWIPP

auppOti

Omct capitatmahlonanca
capitalbulkling
wnemt czplloloqulpnmnt

Admnm!mlkm,SUFP.M,Trainmo,8 TechSuppal
SupfxWllabor 24.hr,7.@/ wkowfallon

cjwalor / lochs a,OF7E(djs) O
onokmcrlcdcmtisls 4.o F7E(dys) O
supmisomt mot 2,0 F7E(dy3) O

OA.Sa!ery,l180wn
Supfmlllabor 24.hr,7+YSIW21opmtiin

Cporfllc#/tbchs 2,0 F7E(@s) O
sup01vi30r2/mg! 00 F7E(dys) 0

PfocossMalnlonarkx
supportIabol 24.hl,7+s / wkopwaUon

c$.3ullor/10chs 00 F7E(dy@ 0
supatiws / mot 00 iTEId@ 0

Fac,lwMamlonar@
sup labor 24.hr,7@s / wka$omhon

opolatof/ Icchs 60 FIE(dy6] O
8w0misQ13/ mgl 10 F7E(dyz) O

POst-0p6rat10n
Olract

0060
Suppc.li

00A0tiannmp

Wo

Wo
W.o

24,0 F7E(rolalo) $120.0 IYt
1,0 F7E(rotalo) $155.0Iyl

S2.500IM3 S1,8W.O/yl
S3.250Ilm $1,170.0/y!
s3woIlnz $13,220.0Iy!
44.5$XIrnz S4,385,0IY1

Wo
Wo
400
W.o

W.042I MWhr $252.0 I W
W.013 / 1WOlb3/hr S222,3 /yI

Wo
W.o

Wo

0.oF7E(rotalo) SICOO Iyl
0,o F(E(mlato] $155.0 )Yl

W.o
W.o

W.o
W.o

S0250Idt
$2.500/CI

Wo
Wo
Wo

W.6WIId,
S28.400 /cl

$3,5980
s3,084,0

S514.0

S4700

12Q7. of cam! hlvosl
0,2Q% 01 C@lal Invosl

00 F7E(fo!a!o) $!OL,O /y!
0,0 F7E(rot810) S125.0 / yl
00 F7E(rotalo) $155.0 /W

S2C00
$100,7
S1023

Wo

12,oF7E(rola!o) sloo.o /yl
1.0 FIE(rolalo) S155,0 /y,

W.o
W.o

S3368

120 F7E(rolWO) S1W3,0Iyl
1.0 F7E((ola!e) S155.O /yl

azoo,o S300.o
woa

43775

S30.8
4377.5

S2mo
S77.S

$0

Wao
$3775

S200,0
$77.5

$6

00 F7E(rolalo) $lCOO Iyl
00 F7E(rolale) $1550 /yT

S3wo
$77.5

$0 $90,600

12cm% 01 c3wlalInvus!monl

380% 01 wild Invas!manl

S72,400,0

$48,120,0

W4AM93S PM 9/4?00936PM 914.C4936PM

.
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so

$0

$0
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all cost In thousands
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Option D - MODIFIED UNEX @ NWCF & Greenfleld Facility

*.,

./
dLCC (no intangible costs) $994,568

D18countadAnnual Tolals
-l&Mwm3160m8)

$0 $57,293
1ml Vml

$0 S60,900

$0 $0

$63,3S5 $161,698 S130,782 S102,203
1cm 1.1* 1.16s 120!

$45,300
1277

S44,016
1s10

$57,934

S15020

so

Annual TotaIs (conilngoncy lncludo~ Intanglblo costs not Included)

conflngoncy@ 23.0% (notca!udalodWIpro.opmatimlInveslmonlcosts)

$91,350 $162,700 $152,350 $132,746

$0 $0 $0 $0

$57,934

S15,020

$57,934

$15,020

Pm-OpwaUon
CapltdInvottnwd

Fadlii~E~lpm6nl lnvasbnonl

OPC o
3459SO0.O
$140s00.0

$0 $60,900 $91,350 $162,700 $152,350 $122,746 so

345.950.0
S14,0S0,0

WS.025O $137.8S3,0$114,875,0$9t,0QJ,0
$22,42S,0444,a50.O437,375,0$20,000,0

Owrallm!aTrdrdog
OavdqlIralnlnoF4an
@.@twmIralnlng

Oparatlon
vduamol SBWto!nral, Inyoam
boalodWlollms

dwna . UNEX
RH.TfNJcyllndm. UNEX

Olmc!
MatorlalnNlpt/nwgh Fllralw (OO%fmnovalolUDS)

Dlrwloporo!kmslabor 24.hf,7.dj8Iti oP6mllcm
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pwfor
Iov 0,5 MW o

Rodonudtia Ehimcli.anusingUNEX
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supofdsW3/mgl 2,0 F7E(dys) O

Mad owralloncemumablos

woo Woo.o
244a.o

$0 $0 $0 $0”
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1,423J33

S42,914
1,433,333

$42,914
1,433,3334,30 M4d01s In 3oym

20,2c0 dmma
25a Oanlslom

Io,ooa
03

10,000
02 42

$1.0s0.0 $1,0200

SO(X2.O
$155.0

$25.0

$0.0
s4,7a5.t

2400.0
4465,0

4370.0
$1,500.0

$13.7
$1,045.4

202.s

st.oaoo

8.0 FTE[mlalo) $106.0 /yr
LO F7E(mtalo) $155.0 Iyr

W6d.o
$155.0
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$25.o $25.0
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woo
2465,0
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$1,045.4 Iyr

25.o nU o $2.ao3/m3 362.51 YI

2370.0
$1,5W.O

$13.7
$1+945.4

$02.5

4370.0
$1,500,0

$t3.7
$1.945.4

402.5
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NEPAfillom 10.0In3 o
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W.042lMWhr $1,4%.4Iyr
W.0131WCOlbS/hr $i,T62.Ll /yl

SIo.o Imz $W3.oIyr
S1O.O/lnz 3300.0Iyr
S25.0each $l,OCO.OI W

s.0 F7E(Iolato] $lCO.OIyr
1,0 F7E(rotalo) $155.0/yr

W.042lMWhf $252.0I yr
26.0t3/t0331bsfhf $222.31yf

W2
W.3

W.2
W.3

W.2
W.2

$103.0
Worr.o

W.o
$3,3s6G

$100.0
Ww.o

W.o
33,3060

Woo.o
$310.0

$100.0

$/.%’%
33.3s8.6PmmssHAWw4hwaporaliw d$lng

OlradOparalk+mlabor 24.hr,7.dyaId OIMrati
op6ra10t/k%413 0.0 F7E(WS) O
6Llporv2aor31mgl 1,0 F7E(~) O

Dkt 0P6Mlk+lomsumablot
mm

Ww2.o
3310.0

23C0.O
2210.0

......
h-u LO MW o
Shin(0W2a(whr 2.91033 Ibs O

$1,209.6
WO07.O

$1,200.0
S1,007.0

$1,2096
$$,067.0
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Hg SCOmOVdFomlblldy61udlos UNEX Tfoalmonl.allwltons

2(TL

$0
Ic.m

$0

$0

0
C& 2A 2J2 &2 2W5 &o 2&7

all cost In Ihousanda

$0 $57,203 $03,355 $161,69iI $130,702 $102,203 S46,787
lozl lCCI Iwf I,lw 1,1= IMI 12W

$0 $60,900 $91,3S0 $182,700 $152,360 $122,748 $57,934

$0 $0 so $0 $0 $0 $15,020

2;0

S45,380
I277

$57,934

$15,020

S12,0316

$2,400,0
S31O.O
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somo
$155.O

$293.0
$2,0S3,3
$5,2917
$5030.O

Z&

S44,016
I310

$57,934

S15,020

Option D - MODIFIED UNEX @ NWCF & Greenfield Facility

dLCC (no intangible costs) $994,568
D18countodAnnual Tolala

-ll&ti (mX.lt*)

Annual Totala (contlngoncy Included; Intanglblo costs not Included)

conflngency@ 3.50% (notcalculalodonpro.GPoralkM/ Invoslmonlcosb)

PmcossLAWbynou!fahzalnmh gmding
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S2CODImz $1,860,0 / yf
S4sao 1no $5,4S0,0 I yf
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$291.7
S60
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$0
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......
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Dheclopera!bnslabor{drum24.hr,7dys I M oporal!.m

c@ro!orI lechs 8,0 FTE(dfc) O
Supofvlsxc/ rcgt !,0 FlE(dY5) O

Dlrocto$mralkmconsumcblos
dnmnc $3.025I dfum
C&nlslws $25000 I canklof

Intof!mS!010Tlea!odwaste untdFinalRapostloiy
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Soo
SQo
SJ30

Soo
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$1,403.0
$155.0
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S755oFacMYMaln!onanw
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Option D - MODIFIED UNEX @ NWCF & Greenfield Facility

dLCC (no Intangible costs) $994,568
D18COUn10dAnnual Totals

-bcia(lamlckun)

Annual Totals (contlngoncy Includoti Intanglblo co8ts not Included)

contingency0 2s.0% (adoakuhdodcmPm.oporalionllnvosrmonlreds)

Pra-Oporallon
CapiinlInwa!ment

Fadhtjl Equ!$xnonlInvoslnmrd
7EC o
OPO o
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L7wolepOalnlngpim
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povfor
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ChCoDIC
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NOON

S459,5C0.O
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4,0w(s) IO(anFrE
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00 FrE(mlale)
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142,0m2 o $13.720 Imz
25,0 m3 o 42.520 I mz
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$155.0Iv

$Icao Iyl
$155.0Iyl

337a.oIV
$1,500.0Iv

$13.7 In
$1,045.4 Iyl

302.6 Ik’1
r.. -.

kw 5.7 MW O
$IoamIn WOOlbYhf 22.0 i2C0 Ibs O

2ocorYJaIYW@de01$+.awl 24.hr,7.dp I WAoparallon
HEPAMom 100025 0
PPE Zoonu o
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W 1,0 MW o
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W.042 I MWhr $1,420.4 Iyl
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$10.0 Inu SIoo.oIyf
$10.0Inu 32w.oIyl
S2S.OOadl S1,OCO.OWI

0,0 F7E(mlalo) $Wo.oIyf
1.0 FIE(mlalo) $155.0 Iyf

W.042I Mwhr $252.o IV
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1!
2010

$4,759
1s3?

$6,459

$1,674

so

S4,784

W.o

W.o
W.o

W.o

W.o
W.o

W.o
W.o

W.o
W.o
W.o
W.o
W.o

W.o
ioo

W.o
W.o
W.o
Wo

W.o
30.0

W.o
W.o

2&

$4,616
$*

$6,459

$1,674

$0

S4,784

W.o

W.o
W.o

W.o

W.o
W.o

W.o
W.o

30,0
W.o
W.o
W.o
W.o

W.o
W.o

W.o
W.o
W.o
W.o

W.o
W.o

W.o
W.o

n
2012

$4,478
I ,442

$6,459

$1,674

so

S4,764

30.0

W.o
W.o

W.o

W.o

W.o

W.o
W.o

W.o
g

W.o
W.o

40.0
W.o

W.o
W.o
W,o

W.o

W.o
W.o

W.o
W.o

UNEXTroabnenl. allqdk.ns

.. .14 1s ,.
3013 “ 2014 CU16 48

Slaad’by sland.by Sumd.by Standby

all cost in thousanda

$4,342 $83,8S0 $61,329 S78,004
!.407 1s$3 I* I ,630

$6,459 $128,566 $126,566 $126,566

$1,674 S33,332

so

s4,7a4

W.o

W.o
W.o

W.o

W.o
W.o

W.o
W.o

W.o
W.o
W.o
W.o
W.o

W.o
W.o

30,0
W.o
W.o
Wo

W.o
W.o

W.o
400

$0

S95,234

Wo

E

W.o

W.o
W.o

W.o
W.o

E
W.o
W.o
W.o

W.o
W.o

30.0
W,o
W.o
Wo

W.o
W.o

W.o
W.o

S33,332 S33,332

$0

$96,234

40.0

W.o
W.o

W.o

W.o
W.o

W.o
W.o

W.o
W.o
W.o
W.o
W.o

W.o
W.o

$,:
W.o
Wo

W.o
Wo

W.o
Wo

$0

S96,234

Wo

W.o
W.o

W.o

W.o
$0,0

W.o
W.o

W.o
W.o
W.o
W.o
W.o

Wo
W,o

W.o
W.o
W.o
300

W.o
W.o

:.:

47
Smnd.by

S3,644
Ieea

$6,469

S1,674

$0

$4,704

Wo

W.o
W.o

W.o

W.o
$00

W.o
W.o

W.o
W.o
W.o
W.o
W.o

Wo
W,o

g

W.o
300

W.o
W.o

W.o
W.o

40
sland.by

$3,728
1,132

$6,459

$1,674

$0

S4,764

300

W.o
W.o

W.o

W.o
200

W.o
W.o

W.o
W.o
Wo
W.o
W.o

W.o
W.o

W.o
W.o
W.o
Wo

W.o
W.o

U

m 21
ml 0 m2f

$3,616 S49,606
me 1s42

$6,459 $91,350

S1,674 $0

$0 $0

$4,764 $0

Wo

W.o
W.o

W.o

W.o
300
Wo
Wo

W.o
Wo
W.o
Wo
W.o

W.o
W.o

%
W.o
200

W.o
W.o

W.o
W.o
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zofo

$4,759
t37

$6,459

$1,674

$00

ao.o
93.0

$0.0
$0.0
aoo

SoO
SO.o
SOo

SO.O
SO.O

ao.o
W.o
Wo
Wo
aoo
Wo
Wo
Wo

$3,5980
$3,0340

$514.0
$4700

$2020
$124.7
$103.3

Wo

Wo
Wo

W308

$303.0
W3.75
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Woo.o
$7750

so

2:1

$4,616
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$6,459

$1,674

Wo

W.o
W.o

W.o
W.o
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Wo
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$0.0
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Wo
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W.o

SW 8

Woo.o
$20.8

$3775

Wao.o
$77.5

so

14 !6 19
A 20$3‘ 2LM4 2:6 ;6 2:7 2018 Z& ;21

81and.by s!ond.by .dmd.by slondby St8Gd@ standby Ohmd.by

Option D - MODIFIED UNEX @ NWCF & Greenfield Facility all cost In thousands

dLCC (no intangible coste) $994,568
Dlscounlod Annual Totala

-w(bml*}
S4,476

t 442
S4,343 $03,850 S81,329 S78,664

1407 Im 1.c81 IC.M
$3,644

Icm

$6,459

S1,674

300

W.o
W.o

Wo
Wo
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W.o
Wo
soo

W.o
W.o

W.o
Wo
Wo
W.o
W.o
Wo
W.o
W.o

$3,5980
$3.0040
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$4700

S2C0.O
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$103.3

Wo
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WO
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WOO.O
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so

S3,726
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$6,450
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Wo

W.o
W.o
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W.o
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W.o
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W.o
W.o

W.o
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SO.O
Wo
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W.o
W.o

$3,5900
$3,0040

$5140

S3,616 S49,606
1124 1842

iAnnual Totals (conllngoncy Included: Intanglblo coats not Included)

conflngoncy@ 35,0% (cd cnkulnteclonpro.cjwalion1Invoslmonlcozk)

S6,459

$1,674

$6,459S126,566$128,566S126,s66

$1,674 S33,332 S33,332 S33,332

$6,459 $91,350

$1,674 $0
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INTEROFFICE MEMORANDUM

Date: A~g~~t 31,2000

To: V. J. Balls MS 3650 6-2703

From: D.A. Rowley SJ MS 3655 6-2978

Subject: COST ESTIMATE - IJNIVERSAL SOLVENT EX’TIWCTION (llNEX)
FEASD31LITY STUDY - FOUR OPTIONS

Transmitted ~erewith are the four Planning Cost Estimate options for the above referenced
project. The estimate options are as follows:

Option A – UN(EX Process in a new Greetield Facility.
Option B - Modified UNEX in a new Greenfield Facility.
Option C - UIYEX in the existing New Waste Calcining Facility @WCF).
Option D - Modified UIKEX in the existing NTVC!F.

Included in each estimate are Other Project Cost (OPC) allowances for Project Development,
Technical Development, Project Execution, and Project Acceptance / Closeout.

Also included in each estimate are Total Estimated Cost (TEC) allowances for Engineering and
Design (Title”I and II), Quality Assurance, Project Management, Construction Management,
Construction A./E Support, Construction (direct and indirect costs), Procurement, Escalation,
G&A allowance, and Contingency.

These estimate; combine TEC and OPC to arrive at the”Total Project Cost (TPC).

TPC for Option A is ...................................................................................................$514,000,000.
TPC for Option B is ....................................................................................................$514,000,000.
TPC for Option C is ....................................................................................................$604,000,000.
TPC for Option D is ....................................................................................................$609,000,000.

Due to minimal detail and scoping definition, this estimate is considered a Planning estimate and
is not intended to be used to establish a cost baseline.

Please refer to the attached detail, Recapitulation and Summary sheets for cost breakdowns,
descriptions, and cost estimating basis.

. . . . . . .....-.7 -;- .<. ..:– - -.—,< ........ ..-,&., .— :- . .-,. . 7 . . . . . . , .. . ..-. -..-.-.’s.4 ,. .,. <.W. -. ,m’??-=~ .. .



V. J. Bd]s
Aqpt31, 2000

DAR-20-00
Page 2

. I

If you have any questions or comments please contact me at 526-2978 or e-mail “drowley”.

DAR

Attachments

cc:

~

S. J. Losinski MS 3625
Estimate File 2570
D.A. Rowley File (DAR-2 -00)

. I



BechtelBWXTIdaho,LLC

COST ESTIMATE SUPPORT DATA RECAPITULATION

Project Title: Universal Solvent Extraction (UIXEX) Feasibility Study – Four Options
Estimato~ D.A. Rowley /T. R. Mitchell/L. L. Marler
Date: August 31,2000
Estimate Type: Planning
File:

d

2570
Approved By:

I. SCOPE OF WORK Brief description of theproposedproject.

Included in this package are four estimate options relative to the Universal Solvent
Extraction (UNEX) study.

A. Option A – UNEX Process In A New Green Field Facility:
-1. Construction of a new Green Field Facili@ (GFF) - approximately 89,100

s.f, The new GFF shall include areas for Drum Shipping (9,030 s.f.), Drum
Storage (51,993 s.f.), Drum Processing (14,790 s.f.), and Office/ Restroom
area (13,261 s.f.). The facility shall be slab-on-grade partly of precast
concrete construction and partly of pre-engineered metal building
construction.

2. Construction of a new Thin Film Dryer (TFD) Facili~ – 13,700 s.f. The
TDF shall be of precast concrete construction and shall include two
basement levels and a roof height of 82 feet.

3. Construction of a Truck Airlock kea -2,089 s.f. The Truck Airlock shall
be slab-on-grade and of precast concrete construction.

4. Construction of a new Boiler House – 3,120 s.f. The Boiler House shall be
slab-on-grade and of pre-engineered metal construction.

5. Construction of a new Interim Storage Facili~ (ISF) – 20,440 s.f. The
Interim Storage Facili~ shall be a concrete and steel structure.

6. Construction of a concrete tunnel between the TFD and ISF.
7. Installation of all utilities to support the new buildings.
8. Procurement and installation of all equipment to support the new process.

B. Option B – Modified UN13X Process In A New GFF: Facility and structure
requirements are the same as Option A. The Modified UNEX process is
somewhat different than the UNEX process.

c. Option C - UIVEX Process In The New Waste Calciner Facility (NWCF):
1. Pefiorm demolition in the Calciner Cell, Offgas Cell, Blend and Hold

Cell, Valve Cubicle, and Storage Area of NWCF in preparation for
installation of the UNEX process in those areas. Decontamination will
have to be petiormed in contaminated areas.

2. Install the lJNEX process in designated areas,

.. .. . . . .. . .- .-— . - ..— —.



COST ESTIMATE SUPPORT DATA RJ3CAPITULATION
- Continued –

Project Title: Universal Solvent Extraction (UNEX) Feasibility Study
File: 2570

Page 2

I. SCOPE OF WORK: (Continued)

3.

4. ‘

5.

6.

7.
~ 8.

9.

Construction of a new TFD – 13,700 s.f. The TDF shall be concrete slab-
on-grade and precast concrete construction. Roof height of 82 feet. A
portion of the tunnel shall run under the TFD to the Main Cell Mea.
Construction of a Truck Airlock Area – 2,089 s.f. The Truck Airlock shall
be slab-on-grade and of precast concrete construction.
Construction of a new Boiler House – 3,120 s.f. The Boiler House shall
be slab-on-grade and of pre-engineered metal construction.
Construction of a new ISF – 20,440 s.f. The ISF shall be a concrete and
steel structure.
Construction of a concrete tunnel between the TFD and ISF.
Installation of all utilities to support the new buildings.
Procurement and installation of all equipment to support the new process.

D. Option D – Modified UNEX Process In NTVCF: Facility and structure
requirements are the same as Option C. The Modified UNEX process is
somewhat different than the UNEX process.

II. BASIS OF THE ESTIMATE: Drawings, Design Report, En~”neers Notes andlor
other documentation upon which the estimate is ori~”nated.

The estimate is based on the 60% review package and discussions held with
S. J. Losinski (@-eject Technical Lead), J. L. Benson (Mechanical Engineer),
J. E. Duggan (Electrical Engineer), K. D. Weaver (Nuclear Engineer), R. E. Johnson
(kchitectural Engineer), and S. D. McBride (ANLW, Mechanical Engineer).

III. ASSUMPTIONS: Conditions statements accepted or supposed true without proof of
demonstration. An assumption has a direct impact on total estimated cost.

A. Assume the Conceptual Design schedule shall be FY2001 through FY2003. The
Title Design schedule shall be FY2004 through FY2006. The Construction
schedule shall be FY2006 through FY201 O. The Facility Acceptance schedule
shall be FY201 Othrough FY2012. (Per schedule provided by D. J. Harrell).

B. Assume the construction activities will be awarded through the competitive
bidding process and performed by subcontractors familiar with doing work at the
INEEL.

c. Assume the only construction related activity to be petiorrned by I.NEEL labor
personnel is the decontamination of the necessary NWCF locations.

D. Assume all equipment and service subcontracts shall be bid competitively and
that “sole source” equipment or service subcontracts shall be minimal.



COST ESTIMATE SUPPORT DATA RECAPITULATION
- Continued –

Project Title: Universal Solvent Extraction (UNEX) Feasibility Study
File: 2570

~age 3

. III. ASSUNIPTIONS: (Continued)

E.

F.
G.

H.
I.

J.
K.
L.
M.

N.

o.

P.

Q.

R.

s.

T.

u.

v.

w.
x.
Y.

z.

Costallowances for non-construction activities are per historical estimating
allowances provided by R. D. Adarns.
Assume anew TFD facility will be required for the NWCF options.
Assume the new ISF shall.be approximately 140’ x 146’. The facility shall be
constructed for remote container handling only.
Assume anew boiler house shall be approximately 40’ x 78’.
Assume the new concrete tunnel horn the TFD to the ISF shall be 100’ long and
buried at a depth of 23’ to,the bottom of the tunnel. The tunnel size shall be 10’
wide x 15’ high. Thickness of all walls, floors and ceilings shall be 12”.
Assume all excavation areas shall be sloped 1% to 1.
Assume no radiological contamination will be encountered during excavation.
Assume no excavated soils will have to be “hot boxed” as contaminated;
Assume no excavated soil piles will have to be covered, monitored, or
maintained.
Assume an additional 10% will be added to the cost of all materials and
subcontracts to adhere to DOE/llW/0333P Quality Standards.
Assume all existing NWCF piping and equipment to be demolished shall be
decontaminated to a point where it can be contact handled without exposing
workers to radiation levels where “stay time” is limited.
Assume no existing contaminated piping and equipment will be demolished by
use of remote equipment.
Assume the Truck Air Lock and Tru-Pak areas are to be pre-engineered metal
buildings. Each shall be insulated on the inside but shall include no gypsum
board or painting.
Assume roofs for the TFD, ISF, and portions of the roof for the GFF shall be
prestressed concrete double tees.
Assume the restroodlocker areas within the Offices/Restrooms building will
have a tile floor covering aIong with a tile covering 4’ up each wall.
Assume pavement will need to be repaired 15’ wide for the entire length of the
building.
Assume there will bean asphalt parhg area on the east end of the GFF (100’
long x 165’).
Assume sidewalks that lead to double-doors are 8’ wide, with all others being 4’ -
wide.
Assume no interconnecting roadways will be required between facilities.
Assume no RCW floors will be required except in the Grouting Facility.
Assume the GFF and NWCF shall require a Tru-Pak loading area for the
Modified UNEX options. (Options B and D)
Assume all estimate options will require certifications from WIPP and Hanford.

.,..~..... .-, -::>-7-1 ,,,,.. J_.. .,. .7 ‘,<”57.:... ,..t.~.,.<: ! - , : -.’=:-7-.7?’.,. .. . .,. ,.: -~ .— .=.2= -,> ,’.-, ,-... -,,, .. . . ..
.--,— .._. .- . .w—.——r
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COST ESTIMATE SUPPORT DATA RECAPITULATION
- Continued –

Project Title: Universal Solvent Extraction (UNEX) Feasibility Study
File: 2570

page 4

Iv. CONTINGENCY GUIL QLINE IMPLEMENTATION: The~ercentage used for
contingency as determined by the contingency allowance ~quidelines can be altered to
re$ect the ype of construction and conditions that may impact the total estimated cost.

A meeting was held with Cost Estimators (R. D. Adams, T. R. Mitchell, and
D.A. Rowley), the Project Technical Lead Engineer (S. J. Losinski), and the Project
Manager (D. J. Harrell). The meeting was to establish high and low confidence
percentages for each level of the estimate. The agreed upon percentages were used to
perform a contingency analysis using the “@Risk” computer software.

“@Risk” is a risk application tool which links with the estimating software (“Success”).
In “@Risk” the likely estimate key levels were assigned high and low values, equal to the
low and high estimates received. These bounding values were then run through a Monte
Carlo sampling simulation two thousand times to arrive at the additional money required
to address risk at various levels of confidence. A conildence level of eighty per cent (or
an accepted level of risk of twenty per cent) was chosen for this report. The risk output is
shown both tabularly and graphically. The appropriate risk amount, represented as a
percentage of the key level referred to above, was added to the estimate to result in a
Total Project Cost (TPC) including risk for each option.

Contingency for each option of this project has been calculated as follows:

Option A–UNEX In A Greenfield Facility ...........................................................4l.24YO.
Option B –Modified UNEX In A Greenfield Facility ...........................................4O.88Y..
Option C -UNEX InNWCF .................................................................................44.l3%.
Option D -Modified UNEX InNWCF .................................................................43.69%.

The complete contingency analysis has been included with the estimate as an attachment.

Major considerations used in establishing confidence levels were:
A. Historical performance for past INEEL major projects.
B. Potential that the project schedule will be delayed.
c. Potential that shipments to WIPP and Hanford cannot be made as planned.
D. Potential that safety requirements will impact the construction process.
E. Potential that the new technology will not work as planned.
F. Potential that radioactive waste will be encountered during excavation and higher

than anticipated radioactive contamination levels will be encountered while
working in NWCF.

G. Potential that the decontamination of NWCF will be much more labor intensive
than is presently believed.

.



COST ESTIMATE SUPPORT DATA RECAPITULATION
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Project Title: Universal Solvent Extraction (UN13X) Feasibility Study
File: 2570

Page 5

Iv. CONTINGENCY GUIDELINE IMPLEMENTATION: (Continued)

H. Potential that the projected 1,000,000 gallons of decontamination solution
required to decontaminate the NWCF equipment will either not be allowed to be
sent to the Tank Farm or that the cost to store /process the solution will be in
excess of the estimated cost.

L Potential that more equipment will be required than is presently included in the
design.

v, OTHER COMMENTS/CONCERNS SPECIFIC TO THE ESTIMATE:

A. Due to minimal detail and scope definition, this estimate is considered a
“pltig” estimate and is not intended to be used to establish a cost baseline.

B. Costs for each activity represent present day costs escalated to the appropriate
activity midpoint.

c. Subcontractor labor costs reflect present day INEEL Site Jurisdictional
Agreement craft labor rates.

D. . Costs for General and Administrative allowance (G&A) and procurement fee
have been applied to construction activities and GFE at the rate of .8’%0.
(Per R. D. Adams)

E. Costs and impacts related to “Conduct of Operations / Conduct of Maintenance”
requirements are included in the estimate.

- --,-r,---- ,,-—, -.-7. -,.. ,,,-. .— . . . .-r -- - - -- — --- —---





Project Nam~
i Universal Solvent Extraction (UNEX) Feaslbillty Study - OptIon A - fJNEXhr GFF

Project Locatiorx /NTEC
,. : Project Number: 2570- Opt/on A.,

4

ESTIMATE ELEMENT.-....

“{
,;/ Total Estimated Cost (TEC)

1
‘1::X Other Project Cost (OPC)

,;

TPC Summary Report 2

Estimate Subtotal Escalation Contingency TOTAL

24.19% 35.02%

$252,890,982 $61,173,957 $109,998,479 $424,063,418
21.94% 80.31%

$40,971,600 $8,990,412 $40,126,748 $90,088,760

I
! 23.88% “ 41.24%

Total Project Cost (TPC) $293,862,582 $70,164,368 $150,125,227 $514,152,178
-1

Rounded TPC (Rounded to the nearest .S 1000000) $514,000,000

Type of Estimatw E!!E!MN

Estlmaton Rowlev I M itchell I Marler

Checked BF

Approved By:

INEEL

08/30/2000

Remarks

143053 Success Estimating and Cost Management System Page No. 1
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Project Nam& Project Summary Report
Universal Solvent Extract/on (tJNEX) Feaslbllity Study - OptIon A - UNEX in GFF
Project Location: /NTEC
Estimate Numbec2570 - OptIon A

LEVEL
OPC1OOO PROJECT DEVELOPMENT

Estimate Subtotal
$16,326,700

OPC1OO1

OPC1OO1.1

OPC1OO1.2

OPC1OO1.3

OPCIOO1.4

OPC1OO1.5

0PC1600

0PC2000

0PC2100

0PC2200

1000

1100

1110

1200

1300

1400

1500

2000

2400

--PROJECT DEVELOPMENT

--CONCEPTUAL DESIGN

--PROJECT EXECUTION PLAN

--WORK PACKAGE DEVELOPMENT

--TASK BASELINE AGREEMENT

--PRELIMINARY SAFETY ANALYSIS REPORT (PSAR)

-TECHNICAL DEVELOPMENT

PROJECT EXECUTION

--PROJECT SUPPORT

-PERMITTING

CONSTRUCTION MANAGEMENT

--CONSTRUCTION SUPERVISION & ENGINEERING

--CM - CONDUCT OF OPERATIONSICONDUCT OF MAINTENANCE

--CM PROJECTCONTROLS

--CMENVIRONMENTAL SAFETY&HEALTH (ES&H)

--CMTRAINING

--CM -OTHERDIRECTCOSTS “

TITLEIDESIGN

--DESIGN ACTIVITIES

INEEL

1430:57

$5,326,700

$3,403,500

$170,200

$391,400

$561,600

$800,000

$11,000,000

$9,605,300

$5,105,300

$4,500,000

$18,379,100

$15,315,800

$340,400

$1,191,200

$850,900

$340,400

$340,400

$10,210,500

$10,210,500

Escalation

$973,071

$317,471

$202,849

$10,744

$23,327

$33,471

$47,660

$655,600

$2,464,720

$1,310,020

$1,154,700

$4,716,077

$3,930,034

$67,347

$305,662

$218,341

$87,347

$67,347

$1,234,449

$1,234,449

Success Est/mating and Cost Management System

Clienh V. J. Balls
Prepared By: Rowley lMItchell lMarler
Estimate Type P/annfng

Contingency
$13,691,174

$1,919,018

$1,226,159

$61,317

$141,007

$202,324

$268,211

$11,772,156

$5,431,509

$2,886,894

$2,544,615

$8,314,264

$6,928,500

$153,989

$538,870

$384,927

$153,969

$153,989

$4,120,182

$4,120,182

Continqencv 9!0
79.14%

34.00%

34.00%

34.00%

34.00%

34.00%

34.00%

. 101.00%

d%oo~o

d!i.oo%

45,00%

36.0070

36.00y0

36.00%’0

36,00%

36.00%

36.00%

36.00%

36.0070

36,00y0

TOTAL
$30,990,946

$7,563,190

$4,832,507

$241,661

$555,735

$797,396

$1,135,691

$23,427,756

$17,501,529

$9,302,214

$8,199,315

$31,409,441

$26,174,335

$581,735

$2,035,732

$1,454,168

$581,735

$581,735

$15,565,131

$15,565,131

Page No. 1



Project Name: Project Summary Report
Universal Solvent ExtractIon (UNEX) Feasibility Study - OptIon A - UNEX In GFF -

-.

Project Location: lN~EC “
Estimate Numbec2570 - Option A

LEVEL Estimate Subtotal
3000

3400

4000

4100

5000

5100

5110

5200

5300

5400

6000

9000

9100

9101

9101.1

9101.2

9102

9102.1

9102.2

9102.3

9102.4

INEEL

08/3012000

TITLE II DESIGN

--DESIGN ACTIVITIES

QUALITY ASSURANCE

--QUALITY ASSURANCE

PROJECT MANAGEMENT

--PM ADMINISTRATION

--PM - CONDUCT OF OPERATIONS/CONDUCT OF MAINTENANCE

--PM PROJECT CONTROLS

--PM RECORDS MANAGEMENT

--SAFETY ANALYSIS

CONSTRUCTION AE SUPPORT

CONSTRUCTION

--CONSTRUCTION SUBCONTRACTS

---GENERAL CONDITIONS

------GENERAL CONDITIONS

------GC-CONDUCT OFOPERATIONSICONDUCT OFMAINTENANCE

.--SITEWORK

------SITEWORK - UTILITIES

------SITEWORK - GFF

------SITEWORK - TFD FACILITY

------SITEWORK - BOILER HOUSE

$19,229,800

$19,229,800

$8,508,800

$8,508,800

$22,489,100

$13,614,000

$68,100

$3,403,500

$3,403,500

$2,000,000

$2,552,600

$170,165,707

$168,621,873

$15,622,490

$14,633,e12

$9ee,678

$1,342,619

$68,43e

$361,242

$336,396

$71,579

Escalation
$2,949,851

$2,949,851

$2,183,358

$2,183,358

$5,770,703

$3,493,352

$17,474

$873,338

$873,338

$513,200

$654,997

$43,664,521

$43,268,373

$4,008,731

$3,755,036

$253,695

$344,516

$17,561

$92,695

$66,319

$16,367

1430:57 Success Estimating and Cost Management System

Client: V. J. Balls
Pre~ared Bv: RowleY/Mitchell /Marler
Estimate T~pe: Planning

~
$6,432,099

$6,432,099

$3,314,569

$3,314,569

$10,738,725

$6,500,794

$32,518

$1,625,198

$1,625,198

$955,016

$898,127

$75,218,197

$74,519,804

$8,048,801

$7,539,428

$509,373

$1,147,252

$58,479

$308,877

$267,446

$61,163

Continqencv %
zg.oo~o

29.00%

31 ,00Y0

31.0070

38.00%

38.00%

38.00%

38.00y0

38.00y0

38.00%

Z8.00y0

35.18%

35.17%

41 .00%

41.00%

41 .00%

68.00%

6e.oo%

6e:oo%

66.00%

66.00%

TOTAL
$28,611,750

$28,611,750

$14,006,727

$14,006,727

$38,998,528

$23,608,146

$118,093

$5,902,037

$5,902,037

$3,468,216

$4,105,724

$289,048,425

$286,410,049

$27,680,022

$25,926,276

$1,751,746

$2,834,388

$144,476

$762,614

$710,162

$151,109

Page No, 2
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Project Name:

Unlverssl Solvent Extraction (UNEX) Feaslblllty Study - OptIon A - UNEX In GFF
Project Location: /NTEC
Estimate Numbec2570 - Opt/on A

LEVEL
910s.3 ------DOORS & WINDOWS - BOILER HOUSE

9108.4

9109

9109.1

9109.2

9109.3

9109.4

9110

9110.1

9110.2

9110.3

9110.4

9111

9111.1

9111.1.1

9111,1.2

9111.2

9111.3

9111.4

9111.5

9114

9114.4

INEEL

08/30/2000

------DOORS & WINDOWS - STORAGE FACILITY

---FINISHES

------FINISHES - GFF

------FINISHES - TFD FACILITY

------FINISHES - BOILER HOUSE

------FINISHES - STORAGE FACILITY

-.--SPECIALTIES

------SPECIALTIES -’GFF

------SPECIALTIES - TFD FACILITY

------SPECIALTIES - BOILER HOUSE

------SPECIALTIES - STORAGE FACILITY

---EQUIPMENT

------EQUIPMENT - IN GFF

--------EQUIPMENT - GFF

--------EQUIPMENT - GROUT FACILITY

------EQUIPMENT - THIN FILM DRYER FACILITY

------EQUIPMENT - BOILER HOUSE

------EQUIPMENT - GROUTING FACILITY

------EQUIPMENT - STORAGE FACILITY

-.--CONVEYING SYSTEMS

------CONVEYING SYSTEMS - STORAGE FACILITY

14:30:57

Project Summary Report

Estimate Subtotal

$33,544

$59,036

$1,257,389

$454,273

$500,276

$1,902

$300,936

$73,623,461

$2,364,866

$17,521,957

$59,374

$53,677,244

$37,275,086

$7,765,897

$2,251,358

$5,514,538

$1,621,050

$1,343,561

$5,514,538

$21,030,041

$9,395,361

$9,395,361

Escalation
$6,607

$15,149

$322,646

$116,566

$126,371

$486

$77,221

$18,891,760

$606,830

$4,496,134

$15,235

$13,773,581

$9,564,786

$1,992,729

$577,698

$1,415,031

$416,962

$344,758

$1,415,031

$5,396,309

$2,410,850

$2,410,650

Success Estlmathrg and Cost Management System

Cllent: V. J. Balls
PreDared BY: Rowley /Mitchell /Marler
Estimate Tjpe: Planning

Contingency
$10,959

$19,268

$410,809

$148,418

$163,448

$621

$96,321

$28,679,725

$921,232

$6,825,608

$23,129

$20,909,756

$25,293,533

$5,269,658

$1,527,691

$3.741,967

$1,099,986

$911,692

$3,741,967

$14,270,229

$1,062,559

$1,062,559

Continqencv V.
26.00%

26.00%

26.00%

26.00%

26.00%

26.00%

26.00%

31 .00?40

31.00%

31 .00%

31.00’%

31 .00%

54.00%

54.00%

54.00%

54.00%

54.00%

54.00~o

54.00%

54.00%

9.00%

9.007.

TOTAL
$53,110

$93,473

$1,990,844

$719,257

$792,095

$3,011

$476,461

$121,194,965

$3,892,947

$26,843,699

$97,739

$86,360,560

$72,133,409

$15,026,284

$4,356,747

$10,671,536

$3,136,999

$2,600,012

$10,671,536

$40,696,579

$12,868,769

$12,868,769

Page No. 4
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Project Name:

Universal Solvent Extraction (UNEX) Feaslbillty Study - Option A - UNEX In GFF
Project Location: /NTEC
Estimate Number:2570 - Opt/on A

LEVEL
9116.3.3 --------MISC. COSTS - TFD

9116.3.4

9116.4

9116.4.2

9116.4.3

9116.4.4

9116.5

9116.5.1

9116.5.2

9116.5.3

9116.5.4

9116.6

9301

9301.1

9301.2

9301.3

0PC3000

0PC3100

0PC3200

0PC3300

0PC3400

INEEL

08/30/2000

--------LIGHTING - TFD

------ELECTRICAL - BOILER HOUSE

------.-RACEWAYS, CONDUCTORS, AND GROUNDING - BOILER HOUSE

--------MISC. COSTS - BOILER HOUSE

--------LIGHTING - BOILER HOUSE

------ELECTRICAL - STORAGE FACILITY

--------SWITCHGEAR AND TRANSFORMERS - INTERIM STORAGE

--------RACEWAYS, CONDUCTORS, AND GROUNDING - INTERIM STORAGE

--------MISC. COSTS - INTERIM STORAGE

-------ALIGHTING - INTERIM STORAGE

------ELECTRICAL - TRANSFER TUNNEL

--CONSTRUCTION MISCELLANEOUS

---CONSTRUCTION SUPPORT

--CONSTRUCTION QUALITY CONTROL

----CONSTRUCTION DOCUMENTATION

PROJECT ACCEPTANCE/CLOSEOUT

--TESTING AND TURNOVER PLANNING

--S. O. TESTING

--ORR SUPPORT

--FACILITY ACCEPTANCE REVIEW

14:30:57

Project Summary Report

Estimate Subtotal
$66,496

$53,430

$56,166

$12,000

$30,901

$13,265

$435,654

$172,275

$21,000

$141,040

$101,539

$12,505

$1,543,834

$522,734

$170,200

$650,900

$15,039,600

$340,400

$8,508,800

$374,400

$255,300

Escalation
$22,195

$13,710

$14,417

$3,079

$7,929

$3,409

$111,640

$44,206

$5,369

$36,191

$26,055

$3,209

$396,148

$134,134

$43,673

$218,341

$5,552,620

$125,676

$3,141,449

$138,228

$94,257

Success Est/mathrg and Cost Management System

Client: V. J. Balls
Prepared By: Uowley / Mitchell / Marler
Estimate Type: tJ/anrr/ng

Contingency
$33,694

$20,813

$21,867

$4,675

$12,037

$5,175

$169,785

$67,109

$8,180

$54,942

$39,554

$4,671

$698,394

$236,472

$76,994

$384,927

$21,004,065

.$475,397

$11,883,254

$522,881

$356,548

Continqencv ?’O
31 .00%

31 .00%

31.00%

31 .00%

31 .00%

31 .oo%

31 .00%

31.00%

31 .00%

31 .00%

31 .00%

31 .00%

36.00%

36.00%

36.00?!0

36.00%

102.00’%

102.0070

102.00%

102.00%

102.00?40

TOTAL
$142,305

$67,954

$92,490

$19,754

$50,866

$21,869

$717,479

$263,590

$34,569

$232,173

$167,146

$20,565

$2,638,376

$893,340

$290,868

$1,454,168

$41,596,285

.$947,473

$23,533,503

$1,035,510

$706,105

Page No. 6
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i;,m,;: Project Name Project Summary Report
IT, Universal Solvent Ektractlon (UNEX) FeaslbllIty Study - OptIon A - UNEX In GFF

$ Project Location INTEC

I
p Estimate Number:2570 - Optfon A
,,::

!::,+-.,/- LEVEL
:> OPC3500 --RADIOLOGICAL CONTROL SUPPORT
:,,

.,”

.j OPC3600 -OPERATOR TRAINING
+..s

1

,,,,
OPC3700 -OPERATING PROCEDURES.,.

;;
,,,.+
~. OPC3800 --START-UP COORDINATION
!!
):
y 0PC3900 -SPARES
..;.

GAPIF Non-Org G&A and PROCUREMENT;j.

4
...
i...

Estimate Subtotal Escalation
$187,200 $69,114

$3,403,500 $1,256,572

$748,800 $276,457

$221,200 $81,667

$1,000,000 $369,200

$1,355,375 $0

Clienk V. J. Balls
Prepared By: Rowley/Mitchell /Marler
Estimate Type Planning

Contingency Contirmencv ‘ZO TOTAL
$261,441 102.00% $517,755

$4,753,274 102.00% $9,413,346

$1,045,762 102.00% $2,071,019

$308,924 102.00?’0 $611,791

$1,396,584 102.007!0 $2,765,784

$962,316 71.0070 $2,317,691

,;

1
Total UNEX IN GFF - OPTION A $293,862,582 $70,164,368 $150,125,227;. 41 .24% $514,152,178

j.2.. INEEL
..;
J 08/30/2000 1430:57 Success Estfmat/ng and Cost Management System Page No. 7
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Project Name CONSTRUCTION DETAIL ITEM REPORT C[ienC V. ./. Balls
Universal Solvent Extraction (UNEX) Feasibility Study- Option A - UNEX In GFF Prepared By:
Project Location: /NTEC

Rowley/Mitchell 1 Marler
Estimate Type: P/annbrg

Estimate Numbe~2570 - Optfon A

LEVEL 0rgK3ubc,ontractor QTY Hrs Crew/Rate Labor Const Eqe Matl Slc Other TOTAL

— OPC1OO1.1 CONCEPTUAL DESIGN
Bwl U.C.per LOT 3403500 3403500

CONCEPTUAL DESIGN (2% OF TCC) 1.00 0 $3,403,500 $; $: $: $: $3,403,500

Sublotal $3,403,500 $0
Sales Tax

$0 $0 $0
$0

$3,403,500
$0

INEEL ORG LaborASubconbaclor Overheads
$0 $0

$0
$0 $0

$0 $0 $0 $0 $0

Subtotal Estimate $3,403,500
Escalation
Contingency

$202,849
$1,226,159

$0 $0 $202,849
% $0 E $0 $1,226,159

-Total OPCIO(N.1 CONCEPTUAL DESIGN o $4,832,507 $0 $0 $0 $0 $4,832,507

- OPCIOOI.2 PROJECT EXECUTION PLAN
BWI LLC. per LOT

ACDC/SOW,CPDS,PEP,DC,/SOW REVIEWS @l .1% OF TCC 1.00 0
170200

$170,200
170200

$: $: $170,200

Sublolal
Sales Tax

$170,200 $0 $0
E E

$170,200

INEEL ORG Labor/Subcontractor Overheads %’ $0
$0

$ $0 E $0

Subtotal Estimate
Escaletlon $10,144 $0
Contingency

$0
$170,200

$61,317
$0 $0 $10,144

$0 $0 $0 $0 $61,317

-Total OPCIOO1.2 PROJECT EXECUTION PLAN o $241,661 $0 $0 $0 $0 $241,661

-- OPCIOOl.3 WORK PACKAGE DEVELOPMENT
Bwl U.C. oar Lot

Work Package Development - .23% Of TCC 1.00 0
391400 391400

$391,400 $: $: $: $: $301,400

Subtotal
Salea Tax

$391,400 $0 $0
$0

$0 ‘ $0
$0

$391,400

INEEL ORG Labor/Subconlraclor Overheads
$0 $0

$0
$0

$0 $0 $0 $0 E

Subtotal Estimate
Escalallon

$391,400
.$23,327 $0

Contingency $141,007
$0 $0 $0

$0 $0 $0
$23,327

$0 $141,007

--Total OPCIOOI.3 WORK PACKAGE DEVELOPMENT o $555,735 $0 $0 $0 $0 $5s5,735

- OPCIOOI.4 TASK BASELINE AGREEMENT
BWI U.C. per Lot 561600 5131600

Task Baseline Agreement - .33% Of TCC 1.00 0 $561,600 $: $: $: $8 $561,600

08/30/2000 Success Estimating and Cost Management System Page No. 1



Project Name: CONSTRUCTION DETAIL ITEM REPORT Client:

Universal Solvent Extraction (UNEX) Feasibility Study - Option A - UNEX In GFF Prepared By:

Project Location: iNTEC Eslimate Type:

Estimate Number:2570 - Option A

V. J. Bails

Rowley / Mitcheii / Marier
Piannirrg

LEVEL OrglSubcontractor
-- OPCIOOI.4TASKBASELINEAGREEMENT

QTY Hrs Crew/Rate Labor Const Eqp Matl SIG _Other TOTAL

Sublolal $501,GO0
Sales Tax

$0 $0 $0
$0

$0
$0

$561,600
$0 $0 $0

INEEL ORG Labor/Subcontractor Overheads $0 $0 : $0 $0 $0

Subtotal Estimate $561,600
Escalation $33,471 $0 $0 $0 $0
Contingency $202,324 $0

$33,471
$0 $0 $0 $202,324

---Total OPCIOOI.4 TASK BASELINE AGREEMENT o $797,396 $0 $0 $0 $0 $797,396

-- OPCIOOI.5 PRELIMINARY SAFETY ANALYSIS REPORT (PSAR~
BWI U.C. per Lot 800000

Preliminary Safely Analysis Report (PSAR) 1.00 0
800000

$800,000 $: !$: $: $: $800,000

Subtotal $800,000
Sales Tax

$0 $0 $0
$0

$0 $600,000

INEEL ORG LaborlSubcontractor Overheads $0
$0

:
$0

: $ $0 $0

Subtotal Estimate
Escalation $47,680

$800,000

Contingency

$0 $0
$288,211 :: $0 ::

$47,680
$0 $288,211

---Total OPCIOO1.5 PRELIMINARY SAFETY ANALYSIS REPORT (PSAR) o $1,135,891 $0 $0 $0 $0 $1,135,891

-- OPCIIIOO TECHNICAL DEVELOPMENT
BWI U.C. oer Lot

~)UNEX Process Development 1.00 0
Memo: Cost for process development is per the HLW SBW Process Development Cosls (Arlin L. Olson).

11000000
$11,000,000 $: $:

0 11000000
$0 $; $11,000,000

Subtotal $11,000,000 $0
Safes Tax

$0
$0

$0
:

$11,000,000

INEEL ORG Labor/Subcontractor Overheads $0
$0

;
$0

$0 % $0 $0

Subtotal Estimate
Escalation $655,600 $0

$11,000,000

Contingency
$0 $0 $655,600

$11,772,156 $0 z $0 $0 $11,772,156

---Total OPC1600 TECHNICAL DEVELOPMENT o $23,427,756 $0 $0 $0 $0 $23,427,756

-- 0PC2100 PROJECT SUPPORT
BWI

Project Support - 3% OF TCC

08/30/2000

U.C. per Lot
1,00

5105300
$5,105,300

Success Estimating and Cost Management System

5105300

$: $5,105,300

Page No. 2
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Project Nam& CONSTRUCTION DETAIL ITEM REPORT Client: V. J. Balls

Universal Solvent Extraction (iJN~ Feasibility Study- Option A - UNEX in GFF Prepared By:

Pro]ectLocatiorx iN~EC
Rowiey I Mitcheii/ Marier

Estimate Typ= Pianning
Estimate Numbec2570 - Opfion A

LEVEL OrglSubcontractor
- 0PC2100PROJECTSUPPORT

QN Hrs Crew/Rate Labor Const Eqp Matl s/c Other TOTAL

Subtotal $5,105,300 $0
SalesTax

$0 $5,105,300
$0 $0 : E

INEELORGLaboriSubconbaclorOverhesds
$0

$0 $0
$0

$0 $0 $0 $0

Subtotal Estimate $5,105,300
Escelalion
Contingency

$1,310,020 $0 $0 $0 $0
$2,886,894

$1,310,020
$0 $0 $0 $0 $2.866,894

-Total 0PC2100 PROJECT SUPPORT o $9,302,214 $0 $0 $0 $0 $9,302,214

-- OPC2200 PERMITTING
f3wl

Permitting
U.C. par Lot 1500000

1.00 0 $1,500,000 $:
1500000

$: $: $: $1,500,000

BWI U.C. per Lot 2500000
WIPP Certifrcatlon 1.00

2500000
0 $2,500,000 $: $: $: $: $2,500,000 ‘“”“

BWI LLC. per Lot 500000
Hanford Certification 1.00

500000
0 $500,000 $: $: $: $: $500,000

Sublolal $4,500,000 $0 $0 $0 $0
SalesTax $0 $0

$4,500,000

INEELORGLaborlSubconlraclorOverheads
$0 $0 $0

$0
$0

$0. $0 $0 $0 $0

Subtotal Estimate
Escalation $1,154,700

$4,500,000

Contingency
$0

$2,544,615
$0 $0 $0

$0
$1,154,700

$0 $0 $0 $2,544,615

-Total 0PC2200PERMITTING o $8,199,315 $0 $0 $0 $0 $8,199,315

- 1100 CONSTRUCTION SUPERVISION & ENGINEERING
00401400 BWI U.C. par Lot
Construction Management - 9% OfTCC 1.00

1 15315eoo
1 $.

. . . .,
$15,315,800

15315800
$: $15,315,800

Subtotal
Sales Tax

$15,315,600 $0 $0 $0
:

$15,315,800

fNEEL ORG LaborlSubcontractor Overheads
$0

: $0
$0

% $0 : $0

Subiotal Estimate
Escalallon $3,930,034 $0 $0

$15,315,800

Contingency
$0 $0 $3,930,034

$6,928,500 so $0 $0 $0 $8,928,500

-Totsf 1100 CONSTRUCTION SUPERVISfON & ENGINEERING 1 $28,474,335 $0 $0 $0 $0 $20,174,335

- 11$0 CM - CONDUCT OF OPERATIONSICONDUCT OF MAINTENANCE
00401400 BWI U.C. par Lot

CM - Conduct Of Operations /Conduct Of Makd6nance - 1.00
.2% Of TCC

1 340400
1 y..... $340,400

340400
$: $340,400

00/30/2000 Success Es fimafing and Cost Management Sysfem Page No. 3



Project Name: CONSTRUCTION DETAIL ITEM
Universal Solvent Exfractlon (UNEX) Feasibility Study - Option A - UNEX /n GFF
Project Location: INTEC

Eslimate Number:2570 - Opt/on A

REPORT Cllent:

Prepared By

Eslimale Type:

V. J. Balls

Rowley /Mitchell / Mader
Planning

LEVEL OrglSubcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl SIc Other TOTAL
-- 1110CM - CONOUCT OF OPERAT’IONSICONDUCT OF MAINTENANCE

Subtotal $340,400 $0
SalesTax

$0 $0 $0
$0 $0

$340,400

INEELORGLaborlSubwnlraclorOve[heada
$0 $0 $0 $0

$0 $0 $0 $0 $0 $0

Subtotal Estimate
Escalation

$340,400
$87,347 $0

Contingency
$0 $0 $0

$153,989 $0
$87.347

$0 $0 $0 $153,989

---Total 1110 CM - CONDUCT OF OPERATIONSICONDUCT OF 1
MAINTENANCE

--- 1200 CM PROJECT CONTROLS
BWI U.C. par Lot

CM Projecl Controls - .7%01 TCC 1.00 0

$581,735 $0 $0 $0 $0 $5BI ,735

1191200
$1,191,200 $:

1191200
$: $: $: $1,191,200

Subtotal $1,191,200 $0
Sales Tax

$0 $0
$0

$0 $1,191,200
$0 .

INEEL ORG Labor/Subcontractor Overheads
$0 $0

$0
$0

$0 % $0 $0 $0

Subtotal Estimate
Escaladon

$1,191,200
$305,662

Cordingancy
$0 $0 $0 $0 $305,662

$53B,870 $0 $0 $0 $0 $538,670

-Total 1200 CM PROJECT CONTROLS o $2,035,732 $0 $0 $0 $0 $2,035,732

--- 1300 CM ENVIRONMENTAL SAFETY& HEALTH (ES&H)-
ewt U.C. per Lot 850900

CM - ES&li - .5% Of TCC

o 850900
1.00 0 $850,900 $: $0 $: $: $850,900

Sublolal
Sales Tax

$850,900 $0 $0 $0
$0

$0 $850,900
$0

INEEL ORG LaborLSubconlractor Overheads
$0 $0 $0

$0
$0

$0 $0 $0 $0 $0

Subtotal Estimate
Escalation $218,341

$B50,900

Contingency
$0 $0 $0 $0 $218,341

$384,927 $0 $0 $0 $0 $384,927

--Total 1300 CM ENVIRONMENTAL SAFETY& HEALTH (ES&H) o $1,454,168 $0 $0 $0 $0 $I,454,10B

--- 1400 CM TRAINING
BWI

CM - Training - .2% Of TCC

U.C. per Lot 340400
1.00 0 $340,400

Success Estlmatfng and Cost Management System

$: $: 340400
!$: $: $340,400

Page No. 4
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‘.:,. Project Nam& CONSTRUCTION DETAIL ITEM REPORT Client V. J. Balk

Universal Solvent Extraction (UNEX) Feasibfiity Study - option A - UNEXln GFF Prepared By: Rowley/ Mitchell / Marler
Project Location: IN7EC Estimate Type Planning
Estimate Numbec2570 - Option A

LEVEL Org/Subcontractor
- 1400 CM TRAINING

QTY Hrs Crew/Rate Labor Const Eq@ Matl sic—— Other TOTAL

Sublolal $340,400 ,$0 $0 $0 $0 $340,400
Salas Tax $0 $0 $0 $0
INEEL ORG LaborlSubcrrnbaclor Overheads $0 $0

$0 $0
$0 $0 $0 $0

Subtotal Estimate $340,400
Escalation
Contingwmy

$87,347 $0
$153,989

$0 $0 @ $87,347

$0 $0 $0 $0 $153,989

-Total 1400 CM TRAINING o $581,735 $0 $0 $0 $0 $581,735

- 1500 CM - OTHER DIRECT COSTS
BWI

CM - Olhar Direct Cosls - .2% Of TCC
U.C. per Lot

1.00 0
340400 340400

$340,400 $: $: $: $: $340,400

Subtotal $340,400 $0 $0 $0 $0
Sales Tax

$340,400
$0

INEEL ORG LaborlSubconbactor Overheads
$0 $0 $0

$0
$0

$0
$0

$0 $0 $0 $0

Subtotal Estimate
Escalation $87.347

$340,400

Contingency

$0

$153,989
$0 $0 $0 .$87,347

$0 $0 $0 $0 $153,989

-Total 1500 CM - OTHER DIRECT COSTS o $581,735 $0 $0 $0 $0 $581,735

- 2400 DESIGN ACTIVITIES
BWI

Title I Design -6% Of TCC
U.C, per Lot

1.00 0
10210500

$10,2 IO,5OO $:
10210500

$: $: $: $10,210,500

Subtotal
Sales Tax

$10,21 O,5OO $0 $0
$0

$0 $0 $10,210,500

INEEL ORG LaborlSubconkaclor Overheads

$0 $0 $0
$0 $0

$0 $0
$0 $0 $0 $0

Subtotal Estimate
Escalation $1,234,449

$10,210,500

Conllngency
$0

$4,120,182
$0

$0
$0

$
$1,234,449

$0 $0 $4,120,182

-Total 2400 DESIGN ACTIVITIES o $15,565,131 $0 $0 $0 $0 $15,505,131

- 3400 DESIGN ACTIVITIES
BWI U.C. per Lot 19229800

Tine II Design - 11.3% Of TCC
19229800

1.00 0 $19,229,800 $: $: $: $: $19,229,800

08/30/2000 Success Estimating and Cost Management System Page No. 5



Projec4 Name: CONSTRUCTION DETAIL ITEM REPORT Client:

Universal Solvent Extraction (UNEX) Feasibility Study - Option A - UNEX In GFF Prepared By:

Project Location: INTEC Estimate Type:

Estimate Number:2570 - Opflon A

V. J. Balls

Rowley /Mitchell / Marler
Planning

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl SIc _Other TOTAL
- 3400 DESIGN ACTIVITIES

Subtotal $19,22%800 $0
Sales Tax

$0 $0
$0

$0
$0

$19,229,800
$0 $0 $0 $0

INEEL ORG LaborE3ubconlractor Overheads $0 $0 $0 $0 $0 $0

Subtotal Estimate
Escalation

$19,229,800
$2,949,851 $0

Contingency
$0 $0 $0

$6,432,099 $0 $0
$2,949,851

$0 $0 $6,432,099

—Total 3400 DESIGN ACTIVITIES o $28,611,750 $0 $0 $0 $0 $28,611,750

- 4100 QUALITY ASSURANCE
BWI U.C. per Lot 0.1 8506600

Quality Assurance - 5% Of TCC
o 8508800

1.00 0 $.
. . . . . $8,508,800 $: $: $: $0 $8,508,800

Subtotal $8,508,800 $0 $0 $0 $0
Sales Tax $0 $0

$6,508,800
$0 $0 $0 $0

INEEL ORG Labor/Subcontreclor Overheeds $0 $0 $0 $0 $0 $0

Subtotal Estimate
Escalation $2,183,358 $0

$8,508,800

Contingency

$0 $0 $0 $2,183,358
$3,314,569 $0 $0 $0 $0 $3,314,569

--. Tolal 4100 QUALITY ASSURANCE o $14,006,727 $0 $0 $0 $0 $14,008,727

-- 5100 PM ADMINISTRATION
BWI U.C. per Lot 13614000

Projecl Management -8% Of TCC 1.00
13614000

0 $13,614,000
~:

$: $: $: $13,614,000

Subtotal $13,614,000 $0
Sales Tax

$0 $0 $13,614,000
$0 $0 ;:

INEEL ORG LaborlSubconlraclor Overheads
$0

$0
$0 $0

$0 $0 $0 $0 $0

Subtotal Estimate $13,614,000

Escalation $3,493,352 $0

Contingency
$0 $0 $0 $3,493,352

$6,500,794 $0 $0 $0 $0 $6,500,794

---Total 5100 PM ADMINISTRATION o $23,608,146 $0 $0 $0 $0 $23,608,148

-- 5110 PM - CONDUCT OF OPERATIONSICONDUCT OF MAINTENANCE
BWI U.C. per Lot 0.1 68100

PM Conduct Of Operations I ConrJucl Of Maintenance - .04% 1.00 0 $...,,.
68100

$68,100 $: $;

01 TCC
$: $: $68,100

Success Estimating and Cost Management System Page No. 6
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Project Namtx CONSTRUCTION DETAILITEM REPORT
Universal Solvent Extraction (UNEX) Feasibility Study- Option A - UNEX In GFF
Project Location: fNTEC
Estimate Numbec2570 - Opffon A

Ctient: V. ./. Balls

Prepared By: Rowley/ Mitchell/ Marler
Estimate Type P/annhrg

LEVEL Org/Subcontractor QTY _Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL
- 5110 PM - CONDUCT OF OPERATIONS/CONDUCT OF MAINTENANCE

——

Sublolal $68,100 $0 $0 $0 $68,100
Sales Tax $0 $0 :“

INEEL ORG LaborlSubconlr8clor Overheads
$0 $0

$0 $0
$0

$0 $0 $0 $0

Subtotal Estimate $68,100
Escalation $17,474 $0 $0 $0 $0
Contingency $32,518 $0 $0

$17,474
$0 $0 $32,518

-Total 5110 PM - CONDUCT OF OPERATIONSICONDUCT OF o
MAINTENANCE

$118,093 $0 $0 $0 $0 $118,093

- 5200 PM PROJECT CONTROLS
BWl U.C. per Lot 3403500

PM Project Controls-2% Of TCC
3403500

1.00 0 $3,403,500 $: $: $: $: $3,403,500

Subtotal $3,403,500 $0
Sales Tax

$0 $0
$0 $0 %

$3,403,500

INEEL ORG LaborlSubcontractor Overheads
$0 $0

$0 $0
$0

$0 so $0 $0

Subtotal Estimate $3,403,500
Escalation $873,338 $0 $0 $873,336
Contingency $1,826,198 $0 u : $0 $1,625,198

-Total 5200 Pfvl PROJECT CONTROLS o $5,802,037 $0 $0 $0 $0 $5,002,037

- 5300 PM RECORDS MANAGEMENT

BWI U.C. par Lot 3403500

PM Records FAan8gemant - 2% Of TCC

3403500

1.00 0 $3,403,500 $: $: $: $; $3,403,500

Subtotal $3,403,500 $0
Sales Tax

$0 $0 $0 $3,403,500

INEEL ORG LaborlSubcontraclor Overheads
$0 $0

.g
$0

: $0 $0 $0 :

Subtotal Estlmale $3,403,500
Escafatlon $873,338 $0 $0 $0 .$0
Contingency $1,625,198 $0 $0

$673,338
$0 $0 $1,625,198

-Total 5300 PM RECORDS MANAGEMENT o $6,802,037 $0 “ $0 $0 $0 $5,902,037

- 5400 SAFETY ANALYSIS
BWI

Safely Analysis Report (SAR)

U.C. per Lot
1.00 0

2000000
$2,000,000 $: 2000000

$: $2,000,000
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Project Name: CONSTRUCTION DETAIL ITEM REPORT Clienl: V. J. Balls

Universal Solvent Extraction (UNEX) Feasibility Study - Option A - UNEX In GFF Prepared By: Rowley /Mitchell I Marler
Project Localion: /NTEC Estimate Type: P/ann/ng
Eslimale Number:2570 - OptIon A

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqe WC OtherMatl _ TOTAL
-- 5400 SAFETY ANALYSIS

Subtotal
Sales Tax

$2,000,000 $0 $0 $0 $2,000,000

$0 $ $0 $0
INEEL ORG LaborlSubconlraclor Overheads

$0 $0

$0 $0 $0 $0 $0 $0

Subtotal Estimate
Escalation

$2,000,000
$513,200 $0 $0 $0 $0 $513,200

Contingency $955,016 $0 $0 $0 $0 $955,016

---Total 5400 SAFETY ANALYSIS o $3,468,216 $0 $0 $0 $0 $3,468,216

-- 6000 CONSTRUCTION AE SUPPORT
BWI U.C. per Lot 2552600

Conslruclion AE SuppoII - 1.5% Of TCC 1.00 0 $2,552,600

2552600

$: $: $: $: $2,552,600

Subtolal
Sales Tax

$2,552,600 $0 $0 $0 $0 $2,552,600

$0 $0 $0 $0
INEEL ORG LaborKSubcontraclor Overheads

$0 $0
$0 $0 $0 $0 $0 $0

Subtotal Estimate
Escalation $654,997

$2,552,600

$0 $0 $0 $0 $654,997

Contingency $696,127 $0 $0 $0 $0 $898,127

-Total 6000 CONSTRUCTION AE SUPPORT o $4,105,724 $0 $0 $0 $0 $4,105,724

-- 9101,1 GENERAL CONDITIONS
GEN

Supervision - 15% 01 Labor Hours

U.C. per Lot 41619 CN-SUPR 1664760 1664760
1.00 41,619 $40.00 $1,664,760 $: $: $: $: $1,664,760

GEN U,C. per Lot 19422 CN-LABR 564407.98

Training - 7% Of Labor Hours

564407.98
1.00 19,422 $30,09 $584,408 $: $: $: $; $564,406

GEN U.C. per Lot 1367 CN-LABR 4 ‘1734.83 10000

Mobilization & Demobilization - .5’+’. 0! Labor Hours

51734.83

1.00 1,387 $30.09 $41,735 $10,000 $: $: $: $51,735

GEN U.C. per Lot 8610000

(’material Adjustment - Additional 10% On Malerial &

8610000
1.00 0 $: $: $8,610,000 $: $: $8,610,000

Subcontracts
Memo Adjustment for DOEIRWI0333P Quallly Slandards.

Subtotal $2,290,903 $10,000 $6,610,000

Sales Tax

$0 $0 $10,910,903
$430,500 $0 $0

INEEL ORG Labork3ubcontractor Overheads

$430,500
$665,0: $2,9% $2,624,457 $0 $0 $3,292,409

Subtotal Estimate $14,633,812

Escalation $756,497 $3,311 $2,993,226 $0 $0 $3,755,036

Contingency $1,522,924 $6,648 $6,009,656 $0 $0 $7,539,426

—Total 9101.1 GENERAL CONDITIONS 62,428 $5,237,373 $22,862 $20,666,041 $0 $0 $25,926,276

08/30/2000 Success Estimating and Cost Management System Page No. 8
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Project Namfx CONSTRUCTION DETAIL ITEM REPORT Clienk V. J. Balls

Universal Solvent Extraction (UNi3(l Feasibility Study- Option A - UNEX In GFF Prepared By:

Project Locafiorx fNTEC

Row\ey/ Mitchell/ MarIer
Estimate Type P/arming

Estimate Number:2570 - Opt/on A

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl WC Other TOTAL
— 9101.2 GC - CONDUCT OF OPERATIONWCONDUCT OF MAINTENANCE

GEN U.C. per Hr 0.08 CN-SKWK 2.762 0 0 0 0 2.762
(’)Labor Adjustment 277,462.00 22,197 $34.52 $766,239 $0
Memo Conduct of Operations I Conducl of Maintenance - Add 8% to mnsbuclion labor hours.

$0 $0 $0 $766,239

Sublolal $766,239 $0
Sales Tax

$0 $0 $0 $766,239

$222,4:
$0

INEEL ORG LaborlSubconlractor Overheads
$0 $0 $0

$0 $0 $0 $0

Subtotal Estimate

$222,4~

Esselallon $263,695 $0
$9aa,678

$0 $0
Contingency $509,373 $0 $0

$253,695
$0 E $509,373

-Total 9101.2 GC - CONOUCT OF OPEWTIONSICONDUCT OF
MAINTENANCE

22,197 $1,751,746 $0 $0 $0 $0 $1,751,746

- 9102.1 SITEWORK - UTILITIES
GEN U.C. per Cy

~)Exc.evalion & Backfill - Fkewaler
Memrx Assume utilities 10be 300 feet, Trench to be 6’ to botlom of trench.

0.7
800.00 560

CN-LABR
$30.09

21.063
$16,650 $4,00: $: 26.063

$20,650

GEN U.C. par Lf
Piping - Firewaler

0.5
300.00 150

0.7
800,00 560

CN-LABR
$30.09

15.045
$4,514

21.063
$16,650

2 $:
$:

29.045
$8,714

26.063
$20,650

$600

GEN U.C. per Cy
(’)Excavatlon & Backfill - Sewer
Memo Assume ulllillas 10be 300 feel. Trench 10be 6’ to bottom of trench.

CN-LABR
$30,09 $4,00:

GEN U.C. per Lf
Piping - Sewer

0.03
300.00 9

CN-LABR
$30.09

0.903
$271

2
$1,50: $: 7.903

$2,371

Sublotal $30,405 $9,200
Salas Tax

$5,100 $0
$0

$0 $52,785

INEEL ORG LaborlSubcontractor Overheads
$255

$11,172
$0

$2.6~
$0 $255

$1,555 $0 $0 $15,398

Subtotal Estimate
Escalation $12,742

$6a,438
$3,046 $1,773

Contingency
$0 $0 $17,561

$42,432 $10,143 $5,904 $0 $0 $50,479

-Total 9102.1 SITEWORK - UTILITIES 1,279 $104,831 $25,000 $14,567 $0 $0 $144,47a

-- 9102.2 SITEWORK - GFF
GEN

Site Grading
U.C. per Sf 0.03 CN-LABR 0.903

100,000.00 3,000 $30.09 $50,0M
1.403

$90,270 $: $: $: $140,270
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V. J. Balls

Rowley /Mitchell / Marler
Planning

Project Name: CONSTRUCTION DETAIL ITEM REPORT Cliant:

Universal Soivent Extraction (UNEX) Feasibility Study - Option A - UNEX hr GFF Prepared By:

Project Location: /NTEC Estimate I ype:

Estimate Number:2570 - Option A

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL
= 9102.2 SITEWORK - GFF

GEN U.C. per Cy 0.7 CN-LABR 21.063
Excavallon & Backfill - Footings 5,360.00 3,752 $30.09 $26,80;

26.063
$112,898 $: $: $: $139,696

Subtotal
Sales Tax

$203,168 $76,800 $0 $0 $0 $279,968

INEEL ORG Labor&rbconhaclor Overheads
$0 $0

$58,9% $22,2R $0 $0 : $61,2~

Subtotal Estimate $361,242
Escalation
Contingency

$67,267 $25,428
$224,002

$0 $0 $0
$64,676

$92,695
$0 $0 $0 $306,677

--Total 9102.2 SITEWORK. GFF 6,752 $553,416 $209,196 $0 $0 $0 $762,614

--- 9102.3 SITEWORK - TFD FACILITY
GEN U.C. per Sf 0.03

Site Grading
CN-LABR 0.903

27,000.00 810 $30.09 $24,373 $13,5R
1.403

$: $: $: $37,873

GEN U.C. per Cy 0.7 CN-LABR 21.063
Excavation & Backfill 8,550.00 5,985 $30.09 $180,069

26.063
$42,75; $: $: $: $222,839

Subtotal
Sales Tax

$204,462 $56,250 $0 $0 $0 $260,712

iNEEL ORG LaborlSubcontraclor Overhaads $59,3%
$0

$18,3%
$0

: $0 $0 $75,6%

Subtotal Estimate $336,396
Escalation $67,695 $18,624
Contingency $225,428

$0 $0 $0
$62,018

$66,319
$0 $0 $0 $267,446

---Total 9102,3 SITEWORK - TFD FACILITY 6,795 $556,940 $153,221 $0 $0 $0 $710,162

-- 9102.4 SITEWORK - BOILER HOUSE
GEN

Site Grading
U.C. per Sf

4,000.00
0.03
120

CN-LABR
$30,09

0.903
$3,611 $2,0%

1.403
$5,611

GEN U.C. per Cy
Excavation & Backfill 500.00

0.7
350

CN-LABR

$30.09

21.063
$10,532 $2,508 $: 26.063

$13,032

GEN U.C. per Cy
~) Excavation & Backfill - Steam& Condensate 800.00
Memo Assume utilities to be 300 feet. Trench to be 6’ to bottom of Irench.

0.7
560

CN-LABR
$30.09

21.063
$16,850 $4,00:

26,063
$20,850

GEN U.C. per Lf

Piping - Staam & Condensate 600.00
0,05

30
CN-LABR

$30.09
1.505
$903 $1,20: $3,00:

8,505
$5,103

Success Estimating and Cost Management System Page No. 10
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., Project Name CONSTRUCTION DETAIL ITEM REPORT Clierk V. J. Balls

Universal Solvent Extraction (UNEX) Feasibility Study- Opfion A - UNEX in GFF Prepared By: Rowleyl Mitchell/ Marler
.
i

Project Localion /NTEC Estimate Type Pfanning
,\
“i

Estimale Numbec2570 - Optfon A
,>.

v,, LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl:. sic Other TOTAL
., — 9102.4 SITEWORK - BOILER HOUSE

.—

GEN U.C. per Cf 0.17 CN-LABR 5.115 16.55
Gilsulale Insulation 477.00 81 $30.09 $2,440

21.665

$: $7,694 $: $: $10,334
,1‘.

,.
Sublotal.>’,.? Sales Tax

$34,335 $9,700 $10,894 $0 $54,930
:

~ INEEL ORG LaborlSubconlraclor Overheads
$545

$9,9% $2,8:
$0 $545

,.
$3,321 $0 $0

...
LL

$16,104

Subtotal Estimate
!:. Escalation $11,368

$71,579

~.,
$3,212 $3,787

4

$0
Contingency;+,,!

I

$37,656 $10,695 $12,612
$18,387

: $0 $61,163

!f -Total 9102.4 SITEWORK - BOILER HOUSE 1,141 $93,527 $26,422 $31,159 $0 $0 $151,109

- 0102.5 SITEWORK - STORAGE FACILITY
GEN

BUILDING EXCAVATION

GEN
BUILDING BACKFILL

U.C. per CY 0.012 CN-ENGR 0.391
17,160.00 206 $32.56 $6,705 $34,32;

U.C. par CY 0,06 CN-ENGR 1.954
12,240.00 734 $32.56 $23,912 $24,46;

2.391
$: $: $41,025

3.954
$: $: $48,392

;jj
:).4 GEN

‘1

U.C. per CY 0.06 CN-ENGR,, 1.954
BUILDING BERM FILL

3,954
$13,80;:.>!, 6,900,00 414 $32.56 $13,480 $: $: $: $27,280

1
*j,.
N Sublolal
d Sales Tax

$44,097 $72,600 $0 $0 $0

!,.

$116,697

~j; INEEL ORG LaborlSubcontractor Overheads $12,8~ $21 .Oz : : : $33,8~

!;.,
,,-’ Subtotal Estimate
!jj Escalation

I

$14,600 $24.037
$150,57

4
Contingency

$0 $0 $0
$48,619

$36,6
$60,045 $0 $0 $0

~j~.
$128,663

-.-Total 9102.5 SITEWORK - STORAGE FACILITY:];. 1,364 $120,117 $197,758 $0 $0 $0 $317,874

+
!:. - 9102.5 SITEWORK -TUNNEL

GEN
(’excavate & Backfill For Tunnel

U,C, per Cy 0.6 CN-IABR 18.054
4,500.00 2,700 $30.09 $61,243 $54,0:

30.054
$: $: $:

Memo Tunnel bollom to be 23’ below existing grade. Tunnel shall be 10’ wlda at the bottom, 15’ high and 100’ long.
$135,243

.......>,$
...

~

I

08/30/2000 Success Estimating and Cost Management System Page No. 11



Projecl Name: CONSTRUCTION DETAIL ITEM REPORT Client: V. J. Balls

Universai Soivent Extraction (UNEX) Feasibility Study - Option A - UNEX in GFF Prepared By: Rowley / Mitcheil / Marier
Project Location: iNTEC Estimale Type: Planning

Estimate Number:2570 - Option A

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL
- 9102.S SITEWORK . TUNNEL

GEN U.C. per Cy 3 CN-LABR 90.27 102.27
Allowance For Hand Excavation 100.00 300 $30.09 $9,027 $1,2:: $: $: $: $10,227

Subtolal $90,270 $55,200 $0 $0 $0 $145,470
Sales Tax $0 $0 $0
INEEL ORG LaborK3ubconlraclor Overheads $26,2% $16,02 $0 $0 $0 $42,2~

I
Subtotal Estimate
Escalation $29,688 $16,276

$107,700
$0 $0 $46,164

Contingency $99,527 $60,861 ;: $0 $0 $180,367

--Total 9102.5 SITEWORK - TUNNEL 3,000 $245,890 $150,361 $0 $0 $0 $396,251

--- 9102.6 SITEWORK - PAVING
GEN

Pavement Removal
U.C. per Sf 0.05 CN-SKWK 1.726 2,926

7,050.00 353 $34.52 $12,188 $8,4% $: $: $: $20,628

GEN U.C. per Sf 0.03 CN-SKWK 1.036
New Pavement $26,25;

4.036
26,250.00 786 $34.52 $27,185 $52,50; $: $: $105,935

Sublolal $39,353 $34,710 $52,500 $0 $0

Sales Tax $0 $2,625
$126,563

INEEL ORG LaborlSubcadraclor Overheads $11 ,4E $10,076
$0 $0

$16,003
$2,625

$0 $0 $37,503

Subtotal Estimate $166,691
Escalation $13,029 $11,492 $18,251 $0 $0 $42,773

Contingency $43,388 $38,269 $60,778 $0 $0 $142,435
I

---Total 9102.6 SITEWORK - PAVING 1,140 $107,195 $94,S46 $150,157 $0 $0 $351,899

-- 9103.1 CONCRETE - GFF
GEN U.C. par Cy 5

(“concrete Footings 953.00 4,765

Memo Includes formwork, concrela, and rebar.

CN-SKWK
$34.52

172.8
$164,488 $: 180

$171,540
352.8

$336,028

GEN U,C. par Cy 5

~)Concrela Floors - 6“ Thick 1,690.00 8,450

Memo Includes formwork, concrete, and rabar.

CN-SKWK
$34.52

172.6
$291,694

180
$304,200 $: 352.6

$595,894$:
CN-SKWK

$34.52
GEN U.C. per Cy 5

~)Concrele Walls -12” Thick 755.00 3,775

Memo Includes formwork, concrete, and rebar.

172,6
$130,313 $: 160

$135,900
352.6

$286,213

CN-SKWK
$34.52

172.6
$142,222

GEN U.C, per Cy 5

(’)Concrele Roof Topping - 4“ Thick 624,00

Memo Includes formwork, concrete, and rebar.

4,120
180

$146,320 $: $: 352.6
$290,542

GEN U.C. per Cy 5

~)Concrele Misc. 250.00 1,250

Memo: Includes formwork, concrete, and rebar.

CN-SKWK
$34.52

172,6
$43,150

180
$45,000

352,6
$66,150
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Project Namrx CONSTRUCTION DETAIL ITEM REPORT
Universal Solvent Extraction (UNEX) Feasibility Study- Option A - UNEX In GFF
Project Location: MWEC

Estimate Numbec2570 - Option A

LEVEL Org/Subcontractor
- 9103.1 CONCRETE - GFF

GEN
Misc. Concrete Pads

GEN
Precasl Concrete Walls - 6“ Thick

GEN
Pre-Slressed Concrete Double Tee Roof Panels

GEN
Pre-Casl Concrele Inverted Tees

GEN
Pre-Casl Concrete Columns- 24” x 24”

GEN
Inslallallon Of Pre-Slressed Wall Panels -56’ Long

GEN
Installelion Of Pre-Slressed Roof Panels

GEN
Inslallatlon Of Pre-Casl Columns

GEN
Installation Of Pre-Casl Inveried Tees

GEN
Craning For Panels & Columns

GEN
Welding & Patching Of Panels

GEN
SIalnvell -56’ High

GEN
Concrete Sidewalks -5’ Wide

GEN
Concrete Ramp

08/30/2000

QTY

U.C. per Lot
1.00

U.C. per Sf
56,560.00

U.C. per Sf
66.800.00

U.C. per Lf

U.C. per Lf

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Oay

U.C. per Ea

U,C. per Ea

U.C. per Lf

600.00

672.00

116.00

114.00

12.00 ‘

10.00

36,00

254.00

2,00

1,200,00

U.C. per Ea
2,00

Hrs Crew/Rate

120
120

0

0

0

0

6
944

8
912

6
96

6
80

20
720

8
2,032

250
500

0.2
240

150
300

CN-SKWK
$34.52

CN-SKWK

CN-SKWK

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34,52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

Labor

4142.4
$4,142

$:

$:

$:

$:

276.16
$32,587

276.16
$31,462

276.16

$3,314

276.16
$2,762

690.4
$24,654

276.16
$70,145

a630

$17,260

6.904
$6,265

5178

$10,356

Success Estimating and Cost Management System

Const Eqp

$:
$:
$:
$:
$:

$:
$:
$:

$:
$:

$:
$:

$:
1000

$2,000

Clienk V. J. Baiis

f%eDared BY: Rowievl Mitchell I Marler
Es~mate T~pe P/anrrkg

Matl

2500
$2,500

$:

$601,208

$:

$:

$:

$:

$:

$:

$:

$5,0;

45000
$90,000

$6,00~

3500
$7,000

Slc

$:
12.25

$692,660

$:

170
$102,000

150
$100,800

$:

$:

$:

$:

$:

$:

$:

$:

$;

Other

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

0
$0

$:

$:

$:

Page No.

TOTAL

6642.4
$6,642

12.25
$692,860

$601,20~

170
$102,000

150
$100,600

276.16
$32,587

276.16
$31,482

276.16
$3,314

276.16
$2,762

690.4
$24,854

296.1(3

$75,225

53630
$107,260

11.904
$14,285

9678
$19,356
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Project Name: CONSTRUCTION DETAIL ITEM REPORT
Universal Solvent Extraction (UNEX) Feasibility Study- Option A - UNEX In GFF
Project !.ocat’, m IWEC
Estimate Nurrv.mr 2570- Optlon A

Client: V. J. Balls

Prepared By: Rowley /Mitchell / Marler
Estimate Type: Planrdng

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL
--- 9103.1 CONCRETE - GFF

GEN U.C. per Ea o 50000 50000
Loading Dock 2.00 0 $: $: $0 $100,000 $: $100,000

Sublolal $977,054 $2,000 $1,516,740 $995,660 $0 $3,491,454
Sales Tax $75,837
INEEL ORG LaborlSubconlractor Overheads

$0 $0 $75,837
$283,6: $5% $462,325 $289,040 $0 $1,035,585

I
Subtotal Estimate $4,602,876
Escalation $323,494 $662 $527,288 $320,654 $0
Contingency $411,669 $843

$1,181,098
$671,369 $419,732 $0 $1,503,833

--Total 9103.1 CONCRETE - GFF 28,304 $1,996,075 $4,066 $3,253,559 $2,034,086 $0 $7#287,ao7

--- 9103,2 CONCRETE - TFD FACILITY
GEN U.C. per Cy

(*concrete Foollnga
Memo Includes formwork, concrete, and rebar.

5
2,150

5
3,625

5
1,000

5
850

5
1,250

120
120

0

0

8
1,360

20
480

8
1,360

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK

CN-SKWK

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

172.6
$74,218 $: 180 $:

$:

$:

$:

$:

$;
12.25

$445,226

$:

$:

$:

$:

352.6
$151,618

352,6
$255,635

352.6
$70,520

352,6
$59,942

352.6
$68,150

6642.4
$6,642

12.25
$445,226

$123,30~

276,16
$46,947

690.4
$16,570

296.16
$50,347

430.00

725.00

200.00

170.00

250.00

1.00

$77,400

180
$130,500

180
$36,000

180
$30,600

180
$45,000

2500
$2,500

$:

$123,308

$:

0
$0

$3,4%

GEN U.C. per Cy
(’concrete Floors -12” Thick
Memo Includes formwork, concrete, and rebar.

172.6
$125,135

172.6.
$34,520

GEN U.C. per Cy
(“concrete Walls -12” Thick
Memo: Includes formwork, concrete, and rebar.

GEN U.C. par Cy
(“) Concrete Roof Topping
Memo: Includes formwork, concrete, and rebar.

GEN U.C. per Cy
~)Concrete Misc.
Memo Includas formwork, czmcrele, and rebar.

172.6
$29,342

172,6
$43,150

4142.4
$4,142

GEN U.C. par Lot

Misc. Concrete Pads

GEN U.C. par Sf

Precast Concrete Walls -12” Thick 36,345.00 $:
GEN U.C. per Sf

Pre-Stressed Concrele Double Tee Roof Panels 13,700.00

GEN U.C. par Ea

Installation Of Pre-S!ressed / Precsst Panals 170.00

0
$0

276.16
$46,947 $:

GEN U.C. per Day

Craning For Panels & Beams 24.00
690.4

$16,570

GEN U.C. per Ea
Welding & Palching Of Panels 170.00

276.16
$46,947
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Pro]ectName CONSTRUCTION DETAIL ITEM REPORT Clienk V. J. Balls
Universal Solvent Extraction (UN=) Feasibility Study - Option A - UNEXln GFF
Project Locatiom /NTEC .
Estimale Number:2570 - Opt;on A

LEVEL Org/Subcontractor
— 9103,2 CONCRETE - TFD FACILITY

GEN
Stairwell -100’ High

QTY

U.C. per Ea
1.00

GEN U.C. per Cy
(’concrete Floors -24” Thick 585,00
Memo Includes formwork, concrete, and rebar.

GEN U.C. per Cy
(’concrete Shielding Walls -24” Thick 1,005.00
Memrx Includes formwork, concrete, and rebar.

GEN U.C. per Lf
Concrete Sidawalks -5’ Wide 250,00

Hrs Crew/Rate

400 CN-SKWK
400 $34.52

5 CNSKWK
2,925 $34.52

5 CN-SKWK
5,025 $34,52

0.2 CN-SKWK
50 $34.52

Labor

13808
$13,806

172.6

$100,971

172.6
$173,463

6.904

$1,726

Const Eqp

Prepared By: Rowley/ Mitchell/ Marler
Estimate Type P/ann/ng

Matl Slc Other TOTAL

60000
$60,000

73808
$: $: $73,608

180 352.6
$105,300 $: $: $206,271

180
$160,900

352.6
$: $: $354,363

11.904
$1,25; $: $: $2,976

Sublolal $710,939 $0
Sales Tax

$796,150 $445,226 $0 $1,952,316

$206,3~
$0 $39,808 $0 $39,806

INEEL ORG LaborK3ubcontraclor Overheads $0 $242,678 $129,2: $0 $578,313

Subtotal Estimate $2,570,437
Escalel[on $235,386 $0 .$276,778
Conllngency $’299,705

$147,410 $0 $659,574
W $352,406 $187,690 $0 $839,803

-Total 9103.2 CONCRETE - TFD FACILITY 20,595 $1,452,416 $0 $~,707,a22 $909,576 $0 $4,069,813

-. e103.3 CONCRETE - BOILER HOUSE
GEN

(’)Concrele Foolings & Floors
U,C. per Cy 5 CN-SKWK 172.6 . 180

92.00 460 $34.52 $15,679 $:
352.6

$: $:
Memo Irrcludas formwork, concrete, and rebar.

$16,560 $32,439

GEN U.C. per Lf 0.2 CN-SKWK 6,904
Concrete Sidewalks -5’ Wida 100.00 20 $34.52

11.904
$690 $: $50: $: $: $1,190

GEN U.C. per Lot 20 CN-SKWK 690.4
Misc. Concrele Pads

500
1.00 20 $34.52 $690 $:

1190.4
$500 $: $: $1,190

Sublolal
Sales Tax

$17,260 $0 $17,560 $0 $0
$0

$34,620
$878

INEEL ORG LaborlSubmnlractor Overheads $5,0%
$0 $0 $878

$0 $5,353 $0 $0 $10,363

Subtotal Esllmale
Escalation $5,715 $0 $6,105 $0

$46,061
$0 $11,819

Contingency $7.276 $0 $7,773 .$0 $0 $15,049

--Total 9103.3 CONCRETE - BOILER HOUSE 500 $35,261 $0 $37,668 $0 $0 $72,929

- 9103.4 CONCRETE - STORAGE FACILITY
GEN U.C. per EA 75000

Hatch Plugs 3.00 0 $:
75000

$: $: $225,000 J $225,000
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Project Name: CONSTRUCTION DETAIL ITEM REPORT
Universal Solvent Extraction (UNEX) Feasibility Study- Option A - UNEX In GFF
Projecl LocalIon: /NTEC
Estimate Numbec2570 - Option A

LEVEL Org/Subcontractor
-- 9103.4 CONCRETE - STORAGE FACILITY

GEN
Precast Concrete Walls - 6“ Thick

QTY

U.C. per Sf
17,160.00

GEN U.C. per Sf
Pre-Slressecf Concrele Double Tee Roof Panels 20,440.00

GEN U.C. per Ea
Inslallalion Of Pre-Slressed I Precast Panels

GEN U.C. per Day
Craning For Panels & Beams

GEN UC. par Ea
Welding & Patching Of Panels

GEN U.C. per Cy
~)Concrele Foollnge
Memo Includes formwork, cancrele, and rebar.

GEN U.C. per Cy
(“)Concrele Floors - 6“ Thick
Memo Includes formwork, mncrele, and rebar.

GEN U.C. per Cy
(’)Concrele Partition Wall -12” Thick
Memo Includes formwork, mncrele, and rebar,

GEN UC. per Lf
Concrele Sidewalks -6’ Wide

126,00

22.00

126.00

260.00

380.00

180.00

500.00

Hrs Crew/Rate

o

0

8
1,006

20
440

6
1,008

5
1,300

5
1,900

5
“900

0.2
100

CN-SKWK

CN-SKWK

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SI(WI(
$34.52

Labor

$:

$:

276.16
$34,706

690.4
$15,189

276.16
$34,796

172.6
$44,876

172,6
$65,586

172.6
$31,068

6.904
$3,452

Const Eqp

$:

$:

$:

‘0
$0

$:

$:

$:

$:

$:

Client:

Prepared By

Estimate Type:

V. J. Ba/Ls

Rowley /Mitchell / Marler
Planning

Matl

$:

$16396;

$:

$:

$2,5;

180
$46,800

180
$68,400

180
$32,400

$2,50~

WC

$145,8~

$:

$:

$:

0
$0

$:

$:

$:

$:

Other

$:

$:

$:

$:

$:

$:

$:

$:

$:

TOTAL

$145,:6:

$183,96;

276.16
$34,796

690.4
$15,189

296.16
$37,318

352.6
$91,676

352.6
$133,988

352.6
$63,468

11.904
$5,952

Subtotal $229,765 $0 $336,580
Sales Tax

$370,860 $0
$0

$937,205
$0 $16,829

INEEL ORG Labork3ubcontractor Overheads $66,701
$0

$0 $102,595 $107,6~
$16,829

$0 $276,956

Subtotal Estimate
Escalation $76,073

$1,230,990
$117,011

Contingency
$122.788 $0

$96,860 : $148,984
$315,872

$156,340 $0 $402,184

---Total 9103,4 CONCRETE - STORAGE FACILITY 6,656 $469,399 $0 $721,998 $757,649 $0 $1,949,047

- 9103.5 CONCRETE - TUNNEL
GEN U.C. per Cy 5 CN-SKWK 172.6 0 160 0 0 352.6

~) Concrete For Tunnel -12” Thick All Surfaces 190.00 950 $34.52 $32,794 $0
Memo Includes formwork, concrele, and rebar. Tunnel bottom to be 23’ below existing grade. Tunnel shall be 10’ wide at the bottom, 16’ high and 100’ long.

$34,200 $0 $0 $66,994

I
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Pro]ect Name CONSTRUCTION ”DETAIL ITEM REPORT Client

Universal Solvent Extraction (UNEX) FeasibNty Study - Option A - UNEXhr GFF
Project Locatiom INTJSC

Prepared By:

Estimate Type

Estimate Numben2570 - Optkm A

V. J. Balls

Rowleyl Mitchelll Marler
Planning

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl sic Other TOTAL

- 9103.5 CONCRETE -TUNNEL .

* Subtolal $32,794
Sales Tax

$0 $34,200 $0
, $0

$0 $66,994

INEEL ORG LaborlSubcrm!raclor Overheads
$0 $1,710 $0 $0

$9,520 $0 $10,425
$1,710

$0 $0 $19,945

Subtotal Estimate
Escalation

$68,649
$10,858

Contingency
$0

$13,825
$11,889 $0 $0 $22,747

$0 $15,138 $0 $0 $28,963

-Totsl 9103.5 CONCRETE - TUNNEL 950 $66,997 $0 $73,362 $0 $0 $140,359

- 9105,2 METALS - GFF
STEEL U.C. per Sf 0,04 CN-IRON 1.606

Structural Steel - Suparslruclure 66,790.00 2,672 $40.16 $107,291 $: $160,;9i
4.006

$: $: $267,587

STEEL U.C. per Lot 1000 CN-IRON 40160
Grating & Misc. Malals 1.00

150000
1,000 $40.16

190160
$40,160 . $: $150,000 $: $:

GEN

$190,160

U.C. par Sf
(’)Pre-Engineered Metal Building 24,380.00 0 $: $: $: “ $487,6; $:
Memo: Office I reslroom, Tru-Pak, and Iruck airlock areas.

$467,6:

Subtotal $147,451 $0 $310,296
Sales Tax $0

$467,600 $0 $945,347

INEEL ORG LaborlSubconlraclor Overheads
$0 $15,515 $0

$61.631 $0 $136,622
$15,515

$141 ,5% $0 $340,003

Subtotsl Estimate
Escalation $53,702 $0

$1,300,866

Conlingancy
$118,660 $161,440 $0 $333,802

$68,376 $0 $151,084 $206,553 $0 $425,014

-Total 9105.2 METALS - GFF 3,672 $331,360 $0 $732,178 $096,144 $0 $2,059,681

- 9105.3 METALS . TFD FACILIN
STEEL

Liner Plale -41 Up From Floor

STEEL
Misc. Embads

STEEL
Grallng & Misc. Metals

STEEL
Structural Steel - Superslruclure

U.C, per Sf 2 CNIRON 80.32
1,025.00 2,050 $40.16 $82,328 $: $I0,2J

90.32
$: $: $92,578

U.C. per Lot 200 CN-IRON 8032 25000
1.00 200 $40.18 $8,032 $: $25,000

33032
$: $: $33,032

U.C. par Lot 1000 CN-IRON 40160
1.00

150000
1,000 $40.16 $40,160 $: $150,000

190160
$: $: $190,160

U.C. per Sf 0.04 CN-IRON 1.606
13,700.00 548 $40.16 $22,006 $; $32,tEi

4.006
$: $: S54,868
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Project Name: CONSTRUCTION DETAIL ITEM REPORT Client: V. J. Balls

Universal Solvent Extract{on (UNEX) Feasibility Study - Option A - UNEX In GFF Prepared By Rowley / Mitcheil / Marler
Project Lcmatlon INTEC Estimate Type: Planning
Estimate Numbec2570 - Option A

LEVEL Org/Subcontractor

-- 9105.3 METALS - TFD FACILITY
STEEL

Stairway

QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL

U.C. per Ea 10 CN-IRON 401.6 3000 3401,6
1.00 10 $40.16 $402 $: $3,000 $: $: $3,402

Subtolal $152,929 $0
Sales Tax

$221,130 $0 $0 $374,059
$0 $0 $11,057 $0 $0 $11,057

INEEL ORG LaborlSubcontraclor Overheads $64,128 $0 $97,363 $0 $0 $161,491

Subtotal Estimate $546,606
Escalation $55,697 $0 $84,562 $0 $0 $140,259
Contingency $70,916 $0 $107,669 $0 $0 $176,566

--Total 9105.3 METALS - TFO FACILITY 3,808 $343,670 $0 $521,781 $0 $0 $865,451

--- 9105.4 METALS - BOILER HOUSE
GEN U.C. per Sf

Pre-Engineered Metal Building 3,120.00 0 $: $: $: $56,1~ $: $56,11

GEN U.C. per Lol 40 CN-IRON 1606.4 1200 2806.4
Misc. Metals 1.00 40 $40.16 $1,606 $: $1,200 $: $: $2,806

STEEL U.C. per EA 40 CN-IRON 1606.4 275 1881.4
BOILER STACK SUPPORTS 2,00 60 $40.16 $3,213 $: $550 $: $: $3,763

STEEL UC. per LBS 0.016 CN-IRON 0.723 1.62 2.343
BOILER BUILDING PLATFORMS 11,000.00 196 $40.16 $7,952 $: $17,820 $: $: $25,772

STEEL U.C. per LBS” 0.012 CN-IRON 0.482
BOILER BUILDING ROOF FRAMING $; $6,776 $;

0.882
21,840,00 262 $40.16 $10,525 $: $19,261

.%blolal $23,296 $0 $28,306 $56,160 $0
Sales Tax $0 $0 $1,415

$107,762

INEEL ORG LaborASubconlraclor Overheads
$0 $1,415

$9,561 $0 $12,300 $16,3% $0 $38,165

Subtotal Estimate
Escalation $6,431 $0 $10,783

$147,342
$18,594 $0 $37,808

Contingency $10,735 $0 $13,729 $23,675 $0 $48,139

--Total 9105.4 METALS - BOILER HOUSE 580 $52,024 $0 $66,534 $414,732 $0 $233,290

--- 9105.5 METALS - STORAGE FACILITY
STEEL U.C. per TON 6 CN-IRON 240.96 1100

CHARGE FACE SLAB FRAME 780.00 4,660 $40.16 $187,949
1340.96

$: $856,000 $: $: $1,045,949

STEEL UC. per TON 10 CN-IRON 401.6 1200

BUILDING STRUCTURAL STEEL 756.00 7,560 $40.16 $303,610
1601.6

$: $907,200 $: $: $1,210,810

STEEL UC. per LF 3.85 CN-IRON 154.616 161
GANTRY CRANE RAILS, EMBEDS, ETC.

o 315.616
400.00 1,540 $40.16 $61,846 $: $64,400 $: $0 $126,246
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Project Name CONSTRUCTION DETAIL ITEM REPORT
Universal Solvent Extraction (UNEX) Feasibility Study- Option A - UNEX in GFF
Project Location: /NTEC
Estimate Number:2570 - Option A

Client V. J. Balis
Prepared By: Rowleyl Mitcheii I Mader
Estimate Type P/arming

LEVEL Org/Subcontractor
- 9105,5 METALS - STORAGE FACILITY

STEEL
RAILROAD TRACKS - WITHIN BUILDING

QTY Hrs Crew/Rate Labor Const Eqp Matl SIc Other TOTAL

U.C. per LF 2 CN4RON 80,32
180.00 360 $40.16 $14,458 $:

92,
$16,560

172.32
$31,016

STEEL U.C. per LF 2 CN-IRON 60.32
TRANSFER CART RAILS 210.00 420 $40.16 $16,867 $: $19432

172.32

$36,187

STEEL U.C. per SF 0.25 CN4RON 10.04
BIRD SCREEN AND VENT LOWERS 2,300.00 575 $40.16 $23,092 $: $92,0~ $: 50.04

$115,092

STEEL U.C. per SF CN-IRON
AIR OUTLET WALL (INSIDE) 12,600.00 0 $: $: $151,2X $151,2:;

STEEL U.C. per Lol 750 CNJRON 30120
(’)Misc. Steel 1.00 750 $40.16 $30,120 $:
Memo Handrails, stairways, grating, and etc.

45000
$45,000

75120

$75,120

Sublolal
Sales Tax

$637,942 $2,002,480 $151,200 $2,791,622
E

$267,5:
:

INEEL ORG LaborK3ubcontraclor Overheads
$1OO.I24 $100,124

$0 $661,685 $63,4: $0 $1,212,596

Subtotal Estimate $4,104,341
Escalation
Contingency

$232,338 $765,769 $55,067 $0 $1 ,053,1?4
$295,825 “ K $975,015 $70,114 $0 $1,340,954

--Total 9105.5 METALS - STORAGE FACILITY

- 9107.1 THERMAL & MOISTURE PROTECTION. GFF
GEN

2“ Thick Foundation Insulallon Board

GEN
3“ Thick Exlruded Polyslyrena Insulation Board

GEN
Stucco Finish - lW’ Thick

GEN
4“ Rigid Roof Insulation -2 Ea. 2“ Layers Of
Polyisocyanurale insulation Board

ROOF
EPDM Singla Ply Membrane Roofing

ROOF
Redwood, Flashing, & Etc.

GEN
3-1/2” Tfllck Ball fnsulallon - Metaf Building Walls

GEN
6“ Vinyl Faced Batt Insulation - Metal Buildlng Walla

----- . . ..—. . .—
$4,725,072 $339,764 $0 $6,496,469$1,433,013

U,C. per Sf
6,700,00

U.C. per Sf
46,000.00

U.C. per Sf
46,000.00

U.C. per Sf
66,700.00

U.C. per Sf
66,790.00

U.C. per Lot
1.00

U.C. per Sf
35,360.00

U.C. per Sf
35,360.00

0.033
221

CN.CARP
$34.64

1.143
$7,659 $4,:2:

1.743
$11,679

0.06
2,780

CN-CARP
$34.64

2.078
$95,606 $: 4.178

$192,206

0.08
3,660

CN4ABR
$30.09

2.407

$110,731 $: 6.007
$317,731

CN.LABR

$30.09

0.02
1,336

0.802
$40,194

0.95
$63,451 $: ‘

1.552
$103,645

0,014
935

CN.ROFC
$29.95

0.419
$28,005

2,619
$174,943

300
300

CN-ROFC
$29.95

8965
$6,985

7500
$7,500

16485
$16,465

0.016
566

CN.CARP
$34.64

0.554
$19,598

0.35
$12,376

0.904
$31,974

0.018
636

CN.CARP
$34.64

0.624
$22,046

0.4
$14,144

1.024
$36.192
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Client: V. J. Balls

Prepared By: Rowley /Mitchell / Marler
Estimate Type: P/annhrg

Project Name: CONSTRUCTION DETAIL ITEM REPORT
Universal Solvent Extraction (UNEX) Feasibility Study - Option A - UNF~ In GFF
Project LocalIon: hVTEC
Estimate Numbec2570 - Option A

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp
- 9107.1 THERMAL & MOISTURE PROTECTION - GFF

GEN U.c. per Sf 0.045 CN-CARP 1,559 0

Matl Slc Other TOTAL

2.659
$26,0’;; $: $: $64,822lnsul-Basket - Metal Building Roof 24,360.00 1,097 $34.64 $36,004 $0

GEN U,C. per SF 0.007
3“ Unfaced Batl Insulation - Melal Building Roof

CN-CARP 0.242
24,360.00 171 $34.64 $5,912 $:

0.2 0.442
$4,876 $: $: $10,788

GEN U.C. per Sf 0.007 CN-CARP 0.242
6“ Vinyl Faced Ball Insulelion - Metal Building Roof 24,380.00 171 $34,64 $5,912 $:

0,33 0.572
$8.045 $: $: $13,957

Subtotal $382,653 $0
Sales Tax

$591,768 $0 $0 $974,421

$137,8~
$0 $29,568 $0 $0 $29,588

INEEL ORG LaborlSubconlraclor Overheads $0 $297,816 $0 $0 $435,688

Subtotal Estimate $1,439,697
Escalation $133,567 $0
Contingency $170,064

$235,859 $0 $0
$0 $300,306

$369,426
$0 $0 $470,372

--Total 9107.1 THERMAL & MOISTURE PROTECTION - GFF 11,873 $824,156 $0 $1,455,339 $0 $0 $2,279,496

-- 9107.2 THERMAL & MOISTURE PROTECTION - TFD FACILITY
GEN U.C. r)er Sf 0.033

66
CN-CARP

$34.64
1.143

$2,286 $1,;0: 0
$0

1.743
$3,4862“ Thick Foundation Insulation Board 2,000.00

GEN U.C. per Sf
3 Thick Extruded Polystyrene Insulation 130ard 37,000.00

0.06
2,220

CN-CARP
$34.64

2.078
$76,901 $: 2,1

$77,700 $: 4.178
$154,601

tiN-WBR
$30.09

GEN U.C. per Sf
Stucco Finish - IL?’ Thick 37,000.00

0.06
2,960

2.407
$89,066 $166,:0:

6.907
$255,566

I

GEN UC. per Hr

High Work Allowance - Add 25% To Labor 1,290.00
0.25
323

CN-LABR
$30.09

7.523
$9,704

7.523
$9,704

GEN U.C. per Lot
Manllft Allowance 1.00

3000
$3,0000 $3,000

$:
GEN U.C. per Sf

4“ Rfgid Roof Insulation -2 Ea. 2“ Layers Of 13,700.00
Polylsocyanurale Insulation Board

0.02
274

CN-LABR
$30.09

0.602
$8,245

0,95
$13,015

0
$0

1.552
$21,260

ROOF
EPDM Single Ply Membrane Roofing

U.C. per Sf
13,700.00

0,014
192

CN-ROFC
$29.95

0.419
$5,744

2.2
$30,140 $: $: 2.619

$35,864
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Project Name CONSTRUCTION DETAIL ITEM REPORT Clienk
Universal Solvent Extraction (UNE)(J Feasibility Study- Option A - UNEX In GFF Prepared By:

V. J. Balls

Rowleyl Mitcheil I Marler
Project Location: /NTEC Eslimate Typ& Planning
Estimate Number:2570 - Option A

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor ~.. .Matl - Slc Other TOTAL
- 9107.2 THERMAL & MOISTURE PROTECTION - TFD FACILITY

ROOF U.C. per Lot 200
Redwood,Flashing,& Etc.

CN-ROFC 5990 5000
1.00 200 $29.95

10990
$5,990 $: $5,000 $: $: $10,990

Sublotal $197,937 $3,000
Sales Tax

$293,555 $0 $0 $494,492
$14,678

INEEL ORG LaborlSubconlraclor Overheads $65,9%
$0

$6~ $116,201 g
$14,678

$0 $163,031

Subtotal Estimate
Escalation $67,716

$692,200

Contingency
$993 $108,910

$86,219
$0 $0

$1,265 $136,669
$177,618

$0 $0 $226,153

-Tolal 9107.2 THERMAL& MOISTURE PROTECTION - TFO FACILITY 6,234 $417,630 $6,129 $672,012 $0 $0 $1,095,971

- 9107.3 THERMAL & MOISTURE PROTECTION - BOILER HOUSE
INSUL U.C. per SF

EXTERIOR WALL INSULATION WI Z-GIRTS 6,720.00 0 $: $: $12,;6: $: $12,7’6:

INSUL U.C. per SF
ROOF INSULATION 3,120.00 0 $: $: $; $3,12; $: $3,12~

GEN U.C, per SF 0.023 CN-SHEE 0.618
EXTERIOR WALL METAL SIDING

3.616
6,720.00 155 $35.46 $5,464 $: $20,16~ $: $: $25,644

GEN U.C. per SF 0.016 CN-SHEE 0.566
STANDING SEAM METAL ROOF 3,120,00 50 $35.48 $: $15,60~

5.566
$1,771 $: $: $17,371

GEN
2“ Thick.Foundation Insulation Board

U.C. per Sf 0.033 CN.CARP 1.143
950.00 31 $34.64

1.743
$1,066 $: $:;: $: $: $1,656

Subtotal $6,341 $36,330
Sales Tax

$15,888 $0
: $1,617

$60,559

INEEL ORG LaborlSubsonlractor Overheads $2,4~
$0

$0 $11,074
$1,617

$6,6% $0 $20,158

Subtotal Estlmata $82,533
Escalation $2,762 $0
Contingency

$12,630 $5,786
$3,516 $0 $16,081 $7,368

$21.176
% $26,965

-Total 9107.3 THERMAL & MOISTURE PROTECTION - BOILER HOUSE 238 $17,040 $0 $77,931 $35,704 $0 $130,676

-- 9107.4 THERMAL & MOISTURE PROTECTION - STORAGE FACILITY
, GEN U.C. per Sf 0,033 CN-CARP 1.143

2“ Thick Foundallon Insulallon Board 2,300.00 76 $34.64 $2,629
1.743

$: $1,:0: $: $: $4,009

GEN U.C. per Sf 0.06 CN-CARP 2.078
3“ Thick Extruded Polyslyrane Insulation Board 17,200,00 1,032 $34.64

4.176
$35,746 $: $36,;2; $: $: $71,868

GEN U.C. per Sf 0.06 CN-fABR 2.407

Stucco Finish -112” Thick 17,200.00 1,376 $30.09
6,907

$41,404 $: $77,:6: $: $: $116,604
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Project Name. cONSTRUCTION DETAIL ITEM REPORT Client: V. J. Balls
Urrlversal Solvent ExtractIon (UNEX) Feaslbllity Study - OptIon A - UNEX In GFF Prepared By: Rowley /Mitchell / Marler
Projecl Location: /NTEC Estimate Type: P/anrrlng
Estimate Number:2570 - Option A

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL
— 9107,4 THERMAL& MOISTURE PROTECTION - STORAGE FACILITY

GEN U.C. per Hr 0.25 CN-LABR 7.523
High Work Allowance - Add 25% To Labor 2,408.00 602 $30.09

7,523
$18,114 $: $: $: $: $18,114

GEN U,C. per Lot 3000
ManMlAllowance 1.00

3000
0 $: $3,000 $: $: $: $3,000

GEN U.C. per Sf 0.02 CN-LABR 0.602 0.95
4“ Rigid Roof Insulation -2 Ea. 2“ Layers Of 20,500.00 410

1.552
$30.09 $12,337 $: $19,475 $: $:

Polyisocyanurale insulation Board
$31,812

ROOF U.C. per Sf 0.014 CN-ROFC 0.419 2.2 2,619
EPDM Single Ply Membrane Rooring 20,500.00 287 $29.95 $8,596 $; $45,100 $: $: $53,698

ROOF U.C. per Lot 200 CN-ROFC 5990 5000 10990
Redwood, Flashing, & Etc. 1.00 200 $29.95 $5,990 $: $5,000 $: $: $10,990

Subtotal
Sales Tax

$124,818 $3,000 $184,475 $0 $312,293
:

INEEL ORG Labor/Subcontractor Overheads
$9,224

$46,7%
$0 $9,224

$6~ .$94,327 $0 $0 $141,996

Subtotal Estimate
Escalation $44,037 $993 $73,907

$463,513

Contingency $56,070
$0 $0 $118,937

$1,265 $94,103 $0 $0 $151,437

--Total 0107.4 THERMAL & MOISTURE PROTECTION - STORAGE 3,983 $271,722
FACILllY

$6,129 $456,036 $0 $0 $733,887

- 9106.1 DOORS & WINDOWS - GFF
GEN U.C. per Ea 10 CN-CARP 346.4 0

Single HM Doors& Hardware
1000

30.00 300 $34.64
1346.4

$10,392 $0 $30,000 $: $: $40,392

GEN U.C. per Ea 15 CN-CARP 519.6
Double HM Doors& Hardware

1600
2.00 30 $34.84

2319,6
$1,039 $: $3,600 $: $: $4,639

GEN U.C. per Ea 12 CN-CARP 415.68
Exterior Doors - Single

2000 0
7.00 84 $34.64 $2,910 $:

2415,68
$14,000 $: $0 $16,910

GEN U.C. per Ea 20 CN-CARP 692.8
Exterior Doors - Oouble

3000
2.00 40 $34.64

3692.8
$1,386 $: $6,000 $: $: $7,386
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Pro]ect Namrx CONSTRUCTION DETAIL ITEM REPORT Clierrk V. J. Balls
Universal Solvent Extraction (UNEX) Feasibility Study- Option A - UNEX In GFF
Project Location: /N7EC

Prepared By: Rowley] Mitchell I Marler
Estimate Type: Planrdng

Estimate Number:2570 - Option A

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl sic Other TOTAL

- 9108.1 DOORS & WINDOWS - GFF
GEN U.C. per Ea 75 CN-CARP 2598

12’x12’ Overhead Roll-Up Door
16000

2.00 150 $34.64
16596

$5,196 $: $32,000 $: $: $37.196

Sublolal $20,923 $0 $65,600
Sales Tax

$0 $0 $106,523
$0 $4,280 $0

INEEL ORG LaborlSubconlrsctor Overheads $6,0g
$4,280

$0 $26,092 $0 z $32,166

Subtolal Estimate
Escalation $6,927 $0

$142,969
$29,756 $0 $0

Corrlingency $6,620 $0 $37,890 $0
$36,666

$0 $46,710

-Tatal 9108.1 DOORS&WINDOWS - GFF 604 “ $42,744 $0 $163,621 $0 $0 $226,364

-- 9108.2 DOORS & WINOOWS - TFD FACILITY
GEN U.C. per Ea 10 CN-CARP 346.4

Single HM Doors& Hardware
1000

12.00 120 $34.64 $4,157 $: $12,000
1346.4

$: !$: $16,157

GEN U.C. per Ea 15 CN-CARP 519.6
Double HM Doors& Hardware

1600
6.00 90 $34.64

2319.6
$3,116 $: $10,6OO $: $: $13,916

GEN U.C. per Ee 12 CN-CARP 415.68
Exterior Doors

2000 2415.68
4.00 46 $34.64 $1,663 $: $6,000 $: $: $9,663

GEN U.C. per Ea 40 CN-CARP 1385.6 500
3’ x 7’ Shielding Door’s

25000
2.00 60 $34.64 $2,771 $1,000

26885.6
$50,000 $: $: $53,771

GEN U.C. per Ea 75 CN-CARP 2596 16000
12’x12’ Overhead Roll-Up Door 2.00 150 $34.64

16596
$5,196 $: $32,000 $: $: $37,196

Subtotal $16,904 $1,000 $112,800
Sales Tax

$0 $0 $130,704
$5,640

INEEL ORG LaborK3ubconlraclor Overheads $4,9%
$0

$2%
$0 $5,640

$34,383 $0 $0 $39,561

Subtotal Estimate $175,925
Escslalion
Contingency

$5,597 $331 $39,214 $0 $0
$7,126 $422 $49,930

$45,142
$0 $0 .$57,476

-Total 9108.2 DOORS &WINDOWS - TFD FACILITY 466 $34,536 $2,043 $241,967 $0 $0 $278,545

- 9108.3 DOORS & WINDOWS - BOILER HOUSE
GEN U.C. per Ea 10 CN-CARP 346.4

Single HM Doors& Hardware
1000

3.00 30 $34.64 $1,039 $:
1346.4

$3,000 $: $: $4,039

GEN U.C. per Ea 15 CN-CARP 519.6 irJoo 2319.6
Double HM Doors& Hardware 1.00 15 $34.64 $520 $: $1,600 $: $: $2,320
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Project Name: CONSTRUCTION DETAIL ITEM REPORT ~llen~ V. J. Balls

Universal Solvent Extraction (UNEX) f-easibfMy Study - Opfion A - VNEX h GFF
Project Location: INTEC

~pared By: Rowley /Mitchell / Marler
Estimate Type: P/arming

Estimate Number:2570 - Ooflon A

LEVEL Org/Subcontractor
-- 9108.3 DOORS & WINDOWS - BOILER HOUSE

GEN

QTY Hrs Crew/Rate Labor Const Eqp Matl SIc Other TOTAL

U.C. per Ea 75 CN-CARP 2598 16000
1.00 75 $34.64

18598
$2,5~6 $: $16,000 $: $: $18,59812x12’ Overhead Roll-Up Door

Sublolal $4,157 $0
Sales Tax

$20,600 $0 $0

$0 $1,040
$24,957

$0
INEEL ORG LaborlSubcontraclor Overheads $1,2:

$1,040
$0 $8,340 : $0 $7.547

Subtotal Estlmale
Escalation $1,376 $0 $7,231

$33,544
$0 $0

Contingency $1,752 $0
$8,607

$9,207 $0 $0 $10,959

---Total 9108.3 DOORS & WINDOWS - BOILER HOUSE 120 $8,492 $0 $44,618 $0 $0 $53,110

--- 9108.4 DOORS & WINDOWS - STORAGE FACILITY
GEN UC, per EA 75 CN-SKWK 2569

OVERHEAD 000RS
16000

2.00 150 $34.52
18589

$5,178 $: $32,000 $: $: $37,176

GEN Lf.C. per EA 10 CN-SKWK 345.2
PERSONNEL DOORS

1000
5.00 50 $34.52

1345.2
$1,726 $: $5,000 $: $: $6,726

Sublolal $6,904 $0 $37,000 $0
Sales Tax

$0 $43,904
$0 $1,850

INEEL ORG Labor/Subcontractor Overheads
$0

$2,0:
$0

$0 $11,278
$1,650

$0 $0 $13,282

Subtotal Estimate $59,036
Escalation $2,286 $0
Contingency

$12,863 $0 $0 $15,149
$2,910 $0 $16,378 $0 $0 $19,266

---Total 9108.4 DOORS & WINDOWS - STORAGE FACILITY 200 $14,105 $0 $79,369 $0 $0 $93,473

-- 9109.1 FINISHES - GFF
PAINT UC. per Sf 0.012

23,500.00 282
CN-PAIN

$30.39
0.365

$8,570
0.12

$2,620
0.485

$11,390Painting Gypsum Board Wall

PAINT
Paint Structural Steel

U.C, per Sf 0.08
13,700.00 1,096

CN-PAIN
$30.39

2.431
$33,307

2.531
$34,677

PAINT
Floor Painting - Drum Storage

U,C. per Sf 0,011
52,000.00 572

CN-PAIN
$30.39

0.334
$17,383

0.5
$26,000

0
$0

0.834
$43,363

U.C. per Sf 0.011
14,600.00 163

U.C. per Lot 250
1.00 250

PAINT
Floor Painting - Drum Processing

CN.PAIN
$30.39

0.334
$4,947 $7,4%

0.834
$12,347

PAINT
Pipe Paining / I.D.

CN-PAIN
$30.39

7597.5
$7,598

4000
$4,000

11597.5
$11,598

PAINT
Paint Doors & Frames

U.C. per Ea 4
65.00 260

CN-PAIN
$30.39

121.56
$7,901

50
$3,250

171.58
$11,151
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Client V. .f. Balls

Prepared By: Rowleyl Mitchell I Marler

.:,,:
(

Project Nam& CONSTRUCTION DETAIL ITEM REPORT
Universal Solvent Extraction (UNEX) Feasibilifv Sfrrdv - Owtion A - UNEX In GFF
Project Location: /NTEC “ -
Estimate Number:257(l - Opf/on A

---
Estimate Type Planning

Other

$:

$:

$:

$:

0
$0

$:

$:

$:

$:

0
$0

LEVEL Org/Subcontractor
- 9109.1 FINISHES - GFF

PAINT

QTY

U.C. per Lol
1.00

U.C.per Sf
10,550.00

U.C. per Sf
4,100.00

U.C. per Ea
4,00

U.C. per Lf
2,000.00

U.C. per Sf
10,550.00

U.C. per Lot
1.00

U.C. per Sf
12,000.00

U.C, per Sf
23,500.00

U.C. per Sf
14,800.00

Hrs Crew/Rate Labor Const Eqp Matl

150
$150

$15,6’2:

$10,;5:

200
$800

0.75
$1,500

$10,55:

750
$750

0,24
$2,880

0.33
$7,755

$:

sic

$:
0

$0

$:
$’:
$:
$:
$:
$:
$:

$103,60;

TOTAL

80
80

CN-PAIN
$30.39

2431.2
$2,431

2581.2
$2,581

2.403

$25,348 .

3.888

$15.931

230.09
$920

2.555
$5,111

2.204
$23,248

957.84
$958

0.898

$10,778

0.919
$21,594

$103,60[

Torsch-Up Painl

GEN
Carp81 Tile

0.03
317

CN-LABR
$30.09

0.903
$9,523

TILE
Ceramic Tile

0.04
164

CN-TILF
$34.64

1.366
$5,681

GEN
Erdry Mat- Large

CN-LABR
$30.09

30.09
$120

1
4

GEN
4“ Vinyl Cove Base

0.06
120

CN-LABR
$30.09

1.805
$3,611

GEN
Acoustical Suspended Ceiling

0.04
422

CN-LABR
$30.09

1.204
$12,898

GEN
Building Lellering

6
8

CN-CARP
$34.64

207.84
$208

GEN
3-112” Metal Stud Wall

0.019
228

CN-CARP
$34.84

0.658

$7.896 “

GEN
518” Gypsum Board - Taped & Textured

0.017
400

CN-CARP
$34.64

0,589
$13,639

GEN
RCRA Floor- Grouling Facillly 0

Sublolal $135,716 $0
Sales Tax

$95,300 $103,6OO $0 $334,618

$49,8:
$0

INEEL ORG Labork3ubcontraclor Ovarhaads
$4,765 $0

$0
$4,765

$34,932 $30,0% $0 $114,691

Subtotal Estimate
Escalation $47,625 $0
Contingency

$34,640 $34,301
$454,273

$60,639 $0 $44,106
$118,566

$43,874 : $148,418

--Total 9109.1 FINISHES - GFF 4,303 $293,864 $0 $243,743 $211,650 $0 $719,257

-- 9109,2 FINISHES - TFD FACILITY
PAINT

Building Painllng
U.C. per Sf 0.03 CN-PAIN 0.912

100,000.00
0.75

3,000 $30.39 $91,170 $: $75,000
1.662

$: $: $166,170

PAINT U.C. per SF 0.08 CN-PAIN 2.431

Paint Structural Sleel 13,700.00 1,096 $30.39
2.531

$33,307 $: $1,:+: $: $: $34.677

PAINT U.C. per Sf 0.06 CN-PAIN 2.431

Deconlaminable Coating - Hot Cell 26,000.00 2,080 $30.39
3.931

$63,211 $: $39,0’0; $: $: $102,211
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Projec,t Name: CONSTRUCTION DETAIL ITEM REPORT Client: V. J. BrIlis

Universal Solvent Extraction (UNEX) Feasibility Study. 5ptIon A - UNEX In GFF Prepared By: Rowley /Mitchell / Marler
Project Location: /NTEC Estimate Type: Planning
Estimate Number:2570 - Opt/on A

LEVEL Org/Subcontractor
- 9109.2 FINISHES - TFO FACILITY

PAINT
Floor Painting

QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL—.—

U.C. per Sf 0.011 CN-PAIN 0.334
30,000,00 330 $30.39 $lb,029

0.834
$: $15,;0: $: $: $25,029

PAINT U.C. per Lot 250 CN-PAIN 7597.5 0
Pipe Painting I I.D. 1.00

4000
250 $30.39 $7,598 $0

11597.5
$4,000 $: $: $11,598

PAINT U.C. per, Ea 4 CN-PAIN 121.56
Paint Doors & Frames 20.00 80 $30.39 $2,431 $:

171.56
$1,0% $: $: $3,431

PAINT U.C. per Lot 80
Touch-Up Peint

CN-PAIN 2431.2 0 150 2581.2
1,00 80 $30.39 $2,431 $0 $150 $: $: $2,581

Sublotal
Sales Tax

$210,177 $0 $135,520 $0 $0 $345,697
$0

INEEL ORG LaborlSubconlraclor Overheads
$6,776 $0 $8,778

$88,1: $0 $59,669 $ $0 $147,803

Subtotal Estimate $500,276
Escalation
Contingency

$76,547 $0 $51,824 $0
$97,463 $0 $65,985

$128.371
: $0 $163,448

--Total 9109.2 FINISHES - TFD FACILITY 6,916 $472,320 $0 $319,774 $0 $0 $792,005

- 9109.3 FINISHES - BOILER HOUSE
PAINT

Paint Doors & Frames
U.C. per Ea 4 CN-PAIN 121.58 0

4.00 16 $30.39 $486 $:
171.56

$2: $: $0 $686

PAINT U.C. per Lot 16
Touch-Up Paint

CN-PAIN 486.24 150
1.00 16 $30.39 $486

636.24
$: $150 $: $: $636

Subtotal $972 $0 $350 $0 $0 $1,322
Sales Tax $0 $18
INEEL ORG LaborlSubcontractor Overheads $4%

$0 $0
$0

$16
$154 $0 $0 $562

Subtotal Estimate
Escslalion $354

$1,902

Contingency

$0 $134 $0
$451

$0
$0

$468
$170 $0 $0 $621

-Total 9109.3 FINISHES - BOILER HOUSE 32 $2,185 $0 $626 $0 $0 $3,011

— 9109.4 FINISHES . STORAGE FACILITY
PAINT

Paint Structural SIeel
U.C. per SF 0.06 CN-PAIN 2.431

13,700.00 1,096 $30.39 $33,307
0 2.531

$: $0 $34,677

PAINT U.C, per Sf 0.03 CN-PAIN 0,912

Building Painling

0.75
2,500.00 75 “ $30.39 $2,279

1.662
$8 $1,675 $: $: $4,154

PAINT U.C. per Sf 0.08 CN-PAIN 2.431
Decontaminable Coating - Remote Handling Area 22,000.00

1.5 0
1,760 $30.39 $53,486 $:

3.931
$33,000 $0 $: $80,488
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Project Nam& CONSTRUCTION DETAIL ITEM REPORT Clienk V. J. Balls

Universal Solvent Extraction (UNEX) Feasibility Study- Option A - UNEX In GFF
Pro]ect Location: /NTEC
Eslimate Number:257flf - Option A

Prepared By: Rowleyl Mitchell lMarIer
Estimate Type: P/arming

LEVEL Org/Subcontractor QTY Hrs Crew/Rate
- 9109.4 FINISHES - STORAGE FACILITY

PAINT U.C. per Sf 0.08 CN-PAIN
Floor Painting - Desonlamlnable - Remote Handling Area 17,600.00 1,408 $30.39

Labor Const Eqp Matl SIc Other TOTAL

2.431
$42,789 $26,:0:

3.931
$69,189

PAINT U.C. per Lot 250 CN-PAIN
Pipe Painting I I.D. 1.00 250 $30.39

7597.5
$7,598

4000
$4,000

11597.5
$11,598

PAINT U.C. per Ea 4 CN-PAIN
Paint Doors & Frames 7.00 28 $30.39

121.56
$851 $3:

171.56
$1,201

PAINT U.C. per Lot 40 CN-PAIN
Touch-Up Paint 1.00 40 $30.39

1215.6
$1,216

150
$150

1365.6
$1,366

Sublolal
Sales Tax

$141,526 $67,145 $0 $0 $208,671
: $3.357

INEEL ORG LaborlSubconlraclor Overheads $59,3:
$0 $0

$0 $29.564
$3,357

$0 $0 S66.910

Subtotal Estimate $300,938
Escalation
Contingency

$51,544 $25,677 $0
$65,628 : $32,693

$77,221
$0 Y $96,321

---Total 9109.4 FINISHES - STORAGE FACILITY 4,667 $316,045 $0 $156,436 $0 $0 $476,481

-- 9110.1 SPECIALTIES - GFF
GEN

Storaga Racke
U.C, per Lf 0.25 CN-fABR 7.523

6,250,00 1,563 $30.09 $47,016
87.523

$: “ $500,0% $: $: $547,016

GEN
Truck Loading Plalform

U.C. per Ea

U.C. per Ea

LLC. per Plc

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

45000
$90,000

45000
2.00

20.00

20.00

7.00

3,00

7,00

3.00

4.00

0 $90,000

GEN
Modular Offices

5
100

CN-CARP
$34.64

173.2
$3,464

1800
$36,000 $: 1973,2

$39,404

GEN
Office Furnishings

5
100

CN-CARP
$34.64

173,2
$3,464 $: 2500

$50,000
2673.2

$53,464

GEN
Mkror Wilh Shelf -20” x 30”

CN-CARP
$34.64;

34.64
$242

155
$1,085

189.64
$1,327

GEN
Urinal Screen

3
9

CN-CARP
$34.64

103.92
$312

170
$510 $: 273.92

$822

GEN
Toilet Partition

CN-CARP
$34.64

4
28

138.56
$970

380

$2,660
518.56
$3,630

GEN
T.P. Dispenser

0.4
1

CN-CARP
$34.64

13.856
$42

23.856
$72

GEN

T.P. Dhipanser With Purse Shelf

0.6
2

CN.CARP
$34.64

17.32
$69

0
$0

32.32

$129
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Project Name: GONSTRUCTION DETAIL ITEM REPORT

Universal Solvent Extraction (UNEX) Feasibility Study - Option A - UNEX In GFF
ProJecI Location: /NTEC
Estimate Numbec2570 - Opfion A

LEVEL Org/Subcontractor
-- 0110.1 SPECIALTIES - GFF

GEN
San. Napkin Disposal

GEN

H.C. Grab Bar-52”

GEN
Concealed Grab Bar -42”

GEN
Concealed Grab Bar -36”

GEN
Towel Dkpenser & Waste Receptacle

GEN
Folding Shower Seat

GEN
Shower Curtain -40’ x 78”

GEN
TillinD Mirror -24” x 30’

GEN
Showar Curlaln Rod -36” Long

GEN
Double Prong Hooks - SST

GEN
Pedestal Bench -36” Long

GEN
Single Tiar Locker -12” x 15” x 72”

GEN
Waste Receptacle

GEN
Freight Elevator

QTY

U,C, per Ea

U.C, per Ea

UC. per Ea

U.C. par Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

UC. per Ea

UC. per Ea

U.C. per Ea

U.C, per Ea

U.C. per Ea

4.00

2.00

4.00

2.00

4.00

2.00

2.00

2.00

2.00

20.00

6,00

60.00

4.00

1.00

Hrs Crew/Rate

0.5
2

0.6
1

0.6
2

0.6
1

1
4

0.75
2

0.5
1

1
2

0.5
1

0.15
3

3
18

1.25
75

0.3
1

0

CN-CARP
$34.64

CN-CARP
$34.64

CN-CARP
$34.64

CN-CARP
$34.64

CN-CARP
$34.64

CN-CARP
$34.64

CN-CARP
$34.64

CN-CARP
$34.64

CN-CARP
$34.64

CN-CARP
$34.64

CN-CARP
$34.64

CN-CARP
$34.64

CN-CARP
$34.64

Labor

17.32
$69

20.784
$42

20.784
$83

20.784
$42

34.64
$139

25.98
$52

17.32
$35

34.64
$69

17,32
$35

5.196
$104

103.92
$624

43.3
$2,598

10.392
$42

$:

Const Eq~

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

Client:

Prepared By:

Estimate Type:

Matl

$8

$1:

$3:

$1::

250
$1,000

75
$150

$::

155
$310

$%

$10:

250
$1,500

125
$7,500

55
$220

$:

V. J. Balls

Rowley /Mitchell I Marler
Planning

SIc

$:

$:
$:
$:
$:

$:

$:

$:
$:
$:

$:
$:

$:
250000

$250,000

Other

$:

$:

$:

$:

$;

o
$0

$:

0
$0

$:

0
$0

$:

$:

$:

0

$0

TOTAL

37,32
$149

85.764
$J72

05,704
$383

65.784
$172

284.64
$1,139

100.98
$202

62,32
$125

189.64
$379

42.32
$85

10.196
$204

353,92
$2,124

16&3
$10,096

65.302
$262

250000
$250,000
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Project Namtx CONSTRUCTION DETAIL ITEM REPORT Clienk , V. ./. Balls

Universal Solvent Extraction (UNIX) Feasibility Study - Option A - UNEX In GFF
Project Location: INTEC

Prepared By: RowIeyl Mitchelll Marler
Estimate Type P/annhrg

Estimate Number:2570 - Option A

LEVEL Org/Subcontractor
- 9110.1 SPECIALTIES - GFF

GEN

Aulo Relrieval System with Three Fork Lifls

QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL

U.C. per Ea 400 CN3KWK 13808 750000
1.00 400 $34.52 $13,808 $: $750,000

763806
$: $: $763,806

Sublolal
Sales Tax

$73,318 $0 $1,351,905 $340,000
$0

$0
$0 $67,595

$1,765,223
$0 $67,595

INEEL ORG LaborlSubconlraclor Overheads S21.284 $0 $412,081 $96,7: $0 $532,067

Subtotal Estimate
Escalation $24,275

$2,364,886

Contingency
$0

$36,652
$469,984 $112,571

$0 $713,485
$0 $606,630

$170,695 $0 $921,232

--Total 9110,1 SPECIALTIES - GFF 2,323 $165,730 $0 $3,016,050 $722,168 $0 $3,892,947

-- 9110.2 SPECIALTIES -TFD FACILITY
GEN

20 Ton O,H. Crane
U.C. per Ea 120 CN-IRON 4819.2

1.00 120 $40.16 $4,619
75000

$: $75,000
79819,2

$: $: $79,819

GEN U.C. per Ea 80 CN-IRON 3212.8
Hot Cell O.H. Crane

50000 53212.8
1.00 60 $40.16 $3,213 $: $50,000 $: $:

GEN U.C. per Ea 100

$53,213

CN-MILL 3292
Shielding Windows -2’ Thick 8.00

170000 173292
800 $32.92 $26,336 $: $1.360,000 $: $: $1,306,336

GEN U.C. par Ea 200 CN-MILL 6584
PaR Manipulators - Model 4350- Wall Mounlad

1419000 1425564
4.00 800 $32.92 $26,336 $: $5,676,ooo $: $: $5,702,336

GEN U.C. per Lot
Robotic I Remole Handling Allowanca

6000000 6000000
1.00 0 $: $: $: $6,000,000 $: $6,000,000

Sublolal $60,704
Salas Tax

$0 $7,161,000 $6,000,000 $0 $13,221,704

INEEL ORG Labor/Subconkector Ovarheads $17,6~
$0 $358,050
$0

$0 $356,050
$2,182,780 $1,741 ,8ti $0 $3,942,203

Subtotal Estimate
Escalation $20,099

$17,521,957

Contingency
$0

$30,512
$2.489,490 $1,986,546

$0 $3,779,309
$4,496,134

$3,015,787 $ $6,625,608

--Total 9110.2 SPECIALTIES - TFD FACILITY 1,800 $126,937 $0 $15,970,829 $12,744,133 $0 $26,843,699

-- 9110.3 SPECIALTIES - BOILER HOUSE
GEN

10 Ton O.H, Crane

,

U.C. per Ea 100 CN-IRON 4016
1.00 100 $40.16 $4,016

40000
$: $40.000

44016
$: $: $44,018

08/30/2000 Success Estimating and Cost Management System Page No. 29



Project Name: CONSTRUCTION DETAIL ITEM REPORT Client: V. J. Balls

Universal Solvent Extraction (lJNEX) Feasibility Study - Option A - UNEX In GFF Prepared By: Rowley 1 Mitchell/ Marfer
Project Location: /NTEC Esllmate Type: Planning
Estimate Number:2570 - OptIon A

LEVEL OrglSubcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL
— 9110.3 SPECIALTIES - BOILER HOUSE

Subtotal
Sales Tax

$4,016 $0 $40,000 $0
$0 $2,000

$44,016
:

INEEL ORG LaborlSubconlraclor Overheads $1,1:
$0 $2,000

$0 $12,193 $0 $0 $13,358

Subtotal Estimate $59,374
Escalation $1,330 $0
Contingency

$13,906 $0 $0
$2,019 $0

$15,235
$21,111 $0 $0 $23,129

-Total 9110.3 SPECIALTIES. BOILER HOUSE 100 $8,530 $0 $89,209 $0 $0 $97,739

- 9110.4 SPECIALTIES - STORAGE FACILITY
GEN

VAULT TUBE ASSEMBLIES
U.C. per EA 50 CN-IRON 2008

1,564.00 79,200 $40.16 $3,180,672
23100

$: $36,590,400
25108

$: .$39,771.072

Subtotal $3,180,672 $0
Sales Tax

$36,590,400 $0 $0
$0 $0

$39,771,072
$1,829,520 $0 $0 $1,829,520

INEEL ORG LaborlSubconlractor Overheads $923,349 $0 $11,153,303 $0 $0 $12,076,652

Subtotal Estimate $53,677,244
Escalation $1,053,092 $0 $12,720,469 $0 $0 $13,773,581
Contingency $1,596,705 $0 $1%311,051 $0 $0 $20,909,756

--Total 9110.4 SPECIALTIES - STORAGE FACILITY 79,200 $6,755,816 $0 $81,604,782 $0 $0 $88,360,580

— 9111.1.1 EQUIPMENT - GFF
PIPE U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

UC. per Ea

U.C. per Ea

U.C. per Ea

10
20

CN-PIPE
$37.58

375.8
$752 $: 7500

$15,000 $: 7875.8
$15,752Filler Feed Pump - P-201~2a ~ 2b (Skid Mounted) 2.00

2,00

2.00

2.00

1.00

1.00

1.00

1.00

PIPE
SBW Slurry XFR Pump - P-201-6a, b -30 hp

6
12

CN-PIPE
$37.58

225.48

$451

500
$1,000

5500
$11,000 $: 0

$0
6225,48
$12,451

PIPE
SBW Day Tank - T-201-2a, b -1179 Gal. - SST

8
16

CN-PIPE
$37.58

300.84
$601

15000
$30,000

15300.64
$30,801

PIPE
Cross Flow Filler - CF-201-1, 2 (36’x60’’x65”)

40
80

CN-PIPE
$37.58

1503.2

$3,006 $: 100000
$200,000

101503.2
$203,006

PIPE
Extraction Feed Pump - P-201-5 -.375 hp

2
2

CN-PIPE
$37.58

75.16
$75

1200
$1,200

0

$0
1275,16

$1,275

PIPE
Solvent Feed Pump - P-202-5 -.25 hp

CN-PIPE
$37.58

75.16
$75

500
$500

2
2

575.16

$575

PIPE
UNEX Solvent Tank - T-202-5 -500 Gal. - SST

6
6

CN-PIPE
$37.56

225.48
$225

0

$0
6500

$8,500
8725,48

$8,725

CN-PIPE
$37.56

751.6
$752

PIPE
Exkaclion Contaclor - CON-202-I-14 (3’x13’x5’)

20
20

1000
$1,000

301751.6
$301,752$300!000
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ProjectName CONSTRUCTION DETAIL ITEM REPORT Clienh V. J. Balls

Prepared By Rowley I Mitchell 1 MarlerUniversal Solvent Extraction (UNEX) Feasibility Study- Option A - UNEXln GFF
Projecl Localion iNTEC
Estimate Number:2570 - Option A

Estimate TypEx Pianning

QTY Hrs Crew/Rate Const Eqe

1000
$1,000

1000
$1,000

500
$500

500
$1,500

250
$500

250
$250

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

LEVEL Org/Subcontractor
- 9111.1.1 EQUIPMENT - GFF

PIPE
Scrubbing Conlaclor - SB-202-1-2 (3’x2’x5’)

Labor

751.8
S752

751.6
$752

450.96
$451

375.8
$1,127

300.64
$601

225:40
$225

601.26
$601

112.74
$113

150.32
$150

112.74
$113

75.16
$75

112.74
$113

112.74
$113

112.74
$113

112.74
$113

142.74
$113

Matl

300000
$300,000

TOTAL

301751.6
$301,752

301751.6
$301,752

31950.96
$31,951

2187S.8
$65,627

19150.64
$36,301

15375.48
$15,375

5101.28
$5,101

712.74
$713

2950.32
$2,950

712.74
$713

675.16
$675

912.74
$913

912.74
$913

912,74
$913

912.74
$913

912.74
$913

U.C. per Ea
1.00

U.C. per Ea
1.00

U.C. par Ea
1.00

20 CN-PIPE
20 $37.58

20 CN-PIPE
20 $37.58

12 CN-PIPE
12 $37.56

10 CN-PIPE
30 $37.58

8 CN-PIPE
16 $37.56

6 CN-PIPE
6 537.58

16 CN-PIPE
16 $37.56

3 CN-PIPE
3 $37.56

4 CN-PIPE
4 $37.56

PIPE
Stripping Conlaclor - SP-202-1-6 (3’x7’x5’) $300,000

31000
$31,000

21000
$63,000

16600
$37,200

14900
$14,900

4500
$4,500

600
$600

2800
$2,800

600
$600

600
$600

800
$800

800
$600

800

$800

800
$600

800
$600

PIPE
SBW Feed Tank - T-201-1 -4718 Gal. SST

U.C. per Ea

U.C. per Ea

U.C. per Ea

U,C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U,C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

PIPE
Exlraclion Feed Tank - T-201-5a, b, c -2359 Gal. SST 3.00

2.00

1.00

1.00

1.00

1.00

1,00

1.00

1,00

1.00

1.00

1.00

1.00

PIPE
UNEX Raffinate Tank - T-202-f3a, b -1761 Gal. SST

PIPE
UNEX Strip Effluent Tank - T-202-14 -1124 Gal. SST

PIPE .
SBW XFR Pump - P201-I -30 hp

PIPE
Raffinale XFR Pump - P-202-6a- .25 hp

PIPE
Rafffnate Off Spec. XFR Pump - P-202-6b -2 hp

PIPE
Slrfp Eflluerd XFR Pump - P-202-14 -.25 hp

3 CN-PIPE
3 $37.58

2 CN-PIPE
2 $37.56

3 CN-PIPE
3 $37.58

3 CN-PIPE
3 $37.58

3 CN-PIPE
3 $37,58

3 CN-PIPE
3 $37.58

3 CN-PIPE
3 $37.56

PIPE
HF Pump- P-201-4 -.125 hp

PIPE
Dlcarboffde Feed Pump - P-202-1 -.75 hp

PIPE
PEG Feed Pump - P-202-2 -.75 hp

PIPE
CMPO Feed Pump - P-202-3- .75 hp

PIPE
FS-13 Feed Pump- P-202-4- .75 hp

PIPE
Acid Feed Pump - P-202-7 -.75 hp

PIPE
Aluminum Nitrale Feed Pump - P-202-8 -.75 hp

3 CN-PIPE
3 $37.58

112.74
$113

800
$800 $:

Page No.

912,74
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Project Name: CONSTRUCTION DETAIL ITEM REPORT Client: V. J. Balls

Universal Solvent Extraction (UNEX) Feasibility Study - ODtion A - UNEX In GFF
Project Location: /NTEC -
Estimate Number:2570 - CWon A

LEVEL Org/Subcontractor
- 9111.1.1 EQUIPMENT - GFF

PIPE
Scrub Makeup XFR Pump- P-202-9 -.25 hp

PIPE
Scrub Solution Feed Pump - P-202-10 -.25 hp

PIPE
Strip Makeup XFR Pump - P-202-12 -,25 hp

PIPE
Strip Solution Feed Pump - P-202-13 -.25 hp

PIPE
HF Storage Tank - T-201-3 -4000 Gal, - C-276

PIPE
HF Makeup Tank - T-201-4 -237 Gal, - C-276

PIPE
Oicarbolide Feed Tank - T-202-1 -55 Gal, SST

PIPE
PEG 400 Feed Tank - T-202-2 -55 Gal, SST

PIPE
Ph2Bu2CMP0 Feed Tank - T-202-3a, b -55 Gal, SST

PIPE
FS-13 Tank - T-202-4 -55 Gal. SST

PIPE
Recycle Acid Tank - T-202-7 -55 Gal. SST

PIPE
Aluminum Nllrate Tank - T-202-8 -55 Gal, SST

PIPE
UNEX Scrub Makeup Tank- T-202-9 -807 Gal. SST

PIPE
UNEX Scrub Solullon Tank - T-202-10 - a88 Gal, SST

PIPE
DPTA Storage Tank - T-202-11 -55 Gal. SST (UNEX Only)

PIPE
UNEX Strip Makeup Tank - T-202-12 -1132 Gal. SST

08/30/2000

.

QTY

U.C, per Ea

U,C, per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. pm Ea

U.C. per Ea

U.C, per Ea

LLC. per Ea

U.C. per Ea

U.C, per Ea

U.C. per Ea

U.C. per Ea

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

2.00

1.00

1.00

1.00

1.00

1.00

1,00

1.00

Hrs Crew/Rate

2
2

2
2

2
2

2
2

16
16

3
3

3
3

3
3

3
6

3
3

3
3

3
3

10
10

10
10

3
3

12
12

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37,56

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.50

CN-PIPE
$37.58

CN-PIPE
$37.5a

CN-PIPE
$37.56

cN-plPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.58

Labor

75.16
$75

75.16
.$75

75.16
$75

75,16
$75

601.28
$601

112.74
$113

112.74
$113

112.74
$113

112.74

$225

112.74
$113

112.74

$113

112.74
$113

375,8
$376

375.8
$376

112.74
$113

450.96

$451

Success Estimathrg and Cost Management System

Const Eqp

$:

$:
$:
$:

500
$500

$:

$:

$:

$:

$:

$:

$:

500
$500

500
$500

$:

500
$500

Prepared By: Rowley /Mitchell / Marler
Estimate Type: Planrrhrg

Matl

600
$600

600
$600

600
$600

600
$600

20500
$20,500

4000
$4,000

2000
$2,000

2000
$2,000

2000

$2,000

2000
$2,000

2000
$2,000

11900

$11,900

12500
$12,500

2000
$2,000

15000
$15,000

sic

$:
$:
$:
$:
$:
$8
$:

$:
$:
$:

$:
$:

$:
$:
$:

$:
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TOTAL

675.16
$675

675,16
$675

675.16
$675

675.16
$675

21601.28
$21,601

4112.74
$4,113

2112.74
$2,113

2112.74
$2,113

2112,74
$4,225

2112.74
$2,113

2112.74
,$2,113

211274
$2,113

12775.8

$12,776

13375.8

$13,376

2112.74
$2,113

15950.96
$15,951

.
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Project Namrx CONSTRUCTION DETAIL ITEM REPORT Client
Universal Solvent Extraction (UNIX) Feasibility Study - Option A - UNEX In GFF
Project Location: INTEC

Prepared By:
Estimate Type

Estimale Numbec2570 - Opt/on A

V. J. Balls

Rowley/ Mitchell l”MarIer
Planning

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl sic Other TOTAL

- 9111.1.1 EQUIPMENT - GFF
PIPE U.C. per Ea 12 CN-PIPE 450.98

UNEX Slrip Solution Feed Tank-T-202-13 -1245 Gal. SST
500

1.00
16000

12 $37.58 $451 $500 $16,000
16950.96

.$: $: $16,951

Sublolal
Salea Tax

$15,145 $9,250 $1,424,500 $0 $0
$0

$1,448.895

INEEL ORG LaborlSubconlractor Overheads
$71,225 $0

$4,4:
$0

$7,285 $719,504
$71,225

$0 $0 $731,238

Subtotal Estimate
Escalation $5,756

$2,251,358

Contingency
$3,515

$15,220

$568,428 $0 $0 $577,696
$9,296 $1,503,174 $0 $0 $1,527,691

-Total 9111.1.1 EQUIPMENT - GFF 403

3
3

10
10

2
2

2
2

3
9

24
24

4
4

4
4

8
24

80
80

60
60

$43,406 $26,511 $4,286,831 $0 $4,356,747

- fIlll.1.2 EQUIPMENT - GROUT FACILITY
PIPE

LAW Evaporator Feed Pump - P-204-1 -.75 hp
U.C. per Ea

U,C. per Ea

U.C. per Ea

U.C. per Ea

U,C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Eo

U.C. par EA

U.C. per EA

U.C. per EA

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.5a

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.58

112.74
$113

375.8
$376

75.16
.$75

75.16
$75

112.74
$336

901.92
$902

150.32
$150

150.32
$150

300.64
$902

3006.4
$3,006

2254.8
$2,255

$:
$:

$:

$:

$:
1000

$1,000

!$:

$;

500
$1,500

1000

$1,000

1000
$1,000

800
$800

912.74
$9131.00

1.00

1.00

1.00

3.00

1.00

1.00

1.00

3.00

1.00

1.00

PIPE
LAW Evaporator Raclrc / XFR Pump - P-204-2 (Skid
Mounled)

7500
$7,500

7675,6
$7,876

PIPE
LET&D Supply Pump - P-204-3 -.25 hp

PIPE
NaOH Fead Pump - P-205-1 -,125 hp

PIPE
Neutralization Tank Pump - P-205-2a, b, c -.75 hp

800
$600 $:

$:
$:

$:
$:

$:

$:

$:
$:

675.16
$875

675,16
$675

600
$600

600
$2,400

912,74
$2,736

PIPE
LAW Evaporator Fead Tank - T-204-1 -7664 Gal, - SST

PIPE
LET&D Feed Tank - T-204-3 -352 Gal. - SST

PIPE
NaOH Storage Tank -T-205-1 -400 Gal, - SST

45000
$45,000

46901.92 .
$46,902

7650.32
$7,650

7500
$7,500

8000
$8,000

6150.32
$6,150

16200.64
$46,602

59006.4
$59,006

PIPE
Neulralizalion Tank-T-205-2a, b, c -1200 Gal. - SST

B-105 PIPE
Slag Storage Bin - T-205-5 -675 CF

15400
$46,200

55000
$55,000

B-102 PIPE
CaO Storage Bin - T-205-6- 1071 CF

B-103 PIPE
Porlland Cement Bin- T-205-7 -641 CF

45000
$45,000

46254.8
$48,255

48254.8
$48,255

CN.PIPE
$37.56

60
60

2254.6
$2,255

1000
$1,000

45000
$45,000 $: $:

Page No.
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Project Name: . . ; rWCTION DETAIL ITEM REPORT
Universal Soivent Extraction (UNEX) Feasibility Study - Option A - UAILX in GFF
Project Location: INTEC
Estimate Numbec2570 - Option A

Cllenk V. J. Balls

PreDared Bw Rowiev I Mitci~eil / Marier
Eslimale T~pe: P/ann~ng

TOTAL

10000.32
$10,000

3812.74
$3,813

3212,74
$3,213

171751.6
$171,752

153503.2
$153,503

154254,8
$154,255

47254.8
$47,255

3875.r3
$15,503

5127.4
$5,127

38008.4
$78,013

6375.6
$12,752

6563.7
$13,127

2563.7
$7,691

2875.6
$8.627

22254.8
$66,764

3251,6
$3,252

1063.7
$2,127

LEVEL Org/Subcontractor
-- 9111.1.2 EQUIPMENT - GROUT FACILITY “

PIPE

QTY Hrs

4
4

3
3

3
3

20
20

40
40

60
60

60
60

10
40

30
30

80
160

10
20

15
30

15
45

10
30

60
180

20
20

15
30

Crew/Rate

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
.$37.58

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE

$37.56

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
$37.58

Labor

150.32
$150

112.74
$113

112.74
$113

751.6
$752

1503.2
$1,503

2254.6
$2,255

2254.6
$2,255

375.8
$1,503

1127.4
$1,127

3006.4
$6,013

375.8
$752

563.7
$1,127

563.7

$1,691

375.8
$1,127

2254.8
$6,764

751.6
$752

563.7
$1,127

Const Eqp

250
$250

$;

$:

1000
$1,000

2000
$2,000

2000
$2,000

$:

$:

$:

$:

$:

$:

$:

0
$0

$:

$:

$;

Matl

9600
$9,600

3700
$3,700

3100
$3,100

170000
$170,000

150000
$150,000

150000
$150,000

45000
$45,000

3500
$14,000

4000
$4.000

Slc Other

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per EA

UC. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C, per EA

U.C. per EA

U.C. per EA

Slag Day Storage Tank - T-205-6a -257 CF 1.00

1.00

1.00

1.00

1.00

1.00

1.00

4.00

1.00

2.00

2,00

2.00

3.00

3,00

3.00

1,00

2.00

PIPE
CaOH Oay Storage Tank - T-205-r3b -46 CF (UNEX Only) $:

$:

0
$0

$:PIPE
PorllanrJ Cement Day Storage Tank - T-205-6c - 28CF

PIPE
LAW Evaporator - EV-204-1 (8’x11Yx8’)

PIPE
Vertical Auger - VA-205-1 -6 (20’’x4WXI4O”)

PIPE
Verllcal Mixer- VM-205-I-6 (30x60’’x14O)

B-104 PIPE
FLYASH BIN -34 M3

ED-101 ,2,3,4 PIPE
AIR EDUCTOR -9 KgSlhr

0-107 PIPE
CaO WEIGHT BIN -.4 M3 $:

0
$0

0
$0

T-lo4A&B PIPE
GROUT FEED TANK -7 M3

N-10IA&B PIPE
PH SAMPLEFUNEUTRALIZER

P-lo5A&B PIPE
GROUT MIXER FEED PUMP -2-16 LtMIN

$70,000

6000
$12,000

6000

$12,000

2000
$6,000

2500
$7,500

20000
$60,000

2500

$2,500

500

$1,000

$:
$:B-lo8A,B&c PIPE

DRY INGREDIENT WEIGH BIN -.2 M3

C-10 IA, B&C PIPE
SOLIDS FEED CONVEYOR -8 Kg/MiN

$:
o

$0

$:M-10 IA, B&C PIPE
GROUT MIXER -.3 M3

B-I06A PIPE
DRY GROUT ADMIXTURES BIN -.4 M3 $:
B-lo6B&c PIPE
LIQUID GROUT ADMIXTURES TANK

o
$0
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Pro]ect Name CONSTRUCTION DETAIL ITEM REPORT
Universal Solvent Extraction (UNE)(J Feasibility Study- Option A - UNEX In GFF
Pro]ect Location: /NTEC - - -- .
Estimate Numbec2570 - Opflon A

LEVEL Org/Subcontractor
- 9111.1.2 EQUIPMENT - GROUT FACILITY
P-106 PIPE
DECON AGENT PUMP -76 L/MIN

P-1 15 PIPE
METERING PUMPIADMIXTURES -1 IJMIN

T-106 PIPE
MIXER WASH TANK -1 M3

P-116 PIPE
DECON RETURN PUMP -76 L/MIN “

F-105 PIPE
SPENT DECON SOLUTION FILTER -

PIPE
STORAGE AREA CONVEYOR

PIPE
AIRLOCK

PIPE
AIRLOCK CONVEYOR

PIPE
MAIN INLET CONVEYOR

PIPE
TRANSVERSE SECTION LIFT

PIPE
MIXER BOOTH INLET CONVEYOR

PIPE
MIXER BOOTH

PIPE
MIXER BOOTH CONVEYOR

PIPE
FILL ASSEMBLY

PIPE
LID PLACEMENT BOOTH

PIPE
LID PLACEMENT INLET CONVEYOR

PIPE
LID PLACEMENT OUTLET CONVEYOR

QTY

U.C. per EA

U.C. perEA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

2.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

Hrs Crew/Rate

30 CN-PIPE
30 $37.50

10 CN-PIPE
10 $37.58

50 CN-PIPE
50 $37.56

30 CN-PIPE
30 $37.58

10 CN-PIPE
10 $37.56

40 CN-PIPE
40 $37.56

200 CN-PIPE
200 $37.56

40 CN-PIPE
40 $37.58

100 CN.PIPE
100 $37.58

30 cN-PIPE
60 $37.56

40 CN-PIPE
40 $37.56

100 CN-PIPE
100 $37.56

40 CN-PIPE
40 $37.56

200 CN-PIPE
200 $37.58

100 CN-PIPE
100 $37.58

20 CN-PIPE
20 $37.56

20 CN-PIPE
20 $37.58

Labor

1127.4
$1,127

375.8
$376

1879
$1,679

1127.4

$1,127

375.6
$376

1503.2
$1,503

7516
$7,516

1503,2
$1,503

3758
$3,756

1127,4
$2,255

1503.2
$1,503

3756
$3,756

1503,2
$1,503

7516
$7,518

3758
$3,758

751.6
.$752

751.6
$752

08/3012000 Success Estlmathg and Cost Management System

Const Eqp

$:

$:

$:

$:

$:

$:

$:

0
$0

$:

$;

$:

$:

$:

$:

$:

$:

$:

Clienti V. J. Balls

Prepared By: Rowley lMitchell lMarler
Eslimate Type Pfanrrhrg

Matl

8000
$6,000

$5,000

10000
$10,000

$6,000

5000
$5,000

10000
$10,000

$60,000

10000
$10,000

35000
$35,000

$20,000

10000
$10,000

50000
$50,000

$10,000

50000
$50,000

$50.000

5000
$5.000

$5.000

Page No.

TOTAL

9127.4
$9,127

5375.8

$5,376

11879 .
$11,679

9127.4
$9,127

5375.6
$5,376

11503.2
$11,503

87516
$67,516

11503.2
$11,503

38756
$36,758

11127.4
$22,255

11503.2
$11,503

53756
$53,758

11503.2
$11,503

57516
$57,516

53758
$53,756

5751.6
$5,752

5751.6
$5,752
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Project Name: CONSTRUCTION DETAIL ITEM REPORT

Universal Solvent Extraction (UNEX) Feasibility Study- Option A - UNEX In GFF
Project Location: INTEC
Estimate Number:2570 - Option A

Client V, J. Balls

Prepared By: Rowley / M!tchell I Marler
Estimate Type: P/ann~ng

LEVEL Org/Subcontractor
— 9111.1.2 EQUIPMENT - GROUT FACILIN

PIPE

WC Other

$:

$:

$:

$:

$:

$:

$:

0
$0

$:

$:

0
$0

$:

0
$0

0
$0

$:

$:

$:

TOTAL

16503.2
$16,503

23758
$23.758

23750
$23,758

33756
$33,758

77516
$77,516

11503.2
$34,510

11503.2
$34,510

11127.4
$33,382

11503.2
$23,006

83758
$83,758

5751.6
$5,752

5751.6
$5,752

11503.2
$11,503

2375a
$23.758

33758
$33,758

53758
$53,758

77516
$77,516

QTY Hrs Crew/Rate Labor

1503.2
$1,503

3758
$3,758

3758
.$3,758

3758
$3,758

7516
$7,516

1503.2
$4,510

1503.2
$4,510

1127.4
$3,362

1503.2
$3,006

3758
$3,758

751.6
$752

751.6
$752

1503.2
$1,503

3758
$3,758

3758
$3,758

3758
$3,758

7516
$7,516

Const Eqp Matl

15000
$15,000

U.C. per EA

U.C, per EA

lJ.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C, per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per LOT

U.C. per LOT

U.C. per EA

40
40

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$3758

CN-PIPE
$37{56

CN-PIPE
$37.58

CN-PIPE
.$37,58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
.$37.58

LID PLACEMENT CONVEYOR 1.00

1,00

1.00

1.00

1.00

3.00

3.00

3.00

2.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

$:

$:

PIPE
ROTATING TAeLE

100
100

100
100

$20,000

20000
$20,000

PIPE
DRUM RIM CLEANING MECHANISM

PIPE
LID PLACEMENT ASSEMBLY

100
100 $30,000

70000
$70,000

10000

PIPE
TRANSFER SECTION TUNNEL

200 $:

$:
$:
$:

200

40
120

40
120

30
90

40
80

100
100

20
20

20
20

40
40

100
100

PIPE
TRANSFER SECTION INLET CONVEYOR

PIPE
TRANSFER SECTION EXIT CONVEYOR $:

$:

10000
$30,000

10000
$30,000

PIPE
TRANSFER TABLE

PIPE
TRANSVERSE CONVEYOR $20,000

80000
$80,000

PIPE
INSPECTION BOOTH

PIPE
INSPECTIDECON INLET CONVEYOR $5,000

PIPE
INSPECTIDECON EXIT CONVEYOR $5,000

PIPE
INSPECTIDECON CONVEYOR $10,000

PIPE
ROTATING TAEILE

0
$0$20,000

PIPE
I)ECON EQUIPMENT

100 $:

$:
100

100

$30,000

50000
$50,000

PIPE
INSPECTION EQUIPMENT 100

PIPE
DISCHARGE SECTION TUNNEL

200 0
$0200 $70,000
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ProleEt Name CONSTRUCTION DETAIL ITEM REPORT Cllerk V. J. Balls

Prepared By: Rowley I Mitchelll Marler
Estimate Type Planning

Universal Solvent Extraction (UNEX) Feasibility Study- Option A - UNEX [n GFF .
Project Locatlorx /NTEC
Estimate Number:25T0 - Option A

QTYLEVEL Org/Subcontractor
- 9111.1.2 EQUIPMENT - GROUT FACILITY

PIPE

Hrs Crew/Rate . Labor Matl Slc Other TOTAL

U.C. per EA

U.C. per EA

U.C.per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per LOT

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

u.C. per EA

U.C. per EA

U.C. per EA

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
.$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
537,58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

40
120

100
100

30
90

1503.2
$4,510

3758
$3,758

1127.4
$3,382

7516
$7,516

1503,2
$1,503

375.8

$5,261

1503.2
$1,503

16790

$18,790

1503,2
$1,503

1127.4
$2,255

1503.2
$3,006

1503.2
$3,006

2254.6

$18,036

2254.6
$18,038

751.6

$752

15032
“ $15,032

1503.2
$1,503

11503.2
$34,510DISCHARGE SECTION INLET CONVEYOR 3.00

1.00

3.00

1.00

1.00

14.00

1.00

1.00

1.00

2,00

2.00

2.00

8.00

8.00

1.00

1.00

1.00

$30,000

PIPE
MAIN DISCHARGE CONVEYOR

35000
$35,000

36758
$36,758

PIPE
TRANSFER SECTION LIFT

11127.4

$33,382$30,000

PIPE

t?lPE

PIPE

PIPE

200 87516
$67,516A{ RLOCK 200

40
40

1[

40
40

500
500

40
40

30
60

40
80

40
60

60
480

60
480

20
20

10000
$10,000

11503.2
$11,503AIRLOCK CONVEYOR

2000

$28,000 $: $: 2375.8
$33,261TILT & PAN CAMERA

15000
$15,000 $: 16503.2

$16,503CAMERA CONTROL STATION

PIPE
INLET STAGING, DRUM LIFT. CURE LINE & DRUM LIFT
ENCLOSURE

PIPE
INLET STAGING CONVEYOR

PIPE
DRUM LIFT

PIPE
DRUM LIFT CONVEYOR

PIPE
CURE t.lNE CONVEYOR

PIPE
180 DEGREE CONVEYOR

PIPE
CURE LINE CONVEYOR 13’

PIPE
STAGING CONVEYOR

PIPE
DRUM ELEVATOR & ENCLOSURE

PIPE
INLET INDEXING LIFT CONVEYOR

250000
$250,000

266790
$266,790

10000
$10,000 $: 11503.2

$11,503

10000 11127.4
$22,255$20,000

10000 11503.2
$23,006$20,000

10000
$20,000 $: 11503.2

$23,006

20000 22254.8
$176,036$160,000

22254.8
$776,038$160,000

5000
$5,000

5751.6
$5,752

400 200000
$200,000

215032
$215,032400

40
40

10000 11503.2
$11,503$10,000
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Project Name: CONSTRUCTION DETAIL ITEM REPORT
Universal Solvent Extraction (UNEX) Feasibility Study - Option A - UNEX In GFF

Client: V. J. Balls

Prer)ared Bv Rowlev I Mitchell / Marler
Project Location: /NTEC
Estimate Numbec2570 - Option A

LEVEL Org/Subcontractor
-- 9111.1.2 EQUIPMENT - GROUT FACILITY

PIPE

QTY

U.C. per EA
INDEXING LIFT TABLE

PIPE LLC. per EA
INDEXING ARM

PIPE U.C. per EA
DEWATERING STATION 3W CONVEYOR

PIPE U.C. per EA
90 DEG TRANSFER & LIFT

PIPE U.C. per EA
DEWATERING STATION CONVEYOR

PIPE U.C. per EA
AIR HEATERS

PIPE U.C. per EA
DEWATERING STATION LINE LIFT

PIPE U.C. per EA
DRUM OFF LOAD CONVEYOR

PIPE U.C. per EA
HYDRAULIC DRUM LIFT

E-104 PIPE U.C. per EA
VAPOR CONDENSER -2 Kglhr

P-118 PIPE U.C. per EA
CONDENSATE PUMP -4 UMIN

1.00

1.00

1.00

2,00

1.00

9.00

9.00

1.00

1.00

1.00

1.00

Hrs Crew/Rate

30 CN-PIPE
30 $37.58

100 CN-PIPE
100 $37.58

70 CN-PIPE
70 $.37.58

20 CN-PIPE
40 $37.58

40 CN-PIPE
40 $37.58

10 CN-PIPE
90 $37.58

30 CN-PIPE
270 $37.58

60 CN-PIPE
80 $37.56

50 CN-PIPE
50 $37.58

80 CN-PIPE
80 $37.58

10 CN-PIPE
10 $37.58

Labor

1127.4
$1,127

3758
$3,758

2830,8
$2,831

751,8
$1,503

1503.2
$1,503

375.8

$3,382

1127.4
$10,147

2254,8
$2,255

1879
$1,879

2254,8
$2,255

375.8
$376

Const Eqp

$:

$:

$:

$8

$:

$:

$:

$:

$:

$:

$:

Esti’mate T~pe: Planning

Matl

10000

$10,000

20000
$20,000

40000
$40,000

5000
$10,000

10000
$10,000

2000
$18,000

10000
$90,000

20000
$20,000

20000
$20,000

50000
$50,000

8000
$6,000

sic

$:
$:

$:

$:
$:

$:
$:
$:

0
$0

$:
0

$0

Other

$;

$:

$:

$:

$:
$:

$:
0

$0

$:
$:

0
$0

TOTAL

11127.4
$11,127

23758
$23,758

42830.6
$42,631

5751,6
$11,503

11503.2
$11,503

2375.8
$21,382

11127.4
$100,147

22254.8
$22,255

21879
$21,879

52254.8
$52,255

6375.8
$6,378

Subtotal $282,113 $10,750 $3,267,200 $0 $0 $3,560,063
Sales Tax $163,360
INEEL ORG Labor/Subconlraclor Overheads $135,7%

$0 $0
$5,1: $1,650,237

$163,380
$0 $0 $1,7’31,115

Subtotal Estimate $5,514,538
Escalation
Contingency

$107,213 $4,065 $1,303,732

$283,518

$0 $0 $1,415,031
$10,804 $3,447,646 $0 $0 $3.741,967

---Total 9111.1.2 EQUIPMENT - GROUT FACILITY 7,507 $808,552 $30,810 $9,832,175 $0 $0 $10,671,536

--- 9111.2 EQUIPMENT - THIN FILM DRYER FACILITY
PIPE U.C. per Ee 100 CN-PIPE 3756 3000 1000000

Thin Film Dryar -TFD203-1 (12’x12’x25’) 1.00 100 $37.58 .$3,758 $3,000 $1,000,000
0 1008756

$0 $: $1,006,756

PIPE UC. per Ea 2 CN-PIPE 75.16 500

TFD Feed Pump - P-203-2 -.25 hp

57516
1.00 2 $37.58 $75 $: $500 $: $: $575

I

I

,
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Project Name CONSTRUCTION DETAIL ITEM REPORT Clierk V. J. Balls

Universal Solvent Extraction (tlN~ Feasibility Study- Option A - UNEXln GFF
Prolect Localiorx /NTEC

Hrs Crew/Rate Labor

Prepared By: Rowleyl Mitchell I Marler
Estimate Type Planning

Es~mate Numbec2570 - Opt/on A

QNLEVEL Org/Subcontractor
- 9111.2EQUIPMENT- THIN FILM DRYER FACILITY

PIPE

Const Eqp Matl Slc Other TOTAL

U.C. per Ea
1.00

10 CN-PIPE
10 $37.58

375.8
$376

7500
$: $7,500

7675.8
$7,876SlripCyslalllzer Condensable Pump- P-203-I - Skid

Mounled

PIPE
TFD Vacuum Pump - VP-203-1

U.C, per Ea
1.00

6 CN-PIPE
6 $37.58

225.48
$225

10000$: $10,000 $: 10225.48
$10,225

PIPE
Chryslallizer Condensable Tank -T-203-1 -10 Gal-SST

U.C. per Ea
1.00

2 CN-PIPE
2 $37.58

76.16
$75

1500
$: $1,500

1575.16

$1,575

PIPE
Strip Feed Tank - T-203-2 -1124 Gal. - SST (NWCF Only)

500 15000
$500 $15,000

U.C. per Ea
1.00

8 CN-PIPE
8 $37.58

300.84
$301

15800.64
$15,801

Subtotal
Sales Tax

$4,810 $3,500 $1,034,500 $0 $1,042,810

$2,3$
$

INEEL ORG LaborlSubconlraclor Overheads
$51,725

‘ $l,6fi
$0 $51,725

$522,518 $0 $0 $528,515

Subtotal Estimate
Escalation $1,828 $1,330

$1,621,050

Contingency

$412,603 $0 $0
$4.834 $3.517 $1,091,635

$415,962
$0 $0 $1,099,986

--Total 9111.2 EQUIPMENT - THIN FILM DRYER FACILITY 128 $13,786 $10,031 $3,113,181 $0 $0 $3,136,999

— 9111.3 EQUIPMENT - BOILER HOUSE
GEN

BOILERS
U.C. per EA 60 CN-BOILMK 1364.8

2.00 120 $23.08 $2,770
200000

$: $400,000
201384.8

$: $: $402,770

GEN U.C. per EA 40 CN.BOILMK 923.2

FEED WATER HEATER

20000 20923.2
2.00 80 $23.06 $1,846 $: $40,000 $: $:

PIPE

$41,846

U.C. per LOT 500 CN-PIPE 18790

CHEMICAL FEED SYSTEM 1.00
100000

600 $37.58 $18,790 $: $100,000
118790

$: $:

PIPE

$118,790

UC. per LOT 1800 CN-PIPE 67644

WATER TREATMENT SYSTEM

250000 317644
1.00 1,800 $37,58 $67,644 $: $250,000 $: $: $317,644

TANK U.C. per BBL

OIL STORAGE TANK, -750 BBL 750.00 0 $: $: $: $48,7: $: $48,7~i

Sublolal $91,050 $0
Sales Tax

$790,000 $48,750 $0, $929,600

INEEL ORG Labor/Subsontraclor Overheads

$0 $39,500
$42,9fi $0

$0 $39,500
$310,901 $20,4~ $0 $374,281

Subtotal Estlmato
Escalation $34,376 $292,627

$1,343,561

Contingency

$17,755 $0 $344,756
$90,906 : $773,835 $46,951 $0 $911,692

--Total 9111,3 EQUIPMENT - L301LER HOUSE 2,500 $259,251 $0 $2,206,863 $133,899 $0 $2,000,012
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Project Name: CONSTRUCTION DETAIL ITEM REPORT
Universal Solvent Exfraclion (UNEX) Feasibility Study- Option A - UNEX In GFF

Client: V. J. Balls

Prepared By: Rowley /Mitchell / Marler
Project Location: INTEC
Estlmale Number:2570 - Opf/on A

LEVEL Org/Subcontractor
- 9111.4 EQUIPMENT . GROUTING FACILITY

PIPE
LAW Evaporator Feed Pump - P-204-I -.75 hp

PIPE
LAW Evaporator Reckc I XFR Pump - P-204-2 (Skid
Mounled)

PIPE
LET&D Supply Pump - P-204-3 -.25 hp

PIPE
NaOH Feed Pump - P-205-I -.125 hp

PIPE
Neutralization Tank Pump - P-205-2a, b, c -.75 hp

PIPE
LAW Evaporator Feed Tank - T-204-1 -7884 Gal. - SST

PIPE
LET&D Feed Tank - T-204-3. 352 Gal. - SST

PIPE
NaO14 Slorage Tank - T-205-I -400 Gal. - SST

PIPE
Neutralization Tank - T-205-2a, b, c -1200 Gal. - SST

B-105 PIPE
Slag Storage Bin - T-205-5 -875 CF

8-102 PIPE
CaO Storage Bin. T-205.6 -1071 CF

B-103 PIPE
Porlland Cement Bin - T-205-7 -641 CF

PIPE
Slag Day Storage Tank - T-205.6a -257 CF

PIPE
CaOH Day Storage Tank - T-205-6b -46 CF (UNEX Only)

PIPE
Portland Cement Day Storage Tank - T-205-6c - 28CF

PIPE
LAW Evaporator - EV-204-1 (6’xIO’X8’)

PIPE
Verlical Auger - VA-205-1-6 (20”x40”x140)

Estimate Type: Planning

Hrs Crew/Rate Labor

112.74
$113

375.8
$376

75.16
$75

75.16
$75

112.74
$338

901.92
$902

150.32
$150

150.32
$150

300.64
$902

3006.4
$3,006

2254.6
$2,255

2254.8
$2,255

150.32
$150

112.74
$113

112.74
$113

751.6
$752

1503.2
$1,503

Const EqpQTY Matl SIc TOTAL

912.74

$913

7675.6
$7.876

875.16
$875

675.16
$675

912.74
$.2,738

46901.92
$46,902

7650.32
$7,650

8150.32
$8,150

16200.64
$48,602

59006,4
$59,006

46254.8
$46,255

48254.8
$48,255

10000.32
$10,000

3612,74
$3,813

3212.74
$3,213

171751.6
$171,752

153503.2
$153,503

U.C. per Ea

U.C. per Ea

U.C. per Ea

LLC. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per Ea

U.C, per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

3
3

10
10

2
2

2
2

3
9

24
24

4
4

4
4

8
24

80
80

60
60

60
60

4
4

3
3

3
3

20
20

40
40

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37,58

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37,58

CN-PIPE
$37.58

CN.PIPE
$37.56

CN-PIPE
$37.58

800
$8001.00

1.00

1.00

1.00

3.00

1.00

1.00

1.00

3.00

1.00

1.00

1.00

1.00

1.00

1,00

1.00

1.00

7500
$7,500 $:

$: 600
$800 $:

$:600
$600

600
$2,400

1000
$1,000

$:

45000
$45,000 $:

0
$0

7500
$7,500

$: 8000
$8,000

500
$1,500

15400
$46,200

1000
$1,000 $55,000

1000
$1,000

45000
$45,000

0
$0

0
$0

0
$0

1000
$1,000

250
$250

45000
$45,000

9600
$9,600

$:
$:

3700
$3,700

3100
$3,100

1000
$1,000

2000
$2,000

170000
$170,000

150000
$150,000
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Project Nam& CONSTRUCTION DETAIL ITEM REPORT Client V. J Balls

Prepared By: Row!eyl Mitchelll MarlerUniversal Solvent Extraction (UNEM Feasibility Studv - OtXion A - UNEX In GFF
Prolect Locatiom /NTEC “ -

---
Es~mate Type: Plannkg

Crew/Rate

Es~mate Numbec2570 - Option A

LEVEL OrglSubcontractor QTY
- 9111.4EQUIPMENT- GROUTINGFACILITY

PIPE U.C.per Ea
Vertical Mixer- VM-205-1-6 (30”x60”x140”) 1.00

0-104 PIPE U.C. per EA .

Hrs Labor

2254.8
$2,255

2254.8
$2,255

375.8

$1s503

1127.4
$1,127

3006.4
$6,013

375.8

Const Eqp

2000
$2,000

$:

$:

$:

$:

$:

$:

$’:

$8

$:

$:

$:

$:

$:

$:

$:

0
$0

Matl Slc TOTAL

154254.8
$154,255

47254.6
$47,255

3875.8
$15,503

5127.4
$5,127

36006.4
$76.013

6375.8
$12,752

6563.7
$13.127

2563.7
$7,691

2875,8
$8,627

22254.8
$66,764

3251,6
$3,252

1063.7
$2,127

9127.4
$9,127

5375,8
$5,376

11879
$11,879

9127.4
$9,127

5375.8
$5,376

41

60
60

CN-PIPE
$37.58

CN-PIPE
$37.58

150000

$150,000

60
60

45000
$45,000

3500
$14,000

FLYASH BIN -34 M3

U.C. per EA

1.00

4.00

1.00

2.00

2.00

2.00

3.00

3.00

3.00

1.00

2.00

1.00

1.00

1.00

1.00

1.00

EO-101 ,2,3,4 PIPE
AIR EOUCTOR -9 Kg-S/hr

B-107 PIPE
CaO WEIGHT BIN -.4 M3

10
40

CN-PIPE
$37.58

CN-PIPE
$37.56

U.C. per EA

U.C. per EA

U.C. per EA

U.C. par EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C, per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. par EA

30
30

4000
$4,000

35000
$70,000

T-lo4A&B PIPE
GROUT FEED TANK -7 M3

N-10IA&B PIPE
pH SAMPLEIVNEUTRALIZER

P-lo5A&B PIPE
GROUT MIXER FEEO PUMP -2-16 L/MIN

80
160

10
20

CN-PIPE
$37.58

CN-PIPE
$37.58

6000
$12,000$752

15
30

CN-PIPE
$37.58

563.7
$1,127

563.7
$1,691

375.8
$1,127

2254.8
$6,764

751.6
$752

563.7
$1,127

1127.4
$1,127

375.8
$376

1879
$1,679

1127.4
$1,127

375.8
$376

6000
$12,000

2000
$6,000

2500
$7,500

B-lo6A,B&c PIPE
DRY INGREDIENT WEIGH BIN -.2 M3

15
45

CN-PIPE
$37.56

CN-PIPE
$37.56

C-10 IA,B&C PIPE
SOLIDS FEEO CONVEYOR -8 KQMIN

M-10 IA, B&C PIPE
GROUT MIXER -.3 M3

B-I06A PIPE
DRY GROUT ADMIXTURES BIN -.4 M3

10
30

60
180

CN-PIPE
$37.58

CN-PIPE
$37.56

20000
$60,000

20
20

2500
$2,500

500
$1,000

B.10f3B&C PIPE
LIQUIO GROUT ADMIXTURES TANK

P-106 PIPE
OECON AGENT PUMP -76 L/MIN

15
30

30
30

CN-PIPE
$37.58

CN-PIPE
$37.58

8000
$6,000

5000
$5,000

$:
$:P-1 15 PIPE

METERING PUMPIADMIXTURES -1 UMIN

T-106 PIPE
MIXER WASH TANK -1 M3

10
10

50
50

CN-PIPE
$37.58

CN-PIPE
$37.56

10000
$10,000

8000
$8,000

$:
$:P-116 PIPE

OECON RETURN PUMP -76 L/MIN

F-105 PIPE
SPENT DECON SOLUTION FILTER -

30
30

10
10

CN-PIPE
$37.58

CN-PIPE
$37.58

5000
$5,000 $:
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,Pratic CONSTRUCTION DETAIL ITEM REPORT
Universal Solvent Extraction (UNEX) feasibility Study- OptIon A - UNEX In GFF
Project Location: INTEC
Eslimale Number’2570 - Opffon A

Clienl: V. J. Ba\\s

Prepared By: Rowley / Mitchell I Marler

Estimate Type: P/arrn/ng

QTY Hrs Crew/Rate Labor

1503.2
$1.503

7516
$7,516

1503.2
$1,503

3758
$3,758

1127.4
$2,255

1503.2
$1,503

3758
$3,758

1503.2
$1,503

7516
$7,516

3758
$3,758

751.6
$752

751.6
$752

1503.2
$1,503

3758
$3,758

3758
$3,758

3758
$3,758

7516
$7,516

LEVEL Org/Subcontractor
-- 9111.4EQUIPMENT - GROUTING FACILITY

PIPE

Matl WC Other TOTAL

11503,2
$11,503

67516
$67,516

11503.2
$11,503

3675a
$38,758

11127.4
$22,255

11503.2
$11,503

53758
$53,758

11503.2
$11,503

57516
$57,516

53756
$53,758

5751.6
$5,752

5751.6
$5,752

16503.2
$16,503

23758
$23,758

23756
$23,750

33756
$33,756

77516
$77,516

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA”

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA,

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

40
40

200

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
.$37.58

CN-PIPE
$37.56

CN-PIPE
$37,56

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37,58

CN-PIPE
$37.58

10000
$10,000STORAGE AREA CONVEYOR

PIPE
AIRLOCK

PIPE
AIRLOCK CONVEYOR

PIPE
MAIN INLET CONVEYOR

PIPE
TRANSVERSE SECTION LIFT

PIPE
MIXER BOOTH INLET CONVEYOR

PIPE
MIXER BOOTH

PIPE
MIXER BOOTH CONVEYOR

PIPE
FILL ASSEMBLY

PIPE
LID PLACEMENT BOOTH

PIPE
LID PLACEMENT INLET CONVEYOR

PIPE
LID PLACEMENT OUTLET CONVEYOR

PIPE
LID PLACEMENT CONVEYOR

PIPE
ROTATING TABLE

PIPE
DRUM RIM CLEANING MECHANISM

PIPE
LID PLACEMENT ASSEMBLY

PIPE
TRANSFER SECTION TUNNEL

1.00

1.00

1.00

1.00

2.00

1.00

i .00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

$60,000200

10000
$10,000

40
40

100
100

30
60

40
40

100
100

40
40

200

$:
$35,000

10000
$20,000

10000
$10,000

50000
$50,000

$:
$8

$:
$:

10000
$10,000 $:

$:
0

$0

$:
$:
$:

$50,000

50000
$50,000

200

100
100

20
20

20
20

40
40

100
100

100
100

100
100

5000
$5,000

5000
$5,000

$:
0

$0

0
$0

$:
15000

$15!000

20000

$20,000

0
$0

$:

$20,000

30000
$30,000

200 70000
$70,000200
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Project Namtx CONSTRUCTION DETAIL ITEM REPORT..,,
::4 Universal Solvent Extraction (UN~ Feasibility Study- Option A - UNEX in GFF
.,..“,. Project Location INTEC

;;> Estimate Numbec2570 - Option A
?3..7.i

j

“i
& LEVEL Org/Subcontractor
;:.: - 9111.4 EQUIPMENT - GROUTING FACILITY
>.

PIPE,.,.

.i
,,, TRANSFER SECTION lNL~-CONVEYOR
.. .
:.-<

“1 PIPE
.,,

1

TRANSFER SECTION EXIT CONVEYOR ..,,
v;
:;{,,. PIPE
:1.-: TRANSFER TABLE
~
:,1.; PIPE
;,.l TRANSVERSE CONVEYOR

$ PIPE
~:;

I

INSPECTION BOOTH
,,.,.,

PIPE
(::
j~ lNSPECT/OECON INLET CONVEYOR
.

:1.. PIPE
,.,; INSPECTIDECON EXIT CONVEYOR
:4’,.,+}/.; PIPE
!:,
.!.,.4 INSPECTIDECON CONVEYOR

4
.4,,-;
J.

:.>’
PIPE

.. ROTATING TABLE
,:.

1
A>>. PIPE.,4.. DECON EQUIPMENT
(?
t,:,.., PIPE;/)

1
INSPECTION EQUIPMENT,,,,,

4
i.,’~, PIPE
II
;... DISCHARGE SECTION TUNNEL
.

1
!!,

PIPE
DISCHARGE SECTION INLET CONVEYOR

PIPE
MAIN DISCHARGE CONVEYOR “

;$$

1 PIPE
TRANSFER SECTION LIFT

;:
PIPE

AIRLOCK

PIPE
AIRLOCK CONVEYOR

QTY

U.C. perEA

U.C. per u

U.C. per EA

U.C. per EA

U.C. perEA

U.C. perEA

U.C. per EA

U.C. per EA

U.C, perEA

U.C. per LOT

U.C. per LOT

U.C.. per EA

U.C. per EA

U.C. per EA

U.C. perEA

U.C. perEA

U.C. per EA

3.00

3.00

3.00

2.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

3.00

1.00

3.00

1,00

1.00

40
120

40
120

30
90

40
$0

100
100

20
20

20
20

40
40

100
100

100
100

100
100

200
200

Iz

100
100

30
90

200
200

40
40

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN.PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

Labor

1503.2
$4,510

1503.2

$4,510

1127.4
$3,382

1503.2
$3,006

3758
$3,758

751.(?
$752

751.6
$752

1503.2
$1,503

3758
$3,756

3756
$3,756

3756
$3,758

7516
$7,516

1503,2
$48510

3758
$3,756

1127.4
$3,362

7516
$7,516

1503.2
$1,503

Const Eqp

$:

. $:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

0
$0

Client V. J. Balls

Prepared’By: Rowley/Mitchell /Marler
Estimate Type Planning

Matl

$30,000

10000
$30.000

10000
$30,000

10000
$20,000

$80,000

5000
$5,000

$5,000

10000
$10,000

20000
$20,000

$30,000

50000
$50,000

$70,000

10000
$30,000

35000
$35,000

10000
$30,000

80000
$80,000

10000
$10,000

Slc

$:

$:
$:
$:

$:
$:
$:
$:
$:
$:
$:
$:
$:

$:
$:
$:
$:

Other

$:

$:

$:

!$;

$:

$:

$:

.%:

$:

$:

$:

$:

$:

$:

$:

$:

0
$0

TOTAL

11503.2
$34,510

11503.2
$34,510

11127.4
$33,382

11503.2
$23,006

83758
$83,758

5761.6
$5,752

5751.6
$5,752

1?503.2
$11,503

23758
$23,758

33756
$33,758

53756
$53,756

77516
$77,516

11503,2
$34,510

i3%

11127.4
$33,382

87516
$87,516

11503.2
$11,503
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Projecl Name: CONSTRUCTION DETAIL ITEM REPORT Client: V. J. Balls

Universal Solvont Extraction (UNEX) Feasiblllty Study - Option A - UNEX In CYFF Prepared By: Rowley / Mitchell/ Marler
Estimate Type PfannhrgPrcject Localion: /NTEC

Estimate Number:257(J - Opf/on A

QTYLEVEL Org/Subcontractor
-- 9111.4EQUIPMENT - GROUTING FACILITY

PIPE

Hrs

10
140

40
40

500
500

40
40

30
60

40
80

40
60

60
460

60
480

20
20

400
400

40
40

30
30

100
100

70
70

20
40

40
40

Crew/Rate

CN-PIPE
$37.58

CN.PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN.PIPE
$37,56

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

Labor

375.8
$5,2f31

1503.2
$1,503

10790
$18,790

1503.2
$1,503

1127.4
$2,255

1503.2

Const Eqp

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

0
$0

$:

Matl Slc TOTAL

2375.8
$33,261

16503.2
$16,503

2G8790
$268,790

11503.2
$11,503

11127.4
$22,255

11503.2
$23,006

11503.2
$23,006

22254.8
$178,038

22254.8

$178,038

5751.6
$5,752

215032
$215,032

11503.2

$11,503

11127.4
$11,127

23758
$23,758

42630,6
$42,631

5751,6

$11,503

11503.2
$11,503

UC. per EA

U.C. per EA

U.C. per LOT

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U,C. per EA

2000
$28,oOO $:TILT & PAN CAMERA 14.00

1.00

1.00

1.00

2,00

2.00

2.00

8.00

8.00

1.00

1.00

1.00

i .00

1.00

1.00

2.00

1.00

PIPE
CAMERA CONTROL STATION

15000

$15,000

PIPE
INLET STAGING, DRUM LIFT, CURE LINE & DRUM LIFT
ENCLOSURE

$250,000

PIPE
INLET STAGING CONVEYOR $10,000

PIPE
DRUM LIFT

10000
$20,000

0
$0

PIPE
DRUM LIFT CONVEYOR

10000
$20,000

0
$0

$:PIPE
CURE LINE CONVEYOR

1503,2
$3,006

2254.8
$18,038

2254.8
$18,038

751.6
$752

15032
$15,032

1503.2
$1,503

1127.4
$1,127

3758
$3,758

2630.6
$2,631

751.6
$1,503

1503.2
$1,503

10000
$20,000

PIPE
180 DEGREE CONVEYOR $180,000

PIPE
CURE LINE CONVEYOR 13’ $160,000

PIPE
STAGING CONVEYOR

5000
$5,000

PIPE
DRUM ELEVATOR & ENCLOSURE $200,000

PIPE
INLET INDEXING LIFT CONVEYOR

10000
$10,000

PIPE
INDEXING LIFT TABLE

10000
$10,000

0
$0

PIPE
INDEXING ARM $20,000

PIPE
DEWATERING STATION 30’ CONVEYOR

40000
$40,000

PIPE
90 DEG TRANSFER & LIFT

5000

$10,000
0

$0

PIPE
DEWATERING STATION CONVEYOR

10000
$10,000

0
$0
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Clienk V. J. BallsProject Name CONSTRUCTION DETAIL ITEM REPORT
Urdversal Solvent Extraction (UNEX) Feasibility Study- Option A - UNEX in GFF
Project Location: fNTEC
Estimate Numbec2570 - Opt/on A

Prepared By: Rowley/ Mitchell] Marler
Estimate Type: Wannhrg

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp
- 9111.4 EQUIPMENT - GROUTING FACILITY

PIPE U.C. per EA 10
AIR HEATERS

CN-PIPE 375.8
9.00 90 $37.58 $3,382 $:

yag SIc Other TOTAL

2000

$18,000 $: 2375.8
$21,382

PIPE
DEWATERING STATION LINE Ll~

U.C. per EA
9.00

30
270

CN-PIPE
$37.58

1127.4
$10,147

10000
$90,000

11127.4
$100,147

PIPE
ORUM OFF LOAO CONVEYOR

U.C. per EA
1.00

60
60

CN-PIPE
$37.58

2254.8
$2,255 $: 20000

$20,000 $: 22254.8
$22,255

PIPE
HYORAULIC DRUM LIFT

U.C. per EA
1.00

50
50

CN-PIPE
$37.56

1879
$1,879

20000 21879
$21,879$20,000

E-104 PIPE
VAPOR CONDENSER -2 Kglhr

U.C. per EA
1.00

60
60

CN-PIPE
$37.58

2254.8
$2,255

50000 52254.8
$52,255$50,000

P-118 PIPE
CONDENSATE PUMP -4 UMIN

U.C. per EA
1.00

10
10

CN-PIPE
$37.58

375.8
$376

6000
$6,000

6375.6
$6,378

Subtotal
Sales Tax

$282,113 $10,750 $3,267,200 $0 $0
.$0

$3,560,063

INEEL ORG LaborlSubconlraclor Ovarheads
$163,360

$135,7%
$0 $0 $183,360

$5,171 $1,650,237 $0 $0 $1,791,115

Subtotal Estimate .
Escalallon $107,213

$5,514,536
$4,085

Contlngancy
$1,303,732 $0 $0 $1,415,031

$283,516 $10,804 $3,447,646 $0 $0 $3,741,967

-Total 9111.4 EQUIPMENT - GROUTING FACILITY 7,507 $808,652 $30,610 $9,832,175 $0 $0 $fo,671,536

- 0111.5 EQUIPMENT - STORAGE FACILITY
GEN

Remote Handling Equipment
LLC. par Lot 750 CN-SKWK 25890

1.00 750 $34.52 $25,690
‘o 750000
$0 $750,000

775890$: $: $775,690

GEN U.C, par Ea 400 CN-SKWK 13808
Smeared Canister Loadout Crana 1.00

2500000
400 $34.52 $13,808 $: $2,500,000

2513808
$: $: $2,513,808

GEN U.C, per Ea 400 CN.SKWK
Canister Sloraga Crane-Clean Environment

13608 250000
1.00 400 $34.52 $13,806 $: $250,000

263608
$: $: $263,808

GEN LLC. per Ea 200 CN-SKWK 6904
Canister Healer 2.00 400

103000
$S4.52 $13,806 $: $206,000

109904
$: $: $219,808

GEN U.C. par Ea 100 CN-SKWK 3452
C02 System

175000 176452
1.00 100 $34.62 $3,452 $: $175,000 $: $:’ $178,452

GEN LLC. per Ea 100 CN-SKWK 3452 25000
Canister Transporialion Carl 1.00 100 $34.52 $3,452 $:

28452
$25,000 $: $: $28,452

GEN U.C. per Ea 120 CN-SKWK 4142.4 257500 0 261642.4
Canister Lifling Mechanism 2.00 240 $34.52 $8,285 $: $515,000 $: $0 $523,285

08/30/2000 Success Estfmatlng and Cost Management System Page No. 45



Project Name: CONSTRUCTION DETAIL ITEM REPORT
Universal Solvent Extraction (UNEX) Feasibility Sfudv - Option A - UNEX In GFF
Project Location: /NTEC “ -

.-.

Estimate Number:2570 - Option A

LEVEL Org/Subcontractor

- 9111.5 EQUIPMENT - STORAGE FACILITY
GEN

GEN
Decon Solulion Pumping Station

GEN
Decon Cell Equipment

GEN
Decon I Disassembly Equipment - Turntable, Manipulator
Tools, WI Rack& Etc.

Smear Monitor

Smear Slation Module

Shullle Cart

Glove Box

Cameras

Weld Stalion Module

GEN

GEN

GEN

GEN

GEN

GEN

GEN
HLW Canisler Transfer Cart

GEN
Emply Canisler Raceiving Crana

GEN
PaR Manipulator

GEN
Canisler Fill Monitoring Instruments

GEN
Canister Walder Leak Check Module

08/30i2000

QTY

U.C. per Ea

UC. per Ea

U.C. per Lot

U.C. per Lot

U.C. per Ea

U.C. per Ea

U.C. par Ea

U.C. per Ea

UC. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

,00

,00

1.00

1.00

1.00

1.00

1.00

1.00

30.00

1.00

1.00

2.00

1.00

2.00

1.00

Hrs

80
80

120
120

240
240

240
240

100
100

0

80
80

40
40

24
720

200
200

400
400

200
400

200
200

0

100
100

Crew/Rate

CN-SKWK
$34,52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK

CN-SKWK
$34.52

Labor

2761.6
$2,762

4142.4
$4,142

8284.8
$8,285

8284.8
$8,265

3452
$3,452

$:

2781,6
$2,782

1380.8
$1,381

828.46
$24,854

6904
$6,904

13808
$13,808

6904
$13,808

6904
$6,904

$:

3452
$3,452

Success Estimating and Cost Management System

Const Eqp

Client: V. J. Balls

Prepared BY: Ro wlev / Mitchell / Marler
Estimate l~pe: Planning

Matl

120000
$120,000

50000
$50,000

515000
$515,000

$500,000

515000
$515,000

$:

150000
$150,000

41200
$41,200

3000
$90,000

103000
$103,000

2575000
$2,575,000

7000
$14,000

250000

$1,030,000

Slc

$:
$:

$;

$:

$:
42000

$42,000

$:

$:

$:

0
$0

0
$0

$:

$:

2060000
$4,120,000

$:

Other

$:

$;

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

TOTAL

122761.6
$122,762

54142.4
$54,142

523284,8
$523,285

508264.8
$508,285

518452
$518,452

42000
$42,000

152761.6
$152,762

42580.8
$42,581

3628.48
$114,854

109904
$109,904

2588806
$2,568,808

13904
$27,s308

256904
$256,904
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ProjecI Name CONSTRUCTION DETAIL ITEM REPORT Client
Universal Solvent Extraction (UNEX) Feasibility Study- Option A - UNEX InGFF Prepared By:
Project Location: fNTEC Estimate Type:
Estimate Number:2570 - Option A

V. J. Balls

Rowley lMitchell lMarler
Planning

LEVEL Org/Subcontractor
- 9143.S EQUIPMENT - STORAGE FACILITY

GEN
Misc. Equipment

QTY Hrs Crew/Rate Labor Const Eqp Mat! sic Other TOTAL——

U.C. per Lot 300 CN-SKWK 10356 1000000 1010356
1.00 300 $34.52 $10,356 $: $1.OOO,OOO $: $: $1,010,356

Sublo!al
SalesTax

$193,657 $0 $11,374,200 $4,162,000 $0 S15,729,657
$0

INEELORGLaborKubcunbaclorOvarheads
$566,710

$56,2%
$0 $568,710

$0 $3,467,027 $1,206,2% $0 $4,731,474

Subtotal Estimate $21,030,041
Escslalion $64,118 $0 $3,954,190
Contingency

$1,376,001 $0
$169,557 $0 $10,456,628 $3,644,044

$5,396,309
$0 $14,270,229

--Total 9111.5EQUIPMENT- STORAGEFACILITY 5,610 $483,551 $0 $2%820,755 $10,392,273 $0 $40,696,579

-- 9114.4 CONVEYING SYSTEMS - STORAGE FACILITY
GEN U.C. per EA 1000 CN-SKWK 34520

GANTRY CRANE
2500000 2534520

2.00 2,000 $34.52 $69,040 $: $5,000,000 $: $: $5,069,040

GEN U.C. per EA 500 CN-SKWK 17260 300000
TRANSFER CART IN TUNNEL 1.00 500 $34.52

317260
$17,260 $: $300,000 $: $: $317,260

GEN U.C. per EA 300 CN-SKWK 10356

5 TON DECONTAMINATABLE BRIDGE CRANE
250000 260356

2.00 600 $34.52 $20,712 $: $500,000 $: $: $520,712

GEN U.C. per EA 1000 CN-SKWK 34520 1000000
CASK MANEUVERING HYDRAULIC PIATFORM

1034520
1.00 1,000 $34.52 $34,520 $: $1,000,000 $: $: $1,034,520

Subtotal
Sales Tax

$141,532 $0 $6,800,000 $0 $6,941,532
$0 $340,000 $

INEEL ORG LaborlSubconhaclor Overheads $41,0:
$0

$0 $2,072,742
$340,000

$0 $0 $2,113,629

Subtotal Estimate $9,395,361

Escalation $46,660

Con8n9ency
$2,363,990

$20,653 E $1,041,906
$2,410,850

!! $ $1,062,559

-Total 9114.4 CONVEYING SYSTEMS - STORAGE FACILITY 4,100 $250,132 $0 $12,616,637 $0 $0 $12,668,769

-- 91$5,2.$ HVAC EQUIPMENT - NEW - GFF - UNEX
HVAC U.C. per Ea 10

5,00 50
CN-SHEE

$35.46
354.8

$1,774
500

$2,500
5700

$28,500
6554.8

$32,774.. Venl. Centrifugal Fans-20 hp
,,

:.4

..I

,.

I,

HVAC
Vent. Centrifugal Fana -25 hp

U.C. per Ea 12
7.00 84

CN.SHEE
$35.48

425.76
$2,980

500
$3,500

9000
$63,000

9925.76
$69,480

HVAC
Vent. Centrifugal Fans -30 hp

U.C. per Ea 12
5.00 60

CN-SHEE
$35.48

425.76
$2,129

500
$2,500

9000
$45,000 $: 9925.76

$49,629

HVAC
Vent. Cenhifugel Fana -40 hp

U.C. per Ea 18
5.00 90

CN-SHEE
$35.46

636,64
$3,193

500
$2,500

13000
$65,000

14136.64
$70,693
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ProJeclName: CONSTRUCTION DETAIL ITEM REPORT
(.hdversal Solvent Exfracflon (UNEX) Feaslblllfy Sfudy - Opffon A - UNEX In GFF
Project Location: /AfTEC
Estimate Number:257(J - Opfion A

Client:
Prepared By:

Estimate Type:

V. J. Balls

Rowlev / Mitchell / Marler
Planning

LEVEL Org/Subcontractor
-- 9115,2.1HVACEQUIPMENT- NEW - GFF - UNEX

I+IIAC

QTY Hrs Crew/Rate Labor

496.72
$6,954

1419.2
$4,258

1064.4
$2,129

1419.2
$32,642

1419.2
$2,838

1774
$7,096

2128.8
$2,129

1703.04
$1,703

31.932
$3,193

3548
$3,548

3546
$3,548

3548
$3,548

Const Eqp

500
$7,000

500
$1,500

500
$1,000

Matl

15000
$210,000

27000

$81,000

72000
$144,000

96000

$2,208,000

144000
$288,000

192000
$768,ooo

35000
$35,000

21000
$21,000

150
$15,000

2500

$2,500

5000
$5,000

5000
$5,000

TOTAL

15996.72
$223,fJ54

28919.2
$86,758

73564.4
$147,129

97919.2
$2,252,142

145919.2
$291,638

194274
$777,096

37128.8
$37,129

22703.04
$22,703

181.932
$18,193

6048
$6,048

8546
$6,548

8548
$8.548

Slc Other

$:

$:

$:

U.C. per Ea

U.C. per Ea

U.C, per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. par Ea

U.C. par Ea

U.C. per Ea

U.C. per Lol

U.C. per Lot

UC. per Lot

14 CN-SHEE
$35.48

CN-SHEE
$35.48

CN-SHEE
$35.48

CN-SHEE
$35.48

CN-SHEE
$35.48

CN-SHEE
$35.48

CN-SHEE
$35.48

CN-SHEE
$35.48

CN-SHEE
$35.48

CN-SHEE
$35,48

CN-SHEE
$35.48

CN-SHEE
$35.48

Vent. Centrifugal Fans - w iIp 14.00

3.00

2.00

23.00

2.00

4.00

1.00

1.00

100.00

1.00

1.00

1.00

196

HVAC
Venl. Centrifugal Fans -60 hp

40
120

30
60

40
920

40
80

50

tiVAC
“HEPA Filler Bank - Singla Stage - 4X4 -12 Filters Per
Bank
Memo Each Filler is 24” x 24”,

HVAC
●HEPA Filler Bank - Singla Staga - 4X4 -16 Fillers Per
Bank
Memo Each Filter is 24” x 24”.

500
$11,500 $:

HVAC
●HEPA Filler Bank - Dual Stage - 4X4 -12 Fillers Per
Bank
Memo Each Ffiter is 24” x 24”.

500
$1,000

0
$0

HVAC
‘HEPA Filter Bank - Dual Stage - 4X4 -16 Filters Per
Bank
Memo: Each Filler is 24” x 24”.

500
$2,000200

HVAC
Chiller (Complele WIlh Compressor & Fans)- 80 Ton

60
60

48
46

0.9
90

100

HVAC
Chiller (Complete Wilh Compressor& Fans) -40 Ton

HVAC
Aclueled Ah Dampers

HVAC
Pra-Fillers 100

HVAC
Healing Coils

100
100

100HVAC
Cooling Coils 100
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Project Namrx CONSTRUCTION DETAIL ITEM REPORT Client
Universa/ Solvent Extraction (UNEX) Feasibi/i& Study - Optfon A - UNEX In GFF
Project Locatiom /NTEC

Prepared By:
Estimate Type:

Estimate Number:2570 - Opfion A

V. J. Balls

Rowley/ Mifchell / Marfer
Planning

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl sic Other TOTAL
- 9115.2.1 HVAC EQUIPMENT - NEW - GFF - UNEX

HVAC U.C. per Lo! 40 CN-SHEE
Heal Recovery Coil

1419.2
1.00

2000
40 $35.48 $1,419 $:

3419.2
$2,000 $: “ $: $3,419

Sublolal
SalesTax

$85,081 $35,000 $3,986,000 $0 $0 $4,106,081

INEELORGLabor/SubconlraclorOverheads $38,8~
$199,300

$15,9E
$0 $0

$1,90%987 $0
$199.300

$0 $1,984,766

Subtotal Estimate $6,270,168
Escalation $31,795
Contingency

$13,080
$38,926

$1,564,051 $0
$16,013 $1.914,634

$1,606,925
: $0 $1,969,773

-Total 9115.2.1 HVAC EQUIPMENT - NEW - GFF - UNEX 2,398

- 9115.2.1 HVAC - TFD FACILITY - HOT CELL
HVAC U,C. per Lol 1100

(’)Sheal Metal Ductwork 1.00 1,100
Memo The hot cell ie approximately 77’ x 51’ x 77’ high.

HVAC U.C. per Lot 700
HVAC Equipment 1.00 700

HVAC U.C. per Lot 300
HEPA Fillers 1.00 300

HVAC U.C. per Lot 100
Diffusers, Grilles, Dampara, Regislars 1.00 100

HVAC U.C. per Lot 200
Misc. Sheel Meld 1.00 200

HVAC U.C. per Lot 200
Test & Balanca 1.00 200

$194,629 $80,065 $9,574,172 $0 $0 $9,848,866

CN-SHEE 39028
$35.46 $39,028

20000
$: $20.000

59028
$59,026

CN-SHEE
$35.46

24838
$24,836

3000 125000
$125,000 $: 152836

$152,836$3,000

10644
$10,644

3548
$3,548

CN-SHEE
$35.48

150000
$150,000

160644
$160,644

CNSHEE
. $35.46

9000
$9,000 $: 12548

$12,548

CN-SHEE
$35,48

7096
$7,096

2500
$2,500

9596
$9,596

7096
$7,096

CN-SHEE
$35.48

0.
$0

7098
$7,096

Sublotal $92.246 $3,000 $306,500 $0 $0 $401.746
Sales Tax
INEEL ORG LaborlSubcorrlraclor Overheads $42,0fi

$15,325
$1,32

$0
$140,867

$0 $15:325
$0 $0 $190,334

Subtotal Estimate $607,407
Escalation
Contingency

$34,473 $1,121 $120,266
$42,205

$0
$1,373 $147,240 $0

$155,861
; $190,817

--Total 9115.2.1 HVAC - TFO FACILIN - HOT CELL 2,600 $211,024 $6,663 $736,198 $0 $0 $954,084

- 9115.2.2 HVAC - TFD FACILITY - OPERATING CORRIDORS
Memo: The operaf/ng corridors and equfpmentareas are approxfmafely 72,500 square feef of total f/oor area. hrcludes the floor area of all /eve/s.

HVAC U.C. per Lot 4000 CN-SHEE 141920

(’)Sheet Metal Ductwork 1.00 4,000
140000

$35.48 $141,920 $:
Mamo Includes ell corridors and equipmenl areas - approximately 72,500 square feet of floor space.

$140,000
281920

$281,920
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Project Name: CONSTRUCTION DETAIL ITEM REPORT Client: V. J. Balls
Universal Solvent Extraction (UNEX) Feasibility Study - Option A - UNEX in GFF
Projecl Location: /NTEC

Estimate Number:2570 - Option A

Prepared By: Rowley /Mitchell / Marler
Estimate Type: Pianning

LEVEL OrglSubcontractor QTY Hrs Crew/Rate
-- 9115.2.2 HVAC - TFD FACILITY - OPERATING CORRIDORS

Memo: Thooperating corridors and equipment areas are approxhnately 72,500 square feet of told floor area.
HVAC U.C. per Lot 4000

HVAC Equipmenl
CN-SHEE

1.00 4,000 $35.48

HVAC U.C. per Lot 200 CN-SHEE
Diffusers, Grilles, Dampers, Regislars 1.00 200 $35.48

HVAC U.C. per Lot 350 CN-SHEE
Misc. Slleel Melal 1.00 350 $35.48

HVAC U.C. per Lot 300 CN-SHEE
Tesl & Balance 1.00 300 .%35.48

Labor Const Eqp Matl Slc Other TOTAL

Includes the floor area of all levels.
141920 15000 525000

$141,920 $15,000 $525,000
681920

$681,920

7096 13000
$7,096 $: $13,000

20096
$20,098

12418 5000
$12,418 $: $5,000

17418
$17,418

10644
$10,644 $: $:

10644
$10,644

Subtotal $313,998 $15,000 $683,000
Sales Tax

$0 $0
$34,150

$1,011,996

INEEL ORG LabodSubconlractor Overhaads $143,2%
$0 $34,150

$6,6: $327,276 $0 :: $477,416

Subtotal Estimate
Escalation $117,341 $5.606 $268,000

$1,523,564

Contingency
$0 $0 $390,947

$143,659 $6,663 $328,106 $0 $0 $478,628

--Total 9115.2.2 HVAC - TFD FACILITY - OPERATING CORRIDORS 8,850 $718,293 $34,314 $1,640,532 $0 $0 $2,393,138

--- 9115.2.3 PLUMBING I PIPING - TFD FACILITY
PIPE U.C. per Sf 0.1 CN-PIPE 3.758

Process Piping 13,700.00
8.756

1,370 $37.58 $51,465 $: $66,50g $: $: $119,985

PIPE U.C, per Sf 0.05 CN-PIPE 1.879 4.879
Building Plumbing 13,700.00 686 $37.56 $25,742 $: $41,10: $: $: $66,842

Subtotal $77,227 $0 $109,600
Sales Tax

$0 $0 $186,627
$0 $5,460

INEEL ORG LabodSubcontraclor Overheads $37,1%
$0

$0 $55,358
$5,480

8 $0 $92,507

Subtotal Estimate $284,814
Escalation
Contingency

$29,349 $0 $43,734 $0
$35,931 $0 $53,543

$73,063
; $0 $89,474

..-Total 9115.2.3 PLUMBING I PIPING - T’FD FACILITY 2,055 $179,656 $0 $267,716 $0 $0 $447,372

--- 0115.4.2 HVAC - NEW - BOILER HOUSE
HVAC U.C. per LOT 200 CN-SHEE 7096 240 36700 1000 45036

HVAC 1.00 200 $35.48 $7,096 $240 $36,700 $:
Memo Based on AFC estimate H2547-A. This will be a Iwo boiler system vs. a four in eslimate 2547-A all quantifies are halved.

$1.OOO $45,036
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...., Project Nam~ CONSTRUCTION DETAIL ITEM REPORT Client V. ./. Balls

Universal Solvent Extraction (UNEX) Feasibility Study- Option A - UNEX In GFF
Project LocatiorK INTEC

Prepared By: Rowley/ Mitcheil/ Mar!er
Estimate Type Planning

Estimate Numbec2570 - Option A

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl s/c Other TOTAL
— 9115.4.2HVAC- NEW - BOILER HOUSE

Subtotal $7,096 $240
Sales Tax

$36,700 $1,000 $0 $45,036

INEEL ORG LaborlSubconlrsclor Overheads
$1,835

$3,2% $1: $17,586
$0 $1.835

$4~ $0 $21,390

Subtotal Es6mate $66,261
Escalation
Contingency

$2,652 $90 $14,401 $374
$3,247

$0
$110 $17,630 $458

$17,516
$0 $21.444

-Tolal 9115.4.2 HVAC - NEW - BOILER HOUSE 200 $16,233 $549 $86,152 $2,266 $0 $107,221

-- 9115.4.3 PLUMBING - BOILER HOUSE
PIPE

Building OraIn
U.C. per Lot 40 CN-PIPE 1503.2

1.00 40 $37.58 $1,503
600

$600
2103,2

$: $: $2,103

PIPE U.C. per Lot 20 CN-PIPE 751,6
Building Water 1.00

300
20 $37.58 $752 $:

1051!6
$300 $: $: $1,052

Sublolal $2,255 $0 $900 $0 $0 $3,155
Sales Tax
INEEL ORG LaborKSubcxmlraclor Overheads

$0 $45
$1 ,OR $0

$45
$455 x % $1,539

Subtotal Estlmale $4,739
Escalallon
Conlingancy

$857 ~ $359 $0 $0
$1,049

$1,216
E $440 $0 $0 $1,469

-Total 9115.4.3 PLUMBING - BOILER HOUSE 60 $5,245 $0 $2,196 $0 $0 $7,444

-- 9115.4.4 PIPING - NEW - BOILER HOUSE
PIPE

STEAM & SUPPORT PIPING
U.C. per LOT 2325 CN-PIPE 87373.5 1620 69150

1.00 2,325 $37.56 $87,374 $1,820 $69,150
176343.5

$: $: $178,344

INSUL U.C. per LOT 175 CN-ASBE 6461
PIPE INSULATION

6920
1.00 175 $36.92 $6,461 $:

15361
$8,920 $: $: $15,381

Subtotal
Sales Tax

$93,835 $1,820 $98,070 $0 $0 $193,725

INEEL ORG LaborlSubcaWactor Overheads
$4,904

$44,72
$0

$6~ $48,958
$0 $4,Q04

$0 $0 $94,571

Subtotal Estimate
Escalation
Contingency

$35,558 $092 $38,986
$293,199

$43,533
$0

$847 $47,729
$75,235

$ $0 $92,109

-Total 9115.4.4 PIPING - NEW - BOILER HOUSE , 2,500 $217,865 $4,234 $236,644 $0 $0 $460,543

- 9115,4.5 FIRE PROTECTION - NEW - BOILER HOUSE
U.C. par SF

FIRE SPRINKLER SYST~M - BOILER BUILOING 3,120.00 0 $: 0 3.5
$: $: $10,9: $0 $10,920
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Projecl Name: CONSTRUCTION DETAIL ITEM REPORT Client: V, J. Balls
Universal Solvent Exfractlon (UNEX) Feasibility Study- OptIon A - UNEX In GFF Prepared By: Rowley /Mitchell / Marler
Project Location: INTEC Estimate Type: /J/ann/ng
Estimate Number:2570 - OptIon A

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL
.- 0115.4.5 FIRE PROTECTION - NEW. BOILER HOUSE

Subtotal
Sales Tax

$0 $0 $0
$0

$10,920 $0
$0

$10,920
$0

INEEL ORG Labor/Subconlraclor Overheads $0 $0 : $4,5E $0 $4,5:

Subtotal Estimato
Escalation $0

$15,499
$0 $0 $38977 $0 $3,977

Contingency $0 $0 $0 $4,869 $0 $4,869

---Total 9115.4.5 FIRE PROTECTION - NEW - BOILER HOUSE o $0 $0 $0 $24,345 $0 $24,345

-- 9115.4 MECHANICAL - NEW - STORAGE FACILITY
PIPE U.C. per LOT

MISC. PIPING - ALLOW 1,00
40000 40000

0 $: $: $: $40,000 $: $40,000

FP U.C. per SF
FIRE PROTECTION 20,440.00 0 $: $:

3.5
$: $71,5;: $:

HVAC

$71,540

U.C. per SF 0.18 CN-SHEE
HVAC

6.386 11.2
20,440.00 3,679 $35.48 $130,538 $: $228,928

17.566
$: $: $359,466

Subtotal
Sales Tax

$130,538 $0 .$228,928 $111,540 $0 $471,006

INEEL ORG LaborESubconlraclor Overheads
$0 $11,446 $0 $11,446

$59,5; $0 $109,696 $49,2: $0 $218,509

Subtotal Estimate $700,981
Escalation $48,782 $0
Contingency

$8%628 $41,256 $0 $179,867
$59,723 $0 $109,975 $50,509 $0 $220,207

---Total 9115.4 MECHANICAL - NEW - STORAGE FACILITY 3,679 $298,615 $0 $549,874 $252,546 $0 $1,101,034

--- 9116.2.1 SWITCHGEAR AND TRANSFORMERS - GFF
ELEC U.C. per Ea

1,00
96
96

CN-ELEC
$34.12

3275.52
$3,276

0
$0

205775.52
$205,7764000 amp, 4801277 double ended 3R walk-in swilchgear $2,500 $200,000

ELEC
2500 kVA 13.8.4801277 transformers

U.C. per Ea
200

24
48

CN-ELEC
$34.12

818.88

$1,638

2500
$5,000

75000
$150,000

78318,88
$156,638

ELEC
4000 amp armor clad busway

U.C. per Ls
1.00

32
32

CN-ELEC

$34.12

1091.64

$1,092
0

$0

10000
$10,000

11091.84
$11,092

ELEC
800 amp 480 volt standby power panals

UC. per Ea
1.00

24
24

CN-ELEC
$34.12

818,88
$819

12000
$12,000

0
$0

12816.88
$12,819

ELEC
1200 amp 480 VOIInormal power panels

U.C. per Ea
2.00

16
32

CN-ELEC
$34.12

545.92
$1,092

10000

$20,000
10545,92

$21,092

ELEC
Vaull and equipment pads for main gear and Iransformars

U.C. per Ls
1.00 $: 35000

$35,000
35000

$35,0000
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Project Name CONSTRUCTION DETAIL ITEM REPORT
Universal Solvent Extraction (UNEX) Feasibility Study- Option A - UNEX In GFF .
Project Location: /NTEC
Estimate Number2570 - Opt/on A

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp
- 9116.2.1 SWITCHGEAR AND TRANSFORMERS - GFF

ELEC U,C, per Ea 12 CN-ELEC
480 volt power panels

409.44
6.00 72 $.34.12 $2,457 $:

ELEC U.C. per Ea 8 CN-ELEC 272.96
480-208112075 kVA transformers 4.00 32 $34.12 $1,092 $:

ELEC U.C. per Ea 8 CN-ELEC 272.96
208/120 panele, lighting& misc. power loads 4.00 32 $34.12 $1,092 $:

Client: V. J. Balls

Prepared By: Rowley/ Mitchell/ Marler
Estimate Typrx P/arming

Matl Slc Other TOTAL

5000 5409.44
$30,000 $: $: $32,457

1700 1972.96
$6,800 $: $: $7,892

2500 2772.96
$10,000 $: $: $11,092

Subtotal
Sales Tax “

$12,558 $7,500 $438,800 $0 $35,000 $493,656

INEEL ORG Labor/Subconlraclor Overheads
$0 $21,940

$5.2~
$0 $0

$3.145 $193,202 $0
$21,940

$0 $201,612

Subtotal Estimate
Escalation
Contingency

$4,573 $2,732 $167,802 $0
$717,408

$6,942
$8,981

$4,147 $254,741 $0
$184,067

$13,634 $279,464

-Total 9116.2.1 SWITCHGEAR AND TRANSFORMERS - GFF 366 $29,337 $17,623 $1,076,484 $0 $57,615 $l,160,e59

-- 9116.2.2 RACEWAYS, CONDUCTORS, AND GROUNDING - GFF
ELEC U.C. per Lf

15kV electrical duel bank, 2 runs of 200 If. 400.00
125

0 $:
125

$: $: $: $50,000 $50,000

ELEC U.C. per Ls
600 volt feeders 1.00 0

25000
$: $: $:

25000
$: $25,000 $25,000

ELEC U.C. per Ls
Branch power and lighting circuits 1.00

100000 100000
0 $: $: $: $: $100,000 $100,000

Sublotal
Salea Tax

$0 $0
E

$0 $175,000 $175,000

INEEL ORG LaborlSubcontractor Overheads
$0 $0

$0
$0

$0
$0 $0

$0 $0 $0 $0

Subtotal Eetlmate
Escalation

$175,000

Contingency
$0 $0 $44,905

E $0 $0 &
$44,905

$66,171 $68,171

--Total 9116.2.2 RACEWAYS, CONDUCTORS, AND GROUNDING - GFF o $0 $0 $0 $0 $268,076 $288,076

-- el16,2.3 MISC. COSTS. GFF
ELEC U.C. per Ls 120 CN-ELEC 4094.4

Tesling of systems and equipment 1.00 120 $34.12 $4,094 $:
40~4.4

$: $: $: $4,094

ELEC U.C. per Ls “ 120 CN-ELEC 4094.4

Material handling 1.00 $:
0

120 $34,12 $48094
4094.4

$: $: $0 $4,094

ELEC U.C. per Sf

Lightning Prolecllon 69,100.00 0 $: $: $: $178,20; $: $178,20t
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Project Name: CONSTRUCTION DETAIL ITEM REPORT
Universal Solvent Extraction (UNEX) Feasibility Study - Option A - UNEX In GFF
Project Location: INTEC
Estimate Number:2570 - Opt/on A

LEVEL Org/Subcontractor
— 9116.2.3 MISC. COSTS - GFF

ELEC
Grounding Grid

QTY Hrs Crew/Rate Labor Const EqE

U.C. per Sf
89,100,00 0 $: $:

ELEC U.C. per Sf
Wiring Devices & Enclosures 89,100.00 0 $: $:

Client: V. J. Balls

Prepared By: Rowley /Mitchell / Marler
EslillMc Type: FJ/i=Ift.I:j -:

Matl SIG Other TOTAL

$: $89,10~ $: $89,10~

$: $89,10j $: $89,10;

Subtotal $8,189 $0 $0
Sales Tax

$356,400 $0 $364,589

INEEL ORG LaborlSubconlraclor Overheads
$0 $0

$3,4:
$0 $0

$0
$0

$0 $149,449 $0 .$152,883

Subtotal Estfmate $547,472
Escalation
Contingency

$2,982 $0 $0 $129,001 $0
$4,528 $0 $0 $197,052

$132,783
$0 $201,579

—Total 9116.2.3 MISC. COSTS - GFF 240 $19,133 $0 $0 $832,702 $0 $851,834

-- 9116.2.4 LIGHTING - GFF
ELEC

Lighting
U.C. per Sf

89,100.00 0 $; $: ‘ $: $356,40; $: $356,40~

Sublotal $0 $0 $0
Sales Tax $0

$356,400 $0 $356,400

fNEEL. ORG LaborlSubconlractor Overheads
$0

$0 $ $149,4::
$0

$0 % $149,449

Subtotal Estimate $505,849
Escalation $0 $0 $0 $129,801 $0
Contingency $0 $0 $0 $197,052

$129,801
$0 $197,052

--Total 9116.2.4 LIGHTING - GFF o $0 $0 $0 $832,702 $0 $832,702

-- 9116,3.1 SWITCHGEAR AND TRANSFORMERS - TFD
ELEC U.C. per Ea

480-206112075 kVA Iransformars 2.00
0 CN-ELEC

16 $34.12
272.96

$546
1700

$: $3,400
1972.96

$: $: $3,946

ELEC U.C. par Ea 8 CN-ELEC 272.96

2081120 panels, lighting & misc. power loads 2.00
2500

16 $34.12 $646
2772.96

$: $5,000 $: $: $5,546

Subtotal
Safes Tax

$1.092 $0 $8,400 $0 $0 $9,492

INEEL ORG LaborlSubcantrector Overhaads

$0 $420
$4:

$0 $420
$0 $3,696 ;: $0 $4,156

Subtotal Estimate
Escalation $398

$14,068

Contingency
$0 $3,212 $0 $0

$604
$3,610

$0 $4,877 $0 $0 $5,460

--Total 9116.3,1 SWITCHGEAR AND TRANSFORMERS - TFD 32 $2,551 $0 $20,607 $0 $0 $23,158
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Project Namtz corwTfwcTloN DETAILITEM REPORT Client
Universal Solvent Extraction (UNEX) Feasibility Study- Option A - UNEX In GFF
Project LocalIon: INTEC

Prepared By:
Estimate Type

Estimate Numben2570 - Optfon A .

V. J. Balls

Rowley lMitchell / MarIer
Planning

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl SIc Other TOTAL
- 9116.3.2 RACEWAYS, CONDUCTORS, AND GROUNDING -TFD

ELEC U,C. per Ls
Branch power and Iighling circuits 1.00 0 $:

35000 35000
$: $: $: $35,000 $35,000

Sublolal $0 $0 $0 $35,000
Sales Tax W :

$35,000

$0 $0 $0 $0
INEEL ORG Labor/Subcon!raclor Overheads $0 $0 $0 $0 $0 $0

Subtotai Estimate $35,000
Escalation $0 $0 $0 $0
Contingency $0

$6,981
$0

$8,981
$0 $0 $13,634 $13,634

-Total 9116.3.2 RACEWAYS, CONDUCTORS, AND GROUNDING - TFD o $0 $0 $0 $0 $57,615 “ $57,615

- 9116.3.3 MISC. COSTS - TFD
ELEC

Testing of systems and equipment
U.C. per Ls 90 CN-ELEC 3070.6

1.00 90 $34.12 $3,071
3070.8

$: $: $: $: $3,071

ELEC U.C. per Ls 90 CN-ELEC 3070.6
Malerial handling 1.00 90 $34.12 $3,071 $:

3070.8
$: $: $: $3,071

ELEC U.C. per Sf
Lightning Protecllon 13,700.00 0 $: $:

2
$: $27,40; $:

ELEC

$27,400

U.C. per Sf
Grounding Grid 13,700.00 0 $: $: $: $13,70: $: $13,70:

ELEC U.C. per Sf
Wiring Devices & Enclosures 13,700.00 0 $: $: $: $13,70: $: $13,70:

Subtotal
Sales Tax

$6,142 $0 $0 $54,&loo $0 $60,942

INEEL ORG LaborKiubcantractor Overheads
$0

$2,5~
$0

$0
$0

$0 $22,9: $0 $25,5%

Subtotal Estimate $86,496
Escalation
Conllngency

$2,237 $0
$3,396

$1!3,058
$0

$0
:

$22,195
$30,200 $0 $33,694

--Total 9116.3.3 MISC. COSTS - TFD 160 $14,349 $0 $0 $128,036 $0 $142,365

- 9116,3,4 LIGHTING - TFD
ELEC U.C. per Sf

Lighting 13,700.00 0 $: $: $: $: $53,4% $53,:3;
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Project Name: CONSTRUCTION DETAIL ITEM REPORT Client:

Universal Solvent Extraction (UNEX) Feasibility Study- Option A - UNEX In GFF
Project Location: /NTEC

Prepared By:

Estimate Type:
Eslimate Number:2570 - Option A

V. J. Balls

Rowiey I Mitcheli I Marier
Planning

LEVEL Org/Subcontractor
— 9116.3.4LIGHTING- TFD

QT’Y Hrs Crew/Rate Labor Const Eqp Matl Slc _Other TOTAL

Sublo!al $0 $0 $0 $0
Sales Tax $0 $0

$53,430 $53,430

INEEL ORG LaberlSubconlraclor Overheads
$0

$0
$0

$0
$0

: $0 $0 $0

Subtotal Estimate $53,430
Escalation $0 $0 $0 $0
Contingency

$13,710
$0 $0 $0 $0

$13,710
$20,813 $20,813

—Total 9116.3.4 LIGHTING - TFO o $0 $0 $0 $0 $87,954 $87,964

--- 9116.4.2 RACEWAYS, CONDUCTORS, AND GROUNDING - BOILER HOUSE
ELEC U.C. per Ls

Branch power and lighting circuits 1.00 0 $:
12000 12000

$: $: $: $12,000 $12,000

Subtotal
Sales Tax

$0 $0 $0
: $0 $0

$12,000 $12,000

INEEL ORG Labor/Subcontractor Overheads
$0

$0
$0

$0
$0

$0 $0 $0 $0

Subtotal Estimate $12,000
Escalation $0 $0 $0 $0 $3,079 $3,079
Contingency $0 $0 $0 $0 $4,675 $4,675

--Total 9116.4.2 RACEWAYS, CONDUCTORS, AND GROUNDING - BOILER o $0
HOUSE

$0 $0 $0 $18,754 $19,754

--- 9116.4.3 MISC. COSTS - BOILER HOUSE
ELEC U.C. per Ls 40 CN-ELEC 1364.6

Tesling of systems and equipment
1364.8

1.00 40 $34.12 $1,365 $: $: $: $: $1,365

ELEC U.C. per Ls 40 CN-ELEC 1364.8
Malerial handling 1.00 40 $34.12 $1,365

1364.8
$: $: $: $: $1,365

ELEC U.C. per Sf o
Lightning Protection 3,120.00 0 so $: $: $6,24; $: $6,24;

ELEC U.C. per Sf
Grounding Grid 3,120.00 0 $: $: $: $3,12; $: $3,12:

ELEC U.C. par Sf
Wiring Devices & Enclosures 3,120.00 0 $: $: $: $3,12; $: $3,12;
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Project Namw CONSTRUCTION DETAIL ITEM REPORT ClienL

Universal Solvent Extraction (UNEX) Feasibility Study- Option A - fJNEXhr GFF Prepared By:
Project Locatiorx INTEC Estimate Type

Estimate Numbec2570 - Opt/on A

LEVEL Org/Subcontractor
— 9116.4.3 MISC. COSTS - BOILER HOUSE

ELEC
Boiler Conlmls

QTY Hrs Crew/Rate Labor Const Eqp Matl SIG

V. J. Balls -

Rowley] Mitchell I Marler
Planning

Other TOTAL

U.C. per Lot 100 CN-ELEC 3412 3000
1.00 100 $34.12 $3,412

6412

$: $3,000 $: $: $6,412

Sublolal $6,142 $0 $3,000 $12,460 $0 $21,622
Sales Tax
INEEL ORG LaborlSubmnbaclor Overheads

$0 $150
$2,5; $0

$150
$1,321 $5,2~ % $9,129

Subtotal Estimate $30,901
Essalallon
Contingency

$2,237 $0 $1,147 $4.545 $0
$3,396 W

$7,929
$1,742 $6,900 $0 $12,037

---Total 9116.4.3 MISC. COSTS - BOILER HOUSE Iao $14,349 $0 $7,360 $29,159 $0 $50,666

- 9116,4.4 LIGHTING - BOILER HOUSE
ELEC U,C. per Sf

t.ighling 3,120,00 0 $: 0 $: $: $9,36; $: $9,36;

Subto!al
Sales Tax

$0 $0 .$0
$0

$9,360
$0

$’0 $9,360

INEEL ORG Labor/Subcontractor Overhaads
W

$0
$0

$0 $0 $3,92 $0 $3,9%

Subtotal Estimate
Escalation
Contingency

$0 $0 $3,409
$13,265

$0 t
$0

$0
$3,409

$5,175 $0 $5,175

--Total 9116.4.4 LIGHTING - BOILER HOUSE o“ $0 $0 $0 $21,a69 $0 $21,869

- 9116.5,1 SWITCHGEAR AND TRANSFORMERS - INTERIM STORAGE
ELEC U.C. per LOT 4ao CN-ELEC 16377.6

SWITCHGEAR AND TRANSFORMERS 1.00 460 $34.12 $16,378
100000

$: $100,000
116377.6

$: $: $116,376

Subtolal
Sales Tax

$16,378 $0 $100,000 $0
E

$116,378

INEEL ORG Labor/Subcontractor Overhaads

$0 $5,000
$6,6%

$0
$0 $44,030

$5,000
$0 $0 $50,897

Subtotal Estimate
Escalation $5,985 $0

$172,275
$36,241 $0 $0

Contingency $9,055 $0 $58,054
$44,206

$0 $0 $67,109

-Total 9116,5,1SWiTCHGEARAND TRANSFORMERS - INTERIM 480
STORAGE

$38,266 $0 $245,325 $0 $0 $263,590

-- 9116,5,2 RACEWAYS, CONDUCTORS, AND GROUNDING - INTERiM 9T0RAGE
ELEC U.C. per Ls

Branch power and Iighling circuils 1.00 0 $: 21000 21000
$: $: $: $21,000 $21,000
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Project Name: CONSTRUCTION DETAIL ITEM REPORT Client:

Universal Solvent Extraction (UNEX) Feasibility Study - Option A - UNEX In GFF Prepared By:
Prnioct Location: INTEC Estimate Type:
Est;mate Numbec2570 - Option A

V. J. Balls

Rowley /Mitchell / Marler
Planning

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Mat! SIc Other TOTAL
-- 9116.5.2RACEWAYS,CONDUCTORS,AND GROUNDING - INTERIM STORAGE

Sublolal $0
Sales Tax

$0 $0
% $0

$21,000 $21,000

INEEL ORG LaborlSubcontraclor Overheads
$0 $0 $0

$0
$0

$0 $0 $0 $0 $0

Subtotal Estimate
Escalation

$21,000
$0 $0

Contingency
$0 $0 $5,389 $5,389

$0 $0 $0 $0 $8,180 $8,180

---Total 9116.5.2 RACEWAYS, CONDUCTORS, AND GROUNDING -
INTERIM STORAGE

o $0 $0 $0 $0 $34,5rr9 $34,569

--- 9116.5.3 MISC. COSTS - INTERIM STORAGE
ELEC U.C. oer Ls 100 CN-ELEC 3412

$34.12 $3,412
3412

$3,412Testing of systems and equipment 1.00 100

100
100

ELEC U.C. per Ls
Malerial handfing 1.00

CN-ELEC 3412
$34.12 $3,412

3412
$3,412

ELEC U.C. per Sf
Lighlning Proleclion 20,440.00 $: $40,88;

o
$0 $40,88;o

ELEC U.C. par Sf
Grounding Grid 20,440.00 $: $20,44; $20,44;o I

ELEC U.C. per Sf
Wiring Devices & Enclosures 20,440.00 $: $20,44;

1
$20,440

1
0

ELEC U.C. per LOT
INSTRUMENTATION & CONTROLS 1.00

100 CN-ELEC 3412
$34.12 $3,412

4750
$4,750

10662
$10,682100 $2,500

Sublolal $10,236 $0
Sales Tax

$2,500 $88,510 $0
$0

$99,248

INEEL ORG LaborK3ubcontraclor Overheads
$125

$4,2%
$0

$0
$125

$1,101 $36,2~ $0 $41,669

Subtotal Estimate
Escalation

$141,040

Contingency
$3,728 $0 $958
$5,659

$31,507
$0

$36,191
$1,451 $47,831 :: $54,942

--Total 9116.5.3 MISC. COSTS - INTERIM STORAGE 300 . $23,916 $0 $6,133 $202,124 $0 $232,173

--- 9116.5.4 LIGHTING - INTERIM STORAGE
ELEC U.C. per Sf

Lighting 20,440.00 0 $:
3,5

$: $: $71,5;: $: $71,540
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Project NamG CONSTRUCTION DETAIL ITEM REPORT Cfienk V. J. Balls

Universal Solvent Extraction (UNE)(J Feasibility Study- Option A - UNEX in GFF Prepared By: Rowley lMitchell / Marler
Project Location INTEC Estimate Type P/arming
Estimate Number:2570 - Option A

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl sic Other TOTAL
- 9116.5.4LIGHTING- INTERIMSTORAGE

——

Subtotal $0
SalesTax : E

$71,540
$0

$71,540
%

INEELORGLaborlSubconlraclorOverheads $0 $0 $0 $29,9~ $0 $29,~~

Subtotal Estimate
Escalation

$101,539
$0 $0

Contingency
$0 $26,055 $0

$0 $0 $0
$26,055

$39,554 $0 $39,554

-Total 9116.5.4 LIGHTING - INTERIM STORAGE o $0 $0 $0 $167,148 $0 $467,148

- 9116.6 ELECTRICAL - TRANSFER TUNNEL
ELEC U.C. perSF CN-ELEC

LIGHTING
2.75 2.75

1,500.00 0 $: $: $: $4,125 $: $4,125

ELEC U.C. per SF 0.03 CN-ELEC 1.024
VOICE PAGING I EVAC. 1,500.00 45 $34.12

3.024
$1,535 $: $3,00: $: $: $4,535

Subtotal $1,535 $0 $3,000 $4,125 $0 $6,660
Sales Tax
INEEL ORG LaboriSubcontraclor Overheads

$150
$6~

$0 $150
: $1,321 $1,7: $0 $3,694

Subtotal Estimate
Escalation $559 $0

$12,505

Contingency
$1,147 $1,502 $0

$849
$3,209

$0 $1,742 $2,281 $0 $4,671

--Total 9116.6 ELECTRICAL - TRANSFER TUNNEL 45 $3,587 $0 $7,360 $0,636 $0 $20,565

- 9301.1 CONSTRUCTION SUPPORT
BWI U.C. per Lot 170200

Construction Support - .1% Of TCC
o

1.00 0 $170,200 $: $:
170200

$: $0 $170,200

7620 U.C. per Wk 60 U60 1479.6
Radlologicel Control Technlclans -1.5 FTE 104.00 6,240 $24.66 $153,678

1479.6
$: $: $: $: $153,878

7610 U.C. per Hr 0.1 Z03 5.232
RadiationControl - Management Support - 10% OF RCT 6,240.00 624 $52,32

5.232
$32,648 $: s:

Total
$: $: $32,646

Subtotal $356,726
Sales Tax

$0
:

$356,726

$166,0%
: :

INEEL ORG LaborlSubconlraclor Overheads
$0

$0 $0 $0 $0 $16QO~

Subtotal Estimate
EscalaUon $134.134

$522,734

Contingency
$0

$236,472
$0 $0

$0 $0
$134,134

E $0 $236,472

--Total 9301.1 CONSTRUCTION SUPPORT 6,664 $0038340 $0 $0 $0 $0 $893,340
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Project Name: CONSTRUCTION DETAIL ITEM REPORT Ciienk
Universai Soivent Extraction (UNEX) Feasibility Study - Option A - UNEX in GFF Prepared By:

Project Location: /NTEC Estimate Type:
Estimate Numbec2570 - Option A

V. J. Ba//s

Rowiey / Mitcheil / Marier
Planning

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL
- 9301.2 CONSTRUCTION QUALITY CONTROL

13wl U.C. prw Lot 170200
Conslrucllon Quallly Conlrol -.1 % Of TCC 1.00 0 $170,200 $:

170200
$: $: $: $170,200

Subtotal $17’0,200 $0 $0 $0 $0
Salaa Tax $0 $0

$170,200
$0 $0 $0 $0

INEEL ORG Labor/Subconlraclor Overheads $0 $0 $0 $0 $0 $0

Subtotal Estimate
Escalation $43,673 $0

$170,200

Contingency
$0 $0 $43,673

$76,994 $0 $0 $0 K $76,994

.- Total 9301.2 CONSTRUCTION QUALITY CONTROL o $290,866 $0 $0 $0 $0 $290,866

-- 9301.3 CONSTRUCTIOND OCUMENTATION
BWI U.C. ~er Lol 650900 0 0 0 0 650900

PM Construction Oocumerd Conlrol - .5% Of TCC 1.00 0 $650,900 $0 $0 $0 $0 $650,900

Subtotal $650,900 $0
Salas Tax

$0 $0 $0
$0

$850,900

INEEL ORG Labor/Subcanlraclor Overheads
$0

$0 :
$0

$0 : :: $0

Subtotal Estimate 3a!JrJ,900
Escalation $218,341 $0
Contingency $364.927

$0 $0 $218,341
$0 $0 $0 : $364,927

---Total 9301.3 CONSTRUCTION OOCUMENTATION o $1,454,168 $0 $0 $0 $0 $1,454,168

- 0PC3100 TESTING AND TURNOVER PLANNING
BWI U.C. per Lot 340400 340400

Testing & Turnovar Planning - .2% Of TCC 1.00 0 $340,400 $: $: $: $; $340,400

Sublolal $340,400 $0
Sales Tax

$0
$0

$340,400
$0 :: :

INEEL ORG Ltrbor/Subconlraclor Overheads
$0

$0
$0

$0 $0 $0 $0 $0

Subtotal Estimata $340,400
Escalation $125,676 $0 $0 $0 $0
Contingency $475,397

$125,676
$0 $0 $0 $0 $475,397

--Total 0PC3100 TESTING AND TURNOVER PLANNING o $941,473 $0 $0 $0 $0 $941,473

-- 0PC3200 S. O. TESTING
BWI U.C. per Lot 8508800 8508600

SO Testing -5% Of TCC 1.00 0 $8,508,800 $: $: $: $: $8,506,800
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Project Nam& CONSTRUCTION DETAIL ITEM REP-ORT CHenk V. J. Balls
Universa/ Solvent Extraction (UNEX) Feasibility Study- Option A - UNEX In GFF
Project Localion: lNTEC

Prepared By: Rowley/ Mitchell I Marler
Eslimate Type P/annlng

Estimate Numben2570 - OptIon A

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl WC Other TOTAL
— 0PC3200S.O.TESTING

——

Sublolal $8,508,800
SalesTax

$0 $0 W
$0 E $0

$8,508,800
$0 W $0

INEELORGLaborlSubconbactorOverheads $0 $0 $0 $0 $0 $0

Subtotal Estimate $8,508,800
Escalation $3,141,449 $0 $0 $0 $0 $3,141,449
Contingency $11,883,254 $0 $0 $0 $0 $11.883.254

-Total OPC3200 S. O. TESTING o $23,533,503 $0 $0 $0 $0 $23,533,503

- 0PC3300 ORR SUPPORT
Bwl U.C. per Lot 374400 374400

ORR SUppOrt - .22% of TCC 1,00 0 $374,400 $: $: $: $: $374,400

Sublolal $374,400 $0
Sales Tax

$0 $0
$0

$374,400
%

INEEL ORG LaborK3ubconlreclor Overheads $0 : % z $0 E

Subtotal Estimate
Escalation $138,228

$374,400

Contingency
$0 $138,228

$522,881 : x $0 : $522,881

-Total OPC3300 ORR SUPPORT o $1,035,5<0 $0 $0 $0 $0 $1,035,510

-. OPC3400 FACILITY ACCEPTANCE REVIEW
BWI U.C. per Lot

Facilily Acceptance Review - .15% Of TCC 1.00 0
255300 0.

$255,300 $0 $: 255300
$: $: $255,300

Subtotal $255,300 $0
Sales Tax $0 $0 %

$255,300
: z

INEEL ORG LaborK5ubcontractor Overheads
$0

$0 $0 $0 $0 $0 $0

Subtotal Estimate
Escalation $94,257 $0

$255,300
$0 $0 $0 $94.257

Contingency $356,548 $0 $0 $0 $0 $358:548

--Total 0PC3400 FACILITY ACCEPTANCE REVIEW o $708,105 $0 $0 $0 $0 $708,105

- 0PC3500 RADIOLOGICAL CONTROL SUPPORT
BWl U.C. per Lot 187200

Radiological Control Suppotl -,11% Of TCC 1.00 0 $187,200 $:
187200

$: $: $: $187,200
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Project Name: CONSTRUCTION DETAIL ITEM REPORT

Universal Solvent ExtractIon (UNEX) Feasibility Study - Option A - UNEX in GFF
Project Localion: iNTEC
Estimate Number:2570 - Option A

Client: V. J. Bails

Prepared By: Rowiey I Mitctleii I Marier
Estimate Type: Pianning

LEVEL Org/Subcontractor
-- 9PC3500 RADIOLOGICAL CONTROL SUPPORT

QTY Hrs Crew/Rate Labor Const Eqp Matl WC Other TOTAL

Subtotal $187,200 $0 $0
Salas Tax $0 $0 %

$187,200
$0 $ $0

INEEL ORG LaborlSubcontractor Overheads $0 $0 $0 $0 $0 $0

Subtotal Estimate
Escalation

$187,200
$69,114 $0 $0 $0 $0 $69,114

Contingency $261,441 $0 $0 $0 $0 $261,441

--Total OPC3500 RADIOLOGICAL CONTROL SUPPORT o $517,755 $0 $0 $0 $0 $517,755

- OPC3600 OPERATOR TRAINING
BWI U.C. per Lot 3403500

Operator Training - 2% Of TCC
o

1.00 0 $3,403,500 $: $:
3403500

$0 $: $3,403,500

Subtolal $3,403,500 $0
Sales Tax $0

$3,403,500
:8 $0 % : $0

INEEL ORG Labor/Subcontractor Overheads $0 $0 $0 $0 $0 $0

Subtotal Estimate
Escalation $1,256>572

$3,403,500
$0 $0 $0 $0

Contlngancy $4,753,274
$1,256,572

$0 $0 $0 $0 $4,753,274

-Total 0PC3600 OPERATOR TRAINING o $9,413,346 $0 $0 $0 $0 $9,413,346

-- 0PC3700 OPERATING PROCEDURES
BWt U.C. per Lot 748800

Operating Procedures - .44% Of TCC 1.00 0 $748,800 $:
748600

$: $: $; $748,800

Subtotal $740,800 $0 $0 $0
Sales Tax $0 $0 :

$748,800
$0 $0 $0

INEEL ORG LaborlSubcontraclor Overheads $0 $0 $0 $0 $0 $0

Subtotal Estimata
Escalation $276,457 $0 $0 $0

$746,800

Contingency $1,045,762
$0

$0 $0
$276,457

$0 $0 $1,045,762

-Total 0PC3700 OPERATING PROCEDURES o $2,071,019 $0 $0 $0 $0 $2,071,019

-- 0PC3800 START4JP COORf3fNATfON
BWI U.C. per Lot 221200

Startup Coordination - .13% Of TCC

o
1.00 0 $221,200 $: $0

221200
$: $: $221,200
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Project Namrx CONSTRUCTION DETAIL ITEM REPORT ClienL
Universal Solvent Extraction (UNEX) Feasibility Study- Option A - UNEXln GFF
Project Locatiom /NTEC

Prepared By:
Estimate Type

Estimate Number:2570 - Option A

V. J. Balls

Rowley] Mitchell / Marler
Planning

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl sic Other TOTAL
— 0PC3800START-UPCOORDINATION

Subtolal
SalesTax

$221,200 $0 $0 $0
$0

$0 $221.200

INEELORGLaborK3ubconkactorOverheads
$0 $0 $0

$0
$0

$0
$0

$0 $0 $0 $0

Subtotal Estimato $221,200
Escslalion $81,867 $0 $0 $0 $0
Contingency

$81,867
$308,924 $0 $0 $0 $0 $308,924

-Total OPC3800 START-UP COORDINATION o $611,791 $0 $0 $0 $0 $611,791

- OPC3900 SPARES
Bwl

Spares
U.C. per Lo!

1.00 0
1000000

$1,000,000 $:
1000000

$: $: $: $1!000,000

Subtotal
Sales Tax

$1,000,000 $0
: g

$1,000,000
:

INEEL ORG LaborlSubconlraclor Ovefieads :
$0

$0
$0

$0 $0 $0 $0

Subtotal Estimate
Escalation $369.200 $0 $0 so

$1,000,000
$0 $369,200

Contingency $1,396:584 $0 $0 $0 $0 $1,398,584

-Total OPC3900 SPARES o $2,765,704 $0 $0 $0 $0 $2,765,784

-- GAPIF Non-Org G&A and PROCUREMENT
PF NOGAPIF U.C. per $
Procurement Fee V. 1,355,375.00 0 $: $1,355,37: $1,355,37:

Subtotal .
Sales Tax

$0 $0 $0 $0
$0

$1,3558375 $1,355,375

INEEL ORG Labork3ubcontractor Ovarheada
$0 $0

$0
$0 $0 ‘ $0

$0 $0 $0 $0 $0

Subtotal Estimate
Escalation
Conllngency

$1,355,375

%
$0

z % $0 $962,3X $962,3:

-Total GAPIF Non-Org G&A and PROCUREMENT o $0 $0 $0 $0 $2,317,691 $2,317,691
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Project Name: CONSTRUCTION DETAIL ITEM REPORT Client: V. J. Balls
Universal Solvent ExtractIon (UNEX) Feasibility Study - Option A - LJNEX In GFF Prepared By: Rowiey I Mitcl~eli I Marier
Project Location: iiVTEC Estimate Type: Pianning
Estimate Numbec2570 - Option A

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl sic _Other TOTAL

Subtotal UNEX IN GFF - OPTION A $,*p*:.* $430,270 $94,708,882 $14,252,019 $1,686,805 $*+,*..,**.

Sales Tax
INEEL ORG LaboriSubcontractor Overheads $4,463,4% $141,5: $%:r4 $4,306,4i;

$0 $4,735,444
$0 $41,244,388

Subtotal Estimate $**;**p*

Escalation $31,356,451 $146,741 $33,814,032
Contingency

$4,762,099 $85,045 $70,164,366
$82,171,715 $420,920 $57,867,366 $8,573,802 $1,091,423 p*p*y*

Total UNEX IN GFF - OPTION A 368,953 $254,796,415 $1,139,527 $223,458,609 $31,894,353 $2,863,273$514,152,178
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UNEX PROCESS IN A GREEN FIELD FACILITY

@RISK SensitivityReport

Sensitivity Ranking

Step-Wise Regression .

Rank

- PRO(
1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

1=a
co:
ME

Fit

~FINtsHES I$B$19 I 0.0

7iia
----

LE I DESIGN $B$7 0.0835 0.0273 $4,138,3221 “-36%

ALITY ASSURANCE $B$9 0.0672 0.0220 $3,328,8081 &31’Yo

NCRETE $B$l 5 0.0563 0.0184 $2,789,0

TALS $B$16 0.0397 0.0130 $1,968,9 --

)JECT DEVELOPMENT $B$3 0.0385 0,0126 $1,906,757
MECHANICAL $iB$24 0.0371 0,0121 $1,839,609 [25+0

SITEWORK $B$14 0,0231 0,0075 $1,142,635 ~68%

ELECTRICAL $B$25 0.0222 0.0073 $1,099,417 ‘31Y0
CONVEYING SYSTEMS $B$23

Non~OrgG&A and PROCUREMENT

0.0207 0.0068 $1,024,039 :9%

$B$28 0.0195 0;0064 $967,014 t.71 y.

CONSTRUCTION AE SUPPORT $B$l 1 0.0182 ,0.0060 $903,252 ~ 28?!0

THERMAL & MOISTURE PROTECTION $B$17 0.0178 0.0058 $883,054 26%

CONSTRUCTION MISCELLANEOUS $B$26 0.0144 0.0047 $711,878 13(30~

084 0.0028 $417,861 ,26%”

DOORS & WINDOWS . . ‘ I$B$18 I 0.0027 0.0009 $135,434 126°A

GOVERNMENT FURNISHED EQUIPMENT 1$B$12 0.0000 0.0000 SO

3.0555

-i
J

{

!,.,

11:39 AM 8/28/00



.—— .L . ... ..—. /______ _..

UNEX PROCESS IN A GREEN FIELD FACILITY

@RISK Output Details Report

OutputStatistics

outputs Contingency

Simulation 1
Statistics / Cell $F$3
Minimum 20518454..—.-
Maximum

—--- .-—-........ , ---- .
247844256

Mean
.-— ——..—. .,._..-.._

120292909.8—- —.. -—.. —-. -.
Standard Deviation 35362421.45.——..—.
Variance 1.2505E+1 5—.—.— _____
Skewness 0.227932905----.—
Kurtosis

——----______
2.786055424-—-... ..——--------.-—___

NumErrs
Mode
5%

10%

15%

20940

25%

30%

35%

40%

45%

500/0

55?40

500/0

;5%0

700/0

‘5Y0

10?40

)570

1070

L 01
117812001.2-———_
$64,558,753
$75,576,528— .—.——

——__$82,712,657
$89,462,256
$94,654,152—— ..
$99,891,672

$105,520,791
$109,991,496

“$114,193,032——...
$118,105,016—-—
$122,446,864.
$128,131,921
$133,154,38~——.
$138,281,999——..
$143,848,128
$151,419,089

.-_._$158,267F9T—.- .— ---
$166,753,621,--—.— -— -—---- ... .

,
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UNEX PROCESS IN A GREEN FIELD FACILITY

i

$200,000,000

$180,000,000

. ..,. ... . . .
... ...,, .’ .:”.., -, ”,,. ,., :,.:..

:,,’:’.:“$160,000,000.,..: :,’.;”?;. .. ., ..,,

RISK ““

fjjy .“

11:30 AM 8/28/00
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Prolect Namw

UNEX Feasibility Study- Option B - Modified UNEX In GFF
Project Location: INTEC
Project Number: 2570- OptlorI B

ESTIMATE ELEMENT

TPC Summary Report 2

Estimate Subtotal Escalation Contingency TOTAL

24.20% 34.75%

Total Estimated Cost (TEC) $253,767,080 $61,405,744 $109,529,961 $424,702,785
21.93% 79.62%

Other Project Cost (OPC) $40,906,600 $8,971,860 $39,710,892 $89,589,352

23.88% 40.88%

Total Project Cost (TPC) $294,673,680 $70,377,604 $149,240,852 $514,292,137

Rounded TPC (Roundedto the neareats 1000000) $514,000,000

I Remarks

Type of Estimakx !?kt!@9

Estimator: Rowiev I M itcheli / Marisr

Checked By:

Approved By:

i

INEEL
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Pro]ect Name: Pro]ect Summary Report
UNEX Feasiblllty Study - OptIon B - Modified UNEX InGFF
Project Location: /NTEC
Estimate Number:2570 - OptIon B

LEVEL Estimate Subtotal
OPC1OOO PROJECT DEVELOPMENT $16,314,200

OPCIOO1

OPC1OO1.1

OPC1OO1.2

OPC1OO1.3

OPCIOO1.4

OPC1OO1.5

0PC1600

0PC2000

0PC2001

0PC2001.1

0PC2001.2

1000

1100

1110

1200

1300

1400

1500

2000

2400

INEEL

08/30/2000

-PROJECT DEVELOPMENT

—CONCEPTUALDESIGN

--PROJECT EXECUTION PLAN

--WORK PACKAGE DEVELOPMENT

--TASK BASELINE AGREEMENT

--PRELIMINARY SAFETY ANALYSIS REPORT (PSAR)

--TECHNICAL DEVELOPMENT

PROJECT EXECUTION

--PROJECT EXECUTION

—PROJECT SUPPORT

--PERMITTING

CONSTRUCTION MANAGEMENT

--CONSTRUCTION SUPERVISION & ENGINEERING

-.CM - CONDUCT OF OPERATIONSICONDUCT OF MAINTENANCE

--CM PROJECT CONTROLS

--CM ENVIRONMENTAL SAFETY & HEALTH (ES&H)

--CM TRAINING

--CM - OTHER DIRECT COSTS

TITLE I DESIGN

--DESIGN ACTIVITIES

$5,314,200

$3,394,200

$169,700

$390,300

$560,000

$800,000

$11,000,000

$9,591,300

$9,591,300

$5,091,300

$4,500,000

$18,328,600

$15,273,900

$339,400

$1,188,000

$848,500

$339,400

$339,400

$10,182,600

$10,182,600

Escalation

$972,326

$316,726

$202,294

$10,114

$23,262

$33,376

$47,680

$655,600

$2,461,128

$2,461,128

$1,306,428

$1,154,700

$4,703,119

$3,919,283

$87,090

$304,841

$217,725

$87,090

$87,090

$1,231,076

$1,231,076

1432:43 Success Est/mathrg and Cost Management System

Client: V. J. Balls
Prepared By: Rowley lMitchelll Marler
Estimate Type Pkmnh?g

Contingency

$13,337,003

$1,914,515

$1,222,808

.$61,137

$140,611

$201,748

$288,211

$11,422,488

$5,423,592

$5,423,592

$2,678,977

$2,544,615

$8,521,736

$7,101,478

$157,801

$552,351

$394,503

$157,801

$157,801

$4,108,923

$4,108,923

Continqencv 70
77.1 5%

34.00%’.

34.00%!0

34.00%’0

34.oo%

34.00%

34.00%

98.00%

45.0070

45.00%

45.007’0

45.00%

37.00%

37,00%

37.00%

37.00%

37.00%

37.00~o

37.00%

36.00%

36.00V0

TOTAL
$30,623,529

$7,545,441

$4,819,302

$240,951

$554,173

$795124

$1,135,891

$23,078,088

$17,476,020

$17,476,020

$9,276,705

$8,199,315

$31,553,455

$26,294,660

$584,291

$2,045,192

$1,460,728

$584,291

$584,291

$15,522,600

$15,522,600

Page No. 1



Project Name: Project Summary Report
UNEX Feasibility Study- Option B - Modified UNEX In GFF
Project Location: INTEC

Estimate Number:257t2 - Opt/on B

LEVEL
3000

3400

4000

4100

5000

5100

5110

5200

5300

5400

6000

9000

9100

9101

9101.1

9101.2

9102

9102.1

9102.2

9102.3

9102.4

INEEL

08/3012000

Estimate Subtotal
TITLE II DESIGN

--DESIGN ACTIVITIES

QUALITY ASSURANCE

--QUALITY ASSURANCE

PROJECT MANAGEMENT

--PM ADMINISTRATION

--PM - CONDUCT OF OPERATIONSICONDUCT OF MAINTENANCE

--PM PROJECT CONTROLS

--PM RECORDS MANAGEMENT

--SAFETY ANALYSIS

CONSTRUCTION AE SUPPORT

CONSTRUCTION

--CONSTRUCTION SUBCONTRACTS

–-GENERALCONDITIONS

------GENERAL CONDITIONS

------GC - CONDUCT OF OPERATIONS/CONDUCT OF MAINTENANCE

–-SITEWORK

------SITEWORK - UTILITIES

------SITEWORK - GFF

------SITEWORK - TFD FACILITY

------SITEWORK - BOILER HOUSE

$19,177,200

$19,177,200

$8,485,500

$8,485,500

$22,433,100

$13,576,800

$67,900

$3,394,200

$3,394,200

$2,000,000

$2,545,600

$171,250,400

$169,709,966

$15,621,615

$14,632,949

$98e,668

$1,342,619

$68,436

$361,242

$336,396

$71,579

Escalation
$2,941,782

$2,941,762

$2,177,379

$2,177,379

$5,756,333

$3,483,807

$17,423

$870,952

$870,952

$513,200

$653,201

$43,942,853

$43,547,577

$4,006,506

$3s754,814

$253,e92

$344,516

$17,561

$92,695

$86,319

$18,367

14:32:43 Success Estimating and Cost Management System

Client: V. J. Baiis
Prepared By Rowiey / Mitcheii/ Marier
Estimate Type: Pianning

Contingency
$6,193,315

$6,193,315

$3,305,493

$3,305,493

$10,711,985

$6,483,031

$32,423

$1,620,758

$1,620,758

$955,016

$895,664

$74,851,630

$74,154,774

$8,244,651

$7,722,880

$521,791

$1,147,252

$58,479

$308,677

$2e7,446

$61,163

Continqencv ‘YO
28.00%

28.00%

31.0070

31.00%

38.00’%.

38.00%

38.00%

38.00%

38.00%

38.00Y’o

28.00%

34.78’%

34.77%

42.00%

42.00%

42,00%

68.00%

68.00%

68.00%

68.00%

66.0070

TOTAL
$28,312,298

$28,312,298

$13,968,372

$13,968,372

$38,901,418

$23,543,637

$117,746

$5,885,909

$5,885,909

$3,468,216

$4,094,465

$290,044,882

$287,412,317

$27,874,773

$26,110,e22

$1,764,151

$2,834,366

$144,478

$762,614

$710,162

$151,109

Page No. 2
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Project Name

UNEX Feasibility Study- Option B - Modified UNEX In GFF
Pro]ect Location: /NTEC
Estimate Number:2570 - Option B

LEVEL
9102.5 -----SITEWORK - STORAGE FACILITY

9102.5

9102.6

9103

9103.1

9103.2

9103.3

9103.4

9103.5

9105

9105.2

9105.3

9105.4

9105.5

9107

9107.1

9107.2

9107.3

9i07.4

9108

9106,1

9108.2

INEEL

08/30/2000

------SITEWORK - TUNNEL

------SITEWORK - PAVING

--CONCRETE

------CONCRETE - GFF

---.--CONCRETE - TFD FACILITY

------CONCRETE - BOILER HOUSE

------CONCRETE - STORAGE FACILITY

------CONCRETE - TUNNEL

---METALS

------METALS - GFF

------METALS - TFD FACILITY

------METALS - BOILER HOUSE

----METALS - STORAGE FACILITY

—THERMAL & MOISTURE PROTECTION

------THERMAL & MOISTURE PROTECTION - GFF

----THERMAL & MOISTURE PROTECTION - TFD FACILITY

------THERMAL & MOISTURE PROTECTION - BOILER HOUSE

------THERMAL & MOISTURE PROTECTION - STORAGE FACILITY

--DOORS & WINDOWS

------DOORS & WINDOWS - GFF

---DOORS & WINDOWS - TFD FACILITY

1432:43

Project Summary Report

Estimate Subtotal
$150,574

$187,700

$166,691

$6,539,012

$4,602,676

$2,570,437

$46,061

$1,230,990

$68,649

$6,099,156

$1,300,666

$546,606

$147,342

$4,104,341

$2,677,943

$1,439,697

$692,200

$62,533

$463,513

$411,474

$142,969

$175,925

Escalation
$38,637

$48,164

$42,773

$2,191,111

$1,161,096

$659,574

$11,819

$315,872

$22,747

$1,565,043

$333,602

$140,259

$37,608

$1,053,174

$687,160

$369,426

$177,618

$21,176

$116,937

$105,564

$36,666

$45,142

Success Estimating and Cost Management System

Clienk
Prepared By:
Estimate Type:

V. J. Balis
Rowley lMitcheli lMarier
Pianning

Contingency
$128,663

$160,367

$142,435

$2,789,832

$1,503,833

$639,603

$15,049

.$402,164

$28,963

$1,992,692

$425,014

$178,585

$46,139

$1,340,954

$674,927

$470,372

$226,153

$26,965

$151,437

$134,435

$46,710

$57,476

Continqencv %
68.00Y.

68.00%

68.00%

26.00%

26.00%

26.00%

26.00%

26.00%’.

26.00%

26.00%

26.00%

26,00%

26.00%

26,00%

26.00%

26,00%

26.00%

26.00%

26.007.

26.00%

26.007.

26.00%

Page No.

TOTAL
-$317,874

$396,251

$351,899

$13,519,955

$7,287,807

$4,069,613

$72,929

$1,949,047

$140,359

$9,856,891

$2,059,661

$665,451

$233,290

$6,496,469

$4,240,030

$2,279,496

$1,095,971

$130,676

$733,887

$651,493

$226,364

$276,545

3



Project Name:

UNEX Feaslbllity Study - OptIon B - Modlfled UNEX In GFF
Project Location: INTEC
Estimate Numbec2570 - Opt/on B

LEVEL
9108.3 ------DOORS & WINDOWS - BOILER HOUSE

9108,4

9109

9109.1

9109.2

9109.3

9109.4

9110

9110.1

9110.2

9110.3

9110.4

9111

9111.1

9111,1.1

9111.1.2

9111.2

9111.3

9111.4

9111.5

9114

9114.4

------DOORS & WINDOWS - STORAGE FACILITY

.---FINISHES

------FINISHES - GFF

------FINISHES - TFD FACILITY

------FINISHES - BOILER HOUSE

------FINISHES - STORAGE FACILITY

----SPECIALTIES

------SPECIALTIES - GFF

------SPECIALTIES - TFD FACILITY

-.----SPECIALTIES - BOILER HOUSE

------SPECIALTIES - STORAGE FACILITY

---EQUIPMENT

------EQUIPMENT - IN GFF

--------EQUIPMENT - GFF

--------EQUIPMENT - GROUT FACILITY

------EQUIPMENT - THIN FILM DRYER FACILITY

------EQUIPMENT - BOILER HOUSE

------EQUIPMENT - GROUTING FACILITY

------EQUIPMENT - STORAGE FACILITY

–-CONVEYING SYSTEMS

------CONVEYING SYSTEMS - STORAGE FACILITY

INEEL

08/30/2000 14:32:43

Project Summary Report

Estimate Subtotal
$33,544

$59,036

$1,257,389

$454,273

$500,276

$1,902

$300,93e

$74,720,216

$3,461,641

$17,521,957

$59,374

$53,677,244

$37,267,301

$7,756,110

$2,249,492

$5,508,618

$1,621,050

$1,343,561

$5,514,536

$21,030,041

$9,395,361

$9,395,361

Escalation
$6,607

$15,149

$322,646

$116,566

$128,371

$4e8

$77,221

$19,173,207

$886,257

$4,496,134

$16,235

$13,773,561

$9,562,790

$1,990,731

$577,220

$1,413,511

$415,962

$344,756

$1,415,031

$5,396,309

$2,410,850

$2,410,850

Success Estlmstlng and Cost Msnsgement System

Client: V. J. Balk
Prepared By: Rowley/ Mitchell I Marler
Estimate Type: P/annlng

Contingency
$10,959

.$19,2ee

$395,009

$142,710

$157,162

$597

$94,540

$28,168,027

$1,304,969

$6,605,427

$22,363

$20,235,247

$25,268,249

$5,264,374

$1,526,424

$3,737,950

$1,099,986

$911,692

$3,741,967

$14,270,229

$944,497

$944,497

Continaencv 70
26,007.

26.00%

25.00%

25.00%

25.00%

25.00%

25.00%

30.00%

30.00%

30.00%

30.00%

30.00’%

54.00%

54.00%

54.00%

54.00%

54.00%

54.00%

54.00’%

54.00%

8.00%

6.00%

TOTAL
$53,110

$93,473

$1,975,043

$713,549

$785,806

$2,987

$472,699

$122,061,450

$5,654,867

$28,623,516

$96,993

$87,666,072

$72,118,340

$15,013,215

$4,353,136

$10,660,079

$3,136,999

$2,600,012

$10,671,536

$40,696,579

$12,750,707

$12,750,707

Page No. 4
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ProIect Name:
UNEX FeaslbIllty Study - OptIon B - ModIfIad UNEX In GFF
Project Location: INTEC
Estimate Number:2570 - OptforI B

LEVEL
9115 —MECHANICAL

9115.2

9115,2.1

9115.3

9115,2,1

9115.2.2

9115.2,3

9115.4

9115.4.2

9115.4.3

9115.4.4

9115.4.5

9115.4

9116

9116,2

9116,2.1

9116,2.2

9116.2.3

9116.2.4

9116.3

9116,3,1

9116.3.2

INEEL

08/30/2000

------MECHANICAL - NEW - GFF - UNEX

--------HVAC EQUIPMENT - NEW - GFF - UNEX

------MECHANICAL - NEW - TFD FACILITY

-.---HVAC - TFD FACILITY - HOT CELL

--------HVAC - TFD FACILITY - OPERATING CORRIDORS

--------PLUMBING I PIPING - TFD FACILITY

.--MECHANICAL - NEW - BOILER HOUSE

--------HVAC - NEW - BOILER HOUSE

--------PLUMBING - BOILER HOUSE

.-------PIPING - NEW - BOILER HOUSE

--------FIRE PROTECTION - NEW . BOILER HOUSE

------MECHANICAL - NEW - STORAGE FACILITY

---ELECTRICAL

------ELECTRICAL . NEW - GFF

--------SWITCHGEAR AND TRANSFORMERS - GFF

--------RACEWAYS, CONDUCTORS, AND GROUNDING . GFF

-----MISC. COSTS - GFF

----.-LIGHTING - GFF

-----ELECTRICAL - NEW - TFD FACILITY

-...-SWITCHGEAR AND TRANSFORMERS - TFD

-----RACEWAYS, CONDUCTORS, AND GROUNDING . TFD

Project Summary Report

Estimate Subtotal
$9,768,612

$6,270,166

$6,270,166

$2,415,785

$607,407

$1,523,564

$264,814

$361,698

$68,261

$4,739

$293,199

$15,499

$700,961

$2,609,269

$1,915,729

$717,408

$175,000

$517,472

$505,849

$186,994

$14,066

$35,000

Escalation
$2,506,626

$1,606,925

$1,608,925

$619,890

$155,861

$390,947

$73,083

$97,944

$17,516

$1,216

$75,235

$3,977

$179,867

$669,538

$491,576

$184,087

$44,905

$132,783

$129,601

$48,496

$3,610

$6,981

14:32:43 Success Estlmatlng and Cost Management System

,,

Clienk V. J. Balls
Pret)ared Bv: RowIevlMltcheIl lMar\er
Es~mateT~pe: P/annkg

Contingency
$3,191,562

$2,048,564

$2,046,564

$769,276

$198,450

$497,773

$93,053

$124,707

$22,302

$1,548

$95,793

$5,064

$229,015

$983,642

$722,192

$270,449

$65,972

$195,077

$190,695

$71,247

$5,303

$13,194

Continaencv Y.
26.00%

26.00%

26.00%

26.00%

26.00%

26,00%

26.00%

26.00%

26.00%

26,00%

26.00%

26.00%

26.00%

30.oo%

30.00%

30.oo~o

30.00’%0

30,00’%

30.00%

30.ooyo

30.00%

30.00%

Page No.

TOTAL
$15,466,799

$9,927,657

$9,927,657

$3,824,951

$961,717

$2,412,283

$450,951

$i06,079

$7,503

$464,227

$24,540

$1,109,843

$4,262,449

$3,129,497

$1,171,944

$265,677

$e45,332

$826,345

$308,737

$22,961

$57,175

5



Project Name:
UNEX Feasibility Study- Option B - Modified UNEX In GFF
Project Location: INTEC

Estimate Numbec2570 - Opt/on B

LEVEL
9116,3,3 --------MISC. COSTS - TFD

9116.3.4

9116.4

9116,4,2

9116.4,3

9116.4.4

9116.5

9116.5.1

9116.5.2

9116.5.3

9116,5.4

9116.6

9301

9301.1

9301.2

9301,3

0PC3000

OPC31OO

0PC3200

0PC3300

0PC3400

INEEL

08/30/2000

--------LIGHTING - TFD

------ELECTRICAL - BOILER HOUSE

--------RACEWAYS, CONDUCTORS, AND GROUNDING - BOILER HOUSE

--------MISC. COSTS - BOILER HOUSE

--------LIGHTING - BOILER HOUSE

------ELECTRICAL - STORAGE FACILITY

--------SWITCHGEAR AND TRANSFORMERS - INTERIM STORAGE

--------RACEWAYS, CONDUCTORS, AND GROUNDING - INTERIM STORAGE

--------MISC. COSTS - INTERIM STORAGE

--------LIGHTING - INTERIM STORAGE

------ELECTRICAL - TRANSFER TUNNEL

--CONSTRUCTION MISCELLANEOUS

---CONSTRUCTION SUPPORT

--CONSTRUCTION QUALITY CONTROL

.---CONSTRUCTION DOCUMENTATION

PROJECTACCEPTANCE/CLOSEOUT

--TESTING ANDTURNOVER PLANNING

--S.O.TESTING

--ORRSUPPORT

--FACILITYACCEPTANCE REVIEW

Project Summary Report

Estimate Subtotal
$86,496

$53,430

$56,186

$12,000

$30,901

$13,285

$435,654

$172,275

$21,000

$141,040

$101,539

$12,505

$1,540,434

$522,234

$169,700

$848,500

$15,001,100

$339,400

$8,485,500

$373,400

$254,600

Escalation
$22,195

$13,710

$14,417

$3,079

$7,929

$3,409

$111,840

$44,206

$5,389

$36,191

$26,055

$3,209

$395,275

$134,005

.$43,545

$217,725

$5,538,406

$125,306

$3,132,847

$137,859

$93,998

14:32:43 Success Estimating and Cost Management System

Client: V. J. Balls
Prepared By: Rowley/Mitchell /Mar/er
Estimate Type: P/ann/ng

Contingency
$32607

$20,142

$21,181

$4,524

$11,649

$5,006

$164,308

$64,944

$7,917

$53,169

$36,276

$4,714

$696,856

$236,246

$76,768

$383,841

$20,950,296

$474,001

$11,850,714

$521,484

$355,570

Contirxtencv Y.
30.00%

30.00%

30.00%

30,00’%

30.00%

30.00%

30.00%

30.00?”0

30.00%

30.00%

30.00%

30.00%

36.00%

36.00%

36.00%

36.00%

102.00%

lo2.oo%

102.00?’0

102.00%

102.00%

TOTAL
$141,299

$67,282

$91,784

$19,603

$50,479

$21,702

$712,002

$281,425 “

$34,305

$230,401

$165,872

$20,428

$2,632,565

$682,486

$290,013

$1,450,066

$41,489,802

$938,707

$23,469,060

$1,032,744

$704,169

Page No. 6
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Project Name:
UNEX Feasibility Study- OptIon B - Modified UNEX In GFF
Project Location: INTEC

[1
Estimate Numben2570 - Opflon B

Project Summary Report Clienk V. J. Balls
Prepared By: Rowley lMitchelllMarlar
Estimate Type: P/annIng

[ LEVEL Estimate Subtotal Escalation Contingency Continqencv 70
OPC3500

TOTAL
-RADIOLOGICAL CONTROL SUPPORT

II
$186,700 $68,930 $260,742 102.OOVO S516,372

1! OPC3600 --OPERATOR TRAINING $3,394,200 $1,253,139 $4,740,285 102,00% $9,387,624

/

OPC3700 -OPERATING PROCEDURES $746,700 $275,682 $1,042,829 102.00%

0PC3800

$2,065,211

--START-UP COORDINATION $220,600 $81,446 $308,086 102.00% $610,132

I 0PC3900 --SPARES $1,000,000 $369,200 $1,396,584 102,00% $2,765,784

fi
GAPIF Non-Org G&A and PIF $1,364,080 $0 . $941,215 69.00?!0 $2,305,295

d

I Total MODIFIED UNEX IN GFF - OPTION B $294,673,680 $70,377,604 $149,240,852 40.88540 $514,292,137

II

#!:
INEEL::

tt
ii 08/30/2000 14:32:43

II

~1
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Pro]ect Name
UNEX Feasibility Siudy - Op!ion B - ModitTed UNEXln GFF
Project Locatiom /NTEC
Estimate Number:2570 - Opflon B

LEVEL Org/Subcontractor QTY
- OPCIOOI.1 CONCEPTUAL DESIGN “

Bwl U.C. oer LOT

CONSTRUCTION DETAIL ITEM REPORT Client V. J. Balls

Prepared By: Rowley/ Mitchell lMarler
Estimate Type Planning

“Hrs Crew/Rate Labor Const Eqp Matl WC Other TOTAL——

3394200 0 0 n n 3394200
CONCEPTUAL DESIGN (2% OF TCC) 1.00 0 $3,394,200 $0 $0 $6 $i $3,394,200

Subtotal $3,394,200
SalesTax

$0 $0 $0 $0 $3,394,200
$0

INEELORGLabor/SubcontractorOverheads
$0 $0

$0
$0 $0

$0
$0

$0 $0. $0 $0

Subtotal Estimate $3,394,200
Escalallon
Contingency

$202,294 “ $0 $0 $202,294
$1,222,808 : $0 $0 .% $1,222,808

-Total OPCIOO1.I CONCEPTUAL DESIGN o $4,819,302 $0 $0 $0 $0 $4,a19,302

- OPCIOOI.2 PROJECT EXECUTION PLAN
BWI U.C. per LOT

ACDCISOW,CPDS,PEP,DC,ISOW REVIEWS (Q .1% OF TCC 1.00 0
169700

$169,700 .$:
169700

$: $: $: $169,700

Sublolal
SalesTax

$169,700 $0 $0
$0

$0 $0 $169,700

INEELORGLabor/SubconbaclorOverheada
$0

$0
$0 $0

$0
$0

: $0 $0 $0

SubtotalEatlmate
Escalation $10,114

$169,700

Contingency
$0 $0 $0

$61,137 $0 : $0
$10,114

$0 $61,137

-Total OPCIOOI.2PROJECTEXECUTIONPLAN o“ $240,951 $0 $0 $0 $0 $240,951

- OPCIOOI.3 WORK PACKAGE DEVELOPMENT
BWI U.C, per Lot 390300

Work Package tlevelopment - .23% Of TCC
390300

1.00 0 $390,300 $: $: $: $: $390,300

Subtotal
Salea Tax

$390,300 $0 $0
$0

$0
$0

$0 $390,300

INEEL ORG LaborlSubcontraclor Overheads
$0

$0
$0

$0 $0
$0

$0 ~ $0

Subtotal Estimate
Escalation $23,262

$390,300

Contingency $140,611
$0 $0

:
$0

$0 $0
$23,262

$0 $140,611

-Total OPCIOOI.3 WORK PACKAGE DEVELOPMENT o $554,173 $0 . $0 $0 $0 $554,173

-- 0PCIOOI,4 TASK BASELINE AGREEMENT
BWI U.C. per Lot 560000

Task Baseline Agreement - .33% Of TCC 1.00 0 $560,000 $:
560000

$: $: !3: $560,000

08/30/2000 . Success Estlmatlng and Cost Management System Page No. 1



Project Name:
UNEX Feasfbil/ty Study - Option B - Modified UNEX In GFF
Project Location: /NTEC
Estimate Numbef12570 - Opt/on B

CONSTRUCTION DETAIL ITEM REPORT Clienk V. J. Balls

Prepared By: Rowley /Mitchell / Marler
Estimate Type: Planning

LEVEL OrglSubcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl SIc Other TOTAL
- OPCIOOI.4TASKBASELINEAGREEMENT

Subtotal $560,000 $0 $0 $0 $0 $560,000
SalesTax $0 $0 $0 $0
INEELORGLaborK3bconlractorOverheads

$0 $0
$0 $0 $0 $0 $0 $0

SubtotalEstimate $560,000
Escalallon $33,376 $0 $0 $0 $0 $33,376
Contingency $201,748 $0 $0 $0 $0 $201,748

--Total OPCIOOI.4TASKBASELINEAGREEMENT o $795,124 $0 $0 $0 $0 $795,124

- OPCIOOI.5 PRELIMINARY SAFETY ANALYSIS REPORT (PSAR~
BWI U.C. per Lot 800000

Preliminary Safety Analysis Report (PSAR)
800000

1.00 0 $800,000 $: $: $: $: $000,000

Subtotal $800,000

Sales Tax
$0 $0 $0 $0 $800,000

$0 $0 $0 $0
INEEL ORG Labork3ubcontractor Overheads $0 $0 $0 $0 :: %

Subtotal Estimate
Escalation $47,680 $0 $0 $0

$aoo,ooo
$0 $47,680

Contingency $288,211 $0 $0 $0 $0 $288,211

-Total OPCIOOI.5 PRELIMINARY SAFETY ANALYSIS REPORT (PSAR) o $1,135,891 $0 $0 $0 $0 $1,135,891

- OPC1600 TECHNICAL DEVELOPMENT
BWI U.C. per Lot 11000000

(’)UNEX Process Development

11000000
1.00 0 $11,000,000 $: $: $: $:

Memo: Cost for process development Is per the HLW SEW Process Development Costs (Arlin L. Olson).
$11,000,000

Sublotal $11,000,000 $0 $0 $0 $0
Sales Tax $0 $0

$11,000,000
$0 $0

INEEL ORG Labor/Subcontractor Overheeds

$0 $0
$0 $0 $0 $0 $0 $0

Subtotal Estimate
Escalation
Contingency

$655,600 $0
$11,000,000

$11,422,468
$0 $0 $0

$0
$655,600

$0 $0 $0 $11,422,468

-Total OPC1600 TECHNICAL DEVELOPMENT o $23,078,086 $0 $0 $0 $0 $23,078,088

-- OPC2001.I PROJECT SUPPORT
BWI U.C. per Lot 5091300 5091300

Project Support - 3% OF TCC 1.00 0 $5,091,300 $: $: $: $: $5,091,300

08/30/2000 Success Estimating and Cost Management System Page No. 2
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CONSTRUCTION DETAIL ITEM REPORTPro]ectNamrx ClienL V. J. Balls

UNEX Feaslbilfty Study - Option B - Modftled UNEX In GFF Prepared By: Rowley 1 Mitcheli / Marler
Pro]ect Locatlom /NTEC Estimate TypIx Planning
Estimate Number:2570 - OptIon B

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl sic Other TOTAL
- 0PC2001.I PROJECT SUPPORT

——

Sublolal
Sales Tax

$5,091,300 $0 $0 $0 W $5,091,300

W $0 $0
INEEL ORG LaborlSubconlraclor Overheads $0 $.0 : E ~ $0

Subtotal Estimate $5,091,300

Escalation $1,305,428 $0 $0 $0
Conllngency $2,878,977 $0

$1.306,428
W E $0 $2.878,977

-Total 0PC2001.I PROJECT SUPPORT o $9,276,705 $0 $0 $0 $0 $9,276)705

- 0PC2001.2 PERMITTING
Bwl U.C. per LoI 1500000

PerrniUfng 1.00 0 $1,500,000 $:
1500000

$; $: $:

BWI

$1,500,000

U.C. per Lot

WIPP Certification

2500000 2500000
1.00 0 $2,500,000 $: $: $: $! $2 L300,000

BWI U.C. per Lot 500000
HanfordCertification

500000
1.00 0 $500,000 $: $: $: $: $500,000

Svblolal $4,500,000 $0 $0
SalesTax $0 g

$4,500,000
$0 $0 ;:

INEELORGLaborlSubcontreclorOverheads
$0

$0 $0 $0 $0 $0 $0

Subtotal Estimate $4,500,000
Escalation $1,154,700 $0 $0 $0 $0
Contingency $2,544,616 $0 $0

$1,154,700
$0 $0 $2,544,615

---Total 0PC2001.2PERMITTING o $6,199,315 $0 $0 $0 $0 $e,199,315

-- 1100 CONSTRUCTION SUPERVISION & ENGINEERING
00401400 BWI U.C. por Lot 1 15273900 ‘

ConstruclfonMana~ement - 9% Of TCC 1.00 1 $.
.** . . $15,273,900

15273900
$: $: $15,273,000

Sublolal $15,273,900 $0 $0 $0 $0

Salea Tax

$15,273,900
$0

INEEL ORG LaborlSubmnlractor Overheads :: : : : E $0

Subtotal Estfmate
Escalation $3.919,283 $0

$15,273,900

Contingency $7,101,478
$0 $0 $0 $3,919,283

$0 $0 $0 $0 $7,101,476

--Total 1100 CONSTRUCTION SUPERVISION & ENGINEERING 1 $26,294,660 $0 $0 $0 $0 $26,294,660

-- 1110 CM - CONDUCT OF OPERATIONSICONDUCT OF MAINTENANCE
00401400 BWI U.C. per Lot 1 339400
CM - Conduct Of Operations /Conduct Of Maintenance -

33rr400
1.00 1 ~..... $339,400 $: $:

.2% Of TCC
$: $: $339,400
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5X In GFF

QTY

CONSTRUCTION DETAIL ITEM REPORT Client:
PreparedBy:
EstimateType:

V. J. Balls

Rowley I Mltche/1 / Marler
Planning

Hrs Crew/Rate Labor Const Eqp Matl SIG Other TOTAL

$19,177,200 $0 $0 $0 $0 $19,177,200

$0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0

Ired By:

ale Type:

V. J. Balls

Rowley /Mitchell / Marler
Planning

WC Other “ TOTAL

$0 $0 $339,400
$0

:: $0 %

$2,941,782

$19,177,200

$0 $0 $0 $0
$6,193,315 $0 $0

$2,941,782
$0 $0 $6,193,315

0 $28,312,296 $0 $0 $0 $0 $28,312,298

$339,400
$0 $0
$0

$67,090
$0 $157,801

$0 $0 $584,291

U.C. per Lot 0.1 8485500

1.00 0 $***.*.
8485500

$8,485,500 $: $: $: $: $8,485,500

$8,485,500 $0 $0 $0 $0
$0 $0 $0

$8,485,500
$0 $0 $0

$0 $0 $0 $0 $0 $0

$2,177,379
$8,485,500

$3,305,493
$0 $0 $0 $2,177,379

: $0 $0 $0 $3,305,493

0 $13,988,372 $0 $0 $0 $0 $13,968,372

U.C. per Lot 8 13576800 13576600
1.00 8 $***..* $13,576,800 $: $: $: $: $13,576,800

$13,576,800 $0 $0 $0 $0
$0 $0

$13,576,800
$0 $0 $0

$0
$0

$0 $0 $0 $0 $0

$3,483,807 $0
$13,576,800

$0
$6,483,031

$3,483,607
$0 $0 : : $6,483,031

8 $23,M3,637 $0 $0 $0 $0 $23,543,637

F MAINTENANCE
U.C. per Lot 0.1 67900

, 1.00 0 &o*.** $67,9oO

67900
$: $: $67,900

Success Esfimaiing and Cost Management System Page No. 6

1188000
$: $: $1,188,000

$0 $0 $1,188,000
$0

g $ $0

$1,188,000
$0 $0 $304,841
$0 $0 $552,351

$0 $0 $2,045,192

846500
$: $: $848,500

$0 $0 $848,500
$0

$ : $0

$848,500
$0 $217,725

; $0 $394,503 ‘

$0 $0 $1,460,728

339400
$: !$: $339,400

I
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Prqect Narrw CONSTRUCTION DETAIL ITEM REPORT Client V. J. Balls

UNEX Feasfbiiity Study - Option B - Modifiad UNEX in (WF Prepared By Rowley/ Mitchell / Marler
Project Location: INTEC Estimate TyIM P/annirrg
Estimate Nurnbec2570 - Option B

LEVEL 0rgk3ubcontractor . QN Hre Crew/Rate Labor Const Eqp Matl Slc Other TOTAL
— 1400CMTRAINING

——

subtotal S339,400 $0
Sales Tax

$0 $0 $339,400
so $0 : $0 $0 w

INEEL ORG Labor/Subcontractor Ovedwde w w $0 w w w

Subiotal Estimate
Escalation $67,0eo

$339,400

Corrtingmcy $157,601
$fJ so $0

$
$87,0e0

$0 w w $157,861

-Total 1460CMTRAINING o $5s4~91 w $0 $0 w S584,291

— 1560 CM - OTHER DIRECT COSTS
Bwl

CM - Other Dmt -tS - .2% Of TCC
U.C. per Lot

1.00 0

Subtdat $339,400 $0
Sales Tax

$0 $0 w
w

$339,400

INEEL ORG Latmr/Subamtmctur Ovarhaads
w $0

:
so

$0 $0 x $3 $0

Subtotal Estimate
EscalatiirI

$339,460
s87,0e0 $0

Contklgerlcy $157,801 :
$S7,080

$0 E : $157,801

—Total 1500 CM - OTNER DIRECT COSTS o $5S4J81 $0 $0 $0 w $584,291

- 2406 DESIGN ACTIVITIES
Bwl

Titla I Des@l - 6% Of TCC
U.C. per Lot 10182800

1.IX3 0 $10,182,800
10182600

$: $ $: ; $10,182,800

Subtotal $40,182,000 $0 w
Sales Tax

$0 $10,182,000

w $0 $0 $0 :
INEEL ORG LabodSubmnImctor Dwrhmds $0 w

$6
$0 $0 w w

Subtotal Estimate $10,182,064
Esdatii $1,231,076 $0 w
Corrtinwmcy

$0
$4,106,923 $0

$1,231,076
$0 $0 : $4,106,923

—Total 2400DESIGN ACTIVITIES o $15,522,800 $0 w w $0 $15,522,800

— 3400 DESIGN ACTIVITIES
Bw U.C. w Lot 1917720ir 19177200

Tile II Deeign - 11.3% Ot TCC 1.00 0 $19,177,200 $: ; 4 ; $19,177$206
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Project Nam~ CONSTRUCTION DETAIL ITEM REPORT Client

VAMFX Feasibility Study- Option B - Modified iJNEXin GFF Prepared By

Project Location: iNTEC Estimate TypEx
Estimate Numbec2570 - Option B

V. J. f3alls
RowieylMitcheii / Marier
Pianning

LEVEL 0rgR3ubcontractor
— 3400DESIGN ACTtVITIES

QTY Hrs Crew/Rate Labor Const Eqp Matl Other TOTALSlc _ —..—

subtotal
SalesTax

$19,177,200 $0 so $0
m

w
$0

$190177,2LXI
$0 $0 $4) so

INEEL ORG Latmr/Sutrcontractor CkartwMs $0 $0 $0 w $0 so

Subtotal Estimate
Escatatii $2.941,782 w

$19,177,200

Gmtingency S0,193,315
w $0

$0 : $0
$2,941,782

so $6,193,315

-Total 3400 DESIGN ACTIVITIES o S28,312,298 $rr $0 $0 $0 S28,312,298

— 4100 QUALITY ASSURANCE
BWI U.C. per Lot 0.1 8485500

Quallty Aaaurance - 5% CMTCC
8485500

1.00 0 $....., $8,485,500 $: $: $: .$: $8,465,500

Subtotal
Sales Tax

$8,485,600 $0 w $0 $8,465,5iXl
$0 $0 :

INEEL ORG Lebod%bcdractor ~SfheSdS
$0 $0

so $0
$0

$0 so $0 $6

Subtotal Estimate
Esuda60n $2,177,379

$8,485,500

Contingency
$0 $0 w

$3,305,493 $0 $0 ;
$2,177,379

$0 $3,305,493

-Tolal 4160 QUALITY ASSURANCE o $13,968,372 $0 $0 $0 $0 $13,968,372

— 5100PM ADMINISTRATION
BWI

Project kla~rnent -8% Of TCC
U.C. par Lot 8 13576800

1.00 8 p.<.. $13,576,800 $:
13576600

$: $: : $13,576.800

subtotal $13,576JMXI so $0 $0 $0

Sales Tax $0 $0
$13S576,80Q

INEEL ORG LaborLSutrarrtrector Overheads
so $0

so
$0

$0
$0

so w $0 $0

Subtotal Estimate
Escalation $3,483,807 w so

$13,576,800
$0 $0 S3.483.607

Contingency S6,463,031 so $0 $0 $0 $6;483;031

—Total 5108 PM ADMINISTRATION a $23,643,637 $0 $0 $0 $0 $23,543,637

— 5110PM - CONDUCT OF 0PERATK3NS1CONDUCT OF MAINTENANCE
BWI U.C. per Lot 0.1 67900

PM Conduct Of Operations I Conduct Of Maintanerwe - .04% 1.00 0 $b**.** $67,900
67900

$: $:
Oi TCC

$: $: $67,900
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Project Name:

LINE)( Feasibility Study- Option B - Modified UNEXhr GFF
Project Location: /NTEC
Estimate Numbec2570 - Opt/on B

CONSTRUCTION DETAIL iTEM REPORT ClienL V. J. Balls

Prepared By: Rowleyl Mitchell/ Mar/er
Estimate Type: P/arrrrirrg

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL
- 5110PM- CONDUCTOFOPERATIONSICONDUCTOFMAINTENANCE

—— —.

Sublotal
.,

$67,900 $0 $0
Sales Tax $0 :

$67,900 ‘
:

INEEL ORG Labor&rbconlracfor Ovarheads
$0

$0
$0

$0 $0
$0

$0 $0 so

SubtotalEstimate
Escalation $17,423 $0

$67,900
$0 $0

Contingency $32,423 $0
$17,423

: $0 $0 $32,423

-Total 5110PM - CONDUCT OF OPERATIONSICONDUCT OF o $117,746
MAINTENANCE

$0 $0 $0 $0 $117,746

-- 5200 PM PROJECT CONTROLS
BWI

PM Project Conlro!s - 2% Of TCC
U.C, per Lot

1.00 0
3394200

$3,394,200
.0
$0

3394200
$: $3,394,200

Subtotal
SalesTax

$3,394,200 $0
$0

$0
%

$0 $3,394,200 “-

INEELORGLaborlSubconlraclorOverheads
$0

$0
$0

$0
$0

$0
$0

$0 $0 $0

Subtotal Estimate
Escalation ‘ $870,952

$3,394,200

Contingency
$0 $0 $0 $870,952

$1,620,756 $0 $0 $0 % $1,620,756

-Total 5200 PM PROJECT CONTROLS o $5,085,909 $0 $0 $0 $0 $5,885,909

- 5300 PM RECORDS MANAGEMENT
BWi

PM Rermrds Management -2% Of TCC
U.C, per Lot

1.00 0
3394200 3394200

$3,394,200 $: $: $: $: $3,394,200

Subtotal
SalesTax

$3,394,200 $0 $0
$0

$0 $3,394,200

INEEL ORG LaborlSubconlraclor Overheads
$0 $0

$0
$0

$0
%

$0
$0

$0 $0 “ $0

Subtotal Estimate $3,394,200
Escalation
Contingency

$670,952 $0
$1,620,756

, $0 $0
$0 $0

$670,952
$Q : $1 .t320,758 “’m

--Total 5300 Ppd RECORDS MANAGEMENT o $5,885,909 $0 $0 $0 $0 $5,865,909

- 5400 SAFETY ANALYSIS
Bwl

Safety Analysis Repofl (SAR) - 2% Of TCC
U.C. par Lot

1.00 0
2000000

$2,000,000
2000000

$: $: $: $: $2,000,000
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Project Name:
UNEX Feasibility Study - Option B - Modified UNEX in GFF
Project Location: INTIEC

Estimate Number:2570 - Option B

Ldk!l I kUCTION DETAIL ITEM REPORT ClienL V. J. Bails

Prepared By Rowley I Mitchell/ Marier
Esllmale Type: Pianning

LEVEL Org/Subcontractor
- 54oOSAFEIV ANALYSIS

QTY Hrs Crew/Rate Labor Const Eqp Matl WC Other TOTAL

Subtotal $2,000,000 $0
Sales Tax

$0 $0 $0
$0

$2,000,000
$0 $0

INEEL ORG Labor/Subcvxdractor Overheads
$0 $0 $0

$0 . $0 $0 $0 $0 $0

Subtotal Estimate $2,000,000
Escalation $513,200 $0 $0 $0 $0 $513,200
Contingency $955,016 $0 $0 $0 $0 $955,016

—Total 6400 SAFEl%’ ANALYSIS o $3,468,216 $0 $0 $0 $0 $3,468,216

- 6000 CONSTRUCTION AE SUPPORT
BWI U.C. per Lot 2545600

Construction AE Support - 1.5% Of TCC
2545600

1.00 0 $2,545,600 $: $: $: $: $2,545,600

Sublolal $2,545,600 $0 $0 $0
Sales Tax

$0
$0

$2,545,600
$0 $0 $0

INEEL ORG LaborlSubcontraclor Overheads $0
$0

$0 : $0 $0 $0

Subtotal Estimate
Escalation

$2,545,600
$653,201 $0 $0 $653,201

Contingency $895,664 $ $0 $ $0 $695,664 I

--Total 6000 CONSTRUCTION AE SUPPORT o $4,094,465 $0 $0 $0 $0 $4,094,465

- 9101.1 GENERAL CONDITIONS
GEN U.C. per Lot

1.00
41618

41,618

19422
19,422

1387
1.387

CN-SUPR 1664720
$40.00 $1,664,720 $: 1664720

$1,664,720
1

Supervision - 15’% Of Labor Hours

GEN
Training - 7% Of Labor Hours

U.C. per Lot
1.00

CN-LABR 584407.98
$30.09 $564,408

0
$0

564407.96
$564,408

GEN
Mobilization & Demobilization - ,5Y0 Of Labor Hours

U.C. per Lot
1.00

CN-LABR 41734.83
$30.09 $41,735

10000
$10,000

51734.83
$51,735

U.C. per Lot
1.00

GEN
~) Material Adjustment - Addillonal 10% On Material&

0
$0

8609400
$8,609,4000 $8,609,400

Subcontracla
Memo Adjustment for DOE/RW/0333P Quallly Standards.

Subtotal $2,290,863 $10,000 $8,609,400 $0 $0
Sales Tax

$10,910,263
$430,470

INEEL ORG Labor/Subconlraclor Overheads
$0

$665,0y $2,9:
$0

$2,624,274
$430,470

$0 $0 $3,292,215

Subtotal Estimate
Escalation $756,484

$14,632,948

Contingency

$3,311 $2,993,019
$1,560,041

$0 $0 $3,754,814
$6,810 $6,156,009 $0 $0 $7,722,660

--Total 9101.1 GENERAL CONDITIONS 62,427 $5,274,426 $23,024 $20,813,172 $0 $0 $26,110,622
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CONSTRUCTION DETAIL ITEM REPORTProject Name Clienk V. J. Balls

UNEX Feasibility Study- Option B - Modified UNEX In GFF
Project Locatlorx /NTEC

Prepared t3F Rowley] Mitchell/ Marler
EsIimate TypEx Planning

Estimate Numben257t.3 - OptIon B

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl s/c Other TOTAL
- 9101.2GC- CONDUCTOFOPERATIONSICONDUCTOFMAINTENANCE

GEN U.C. per Hr 0.08 CN-SKWK 2.762 2.762

(’)LaborAdjuslmerr! 277,459.00 22,197 $34.52 $766,231 $: $: $: $:
Memo Conduct of Operations/Conduct of Malnlenarrm - Add 6% 10consbucllon labor hours.

$766.231 –

Subtolal ‘
Sales Tax

$766,231 $0 $0 $0 $0 $766,231

$222,4~
$0 $0 $0 $0

INEEL ORG LaborK3ubconlraclor Overheads $0 $0 $0 $0 $222,4:

Subtotal Estimate $988,66e
Escalation
Contingency

$253,692 $0 $0 $0 $0
$521,791 $0 $0 $0

$253,692
$0 $521,791

-Total 9101.2 GC - CONDUCT OF OPERATIONSICONDUCT OF
MAINTENANCE

- 9102.1 SITEWORK - UTILITIES
GEN U.C. per CY

(’)Excavatlon & Backfdl - Fimwaler
. .

Memo Assume ulillllas 10be 300 feel. Trench 10be 6’10 bollom of Irench.

GEN U.C. per Lf

Piping - Firewaler

GEN U.C. par Cy
(’excavation & Backfill - Sewer
Memo Assume utililies to be 300 feet. Trench to be 6’ to bottom of trench.

GEN U.C. per Lf
Piping - Sewar

22,197

0.7
600.00 560

0.5
300,00 150

0.7
600.00 560

0.03
300.00 9

CN-LABR
$30.09

CN-LABR
$30.09

CN-LABR
$30.09

CN-LABR
$30.09

$1,764,151

21.063
$16,650

15.045
$4,514

21.063
$16,650

0.903
$271

$0

$4,00:

2

$4400:

$6$’

$0

$1,50:

$0 $0 $1,764,151

26.063
$: $: $20,650

29.045
$: $: $6,714

26.063
$: $: $20,650

7.903
$: $: $2,371

Subtolal
Sales Tax
INEEL ORG LaborlSubcontractor Overheads

$36,465 $9,200 $5,100 $0
$0

$0 $52,765
$255

$11,1:
$0 $0

$2.671
$255

$1.555 $0 $0 $15,396.—

Subtotal Estimate $t3e,43t3

Escalation
Contingency

$12,742 $3,046 $1,773 $0
$42,432 $10,143

$17,561 -
$5,904 $ $0 $58,470

--Total 9102.1 SITEWORK - UTILITIES 1,279 $104,631 $25,060 $14,507 $0 $0 $144,478

-. 9102.2 SITEWORK . GFF
GEN U.C. per Sf 0.03 CN4ABR 0.903

Site Grading 100,000.00 3,000 $30.09 $90,270 $50,0::
1.403

$: “ $: $: $140,270
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Project Name:

UNEX Feasiblllty Study - Option B - Modltled UNEX In GFF
I>ro]ecl Location: INT.EC

Estimate Number:25~’) ‘ , .,-u

Client:

Prepared By:

Estimate Type:

V. J. Balk

Rowley /Mitchell / Marler
Planning

LEVEL OtglSubcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl WC Other TOTAL
- 9102.2 SITEWORK - GFF

GEN U.C. per CY 0,7 CN-LABR 21.063 5 0 0 0 26.063
Excavation & Backfill - Footings 5,360.00 3,752 $30.09 $112,898 $26,800 $0 $0 $0 $139,698

Subtotal $203,168 $76,800 $0 $0 $0
Sales Tax $0

$279,968

INEEL ORG Labor/Subconlraclor Overheads
$0

$58,9% $22,2:
$0

$0 % $0 $81,275 I

Subtotal Estimate $361,242
Escalation $67,267 $25,426 $0 $0 $0
Contingency $224,002 $84,676 $0

$92,695
$0 $0 $308,877

-Total 9102.2 SITEWORK - GFF 6,752 $553,416 $209,198 $0 $0 $0 $762,614

-- 9102.3 SITEWORK - TFO FACILITY
GEN U.C. per Sf 0.03 CN-tABR 0.903 1,403

Site Grading 27,000.00 810 $30.09 $24,373 $13,5?0: $: $: $: $37,873

GEN U.C. per Cy 0.7 CN-LABR 21.063
Excavallon & EIackfill

26.063
8,550.00 5,985 $30.09 $180,089 $42,75: $: $: $: $222,839

t

i
Subtotal $204,462 $56,250 $0

Sales Tax $
$260,712

$59,3% $16,3%
:

INEEL ORG Labor/Subcontractor Overheads
$0

$0 $0 $0 $75,6: I

Subtotal Estimate $336,396

Escalallon $67,695 $18,624 $0 $0 $0
Contingency $225,428 $62,018 $0 $0

$06,319
$0 $287,446

-Total 9102,3 SITEWORK - TFD FACILITY 6,795 $556,940 $153,221 $0 $0 $0 $710,162

- 9102.4 SITEWORK - BOILER HOUSE
GEN U.C. per Sf

Site Grading . 4,000.00
0.03
120

CN-LABR
$30.09

0.903
$3,611 $2,0%

1.403
$5,611

GEN U.C. per Cy
Excavation & Backfill 500.00

0.7
350

CN-LABR
$30.09

21.063
$10,532 $2,50~

o
$0 $: 26.063

$13,032

GEN
(’excavation & Backfill - Steam& Condensate

U.C. per Cy
800.00

Memo Assume utilities 10 be 300 feet. Trench to be 6’ to Iwttom of trench.

0.7
560

CN-LABR
$30.09

21.063

$16,850 $4,00: $: 26.063
$20,850

GEN U.C. per Lf
Piping - Sleam & Condensate 600.00

0.05
30

CN-LABR
$30.09

1,505
$903 $1s20:

5 0
$0

8.505
$5,103$3,000
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Project Name CONSTRUCTION DETAIL ITEM REPORT
UNEX Feasibility Study- Option B - Modit7ed fJNEXhr GFF
Project Location lNT~C
Estima[e Numbec2570 - Opt/on B

LEVEL Org/Subcontractor
- 9102.4SITEWORK- BOILERHOUSE

GEN
G.kulate Insula!lon

QTY Hrs Crew/Rate Labor Const Eqp

Clienk V. J. Balls

Prepared By: RowIey/Mitchell / Marler
Estimate Typ= Planning

Matl SIc.— Other TOTAL

U.C. per Cf 0.17 CN-LABR 5.115 16.55
477.00 81 $30.09 $2,440 $:

21.665
S7,694 $: $: $10,334

Subto!al
Sales Tax

$34,335 $9,700 $10,694 $0 $0 $54,930
$545

INEEL ORG LaborlSubconlraclor Overheads $9,9%
$0

$2,82
$545

$3,321 $0 : $16,104

Subtotal Estimate $71,579
Escalation
Contingency

$11,366 $3,212 $3.767 $0 $0
$37,656

$18,367
$10,695 $12,612 $0 $0 $61,183

--Total 9102.4 SITEWORK - BOILER lKNISE 1,14$ $93,527 $26,422 $31,159 $0 $0 $151,109

- 9102.5 SITEWORK - STORAGE FACILIN
GEN U.C. per CY 0.012 CN-ENGR 0.391

BUILDING EXCAVATION 17,180.00 206 $32.56 $6,705 $34,32;
2.391

$: $: $: $41,025

GEN U.C.par CY 0.06 CN-ENGR 1,954
BUILDING BACKFILL 12,240.00 734 $32.56 $23,912 $24,48;

3.954
$: $: $: $46,392

GEN U.C,per CY 0.06 CN-ENGR 1.954
BUILDING BERM FILL 6,900.00 414 $32.56 $13,480 $13,80i

3.954

$: $: $: $27,260

Sublolal
Sales Tax

$44,097 $72,600 $0 $0 $0 $116,697

INEEL ORG Laborl$ubconlractor Overheads $12,8~
$0 $0

$21,0%
$0

$0 $0 $0 $33.8~

Subtotal Estimate
Escalation $14,600 $24,037

$150,574

Contingency
$0 $0 $0

$48,619 $80,045 $0 $0
$38,637

$0 $126,663

-. Total 9102.5 SITEWORK - STORAGE FACILITY 1,354 $120,117 $197,758 $0 $0 $0 $317,874

- fl102.5 SITEWORK - TUNNEL
GEN U.C. per Cy 0.6 CN-LABR 16.054

(’)Excavale & Backfill ForTunnel 4,500.00 2,700 $30.09 $81,243 $54,0::
30.054

$: $: $:
Memo Tunnel bottom to be 23’ below exls!lng grade. Tunnel shall be 10’ wide al the bottom, 15’ high and 100’ long.

$135,243
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Projecl Name:

UNEX Feasibility Study- Option B - Modified UNEX In GFF
Project Location: /NTEC
Estimate Number:2570 - Opt/on B

CONSTRUCTiON DETAIL ITEM REPORT Cllenk V. J. Balls

Prepared By: Rowley / Mitctlell I Marler
Estimate Type: Planning

LEVEL Org/Subcontractor
— 9102.5SITEWORK- TUNNEL

GEN
Allowance For Hand Excavation

QTY _Hrs Crew/Rate Labor Const Eqp WC OtherMatl _ TOTAL

U.C. per Cy 3 CN-IABR 90.27 102.27
100.00 300 $30.09 $9,027 $1,2: $: $: $: $10,227

Sublotal $90,270 $55,200 $0 $0 $0
Salas Tax

$145,470

INEEL ORG LaborE3ubcontraclor Overheads $26,2%
$0 $0

$16,0%
$0

$0 $0 $0 $42,2%

Subtotal Estimate
Escalallon $29,888 $18,276

$187,700

Contingency
$0 $0 $0

$99,527 $60,861 $0
$48,164

$0 $0 $160,387

---Total 9102.5 SITEWORK - TUNNEL 3,000 $245,890 $150,361 $0 $0 $0 $396,251

- 9102.6 SITEWORK “- PAVING
GEN

Pavamenl Removal
U.C. per Sf 0.05 CN-SKWK 1,726

7,050.00 353 $34.52 $12,168
2,926

$6,4% $: $: $: $20,628

GEN U.C. per Sf 0.03 CN-SKWK 1.036
New Pavement 26,250.00 786

4.036
$34.52 $27,165 $26,25; “ $52,50f $: $: $105,935

Subtotal
SalesTax

$39,353 $34,710 $52,500 $0 $0 $126,563

$11,43
$2,625

INEELORGLabor/SubconlraclorOverheads
$0 $0 $2,625

$10,0% $16,003 $0 $0 $37,503

Subtotal Estimate
Escalation $13.029

$166,691
$11,492

Contingency
$18,251

$43,386
$0 $42,773

$36,269 $60,778 % $0 $142,435

$107,196 $94,546 $150,157 $0 $0 $351,899—Total 9102.6 SITEWORK - PAVING 1,140

--- 9103.1 CONCRETE - GFF
GEN U.C. per Cy 5

~)Concrele Foolings 953.00 4,765

Memo Includes formwork, concrete, and rebar.

CN-SKWK
$34,52

172.6
$164,488

160
$171,540

352.6
$336,026

GEN U.C. par Cy 5

~)Concrete Floors - 6“ Thick 1,690.00 8,450
Memo: Includes formwork, concrete, and rebar.

CN-SKWK
$34.52

172.6
$291,694

180
$304,200 ‘

352.6
$595,894

GEN U.C. per Cy 5

(’)Concrele Walls -12” Thick 755.00 3,775

Memo Includes formwork, concrete, and rebar.

CN-SKWK
$34,52

172.6
$130,313

180

$135,900 $: 352,6
$266,213

GEN U.C. per Cy 5

(’concrete Roof Topping - 4“ Thick 824.00

Memo Includes formwork, concrete, and rabar.

4,120

CN-SKWK
$34.52

172.6
$142,222

180
$148,320

352,6
$290,542

GEN U.C. per Cy 5
~)Concre!e Misc. 250.00 1,250

Memo Includes formwork, wncrete, and rebar.

CN-SKWK
$34.52

172.6
$43,150

180
$45,000

352.6
$68,150
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Project Name CONSTRUCTION DETAIL ITEM REPORT Clienk V. J. Balls

Prepared By: Rowley/ Mitchell /MarlerUNEX Feasibility Study- Option B - Modlffed UNEX In GFF
Project Locatiom fNTEC
Estimate Numbec2570 - Option B

Estimate Type Planning

LEVEL Org/Subcontractor
- 9103.1CONCRETE- GFF

GEN
Misc. Concrete Pads

QTY

U.C. per Lot
1.00

Hrs Crew/Rate . Labor

4142.4
$4,142

$:

$:

$:

$:

276.16
$32,587

276.16
$31,482

276.16
$3,314

276.16
$2,762

690.4
$24,854

276.16
$70,145

6630
$17,260

6.904
$8,285

5176
$10,356

Const Eqp

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

1000
$2,000

Matl SIc

$:
12.25

$692,860

$:

170
$102,000

150
$100,600

$:

$:

$:

$:

$8

$:

$:

$:

0
$0

Other

J

$:

$:

$:

$:

, $:

$:

$:

.0
$0

$:

$:

$:

$:

$:

120 CN-SKWK
120 $34.52

2500
$2,500

$:

6842.4
$6.642

12.25
$692,660

$601,20g

170
$102,000

150
$100,800

276.16
$32,567 ,

276.16
$31,482

276.16
$3,314

276.16
$2,762

690.4
$24,654

296,16
$75,225

53630
$107,260

11.904
$14,285

9678

$19,356

GEN U.C. per Sf
Precasl Concrete Walls- 6“ Thick 56,560.00

CN-SKWK
o

GEN U.C. per Sf
Pre-Stressed Concrete Double Tea Roof Panels 66,800.00

GEN U.C, per Lf
Pre-Cast Corvxele Inveried Teea 600.00

CN-SKWK
o $601,20~

$:0

GEN ‘ U.C. per Lf
Pre-Casl Concrete Columns -24” x 24” 672.00 $:0

GEN U.C. per Ea
Installation Of Pre-Slressed Wall Panels -58’ Long 116.00

GEN U.C. per Ea
Inslallalion Of Pre-Stressed Roof Panels 114.00

6
944

CN-SKWK
$34,52

8
912

CN-SKWK
$34.62

GEN U.C. per Ea

Inslallalion Of Pre-Cast Columns 12.00

GEN U.C. per Ea
Inslallalion Of Pre.Cast Inverted Teas 10.00

6
96

CN-SKWK
$34,62 $:

$:6
60

CN-SKWK
$34.52

GEN U.C. per Day
Craning For Panels & Columns 36.00

GEN U.C. per Ea
Welding & Patching Of Panels 254.00

CN-SKWK
$34.52

20
720

8
2,032

CN-SKWK
$34,52 $5,08

GEN U.C. per Ea
Slalrwell -56’ High 2.00

GEN U.C. per Lf
Concreto Sidewalks -5’ Wide 1,200.00

GEN U.C, per Ea

Concrete Ramp 2.00

250
500

CN-SKWK
$34.52

45000
$90,000

0,2
240

CN.SKWK
$34,52 $6,00~

150
300

CN-SKWK
$34.52

3500
$7,000

08/30/2000 Success Estfmatfng and Cost Management System Page No. 13



Project Name:
UNEX Feasibility Study- Opt/on B - Moditied UNEX In GFF
Project Location: /N7EC
Estimate Number:2570 - Option B

CONSTRUCTION DETAiL ITEM REPW!T A?,-,1: V. J. Balls

Prepared By: Rowley /Mitchell / Marler
Estimate Type: P/annlng

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl WC Other TOTAL
- 9103.1 CONCRETE - GFF

GEN U.C. per Ea 50000 50000
LoadingDock 2.00 0 $: $: $: $100,000 $: $100,000

Subtotal $077,054 $2,000
SalesTax

$1,516,740 $995,660 $0 $3,491,454

INEELORGLaborBubconlraclorOvefheads
$75,837

$283,6~
$0

$5%
$75,637

$462,325 $269,040 % $1,035,565

Subtotal Estimate
Escalation $323.494 $662 $527.288

$4,602,876
$329.654 $0 $1.181.098

Crmtingcncy $411 ;009 $843 $671:369 $419;732
.- . . . . . .

$0 $1,503,833

.-Total 9103,1 CONCRETE - GFF $1,996,075 $4,086 $3,253,559 $7,287,80728,304

5
430.00 2,150

5
725.00 3,625

5
200.00 1,000

5
170.00 850

5
250.00 1,250

120
1.00 120

$2,034,086 $0

-- 9103.2 CONCRETE - TFD FACILITY
GEN U.C. par Cy

~)Concreta Footings
Memo Includas formwork, concrate, and rebar.

GEN U.C. par Cy
~)Concrete Ffoors -12” Thick
Memo Includes formwork, concrete, and rebar.

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWI(
$34.52

172.6
$74,218

180

$77,400

180

$130,500

180
$36,000

180

$30,600

180
$45,000

2500
$2,500

$:

$123,30:

$:

$:

$3,4:

$: 352.6
$151,618

352.6
$255,635

352,6
$70,520

352.6
$59,942

352,6
$88,150

6642.4
$6,642

12.25
$445,226

$123,30:

276.16
$46,947

690,4
$16,570

296.16
$50,347

172.6
$125,135 $: 0

$0

GEN U.C, per Cy
~)Concrete Walls -12” Thick
Memo Includes formwork, concrate, and rebar.

172.6
$34,520 $:

GEN U.C. per Cy
(’concrete Roof Topping
Memo Includas formwork, concrete, and rebar.

172.6
$29,342

GEN U.C, per Cy
(’)Concrele Misc.
Memo Includes formwork, concrete, and rebar.

GEN U.C. per Lot
Misc. Concrele Pads

GEN U.C. per Sf
Precasl Concrete Walls -12” Thick 36,345.00 0

172.8
$43,150

4142.4
$4,142 $:

CN-SI(WK 12.25
$445,226

GEN U.C. per Sf
Pre-Slressed Concrete Double Tea Roof Panels 13,700.00 0

GEN U.C. per Ea 8
Installation Of Pre-Stressad / Precesl Panels 170.00 1,360

CN-SKWK $: $:
CN-SKWK

$34.52
276.16

$46,947
0

$0 $:
GEN UC. per Day 20

Craning For Panels & Beams 24.00 480

GEN U.C. per Ea 8
Welding & Patching Of Panals 170.00 .1.360

CN-SKWK
$34.52

890.4
$16,570

CN-SKWK
$34.52

276.16
$46,947
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Project Namrx - CONSTRUCTION DETAIL ITEM REPORT Clienk V. J Balk

UNEX Feasibility Study- Option B - Modified UNEX In GFF
Project Location: /NTEC

Prepared By Rowleyl Mitchell/ Marler
Eslimate Type P/annhrg

Estimate Number:257fJ - Optforr B “

LEVEL Org/Subcontractor . QN Hrs Crew/Rate Labor Const Eqp Slc O-therMatl _ TOTAL
- 9103.2CONCRETE- TFDFACILITY

GEN U.C. per Ea 400 CN-SKWK 13808 60000 73806
Stairwell -100’ High 1.00, 400 , $34.52 $13,806 $: $60,000 $; $: $73,808

GEN U.C. per Cy 5 CN-SKWK 172.8
(’)Concrele Floors-24” Thick

180
585.00 2,925 $34.52 $100,971 $:

352.6
$: $:

Memo Includes formwork, concrete, and rebar.
$105,300 $206,271

GEN U.C. per Cy 5 CN$KWK 172.6 180 .
(’)Concrele Shielding Walls-24” Thick 1,005.00 5,025 $34.52 $173,463 $:

352.6

$: $:
Memm Includes formwork, concrele, and rebar.

$180,900 $354,363

GEN U.C. per Lf 0.2 CN-SKWK 6.904
Concrete Sidewalks -5’ Wide 250.00 50 $34.52 $1,726 $:

11.904
$1 ,25; $: $: $2,976

Sublqlal
Sales Tax

$710,939 $0 $796,150 $445,226 $0 $1,952,316

INEEL ORG LaborK3ubconlreclor Overheads $206,3~
$0 $39,608

$129,2~
$0 $39,808

$0 $242,678 $0 $578,313

Subtotal Estimate
Escalation $235,366

$2,570,437

Contingency
$0 $276.778 $147,410 $659,574

$299,705 $0 $352,406 $187,690 : $639,603

--Totid 9103.2 CONCRETE - TFD FACILITY 20,595 $1,452,416 $0 $1,707,622 $909,576 $0 $4,06fL813

- 9103,3 CONCRETE - BOILER HOUSE
GEN U.C. per Cy 5 CN-SKWK 172.6

(’concrete Footings & Floors
180

92.00 460 $34.52 $15,679
352.6

$: !$: $:
Memo Includes formwork, concrete, and rebar.

$16,560 $32,439

GEN U.C. per Lf 0.2 CN-SKWK
Concrete Sidewalks -5’ Wide

6.904
100.00 20 $34.52 $690 $:

11.904
$50: $: $: $1,190

GEN U.C. per Lot 20 CN-SKWK 690.4

Misc. Concrele Pads 1.00
500

20 $34.62 $690 $:
1190.4

$500 $: $: $1,190

Subtolal
Sales Tax

$17,260 $0 $17,560
$0 $0 S878 %

$34,820
% $678

INEEL ORG LaborlSubcontraclor Overheada $5.011 $0 $5,363 $0 $0 $10,363

Subtotal Estlmata $46,061
Escalation $5,715 $0
Contingency

$6,105 $0
.%7.276 $0 $7,773

$11,819
$0 : $15,049

-Total 9103.3 CONCRETE - BOILER HOUSE 500 $35,261 $0 $37,666 $0 $0 $72,929

- 9103.4 CONCRETE - STORAGE FACILITY
GEN U.C. per EA

Hatch Plugs 3.00 0
75000

$:
75000

$: $: $225,000 $: $225,ooo
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CONSTRUCTION DETAIL,ITEM REPORTProjec( Name:

UNEX Feasibility Study- Option B - Modified UNEX In GFF
Project Location: INTEC
Estimate Number2570 - Option B

Client: V. J. Bails

PreDared Bv: Rowlev / Mitchell I Marler
Es~male T~pe: Pianrr&

Hrs CrewlRate LaborLEVEL Org/Subcontractor
- 9103.4CONCRETE- STORAGEFACILITY

GEN

QTY

U.C. oer Sf

Matl

$:

$183,988

$:

$:

$2,5;

180
$48,800

180
$66,400

180
$32,400

$2,50Z

SIG

$145,8:

$:

$:

$:

$8

$:

$:

0
$0

$:

Other

$:

$:

$:

$:

$:

$:

$:

$:

0
$0

TOTAL

8.5
$145,860

$183,96:

276.16
$34,796

690,4
$15,189

296.16
$37,316

352,8
$91,676

352,8
$133,986

352.6
$63,468

11.904
$5,952

CN-SKWK

Precast Concrete Walls - 6“ Thick 17,160.00 0

0

8
1,008

20
440

8
1,008

5
1,300

5
1,900

5
900

0.2
100

GEN U.C. per Sf
Pre-Slressed Concrete Double Tee Roof Panels 20,440.00

CN-SKWK

GEN U.C. per Ea
Installallon Of Pre-Stressed / Precast Panels

GEN Lf.C. per Day
Craning For Panels & Beams

GEN U.C. per Ea
Welding & Palching Of Panels

GEN U.C. per Cy
~) Concrete Footings
Memo Includes formwork, concrele, and rebar.

GEN U.C. per Cy
~)Concrete Floors - 8“ Thick
Memo Includes formwork, concrete, and rebar.

GEN U.C. par Cy
(’concrete Partlllon Wall -12” Thick
Memo: Includes formwork, concrete, and rebar.

GEN U.C. per Lf

Concreta Sidewalks- !7 Wide

CN-SKWK
$34.52

276,16
$34,796128.00

22.00

128.00

260,00

380.00

180.00

500.00

CN-SKWK
$34.52

690.4
$15,189

I

CN-SKWK
$34.52

276.16
$34s796

CN-SKWK
$34.52

172.6
$44,876

CN-SKWK
$34.52

172.6
$65,568

CN-SKWK
$34.52

172.6
$31,066 I

CN-SKWK
$34.52

6,904
$3,452

Subtotal $229,765 $0 $336,580 $370,860 $0 $937,205

Sales Tax $0 $16,629

INEEL ORG Labor/Subcontractor Overheads

$0 $0
$66,7% $0 $102,595 $107,661

$16,829
$0 $276,956

Subtotal Estlmata
Escalation $76,073

$1,230,990
$0 $117,011

Contingency

$122,788 $315,872
$98,860 $0 $148,984 $156,340 : $402,184

--Total 9103.4 CONCRETE - STORAGE FACILITY 8,656 $469,399 $0 $721,998 $757,649 $0 $1,949,047

— 9103.S CONCRETE - TUNNEL
GEN U.C. per Cy 5 CN-SKWK 172.6 160

~)Concrete For Tunnel -12” Thick All Surfaces

352,6
190,00 950 $34.52 $32,794 $: $34,200 $: $: $66,994

Memo: Includes formwork, concrete, and rebar. Tunnal bottom to be 23’ below existing grade. Tunnel shall be 10’ wide al Ihe bottom. 16’ high and 100’ long.
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Project Name CONSTRUCTION DETAIL ITEM REPORT Cfienl: V. J. Balls

Prepared By: Rowleyl Mitcheill Marler
Estimate Type Planning

UNkX Feasibility Study- Option B - Modiked UNEXln GFF
Projecl Locatioru INTEC
Estlmale Numbec2570 - Optlors B

LEVEL “ Org/Subcontractor
- 9103.5CONCRETE-TUNNEL

QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL

Sublolal $32,794 $0
Sales Tax

$34,200 $0
$0 $1,710 %

$66,994

INEEL ORG Labor/Subconksclor Overheads $9,5%
$0 $1,710

$0 $10,425 $0 $0 $19,945

Subtotal Estlmato
Escslallon $10,656 $0

$88,649

Contingency $13,825

$11,869 $0 $0
$0 $15,136 $0

$22,747
$0 $26.963

-Total 9103.5 CONCRETE - TUNNEL 950 $66,997 $0 $73,362 $0 $0 $140,359

- 9105.2 METALS - GFF
STEEL

SIruclural Steel - Superstructure
U.C. per Sf 0.04 CN-IRO14 1.606

66,790.00 2,672 $40.16 $107,29 I $: $160,f9~
4.006

$: $267,587

STEEL U.C. per Lot 1000 CN-IRON 40160
Grating & Misc. Metals 1.00 1,000

150000
$40.16 $40,160 $: $150,000

190160
$: $: $190,160

GEN
~)Pre-Engineered Metal Building

U.C. per Sf
24,380.00 0 $: $: $: $487,6: $:

Memo OIfice / restroom, Tru-Pak, and truck airlock areas.
$487,6%

Subtotal
Sales Tax

$147,451 w $310,296 $487,600 $0 $945,347
“$0 $0 $15,515

INEEL ORG Labor/Subcontractor Overheads $61,631 $0 $136,622 $141,5:
$15,515

% $340,003

Subtotal Estimate
Escalallon $53,702 $0 $118,660

$1,300,866

Contingency

$161,440 $0
$66,376 $0 $151,064

$333,802
$205,553 $0 $425,014

-Total 9105.2 METALS - GFF 3,672

2

$331,360 $0 $732,176 $996,144 $0 $2,059,661

— 9105.3 METALS. TFD FACILITY
STEEL U.C, per Sf

1,025.00
CN-IRON 80.32

$40.16 $62,326 $: $10,2} $: 90,32
$92,576Lirrar Plala -4’ Up From Floor 2,050

LLC. per Lot
1.00

CN-IRON 8032

$40.16 $6,032
STEEL

Misc. Embeds

200
200

25000 $: 33032
$33,032$25,000

STEEL
Grallng & Misc. Metals

U.C, per Lol
1.00

1000
1,000

CN4RON 40160
$40.16 $40,160

150000

$150.000
190160

$190,160

U.C. per Sf
13,700.00

CN4RON 1.606
$40.16 $22,006

STEEL
Structural Steel - Superslruclure

0.04
548

4.000
$54,868
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Project Name:
UNEX Feasibility Sludy - Option B - Modified UNEX In GFF
Project Location: /NTEC
Eslimale Number:2570 - Opt/on B

CONSTRUCTION DETAIL ITEM REPORT Client: V. J. Balls

Prepared By: Rowley / Mltcheil / Marler
Estimate Type: Planning

LEVEL Org/Subcontractor
- 910S.3METALS- TFDFACILITY

STEEL
Stairway

QTY Hrs Crew/Rate Labor Const Eqp Matl WC Other _TOTAL

U.C. per Ea 10 CN4RON 401.6 3000 3401.6
1.00 10 $40.16 $402 $: $3,000 $: $: $3,402

Subtotal $152,929 $0
Sales Tax

$221,130 $0
$0

$374,059
$11,057 : $0

INEEL ORG Labor/Subcontractor Overheads $64,1~ $0 $97,363
M 1,057

$0 $0 $161,491

ISubtotal Es6mate $546,606
Escalation $55,697 $0 $84,562 $0 $0 $140,259
Contingency $70,916 $0 $107,669 $0 $0 $178,585

--’f’otal 9105.3 METALS - TFD FACILITY 3,806 $343,670 $0 $521,781 $0 $0 $865,451

- 9105.4 METALS - BOILER HOUSE
GEN U.C. per Sf

3,120.00 $: $: $: $58,1::Pre-Engineered Metal Building o

CN-IRON
$40.16

1606.4
$1,606

1200
$1,200

2806.4
$2,806

GEN
Misc. Metals

U.C. par Lot
1.00

40
40

STEEL
BOILER STACK SUPPORTS

U.C. per EA
2.00

40
80

CN-IRON
$40.16

1606.4
$3,213

275
$550

1681.4
$3,763

CN-IRON
$40.16

0.723
$7,952

1.62
$17,620

0
$0

2.343
$25,772

STEEL
BOILER BUILDING PLATFORMS

U.C. par LBS
11,000.00

0.018
196

STEEL
BOILER BUILDING ROOF FRAMING

U.C. per LBS
21,640,00

0.012
262

CN-IRON
$40.16

0.462
$10,525 $8,:3:

0.882
$19,261

Subtotal $23,296 $0 $26,306

Sales Tax
$56,180 $0

$0
$107,762

$1,415
INEEL ORG Labor/Subcontractor Overheads $9,5%

$0 $1,415
$0 $12,300 $16,3~ $0 $38,165

Subtotal Estimate $147,342

Escalation $8,431 $0 $10,783 $18,594 $0
Contingency $10,735 $0 $13,729

$37,606
$23,675 $0 $48,139

-.-Total 9105.4 METALS - BOILER HOUSE 580 $52,024 $0 $66,534 $144,732 $0 $233,290

9105,5 METALS - STORAGE FACILITY
STEEL

CHARGE FACE SLAB FRAME

U.C. par TON 6 CN-IRON 240.96
780.00 4,680 $40.16 $187,949

1100

$: $858,000

Lt 1340.98
$: $0 $1,045,949

1

STEEL U.C. per TON 10 CN-IRON 401.6 1200

BUILDING STRUCTURAL STEEL

o 0 1601.6
756.00 7,560 $40.16 $303,610 $: $907,200 $0 $0 $1,210,610

STEEL U.C, per LF 3.85 CN-IRON 154.616 161

GANTRY CRANE RAILS, EMBEDS, ETC.

315,616
400.00 1,540 $40.16 $61,848 $: $64,400 $: $: $126,246
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Pro]ect Namrx CONSTRUCTION DETAIL ITEM REPORT Clienk V. .f. Balls

Prepared By: Rowley/Mitchell/ Marler
Estimate Type: Planning

UNEX Feasibility Study- Option B - Modified UNEX In GFF
Project Location: /lUTEC

Esfimate Numbec2570 - Option B

Hrs Crew/Rate LaborLEVEL Org/Subcontractor
- 9105.5 METALS - STORAGE FACILITY

STEEL

QTY Const Eqp Matl sic Other TOTAL

U.C.per LF
180.00

2 CN-IRON
360 $40.16

80.32
$14,458 $16,5~

172.S2
$31,016RAILROAD TRACKS - WITHIN BUILDING

STEEL
TRANSFER CART RNLS

U.C. per LF
210.00

2 CN-IRON
420 $40.16

60.32
$16,867 $19,3%

172.32
$36,167

STEEL
BIRD SCREEN AND VENT LOUVERS

U.C. per SF
2,300.00

0.25 CN-IRON
575 $40.16

10.04
$23,092 $92,0ti

50,04

$115,092

STEEL
AIR OUTLET WALL (INSIDE)

U.C. per SF
12,600.00

CN-IRON
o $151,2; $: 12

$151,200

STEEL
~)Mlsc. Steel
Memo Handrails, slahways, grating, and etc.

U.C. per Lot
1.00

750 CN4RON
750 $40.16

30120
$30,120

75120
$75,120$45,000

Subtotal $037,942 $0 $2,002,480
Sales Tax $0 $0

$151,200
$1OO,I24

$2,791,622
:

INEEL ORG Labor/Subcontrsclor Overheads $267,508 $0 $661,665 $63,4%
$100,124

$0 $1,212,596

Subtotal Estimate $4,104,341
Escalation
Contingency

$232,338 $0
$205,625

$765,769 $55,067 $0 $1,053,174
$0 $975,015 $70,114 $0 $1,340,954

-Total 9105.5 METALS - STORAGE FACILITY 15,885 $1,433,613 $0 $4,725,072 $339,784 $0 $6,498,469

CN-CARP
$34.64

--- 9107.1 THERMAL & MOISTURE PROTECTION. GFF
GEN U.C. per Sf

6,700.00

U.C. per Sf
46,000.00

U.C. per Sf
46,000.00

U.C. per Sf
66,790,00

0.033
221

0.06
2,760

0.08
3,680

0.02
1,336

0.014
935

300
300

0,016
566

0.016
636

1.143
$7,659 $4,:2:

1.743
$11,6792mThick Foundallon insulation Board

GEN
3“ Thick Extruded Polystyrene Insulation Board

CN-CARP

$34.64
2.076

$95,606 $98,6?:
4.176

$192,206

GEN
SIucco Finish - 1/2” Thick

CN4ABR
$30.09

2.407
$110,731 $207,;0; $: 6.907

$317,731

GEN
4“ Rigid Roof Insulation-2 Ea. 2“ Layers Of
Polylsocyanurate Insulation Board

CN-LABR
$30.09

0.602
$40,194

0.95
$63,451

1.552
$103,645

U.C. per Sf
66,790.00

U.C. per Lot
1.00

U.C. per Sf
35,360.00

U.C. per Sf
35,360,00

CN-ROFC
$29.95

ROOF
EPDM Single Ply Membrane Rooting

0.419
$28,005 $146,;3;

0
$0

2.619
$174,943

ROOF
Redwood, Flashing, & Etc.

CN-ROFC
$29.95

6985
$8,985 $: 7500

$7,500
16465

$16,485

CN-CARP
$34.64

0.554
$19,598

GEN
3-1/2” Thick Ball Insulation - Metal Buildlng Walls

0.35
$12,376

0
$0

0.904
$31,974

GEN
6“ Vinyl Faced Ball Insulation - Metat Building Walls

CN-CARP
$34.84

0.624
$22,048 !$74,1:

1.024
$36,192
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Project Name:
UNEX Feasibility Study - Option B - Modified UNEX In GFF
Project Location: IN7’EC
Estimate Numbec257f7 - Opf/on B

CONSTRUCTION DETAIL ITEM REPORT Client:

Prepared By:

Estimale Type:

V. J. Balls

Rowley /Mitchell / Marler
Planning

LEVEL Org/Subcontractor QTY Hrs CrewlRate Labor Const Eqp Matl SIG Other TOTAL
- 9107.1 THERMAL & M~lSTURE PROTECTION - GFF

GEN U.C. per Sf 0.045 CN-CARP 1.559
lnsul-Basket - Metal Building Roof 24,380.00 1,097 $34.64

2.659
$38,004 $: $26,6’;; $: $: $64,622

GEN U.C. per SF 0.007 CN-CARP’ 0.242 0.2 0.442
3“ UnfacadBall Insulation- MelalBuildingRoof 24,380.00 171 $34.84 $5,912 $: $4,876 $: $:

GEN

$10,788

U.C. per Sf 0.007 CN-CARP 0.242 0,33 0,572
6“VinylFacedBallInsulation- MetalBuildingRoof 24,380.00 171 $34.64 $5,912 $: $8,045 $: $: $13,957

Subtotal
Sales Tax

$362,653 $0 $591,768 $0 $0 $974,421

I,NEEL ORG Labor/Subcontractor Overheads
$0 $29,568 $0

$137,8~ $0 $297,616
$29,588

$0 % $435,688

Subtotal Estimate
Escalation

$1,439,697
$133,567 $0

Contingency
$235,859 $0 $0 $369,426

$170,064 $0 $300,306 $0 $0 $470.372

---Total 9107.1 THERMAL & MOISTURE PROTECTION - GFF 11,873 $824,156 $0 $1,455,339 $0 $0 $2,270,496

— 9107.2 THERMAL& MOISTURE PROTECTION - TFD FACILITY
GEN U,C, per Sf

2 Thfck Foundation Insulation Board

0.033
‘2,000.00 66

CN-CARP
$34.64

1.143
$2,286 $1,:0:

1.743
$3,486

GEN LLC. per Sf 0.06
3“ Thick Extruded Polystyrene Insulation Board 37,000.00 2,220

CN-CARP
$34.64

2,076
$76,901 $77,;0:

4.178
$154,601

GEN U.C. per Sf 0.06
Stucco Finish - 1/2” Thick 37,000,00 2,960

CN-LABR
$30.09

2.407
$69,066 $166,:0:

6.907
$255,566

GEN U.C. per Hr 0,25
High Work Allowance - Add 25% To Labor 1,290.00 323

CN-LABR
$30.09

7.523
$9.704

0
$0 $: 7.523

$9,704

GEN U.C. per Lot
Manlif( Allowance 1.00 0 $: $: 3000

$3,000$3,000

GEN U.C. par Sf 0.02

4“ Rigid Roof Insulation -2 Ea. 2“ Layers Of 13,700.00 274
Polyisocyanurate Insulation Board

CN-LABR
$30.09

0.602
$6,245

0.95
$13,015

0
$0

1,552
$21,260

ROOF U.C. per Sf 0.014

EPDM Single Ply Membrane Roofing 13,700.00 192
CN-ROFC

$29.95
0.419

.$5,744 $: 2,2

$30,140 $: 2.619
$35.664

I
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Pro]ect Name: CONSTRUCTION DETAIL ITEM REPORT Client V. ./. Balls
UNEX Feasibility Study- Option B - Modified UNEXhr GFF
Projecl Location: INTEC

Prepared By Rowley lMitchell/ Marler
Estimate Type P/annhrg

Estimate Numbec2570 - Opt/on B

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Slc OtherMatl ,_ TOTAL
- 9107.2THERMAL& MOISTUREPROTECTION- TFDFACILITY

ROOF U.C.per Lol’ 200 CN-ROFC 5990
Redwood, Flashing, & Elc.

5000
1.00 200 $29.95 $5,990

10990
$: $5,000 $: $; $10,990

Subtotal
SalesTax

$197,937 $3,000 $293,555 $0 $494,492
E

INEELORGLaborlSubsordractorOverheads
$14,676

$65,9%
$0

$6: $116,201 $0
$14,678

$0 $183,031

Subtotal Estimate $692,200
Escalation $67.716 $993 $108.910 $0 $0 $177,618
Contingency $86:219 $1,265 i13c~69 $0 $0 $226,153

-Total fr107.2 THERMAL& MOISTURE PROTECTION - TFD FACILITY 6,234 $417,630 $6,129 $672,012 $0 $0 $1,095,971

— 9107.3 THERMAL& MOISTURE PROTECTION - BOILER HOUSE
INSUL U.C. per SF

EXTERIOR WALL INSULATION W/ Z-GIRTS 6,720.00 0 $: $: $: $12,;6; .$: $12,;6:

INSUL U.C. per SF
ROOF INSULATION 3,120.00 0 $: $: $: $3,12; $: $3,12;

GEN U.C. per SF 0,023 CN-SHEE 0;816

EXTERIOR WALL METAL SIOING 6,720.00 155 $35.48 $5,484 $: $20,16~
3.616

$: $: $25,644

GEN U.C. per SF 0.016 CN-SHEE 0,568
STANDING SEAM METAL ROOF 3,120.00 50 $35,48 $1,771 $: $15,60~

5.568
$: $: $17,371

GEN

2“ ThickFoundation Insulation Board

U.C, per Sf 0.033 cf4-r2ARP 1.143
950.00 31 $34,64 $1,086 $:

1.743
$:7: $: $: $1,656

Sublolal $8,341 $0
Sales Tax

$36,330 $15.688 $0 $60,559
$0

INEEL ORG Labor/Subsonlractor Overheada
$0 $1,817 $0

$2,421 $0 $11,074
$1,817

$6,68 $0 $20,156

Subtotal Estimate
. Escalation $2,702 $0

$62,533

Conllngency $3,516
$12,630 $5,786 $0

$0 $18,081
$21,176

$7,368 $0 $26,965

-Total 9107.3 THERMAL & MOISTURE PROTECTION - BOILER HOUSE 236 $17,040 $0 $77,931 $36,704 $0 $130,076

- 9107.4 THERMAL & MOISTURE PROTECTION - STORAGE FACILITY
GEN U,C. per Sf

2“ Thick Foundation Insulation Board
0.033 CN-CARP 1.143

2,300.00
0

76 $34.64 $2,629
1.743

$0 $1,:0: $: $: $4,009

GEN LLC. per Sf 0,06 CN-CARP 2.076

3“ Thick Extruded Polystyrene Insulallon Board 17,200.00 1,032 $34.64 $35,748
4.178

$: $36,1t: $: $: $71,068

GEN U.C. per Sf 0.08 CN-LABR 2.407

Stucco Finish - 1/2” Thick 17,200.00 1,376 $30.09 $41,404 $: $77,4%
6.907

$: $: $116,804
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Project Name:

UNEX Feasibility Study - Option B - Modlt7ed LJNEX In GFF
Project Location: /NTEC

Eslimate Numbec2570 - Opt/on B

CONSTRUCTION DETAIL ITEM Rt=i’ui\ i Client.
Prepared By:

Estimate Type:

v. J. b.lf;s

Rowley I Mitchell/ Marier
Planning

Hrs Crew/Rate Labor Other TOTALConst Eqp Matl SIcLEVEL Org/Subcontractor QTY
— 9107.4THERMAL&MOISTUREPROTECTION- STORAGEFACILITY

GEN U.C.per Hr 0
$0

7.523
$18,114

0.25 CN-LABR
602 $30.09

7.523
$18,114 $:High Work Allowance - Add 25% To Labor 2,408.00

GEN U.C. per Lot
Manllft Allowance 1,00

3000
$3,000 $: 3000

$3,0000

0.02 CN-LABR
410 $30.09

0
$0

1.552
$31,812

GEN U.C. per Sf
4“ Rigid Roof Insulation -2 Ea. 2“ Layers Of 20,500.00
Polyisocyanurate Insulelion Board

0.602
$12,337

0,95
$19,475

0.014 CN-ROFC
287 $29.95

0,419
$45,:0:

2.619
$53,696

ROOF U.C. per Sf
EPDM Single Ply Membrana Roofing 20,500.00

ROOF U.C. per Lot
Redwood, Flashing, & Etc. 1.00

200 CN-ROFC
200 $29.95

5990
$5,990

5000
$5,000

10990
$10,990

Subtotal $124,818 $3,000 $184,475 $0 $0 $312,293
SafesTax $9,224 $0
INEELORGLabor/SubconlraclorOverheads

$0 $9,224
$46,7: $8E $94,327 $0 $0 $141,996

Subtotal Estimate
Escalation
Contingency

$44,037 $993 $73,907
$463,513

$0 $0
$56,070 $1,265 $94,103

$118,937
$0 $0 $151,437

—Total 9107.4 THERMAL & MOISTURE PROTECTION - STORAGE 3,983 $274,722 $6,129 $456,036 $0 $0

FACILITY
$733,887

- 9108.1 DOORS & WINDOWS - GFF
GEN U.C. per Ea

30.00
10

300
CN-CARP

$34.64
346.4

$10,392 $: 1000
$30,000

1346.4
$40,392Single HM Doors& Hardware

U.C. per Ea
2.00

15
30

CN-CARP
$34.64

519.6
$1,039

1600
$3,600

2319.6
$4,639

GEN
Double HM Doors& Hardware

U.C. per Ea
7.00

12
84

CN-CARP
$34.64

415.66
$2,910

2000
$14,000

2415.68
$16,910

GEN
Exterior Doors - Single

3692.8
$7,366

GEN
Exterior Doors - Double

U.C. per Ea
2.00

20
40

CN-CARP
$34.64

692.8
$1,386

3000
$6,000
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Project Name CONSTRUCTION DETAIL ITEM REPORT Clienti V. J. Balls

UNIX Feasibility Study - Option B - Modit7ed UNEX In GFF Prepared By: Rowleyl Mitchell/ Marler
Project Locatlom /NTEC Estimate Type P/annirrg
Estimate Numbec2570 - Opt/on B

LEVEL Org/Subcontractor
- 9108.1DOORS & WINDOWS - GFF

GEN
12’x12’ Overhead Roll-Up Door

QTY Hrs Crew/Rate Labor Const Eqp Matl Slc—— Other TOTAL

U.C. per Ea 75 CN-CARP 2598 16000
2.00 150 $34.64

18598
$5,196 $: $32,000 $: $: $37,196

Subtotal $20,923 $0
SalasTax

$65,600 $0
$0

$106,523

$6,0%’
“%

INEELORGLabor/SubomlractorOverheads $0 “ $2,r2
$0 $4,280
$0 $0 $32,166

Subtotal Estimate
Essslalion $i,927 $0

$142,969

Contingency
$29,758 $0 $0

$8,820 $0 $37,890 $0
$36,686

$0 $46,710

-Total 9106.1DOORS & WINDOWS - GFF 604 $42,744 $0 $183,621 $0 $0 $226,364

-.. 9106.2 DOORS & WINDOWS -TFO FACILITY
GEN U.C. par Ea 10 CN-CARP 346,4

Single HM Ooore & Hardware
1000

12.00 120 $34.64 $4,157 $: $12,000
1346.4

$: $: $16,157

GEN U.C. per Ea 15 CN-CARP 519.6
Double HM Doora & Hardware

1800
6,00 90 $34.64 $3,118 $:

2319.6
$10,800 $: $: $13,918

GEN U.C. per Ea 12 CN-CARP 415.68
Exterior Doors

2000
4.00 46 $34.84 $1,663 $:

2415.68
$6,000 $; $; $9,663

GEN U.C. per Ea 40 CN-CARP ‘1385.6 . 500 25000 26865.6
3’ x 7’ Shielding Doors 2.00 80 $34.64 $2,771 $1,000 $50,000 $: $: $53,771

GEN U.C. per Ea 75 CN-CARP 2598
12’x12’ Overhead Roll-Up Door

16000
2.00 150 $34.64 $5,196 $:

18598
$32,000 $: $: $37,196

Sublolal $16,904 $1,000
Sales Tax

$112,800 $0 $0 $130,704
$0

INEEL ORG Labor/Subconlrector Overheads

$5,840

$4,9:
$0 $0 $5,640

$290 $34,363 $0 $0 $39,581

Subtotal Estimate
Escalation $5,597 $331 “ $39,214

$175,025

Contingency
$0 $0

$7,126 $422 $49,930 $0
$45,142

$0 $57,478

-Total 9108.2 DOORS& W(NDOWS- TFDFACILITY 468 $34,53s $2,043 $241,967 $0 $0 $278,545

-- 9108.3DOORS& WINDOWS- BOILERHOUSE
GEN U.C. per Ea 10 CN-CARP 346.4

Single HM Doora & Hardware 3,00 30 534.64 $1,039
. 1000$: $3,000

1346.4
$: $: $4,039

GEN U.C. per Ea 15 CN-CARP 519.6 1600
Double HM Doors& Hardware 1.00 15 $34.64 $520

2319.6
$: $1,800 $: $: $2,320
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Projecl Name:
UNEX Feasibility Study- Option B - Modified UNEX In GFF
Project Location: /NTEC
Estimate NumbeK2570 - Opt/on B

CONSTRUCTION DETAIL ITEM REPORT

LEVEL 0rgh3ubcontractor QTY Hrs Crew/Rate Labor Const Eqp . _ —Matl WC Other TOTAL
-- 0108,3 DOORS & WINDOWS - BOILER HOUSE

GEN U.C. per Ea 75 CN-CARP 2598 16000
12’x12’ Overhead Roll-Up Door

o 18598
1,00 75 $34.64 $2,596 $: $16,000 $: $0 $18,596

Sublotal $4,157 $0 $20,800 $0 $0 $24,957
Sales Tax $0 $1,040
INEEL ORG Labor/Subcontractor Overhaads

$0 $0 $1,040
$1,2% $0 $6,340 $0 $0 $7,547 I

I
I

I

Subtotal Estimate $33,544-
Escelallon $1,376 $0 ‘ $7.231 $0 $0 $8,607
Contingency $1,752 $0 $9,207 $0 $0 $10,959

—Total 9108.3 DOORS & WINDOWS - BOILER HOUSE 120 $8,492 $0 $44,616 $0 $0 $53,110

- 9108.4 DOORS & WINDOWS - STORAGE FACILITY
GEN U.C. per EA 75 CN-SKWK 2589 16000

OVERHEAD 000RS
18569

2.00 150 $34.52 $5,176 $: $32,000 $: $: $37,178

GEN U.C. per EA 10 CN-SKWK 345.2 1000
PERSONNEL DOORS

1345.2
5.00 50 $34.52 $1,726 $: $5,000 $; $: $6,726

Sublolal $6,904 $0 $37,000

Sales Tax

$0 $0

$0
$43,904

$1,650 $0
INEEL ORG Labor/Subcontractor Overheads

$0 $1,850
$2,0N $0 $11,278 $0 $0 $13,282

Subtotal Estimate $59,036

Escalation $2,286 $0
Contingency

$12,883 $0 $0
$2,910 $0 $16,376

$15,149
$0 $0 $19,288

--Total 9108.4 DOORS & WINDOWS - STORAGE FACILITY 200 $14,105 $0 $79,369 $0 $0 $93,473

- 9109.1 FINISHES - GFF
PAINT U.C. par Sf

23,500.00
0.012

282
CN-PAIN

$30.39
0.365

$6,570
0.12

$2,620
0,405

$11,390Painting Gypsum Board Wall

U.C. per Sf
13,700.00

0.06
1,096

CN-PAIN
$30.39

2.431
$33,307 $: $: 2.531

$34,677
PAINT

Paint Structural Steel

0.834
$43,363

PAINT

Floor Painting - Drum Storage

U.C. per Sf
52,000.00

0.011
572

CN-PAtN
$30,39

0.334
$17,363 $26,;0;

U.C. per Sf
14,800.00

0.011
163

CN-PAIN
$30.39

0.334
$4,947 $: 0.5

$7,400
0,634

$12,347
PAINT

Floor Painting - Drum Processing

CN-PAIN
$30.39

7597.5
$7,596

4000
$4,000

11597.5
$11,596

PAINT

Pipe Painting / I.D.

U.C. per Lot
1.00

250
250

U.C. per Ea
65.00

4
260

CN-PAIN
$30.39

121.56
$7,901 $3,2%

171.56
$11,151

PAINT

Paint Doors & Frames
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Project Name CONSTRUCTION DETAIL ITEM REPORT Clienk V. J. Balls

Prepared By Rowley/ Mitchell I fkfarler
Estimate Type P/arming

UNEX Feasibility Study- Option B - Modified UNEXIn GFF
Project Location: INTEC
Estimate Numbec2570 - Option B

LEVEL Org/Subcontractor
- 9109.1FINISHES- GFF

PAINT

QTY Labor

2431.2
$2,431

0.903
$9,523

Const Eqp Matl Slc Other TOTALHrs Crew/Rate

U.C. per Lot
1.00

U.C. per Sf
10,550.00

80
80

CN-PAIN
$30.39 $:

$:

150
$150

$15,;2:

25B1.2
$2,581

2.403
$25,348

3.886

$15,931

230.09
$920

2,555
$5,111

2,204
$23,248

957.84
$958

0.898
$10,778

0.919
$21,594

$103,60;

Toush-Up Paint

GEN
Carpet Tile

0.03
317

CN-LABR
$30.09

TILE
Ceramic Tile

U.C. per Sf
4,100.00

U.C,per Ea
4.00

0,04
164

CN-TILF
$34.64

1.366
$5,661

30.09
$120

$10,:5:

GEN
Enlry Mat-Large

CN-IABR
$30.09

200
$600 $:

$:GEN
4“ Vinyl Cove Base

U.C. per Lf “
2,000.00

U.C. per Sf
10,550.00

0.06
120

CN-LABR
$30,09

1.605
$3,611

1.204
$12,698

0.75

$1,500

GEN
Acousllcal Suspended Ceillng

0.04
422

CN-LABR
$30,09 $10,55: $:

$:

$:

GEN
Building Lettering

U.C, per Lot
1.00

U.C, per Sf
12,000.00

B
6

CN-CARP
$34.64

207.84
$208

0.658
$.7,898

750
$750

0.24
$2,880

GEN
3-1/2” Metal Stud Wall

0,019
226

CN-CARP

$34.64

GEN
5/8” Gypsum Board - Taped &Textured

U.C. per Sf
23,500.00

0,017
400

CN-CARP
$34.64

0.569
$13,839

0.33
$7,755

$:
GEN

RCRA Floor- Grouting Facillly
U.C, per Sf

14,800.00 0

Subtotal $135,716 $0

Sales Tax
$95,300 $103,600 $0 $334.616

INEEL ORG Labor/Subconlr6clor Overheads
$0 $4,765

$49,8: $30,0%
$0 $4,785

$0 $34,932 $0 $114,691

Subtotal Estimate
Escalation $47,625 $0 $34,640

$454,273
$34,301

Contingency
$0

$58,306 $0 $42,409
$116,566

$41,994 $0 $142,710

-Total 9109.1 FINISHES -’GFF 4,363 $291,532 $0 $2t2,04a $209,970 $0 $713,549

- 9109.2 FINISHES - TFO FACILITY
PAINT LLC. par Sf 0.03 CN-PAIN 0.912 0.75

Building Palnllng 100,000.00 3,000 $30.39 $01,170 .%: $75,000
1.662

$: $: $166,170

PAINT U.C, per SF 0.06 CN-PAIN 2.431

Paint SIruclural Steel 13,700.00 1,096 $30.39 $33,307 $:
2.531

$1,:;: $: $: $34,677

PAINT U.C. per Sf 0.06 CN-PAIN 2.431

Dewnlamlnable Coating - Hot Cell 26,000.00 2,060 $30!39 $63,211 $:
3.931

$39,0:: $: $: $102,211
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Projecl Name:
UNEX Feasibility Study- Option B - Modified UNEX In GFF
ProjectLocation: /AfTEC
Estimate Numben2570 - OpfforI B

CONSTRUCTION DETAIL ITEM REPORT Client: V. J. Balls

Prepared By: Rowley /Mitchell I Marler
Estimate Type: Planning

Const EqpLEVEL OrglSubcontractor
- 9109.2 FINISHES - TFD FACILITY

PAINT

QTY Hrs Crew/Rate Labor Matl WC Other TOTAL..-—

U.C. per Sf
30,000.00

0.011 CN-PAIN
330 $30.39

0.334
$10,029 $15,:0:

@834
$25,029Floor Painting

PAINT
Pipe Painling / I.D.

U.C. per Lot
1.00

250 CN-PAIN
250 $30.39

7597.5
$7,598

4000
$4,000

11597.5

$11,598

PAINT
Paint Doors & Frames

U.C. per Ea
20.00

4 CN-PAIN
80 $30.39

121,56
$2,431 $1,08

171.56
$3,431

PAINT
Touch-Up Paint

U.C. per Lot
1,00

80 CN-PAIN
60 $30.39

2431.2
$2,431

150
$150

0
$0

2581.2
$2,581

Subtotal $210,177 $0
Sales Tax

$135,520 $0 $0 $345,697
$0 $6,776

INEEL ORG Labork3ubconhaclor Overheads $88,1:
$0 $0

$0
$6,776

$59,669 $0 $0 $147,803

Subtotal EaUmata $500,276
Escalation
Contingency

$76,547 $0 $51,824 $0 $0
$938714 $0

$126,371
$63,447 $0 $0 $157,162

---Total 9109.2 FINISHES - TFD FACILITY 6,916 $488,572 $0 $317,238 $0 $0 $785,808

--- 9109.3 FINISHES - BOILER HOUSE
PAINT

Paint Doors & Frames
U.C. per Ea 4 CN-PAIN 121.56

4.00 16 $30.39 $486
171.56

$: $2: $: $: $686

PAINT U.C. per Lot 16 CN-PAIN 486.24 150 636.24
Touch-Up Paint 1.00 16 $30.39 $486 $: $150 $: $: $636

Subtotal $972 $0 $350 $0 $0 $1,322

Sales Tax $0 $18

INEEL ORG Labor/Subcontractor Overheads

$0
$4%

$0 $18
$0 $154 $0 $0 $562

Subtotal Estimate $1,902

Escalation $354 $0 $134 $0 $0 $488

Contingency $434 $0 $164 $0 $0 $597

-Total 9109.3 FINISHES - BOILER HOUSE 32 $2,168 $0 $819 $0 $0 $2,987

- 9109.4 FINISHES - STORAGE FACILITY
PAINT

Pain! Structural Steel

U.C. per SF 0.08 CN-PAIN 2.431
13,700.00 1,096 $30.39 $33,307

0.1$: $1,370
2.531

$: $: $34,677

PAINT U.C. per Sf 0.03 CN-PAIN 0.912 0.75

Building Painting 2,500.00 75
1.662

$30.39 $2,279 $: $1,675 $: $: $4,154

PAINT U.C. per Sf 0.06 CN-PAIN 2.431

Deconlaminable Coating - Remole Handllng Area

3.931
22,000.00 1,760 $30.39 $53,486 $; $33,0’0: $: $: $86,486
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Projecl Nam~
fJNEX Feasibility Study- Option B - Modified UNEX In GFF
Project Locatiorx /NTEC
Eslimate Number257Li - Opt/on B

CONSTRUCTION DETAIL ITEM REPORT Clienk V. J. Balls

Prepared By: /?owIey/ Mitchel!lMarIer
Estimate Typti P/arrnhrg

LEVEL Org/Subcontractor
- 9109.4 FINISHES - STORAGE FACILITY

PAINT

QTY

U.C. per Sf

Hrs Crew/Rate Labor

0.08 CN-PAIN 2.431

Const Eqp Matl WC Other TOTAL

$: 3.931
$69,169Floor Painting - Deconlamlnable - Remote Handling Area 17,600.00 1,408 $30.39 $42,789

PAINT U.C, per Lol 250 CN-PAIN 7597.5
Pipe Painting / 1.0. 1.00 250 $30.39 $7,598

PAINT U.C. per Ea 4 CN-PAIN 121.56
Paint Doors & Frames 7.00 26 $30.39 $851

PAINT U.C. per Lol 40
Touch-Up Painl

CN-PAIN 1215.6
1.00 40 $30.39 $1,216

4000
$4,000

11597.5
$11,598

50 171.56
$1,201$:$350

$: 150
$150

1365.6
$1,366

Sublolal $141,526 $0
Sales Tax

$67,145 $0 $0
$0 $0 $3,357

$208,671
$0 $0 $3,357

INEEL ORG Labor/Subcontractor Overhaads $59,346 $0 $29,564 $0 $0 $66,910

Subtotal Estimate
Escalation $518544

$300,938
$0

Contingency
$25,677 $0 $0

$63,104 $0 $31,436
$77,22i

$0 $0 $94,540

--Total 9109.4 FINISHES - STORAGE FACILITY 4;657 $315,620 $0 $157,179 $0 $0 $472,699

87.523
$547,016

650000
$650,000

45000
$90,000

1973.2
$39,464

2673.2
$53,464

189.64
$1,327

273.92
$822

616.56
$3,630

23.656
$72

27

- !)110.1SPECIALTIES- GFF
GEN U.C. per Lf

6,250.00
0.25

1,563
CN-LABR

$30.09
7.523

$47,016 $500,0% $:SIorage Racks

GEN
Tru-Pack Assembly

U,C, par Ea
1.00 $: 850000

$850,000 $:0

GEN
Truck Loading Plalform

U.C. per Ea
2.00 $: 45000

$90,0000

GEN
Modular Offises

U.C. per Ea
20.00

5
100

CN-CARP
$34.64

173.2
$3,464

1800
$36,000

GEN
Office Furnishings

LLC. per PIG
20.00 10:

CN-CARP
$34,64

173.2
$3,464

2500
$50,000

. GEN
Mirror With Shelf -20” x30”

U.C. per Ea
7!00

CN-CARP
$34.64

1
7

34.64

$242 $: 155
$1,065

GEN
Urinal Screen

U.C. per Ea
3.00

3
9

CN.CARP
“$34.64

103.92
$312

170
$510 $:

GEN

Toilet Partilion

U.C. per Ea
7.00

CN-CARP
$34.64

138.56 .
$970

4
28

360
$2,660

13.856
$42

GEN
T.P. Dispenser

U.C. per Ea
3.00

0.4
1

CN-CARP
$34.64

0
$0 $:
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Project Name:
UNEX Feasibility Study - Option B - Moditled UNEX in GFF
Project Location: INTEC
Estimate Numbec257t7 - Option B

LEVEL Org/Subcontractor
- 9110.1SPECIALTIES- GFF

GEN——.
T.P. Dispenser with Purse Shelf

GEN
Sen. Napkin Disposal

GEN
H,C. Grab Bar- 52”

GEN
Concealed Grab Bar -42”

GEN
Concealed Grab Bar -36”

GEN
Towel Dispenser & Waste Receptacle

GEN
Folding Shower Seal

GEN
Shower Curtain -40’ x 70”

GEN
Tilting Mirror -24” x 30”

GEN
Shower Curtain Rod -36” Long

GEN
Double Prong Hooks - SST

GEN
Pedeslal Bench -36” Long

GEN
Single Tier Locker -12” x 15” x 72”

GEN
Wasle Receptacle

GEN
Freight Elevator

08/30i2000

QTY

U.C. per Ea

U.C. per Ea

U.C. per Ea

LLC. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. par Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. par Ea

U.C. per Ea

CONSTRUCTION DETAIL ITEM REPORT

4.00

4.00

2,00

4.00

2.00

4.00

2.00

2.00

2.00

2.00

20.00

6.00

60.00

4.00

1.00

Hrs Crew/Rate

0.5
2

0.5
2

0,6
1

0.6
2

0.6
1

1
4

0.75
2

0.5
1

1
2

0.5
1

0,15
3

3
18

1,25
75

0.3
1

0

CN-CARP
$34.64

CN-CARP
$34.64

CN-CARP
$34.64

CN-CARP
$34,64

CN-CARP
$34.64

CN-CARP
$34.64

CN-CARP
$34.64

CN-CARP
$34,64

CN-CARP
$34.64

CN-CARP
$34,64

CN-CARP
$34.64

CN-CARP
$34.64

CN-CARP
$34.64

CN-CARP
$34.64

Labor

17.32
$69

17.32
$69

20.784
$42

20.784
$63

20.764
$42

34.64
$139

25.96
$52

17.32
$35

34.64
$69

17.32
$35

5.196
$104

103.92
$624

43.3
$2,598

10.392
$42

$:

Success Estimating and Cost Management System

Client: V. J. Bails

Prepared By: Rowley I Mitchell/ Marler
Estimate Type: P/anrrkg

Matl

$:

$:

$1::

$3:

$1%

250
$1,000

$Iz

$;:

155
$310

$E

$10:

250
$1,500

125
$7,500

$2;

$:

SIc

0
$0

$:

0
$0

$:

$:
$:

250000
$250.000

Other

$:

$:

$:

$:

$:

$:

$:

0
$0

$:

$:

$:

$:

$:

0
$0

$:

Page No. 28

TOTAL

32.32
$129

37,32
$149

85.784
$172

95.764
$383

65.784

$172

264.64
$1,139

100.98
$202

62.32
$125

189.64
$379

42.32
$85

10.196
$204

353.92
$2,124

168.3
$10,096

65.392

$262

250000

.



I

I
..! Project Name CONSTRUCTION DETAIL ITEM REPORT Clienk V. J. Balls

UNEX Feasibility Study- Option B - Modit7ed lJNEXIn GFF Prepared By: RowieylMitcheli I Marier
ProjectLocatlom INTEC Estimate Type Pianning
Estimate Numbec2570 - Option B

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl sic Other TOTAL
- 9110.1SPECIALTIES- GFF

GEN U.C. per Ea 400 CN-SKWK 13808
Aulo Rehieval System With Three Fork Litta 1.00 400

750000
$34.52 $13,808 $: $750,000

763606
$: $: $763.808

Sublolal
SalesTax

$73,316 $1,351,905 $1,190,000 $0
%

$2,615,223
$67,595

INEELORGLaborlSubconlraclorOverheeds $21,2E . $0
$0 $67,595

$412,081 $345.4E $0 $778,822

Subtotal Estimate $3,461,641
Essalalion $24,275 $0
Contingency

$469,984 $393,998 $0
$35,663

$868,257
$0 $690,469 $.578.837 $0 $1,304,969

-Total 9110.1 SPECtALTIES - GFF 2,323 $154,541 $0 $2,992,034 $2,508,292 $0 $5,654,867

- 9110.2 SPECIALTIES - TFD FACILITY
GEN U.C. per Ea 120 CN4RON 4619.2

20 Ton O.H. Crane
75000

1.00 120 $40.16 $4,819 $: $75,000
79819,2

$: $: $70,819

GEN U.C. per Ea 80 CN4RON 3212.6
Hot Cell O.H. Crane 1.00

50000
80 $40.10

53212.8
$3,213 $: $50,000 $: $: $53,213

GEN U.C. per Ea 100 CN-MILL 3292 170000
Shielding Windows -2’ Thick 8.00 600 $32.92 $26,336 $: $.1,360,000

173292
$: $: $1,386,336

GEN U.C. par Ea 200 CN-MILL 6584
PaR Manipulators-Model 4350-. Wall Mounlad 4.00 800 $32.92

1419000
$26,336 $: $5,678,000

1425564
$: $: $5,702,336

GEN U.C. per Lot -
Robotic / Remote Handling Allowance 1.00 0

6000000 6000000
$: $: $: $6,000,000 $: $6,000,000

Sublolal
Sales Tax

$60,704 $7,161,000 $6,000,000 $0
$ $358,050

$13,221,704

INEEL ORG Labor/Subcontractor Overheads $17,6~
$358,050

$0 $2,182,780 $1,741,6~ :: $3,942,203

Subtotal Estimate
Escsrlatlon $20,099

$17,521,957

Contingency
$0 $2,469,490 $1,088,546

$29,627 $0 $3,657,398
$4,496,134

$2,918,504 $ $6,605,427

-Total 9110.2 SPECIALTIES - TFD FACtLITY 1,600 $127,952 $0 $15,648,716 $12,646,650 $0 $26,623,5111

- 9110.3 SPECIALTIES - BOILER HOUSE
GEN U.C. par Ea 100 CN-IRON 4018

10 Ton O.H. Crane
40000

1.00 100 $40.16
44016

$4,016 $: $40,000 $: $: $44,016
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Projecl Name: ( Client: V. J. Balls
UNEX Feasibility Study - Option B - Modified UNEX In GFF Prepared By: Rowiey I Mitct~ell I Marier
Project Location: /NTEC Estimate Type: Planning
Estimate Numbec257t) - Option B

CONSTRUCTION DETAIL ITEM REPORT

LEVEL Org/Subcontractor
-- 9110.3SPECIALTIES- BOILERHOUSE

QTY Hrs Crew/Rate Labor Const Eqp Matl _ _—Slc Other TOTAL

Sublotal $4,016 $0 $40,000 $0 $0
SalesTax $0 $2,000

$114,016
$0 $2,000

INEELORGLabor/SubconhaclorOverheads $1,1: $0 $12,193 $0 : $13,356

Subtotal Estimate $59,374
Escalation $1,330 $0 $13,906 $0 $0
Contingency $1,953 $0 $20,430

$15,235
$0 $0 $22,383

-Totsl 9110,3 SPECIALTIES - BOILER HOUSE 100 $8,465 $0 $88,528 $0 $0 $06,993

— 9110.4 SPECIALTIES - STORAGE FACILITY
GEN

VAULT TUBE ASSEMBLIES
U.C. per EA 50 CN4RON 2008

1,564.00 79,200 $40.16 $3,160,672
23100

$: $36,590,400
0 25108

$0 $: $39,771,072

Sublolal $3,180,672 $0
Salas Tax

$36,590,400 $0 $39,771,072
$0 $1,829,520 K

INEEL ORG Labor/Subcontractor Overheads $923,3:
$0

$0 $11,153,303
$1,629,520

$0 $0 $12,076,652

Subtotal Estimate $53,677,244
Escalation $1,053,092 $0 $12,720,469 $0
Contingency $1,547,134 $0 $16,668,114

$13,773,581
:: $0 $20,235,247

--Total el10.4 SPECIALTIES - STORAGE FACILITY 79,200 $6,704,247 $0 $80,981,825 $0 $0 $87,686,072

. . . 9111.1.1 EQUIPMENT - GFF
PIPE

Filler Feed Pump - P-201-2a & 2b (Skid Mounted)
U.C. per Ea

U.C. per Ea

U.C. per Ee

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

10
20

CN-PIPE
$37.56

375.8
$752 $: 7500

$15,000
7875.8

$15,7522.00

2.00

2.00

2.00

1.00

1.00

1.00

1.00

PIPE
SBW Siurry XFR Pump - P-201-6a, b -30 hp

6
12

CN-PIPE
$37.56

225.46
$451

500
$1,000

5500
$11,000

0
$0

6225.48

$12,451

CN-PIPE
$37.58

300.64
$601

PIPE
SBW Day Tank-T-201-2a, b -1179 Gal. - SST’

a
16

15000
$30,000 $: 15300.64

$30,601

PIPE
Cross Ftow Filter- CF-201-1, 2 (36’’x6O’’X65”)

40
60

CN-PIPE
$37.56

1503.2
$3,006

100000
$200,000

101503.2
$203,006

PIPE
Extraction Feed Pump - P-201-5 -.375 hp

2
2

CN-PIPE
$37.58

75.16
$75

1200
$1,200

1275.16
$1,275

PIPE
Solvent Feed Pump - P-202-5 -.25 hp

2
2

CN-PIPE
.$37.58

75.16
$75 $: 500

$500 $: 575.16
$575

6
6

CN-PIPE
$37.56

225.48
$225

8500
$6,500

PIPE
UNEX Solvent Tank - T-202-5 -500 Gal. - SST $: 0

$0
6725.48
$6.725

PIPE
Exhaclion Conlactor - CON-202-I-14 (3’x13’x5’)

20
20

CN-PIPE
$37.56

751.6
$752

1000
$1,000

300000
$300,000

0
$0

301751,6
$301,752
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Pro]ect Name

LINE)( Feasibility Study- Option B - Modified UNEXIn GFF
Projecl Location: INTEC
Estimate Number:2570 - Option B

CONSTRUCTION DETAIL ITEM REPORT Ciienk V. J. Balls

Prepared By: Rowley] Mitchell/ Marler
Estimate Type P/arming

::.....
.-.:
,J

LEVEL Org/Subcontractor
- 9111.1.1EQUIPMENT- GFF

PIPE

QTY Hrs Crew/Rate Labor Const Eqp

751.6 1000
$752 $1,000

751.6 1000
$752 $1,000

Matl

300000
$300,000

WC

$:
$:
$:
$:

$:
$:
J
$:
$:
$:
$:
$:

‘o
$0

$:
$:
$:
$:

Other

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

TOTAL,.
.,’

U.C. per Ea
1.00

U.C. per Ea
1.00

20 CN-PIPE
20 $37.58

20 CN-PIPE
20 $37.58

301751.6
$301,752

301751.6
$301,752

31950.96
$31,951

21875.8
$65,627

19150.64
$36,301

15375.48
$15,375

5101.28
$5,101

712.74
$713

2950.32
$2,950

712.74
$713

675.16
$675

912,74
$913

912.74
$913

912.74
$913

912.74
$913

912.74

$913

912.74

$913

ScrubbingConlaclor- SB-202-1-2(3’x2’x5’)

PIPE
StrippingConlaclor- SP-202-1-8(3’x7’x5’)

PIPE
SBW Feed Tank -T-201-1 -4716 Gal. SST

$300,000

31000
$31,000

21000
$63,000

U.C. per Ea
1.00

U.C. per Ea
3.00

U.C. par Ea
2.00

12 CN-PIPE
12 $37.56

10 CN-PIPE
30 .$37.56

8 CN-PIPE
16 $37.58

450.96 500
$451 $500

375.8 500
$1,127 $1,500

PIPE
Exlracllon Feed Tank-T-201-5a, b, c -2359 Gal. SST

PIPE
UNEX Rafflnale Tank - T-202-6a, b -1761 Gal. SST

PIPE
UNEX Strfp Effluent Tank-T-202-14 -1124 Gal, SST

300,64 250
$601 $500 $37,200

14900
$14,900

4500
$4,500

600
$600

2800
$2,800

600
$600

600
$600

800
$000

800
$800

600
$800

800
$800

800
$800

800
$600

U.C. per Ea
1,00

6 CN-PIPE
6 $37.56

225.46 250
$225 $250

601.28 .
$601 $:

112.74
$113 $:

PIPE
SBW XFR Pump - P201-1 -30 hp

PIPE
Raffinafa XFR Pump - P-202-6a -.25 hp

PIPE
Raffinafe Off Spec. XFR Pump - P-202-6b -2 hp

U.C. par Ea
1.00

U.C. per Ea
1.00

16 CN-PIPE
16 $37.56

3 CN-PIPE
3 $37.56

U,C. par Ea
1.00

4 CN-PIPE
4 $37.68

3 CN-PIPE
3 $37.58

2 CN-PIPE
2 $37.58

150.32
$150 $:

112.74
$113 .$:

75.16
$75 $:

PIPE
Ship Effluent XFR Pump-P-202-14 -.25 hp

PIPE
HF Pump- P-201-4 -.125 hp

PIPE
Dlcarbollde Feed Pump - P-202-1 -.75 hp

U.C. par Ea
1.00

U.C. par Ea
1.00

U.C. per Ea
1.00

3 CN-PIPE
3 $37.56

112.74
$113 $:

PIPE
PEG Feed Pump - P-202-2 -.75 hp

PIPE
CMPO Feed Pump - P-202-3 -.75 hp

U.C. per Ea
1.00

U.C. per Ea
1.00

3 CN-PIPE
3 $37.58

3 CN-PIPE
3 .$37.56 <

112.74
$113 $:

112.74
$113 $:

I
,,,:i>,, PIPE

FS-13 Feed Pump-P-2024 -.75 hp

PIPE
Acid Feed Pump - P-202-7 -.75 hp

U,C. per Ea
1.00

U.C. per Ea
1.00

3 CN-PIPE
3 $37.56

3 CN-PIPE
3 $37.58

112.74
$113 $:

112.74 0
$113 $0

{
PIPE

Aluminum Nitrate Feed Pump - P-202-8 -.75 hp

U.C. per Ea
1.00

3 CN-PIPE
3 $37.58

112.74
$113 $:
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Project Name:

UNEX Feasibility Study - Option B - Modified UNEX In GFF
Project Location: /NTEC
Estimate Number:2570 - Opt/on B

LEVEL Org/Subcontractor
— 9111.1.1 EQUIPMENT- GFF

PIPE
Scrub Makeup XFR Pump - P-202-9 -.25 hp

PIPE
Scrub Solution Feed Pump - P-202-10 -.25 hp

PIPE
DTPA Feed Pump- P-202-I 1-..75 hp

PIPE
Strip Makeup XFR Pump - P-202-12 -.25 hp

PIPE
Strip Solution Feed Pump - P-202-13 -.25 hp

PIPE
HF Storage Tank - T-201-3- 4000 Gal. - C-276

PIPE
liF Makeup Tank - T-201-4 -237 Gal. - C-276

PIPE
Dicarbolide Faed Tank - T-202-1 -55 Gal. SST

PIPE
PEG 400 Feed Tank - T-202-2 -55 Gal. SST

PIPE
Ph2Bu2CMP0 Feed Tank - T-202-3a, b -55 Gal. SST

PIPE
FS-I 3 Tank - T-2024 -55 Gal. SST

PIPE -
Recycle Acid Tank - T-202-7 -55 Gal. SST

PIPE
Aluminum Nitrate Tank - T-2023 -55 Gal. SST

PIPE
UNEX Scrub Makeup Tank - T-202-9 -807 Gal. SST

PIPE
UNEX Scrub Solution Tank - T-202-1O -868 Gal, SST

PIPE
UNEX Strip Makeup Tank ~T-202-12 -1132 Gal. SST

QTY

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. par Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. par Ea

U.C. per Ea

CONSTRUCTION DETAIL ITEM REPORT

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

2.00

1.00

1.00

1.00

1.00

1.00

1,00

Hrs Crew/Rate

2
2

2
2

3
3

2
2

2
2

16
16

3
3

3
3

3
3

3
6

3
3

3
3

3
3

10
10

10
10

12
12

CN-PIPE
$37.58

CN-PIPE
$37,58

CN-PIPE
$37,58

CN-PIPE
$37.58

CN-PIPE
$37,56

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.56

Labor

75.16
$75

75.16
$75

112.74
$113

75.16
$75

75.16
$75

601.28
$601

112.74
$113

112.74
$113

112.74
$113

112.74
$225

112.74
$113

112.74
$113

112.74
$113

375.6
$376

375.8
$376

450.96
$451

Const Eqp

!$:

500
$500

$:

$:

$:
$:

500
$500

500
$500

500
$500

Client: V. J. Balls

Prepared Bv: Rowlev / Mitchell / Marler
Estimate T~pe: F’/ann~ng

Matl

600
$600

600
$600

800

800
$600

600

$20,500

4000
$4,000

2000
$2,000

2000
$2,000

2000
$4,000

2000
$2,000

2000
$2,000

2000
$2,000

11900
$11,900

12500
$12,500

15000
$15,000

$:

$:

$:
$:

$:

$:

$:

$:

$:
$:
$:
$:

SIc Other

$:

$:

$:

$!

$:

$:

.%:

$:

$:

$:

$:

$:

$:

$:

$:

$:

TOTAL

675.16
$675

675.16
$875

912.74
.$913

675.16
$675

675.16
$675

21601.28
$21,601

4112.74
$4,113

2112.74
$2,113

2112.74
$2,113

2112.74
$4,225

2112.74
$2,113

2112,74
$2,113

2112.74
$2,113

12775.8
$12,776

13375.8
$13,376

15950,96
$15,951
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Project Name
UNEXFeasibWty Study- Option B - Modified UNEX In GFF
Project Location: /NTEC
Estimate Number:2570 - Option B

CONSTRUCTION DETAIL ITEM REPORT Clienk V. J. Balls

Prepared By: Rowley lMitchell lMarler
Estimate Type Wanrdng

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL
- 9111.1.1EQUIPMENT- GFF

.—

PIPE U.C.perEa 12 CN-PIPE 450.96
UNEX Skip Solulion Feed Tank-T-202-13 -1245 Gal. SST

500 16000
1.00 12 $37.56 $451 $500 $16,000

16950.96
$: s: $16,951

Sublolal .
Sales Tax

$15!145 $9,250 $1,423,300 $0 $1,447,695

$7,2~
%

INEEL ORG Labor/Subcontractor Overheads
$71,165

$4,4%
$0

$718,897
$71,165

$0 $0 $730,632

Subtotal Estimate ‘
Escalation

$2,249,492

,Conlingency
$5,756” $3,515

$15,220
$567,949 $0 $0

$9.296 $1,501,906
$577,220

$0 $0 $1,526,424

-Total 9111.1.1EQUIPMENT- GFF 403
.. —..- .-

$0 $4,353,136$43,406 $26,511 S4,283,219

- 9111.1.2 EQUIPMENT - GROUT FACILITY
!PIPE

LAW Evaporator Feed Pump - P-204-1 -.75 hp
U.C. per Ea 3

3
CN-PIPE

$37.56

CN-PIPE
$37.58

112.74
$113

“ 800
$600 $:

,0
$0

$:

$:
$:

$!
$:
$:
$:,
$:
$:

$:

912.74
$913

7875.6
$7,676

875.16
$875

675.16
$675

912.74
$2,736

46901.92
$46,902

7650.32
$7.650

8150.32
$6,150

16200.64
$46,602

59006,4
$59,006

46254.8
$48,255

46254.8
$48,255

33

1.00

1.00

1.00

1.00

3.00

1.00

1.00

1.00

3.00

1.00

1.00

1.00

PIPE U.C. per Ea
LAW Evaporator Reclrc / XFR Pump - P-204-2 (Skid
Mounted)

PIPE U.C: per Ea
LET&D Supply Pump - P-204.3 -.25 hp

10
10

375.8
$376 $: 7500

$7,500
0

$0

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.56

2
2

2
2

3
9

75.16
$75 $: 800

$600 $:
PIPE U,C, per Ea

NaOH Feed Pump -P-205-1 -.125 hp

PIPE U.C. per Ea
Neutralization Tank Pump - P-205-2e, b, c -.75 hp

PIPE U.C. per Ea
LAW Evaporator Feed Tank - T-204-1 -7664 Gal. - SST

76,16
$75

600
$600

112.74 $:
1000

$1,000

$:

800
$2,400$336

24
24

4
4

901.92
$902

45000
$45,000

PIPE U.C. per Ea
LET&D Feed Tank - T-204-3 -352 Gal. - SST

150.32
‘ $150

7500
$7,500

PIPE U,C, per Ea
NaOH Storage Tank -T-205-1 -400 Gal. - SST

PIPE U.C. per Ea
Neutralization Tank - T-205-2a, b, c -1200 Gal. - SST

150,32
$150

4
4

8000
$6,000

8
24

300.64
$902

500
$1,500

1000
$1,000

15400
$46,200

B-105 PIPE U.C. per EA
Slag Storage Bin. T-205-5 -875 CF

B-102 PIPE U.C. per EA

CaO Storage Bin - T-205-6- 1071 CF

80
80

60
60

3006.4
$3,006

55000

$55,000

2254.6
$2,255

1000
$1,000

1000
$1.000

45000
$45,000

0-103 PIPE U.C. per EA
Porilend Cemanl Bin - T-205-7 -641 CF

60
60

2254.8
$2,255

45000
$45,000
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Project Name:
UNEX Feasibility Study - Opfion B - Modified UNEX In GFF
Project Location: /NTEC
Estimate Number:2570 - Opf/on B

LEVEL OrglSubcontractor
- 9111.1.2 EQUIPMENT - GROUT FACILllY

PIPE
Sla9 Day Stora~e Tank - T-205-6a -257 CF

PIPE
Poriland Cemenl Day Storage Tank - T-205-6c - 28CF

PIPE
LAW Evaporator - EV-204-I (8’xIO’X8’)

PIPE
Vertical Auger - VA-205-I-6 (20’’x4O”XI4O”)

PIPE
Verllcal Mixer- VM-205-I-8 (30”x60”x140”)

B-104 PIPE
FLYASH BIN -34 M3

ED-101 ,2,3,4 PIPE
AIR EDUCTOR -9 KgS/hr

B-107 PIPE
CaO WEIGHT BIN -.4 M3

-r-lo4A&B PIPE
GROUT FEED TANK -7 M3

N-10IA&B PIPE
pH SAMPLEWNEUTRALIZER

P-lo5A&B PIPE
GROUT MIXER FEED PUMP -2-16 lfMIN

B-lo8A,B&c PIPE
DRY INGREDIENT WEIGH BIN -.2 M3

C-10 IA, B&C PIPE
SOLIDS FEED CONVEYOR -8 Kg/MIN

M-10 IA, B&C PIPE
GROUT MIXER -.3 M3

B-I06A PIPE
DRY GROUT ADMIXTURES BIN -.4 M3

B-lo6B&c PIPE
LIQUID GROUT ADMIXTURES TANK

P-106 PIPE

DECON AGENT PUMP -76 UMIN

08/30/2000

QTY

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

LLC. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C, per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

CONSTRUCTION DETAIL ITEM REPORT

1.00

1.00

1.00

1.00

1.00

1.00

4.00

1.00

2.00

2.00

2.00

3.00

3.00

3,00

1.00

2.00

1.00

Hrs Crew/Rate

4
4

3
3

20
20

40
40

60
60

60
60

10
40

30
30

60
160

10
20

15
30

15
45

10
30

60
180

20
20

15
30

30
30

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.50

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.56

Labor

150.32
$150

112.74
$113

751.6
$752

1503.2
$1,503

2254.8
$2,255

2254.8
$2,255

375.8
$1,503

1127.4
$1,127

3008.4
$6,013

375.8
$752

563.7
$1,127

563.7
$1,691

375.6

$1,127

2254.8
$6,764

751.6

$752

563.7
$1,127

1127.4
$1,127

Success Estimating and Cost Management System

Const Eqp

250
$250

0

$0

1000
$1,000

2000
$2,000

2000
$2,000

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:
$:

Client: V. J. Balls

Prepared By: Rowley /Mitchell / Marler
Estimate Type: P/ann/ng

Matl

9600
$9,600

3100
$3,100

170000
$170,000

150000
$150,000

150000
$150,000

$45,000

3500
$14,000

4000
$4,000

$70,000

6000
$12,000

6000
$12,000

2000
$6,000

2500
$7,500

20000
$80,000

2500
$2,500

500
$1,000

8000
$8,000

sic Other

0
$0

$:

$:
$:

0
$0

$:
$:

0
$0

Page No. 34

TOTAL

10000.32
$10,000

3212,74

$3,213

171751.6
$171,752

153503.2
$153,503

154254.8
$154,255

47254.8
$47,255

3875.8
$15,503

5127.4
$5,127

38006.4
$76,013

6375.8
$12,752

6563.7
$13,127

2563.7
$7,691

2075.0
$6,827

22254.8
$66,764

3251.6
$3,252

1063,7
$2,127

9127.4
$9,127

.



Project Name CONSTRUCTION DETAIL ITEM REPORT Clienti
Prepared By:
Estimate TypIz

. . “. e“,.-

Rowleyl Mitchell/ MaderUNEX Feasibility Study- Option B - Modified UNEX /n GFF
ProjectLocation:-/NTEC -
EstimateNumbeK2570- Option B

Planning

Hrs Crew/RateLEVEL Org/Subcontractor
- 9111.1.2 EQUIPMENT - GROUT FACILITY
P-115 PIPE

.Labor

375.8
$376

1879
$1,879

1127.4
$1,127

375.8
$376

1503.2
$1,503

7518
$7,518

1503,2
$1,503

3758
$3,758

1127.4
$2,255

1503.2
$1,503

3758
$3,756

1503.2
$1,503

7516
$7,516

3758
$3,758

751.6
$752

751.8
$752

Const Eqp

$:

Matl sic TOTALQTY

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

LLC. per EA

U.C, per EA

LLC. per EA

U.C. per EA

U.C. per EA

U.C. per 5A

U.C. per EA

10
10

50
50

30
30

10
10

40
40

200
200

40
, 40

100
100

30
60

40
40

100
100

40
40

200
200

100
100

20
20

20
20

CN-PIPE
$37.56

CN-PIPE
$.37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN.PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37,58

CN-PIPE
$37.58

CN-PIPE
$37,56

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

5000
$5,000

5375.8
$5.376METERING PUMPIAOMIXTURES -1 L/MIN 1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

2.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

T-106 PIPE
MIXER WASH TANK -1 M3

10000
$10,000

11879
$11,879

9127.4
$9,127

P-1 16 PIPE
DECON RETURN PUMP -76 LIMIN

8000
$8,000

F-105 PIPE
SPENT DECON SOLUTION FILTER -

5375.8
.$58376

11503.2
$11,503

87516
$87,516

$5,000

PIPE
STORAGE AREA CONVEYOR

10000
$10,000

PIPE
AIRLOCK

80000
$80,000

PIPE
AIRLOCK CONVEYOR $: 11503.2

$11,503$10,000

PIPE
MAIN INLET CONVEYOR

38758
$38,758

11127.4
$22,255

$35,000

PIPE
TRANSVERSE SECTION LIFT

10000
$20,000

PIPE
MIXER BOOTH INLET CONVEYOR

10000
$10,000

11503.2
$11,503$:

PIPE
MIXER BOOTH $: $:

$:

53758
$53,758

11503.2
$11,503

$50,000

PIPE
MIXER BOOTH CONVEYOR

10000
$10,000

PIPE
FILL ASSEMBLY

57516
$57,516

53758

$53,758

$50,000

PIPE
LID PLACEMENT BOOTH

o
$0

50000
$50,000

5000PIPE
LID PLACEMENT INLET CONVEYOR

5751.6
$5,752

5751.6
$5.752

$5,000

. PIPE
LID PLACEMENT OUTLET CONVEYOR $5,000

40
40

CN-PIPE
$37.58

1503.2
$1,503

0
$0

15000
$15,000 $:

16503.2
$16,503

PIPE
LID PIACEMENT CONVEYOR 1.00
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Project Name:

UNEX Feasibility Study - Option B - Modit7ed UNEX /n GFF
Project Localion: /NTEC
Estimate Numben257tl - Option B

LEVEL Org/Subcontractor
-- 9111.1.2 EQUIPMENT - GROUT FACILITY

PIPE
ROTATING TABLE

PIPE
DRUM RIM CLEANING MECHANISM

PIPE
LID PLACEMENT ASSEMBLY

PIPE
TRANSFER SECTION TUNNEL

PIPE
TRANSFER SECTION INLET CONVEYOR

PIPE
TRANSFER SECTION EXIT CONVEYOR

PIPE
TRANSFER TABLE

PIPE
TRANSVERSE CONVEYOR

PIPE
INSPECTION BOOTH

PIPE
lNSPECT/DECON INLET CONVEYOR

PIPE
lNSPECT/DECON EXIT CONVEYOR

PIPE
INSPECTIDECONCONVEYOR

PIPE
ROTATINGTABLE

PIPE
OECONEQUIPMENT

PIPE
INSPECTION EQUIPMENT

PIPE
DISCHARGESECTION TUNNEL

PIPE
DISCHARGE SECTION INLETCONVEYOR

0813012000

QTY

U.C. per EA

U,C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per LOT

U.C. per LOT

LLC. per EA

U.C. per EA

CONSTRUCTION DETAIL ITEM REPORT

1.00

1.00

1.00

1.00

3.00

3.00

3.00

2.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

3.00

Hrs Crew/Rate

100
100

100
100

100
100

200
200

40
120

40
120

30
90

40
80

100
100

20
20

20
20

40
40

100
100

100
100

100
100

200
200

40
120

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE .
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

Labor

3758
$3,758

3758
$3,758

3758
$3,758

7518
$7,518

1503.2
$4,510

1503.2
$4,510

1127.4
$3.382

1503.2
$3,008

S758
$3,758

751.8
$752

751.8
$752

1503.2
$1,503

3758
$3,758

3758
$3,758

3758
$3,758

7516
$7,516

1503.2
$4,510
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Const Eqp

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

“$:

$:

$:

$:

$:

Client: V. J. Balis

PreDared BY: Rowievl Mitchelil Marler
Est~mate T~pe: Planning

Matl Slc

20000
$20,000

20000
$20,000

30000
$30,000

70000
$70,000

10000
$30,000

10000
$30,000

10000
$30,000

10000
$20,000

80000
$80,000

5000
$5,000

5000
$5,000

10000
$10,000

20000
$20,000

30000
$30,000

50000
$50,000

70000
$70,000

10000
$30,000

$:

$:

$:

$:

Page No. 36

TOTAL

23758
$23,758

23758
$23,758

33758
$33,758

77516
$77,516

11503.2
$34,510

11503.2
$34,510

11127.4
$33,382

11503,2
$23,006

83758
$83,758

5751.6
$5,752

5751.6
$5,752

11503,2
$11,503

23758
$23,756

33758
$33,758

53758

$53,758

77516
$77,516

11503,2
$34.510

I

I
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Pro]ect Name
UNEX Feasibility Study- Option B - Modified UNEXIn GFF
Project Location; INTEC
EsIimate Numbec2570 - OptIon B

LEVEL Org/Subcontractor
— 9111.1.2EQUIPMENT- GROUT FAC1l.llY

PIPE
MAIN DISCHARGE CONVEYOR

PIPE
TRANSFER SECTION LIFT

PIPE
AIRLOCK

PIPE
AIRLOCK CONVEYOR

PIPE
TILT & PAN CAMERA

PIPE
CAMERA CONTROL STATION

PIPE
INLET STAGING, DRUM LIFT, CURE LINE & DRUM LIFT
ENCLOSURE

PIPE
INLET STAGING CONVEYOR

PIPE
DRUM LIFT

PIPE
DRUM Ll~ CONVEYOR

PIPE
CURE LINE CONVEYOR

PIPE
180 DEGREE CONVEYOR

PIPE
CURE LINE CONVEYOR 13’

PIPE
STAGING CONVEYOR

PIPE
DRUM ELEVATOR & ENCLOSURE

PIPE
INLET INDEXING LIFT CONVEYOR

PIPE
INDEXING LIFJ’ TABLE

QTY

U.C. perEA

U.C. perEA

U.C. perEA

U.C. per EA

U.C. per EA

LLC. per EA

U.C. per LOT

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. perEA

U.C. per EA

U.C. per EA

U.C. perEA

CONSTRUCTION DETAIL ITEM REPORT

1.00

3.00

1.00

1.00

14.00

1.00

1.00

1.00

2.00

2,00

2.00

8.00

8.00

1.00

1.00

1.00

1.00

Hrs Crew/Rate

100
100

30
90

200
200

40
40

10
140

40
40

500
500

40
40

30
60

40
80

40
80

60
400

~ 60
460

20
20

400
400

40
40

30
30

CN-PIPE
537.58

CN.PIPE
$37.58

CN.PIPE
$37,58

CN.PIPE
$37.56

CN.PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
.$37.58

CN-PIPE
$37.66

CN-PIPE
$37.58

CN.PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.58

CN.PIPE
$37.58

Labor

3758
$3.758

1127.4
$3.382

7516
$7,516

1503.2”
$1,503

375.8
$5,281

1503.2”
$1,503

18790
$18,790

1503.2
$1,503

1127.4
$2,255

1503.2
$3,006

1503.2
$3,006

2254.8
$!8,038

2254.8
$18,038

751.6
$752

15032
$15,032

1503.2
$1,503

1127.4
$1,127

Success Estimating and Cost Management System

$:

Clienk V. J. Balls

Prepared BY: Rowley! Mitchell] Marfer
Estimate TypR Planning

Mati

35000
$35,000

SIc

10000
$30,000 $:

80000
$80,000 $:

10000
$10,000 $:

2000
$28,000 $:

15000
$15,000 $:

250000
$250,000 $:

10000
$10,000 $:

10000
$20,000 $:

10000
$20,000 $:

10000
$20,000 $:

20000
$160,000 $:

20000
$160,000 $:

5000
$5,000 $:

200000
$200,000 $:

10000
$10,000 $:

10000
$10,000 $:

Page No,

TOTAL

38758
$38,758

11127.4
$33,382

87516
$87,516

11503.2
$11,503

2375.8
$33,261

16503.2
$16,503

266790
$268,790

11503.2
$11,503

11127.4
$22,255

11503.2
$23,006

11503.2

$23,006

22254,8
$178,038

22254.8
$178,036

5751.6
$5,752

215032
$215,032

11503.2
$11,503

11127.4
$11,127
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Project Name:
UNEX Feasibility Study - Option B - Moditi’ed UN&X In GFF
Projecl Looalion: INTEC
Estimate Numbec2570 - Option B

CONSTRUCTION DETAIL ITEM REPORT ClienL V. J. Balls

PreDared E3v: Rowlev / MJtchell / Marler
Esl~male T~pe: P/ann~ng

LEVEL Org/Subcontractor
-. !)111.1.2EQUIPMENT- GROUTFACILITY

PIPE

QTY

U.C. per EA

Hrs Crew/Rate Labor

3758
$3,758

2630.6
$2,631

751.6
$1,503

1503.2
$1,503

375.6
$3,362

1127.4
$10,147

2254.8
$2,255

1679
$1,879

2254.8
$2,255

375.8
$376

Const Eqp

$:

$:

$:

$:

$:

$:

$:

$:

$:

$;

Matl Slc TOTAL

23758
$’23.758

42630.6
$42,631

5751.6
$11,503

11503.2
$11,503

2375.8
$21,382

11127.4
$100,147

22254.8
$22,255

21879
$21,879

52254.6
$52,255

6375.6
$6.376

100
100

70
70

20
40

40
40

10
90

30
270

60
60

50
50

60
80

10
10

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

20000
$20,000INDEXING ARM

U.C. per EA

1.00

1.00

2.00

1.00

9,00

9.00

1.00

1.00

1.00

1.00

PIPE
DEWATERING STATION 30’ CONVEYOR

40000
$40,000

PIPE
90 DEG TRANSFER & Ll~

U.C. per EA

U.C. per EA

U.C. per EA

U,C. per EA

U.C. per EA

U.C. per EA

5000
$10,000

PIPE
DEWATERING STATION CONVEYOR

10000
$10,000

PIPE
AIR HEATERS

2000

$18,000

PIPE
DEWATERING STATION LINE LIFT

10000
$90,000

PIPE
DRUM OFF LOAD CONVEYOR

20000
$20,000

PIPE .
HYDRAULIC DRUM LIFT

20000
$20,000

E-104 PIPE
VAPOR CONDENSER -2 Kg/hr

U.C. per EA

U.C. per EA

50000
$50,000 $:

P-1 18 PIPE
CONDENSATE PUMP -4 UMIN

6000

Subtotal $282,000 $10,750
Sales Tax

$3,263,500 $0 $0 $3,556,250

$135,6~
$163,175 $0 $0

INEEL ORG Labor/Subcontractor Overheads $5,1: $1,648,368
$163,175

$0 $0 $1,789,192

Subtotal Estimate $5,506,618
Escalation
Contingency

$107,170 $4,085 $1,302,256 $0 $0
$263,405 $10,804 $3,443,741

$1,413,511
$0 $0 $3,737,950

---Totid 9111.1.2 EQUIPMENT - GROUT FACILIN 7,504 $808,228 $30,810 $9,821,040 $0 $0 $10,660,079

--- 9111.2 EQUIPMENT - THIN FILM DRYER FACILITY
PIPE U.C. per Ea 100 CN-PIPE 3758 3000 1000000

Thin Film Dryer -TFD203-1 (12’x12’x25’) 1,00 100 $37.58 $3,756 $3,000 $1,000,000
1006758

$: $: $1,006,758

PIPE U.C. per Ea 2 CN-PIPE 75.16 500

TFD Feed Pump - P-203-2 -.25 hp 1.00 2 $37.56 $75 $:
575.16

$500 $: $: .$575

PIPE U.C. per Ea 10 CN-PIPE 375.8 7500

Strip Cyslallizer Condensate Pump - P-203-I - Skid 1.00 10 $37.58
7875.8

$376 $: $7,500 $: $: $7s876
Mourrlad

Success Estimating and Cost Management System Page No. 38
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CONSTRUCTION DETAIL ITEM REPORT Clienk V. J. Bails

Prepared By: RowIeyl Mitchell I Marler
Estimate Type Plarrrdng

ProJectNamrx
iJNEX FeasibIIHy Study - Option B - Modified UNEXln GFF
Project Locatiom /NTEC
Estimale Number:2570 - Option B

LEVEL Org/Subcontractor QTY
- 9111,2EQUIPMENT- THIN FILM DRYER FACILITY

PIPE U.C. oar Ea

Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL

6 CN-PIPE 225.48 0 10000 0 0 10225.48
TFD Vacuum Pump -VP-203-1 1.00 6 “$3~58 $225 $0 $10,000 $0 $0 $10,225

PIPE U.C. per Ea 2 CN-PIPE ,75.16 1500
Chryslalllzer Condensable Tank -T-203-I -10 Gal - SST 1.00 2 $37.58 $75

1575.16
$: $1,500 $: $: $1,575

PIPE U.C. per Ea 8 CN-PIPE 300.64 500
Ship Feed Tank - T-203-2 -1124 Gal. - SST (NWCF Only) 1.00 6

15000
$37.56 $301 $500 $15,000

15800.64
$: $: $15,801

Subtotal
Sales Tax

$4,810 $3,500 $1,034,500 $0 $0 $1.042,810

INEEL ORG Labor/Subcontractor Overheads
$51,725

$2,3; $l,8ti
$0 $0 $51,725

$522,518 $0 $0 $528,515

Subtotal Estimato
Escalallon $1,828

$1,621,050

Contingency
$1,330 $412,803 $0 $0

$4.834
$415,962

$3,517 ‘ $1,091,835 $0 $0 $1,099,986

-Total 9111.2 EQUIPMENT - THIN FILM DRYER FACILITY

-- 9111,3 EQUIPMENT - BOILER HOUSE
GEN

BOILERS

128 $13,788 $10,031 $3,113,181 $0 $0 $3,136,889

U.C. per EA
2.00

60
120

CN-BOILMK
$23.08

1384.6
$2,770

200000 2013811.8
$402,770$400,000

GEN
FEEO WATER HEATER

PIPE
CHEMICAL FEED SYSTEM

U.C. per EA
2,00

40
80

CN-BOILMK
$23.08

923.2
$1,846

20000
$40,000

20923,2
$41,846

U.C. per LOT
1.00

500
500

CN-PIPE
$37.58

18790
$18,790

100000
$100,000

118700
$118,790

PIPE
WATER TREATMENT SYSTEM

TANK
OIL STORAGE TANK, -750 BBL

U.C. per LOT
1.00

1800
1,800

CN.PIPE
$37.58

87644
$67,644

250000
$250,000

317644
$317,644

U.C. per BBL
750.00 o

Sublolal
Sales Tax

$91,050 $0 $700,000 $48,750 $929,800

$42,9%
:

INEEL ORG Labor/Submnlractor Overheads
$0 $39,500
$0 $310,901

$39,500
$20,4%/ $0 $374,261

Subtotal Estimate
Escalation $34,376

$1,343,581

Contingency
$292,627 $17,755

%
$0 $344,758

$90,906 $773,835 $46,951 $0 $911,692

--Total 9111.3 EQUIPMENT - BOILER HOUSE 2,500 $259,251 $0 $2,206,863 $133,898 $0 $2,600,012

-- 9111.4 EQUIPMENT - GROUTING FACILITY
PIPE U.C. per Ea 3 CN-PIPE 112.74

LAW Evaporator Fead Pump - P-204-I -.75 hp 1.00 3
600

$37.58 $113
912.74

$: $800 $: $: $913

0813012000 Success Estimating and Cost Management System Page No. 39



~Q~sTR~cTlo~ DETAIL ITEM REPORTProjec( Name:

UNEX Feasibility Study - OMfon B - MLIIWW. vYEX .r G.UF
Cllenl: V. J. Balls

PreDared Bv: Rowlev I Mitchell / Marler
Project Locallon~ /NTE~ “
Estimate Number:2570 - OptIon B

Estimate T~pe: P/arrnfig

QTY Hrs Crew/Rate Labor

375.8
$376

75.16
$75

75.16
$75

112.74
$338

Qol,02
$902

150.32
$150

150.32
$150

300.64
$902

3006.4
$3,006

2254.8
$2,255

2254.6
$2,255

150.32
$150

112.74
$113

112.74
$113

751.6
$752

1503.2
$1,503

2254.8
$2,255

Const EqpLEVEL OrglSubcontractor
--- 9111,4 EQUIPMENT. GROUTING FACILITY

PIPE

Mat! Slc Other

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

0
so

TOTAL

7875.8
$7,876

875.16
$675

675.16
$675

912.74
$2,736

46901,92
$46,902

7650.32
$7,650

8150,32
$8,150

16200.64
$46,602

59006.4
$59,006

48254.8
$48,255

46254.8
$48,255

10000,32
$10,000

3612.74
$3,813

3212.74
$3,213

171751.6
$171,752

153503.2
$153,503

154254,8
$154,255

U.C, per Ea

U.C. per Ea

U.C. per Ee

U.C. per Ea

LLC. per,Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C, per EA

U.C, per EA

U.C. per EA

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

10
10

2
2

2
2

3
9

24
24

4
4

4
4

6
24

60
80

60
60

60
60

4
4

3
3

3
3

20
20

40
40

60
60

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.58

7500
$7,500LAW Evaporator Reclrc / XFR Pump - P-204-2 (Skid

Mounted)

PIPE
LET&D Supply Pump - P-204-3 -.25 hp

PIPE
NaOH Feed Pump - P-205-I -.125 hp

PIPE
Neulralizalion Tank Pump - P-205-2a, b, c -.75 hp

PIPE
LAW Evaporator Feed Tank - T-204-1 -7884 Gal, - SST

PIPE
LET&D Feed Tank - T-204-3 -352 Gal. - SST

PIPE
NaOH Storage Tank - T-205-I -400 Gal. - SST

PIPE
Neulralizalion Tank - T-205-2a, b, c -1200 Gal. - SST

B-105 PIPE
Slag Slorage t3in - T-205-5 -875 CF

0-102 PIPE
CaO Sloraga Bin - T-205-6 -1071 CF

B-103 PIPE
Porlland Cemant Bin - T-205-7 -641 CF

PIPE
Slag Day Storage Tank - T-205-8a -257 CF

PIPE
CaOH Day Storage Tank- T-205-6b -46 CF(UNEXOnly)

PIPE
Portland Cement Day Slorage Tank - T-205-6c - 28CF

PIPE
LAW Evaporator - EV-204-1 (8’xIO’X8’)

PIPE
Vertical Auger - VA-205-I-6 (20”x40”x140”)

PIPE
Vertical Mixer - VM-205-I-6 (30”x60”x140)

1,00

1.00

1,00

3.00

1.00

1.00

1.00

3.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

“o

$0

800 $:$600 \

600
$600

800
$2,400

1000
$1,000

45000
$45,000

$:
$:

7500
$7,500

8000
$6,000

500
$1,500

15400
$46,200

I
1000

$1,000

1000
$1,000

45000
$45,000

1000
$1,000

250
$250

$:

9600
$9,600

3700
$3,700

3100
$3,100

1000
$1,000

170000

$170,000

2000
$2,000

150000
$150,000

2000
$2,000

150000
$150,000

0
$0

0!3/30/2000 Success Estimating and Cost Management System Page No. 40
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“Project Name

UNEX Feasibility Study- Option B - Modified UNEXln GFF
Project Locatlom INTEC
Estimate Numbec2570 - Optfon B

LEVEL Org/Subcontractor
- 9111.4EQUIPMENT- GROUTING FACILITY
0-104 PIPE

QTY

U.C. r)er EA
FLYASH BIN -34 M3

ED-1 01,2,3,4 PIPE U.C. per EA
AIR EDUCTOR -9 Kg-S/hr

B-107 PIPE U.C. per EA
CaO WEIGHT BIN -.4 M3

-r-lo4A&B PIPE U.C. per EA
GROUT FEED TANK -7 M3

N-10IA&B PIPE U.C. per EA
pH SAMPLEFVNEUTRALIZER

P-105A&B PIPE U.C. per EA
GROUT MIXER FEED PUMP -2-16 UMIN

B-108A,B&C PIPE U.C. par EA
ORY INGREDIENT WEIGH BIN -.2 M3

C-10 IA, B&C PIPE U.C. per EA
SOLIDS FEED CONVEYOR -8 KLI/MIN

tvl-10IA,B&C PIPE U.C. per EA
GROUT MIXER -.3 M3

B-I08A PIPE U.C. per EA
DRY GROUT ADMIXTURES BIN -.4 M3

B-10t?B&C PIPE U.C. per EA
LIQUID GROUT ADMIXTURES TANK

P-106 PIPE U.C. per EA
DECON AGENT PUMP -76 UMIN

P-1 15 PIPE U.C. per EA
METERING PUMP/ADMIXTURES -1 UMIN

T-106 PIPE U.C. per EA
MIXER WASH TANK -1 M3

P-1 16 PIPE U.C. per EA
DECON RETURN PUMP -76 UMIN .

F-105 PIPE U.C. per EA
SPENT DECON SOLUTION FILTER -

PIPE U.C. per EA

STORAGE AREA CONVEYOR

I “11” (1. I

CONSTRUCTION DETAIL ITEM REPORT

1.00

4.00

1.00

2.00

2.00

2.00

3.00

3.00

3,00

1.00

2.00

1.00

1.00

1.00

1.00

1.00

1.00

Hrs Crew/Rate

60 CN-PIPE
60 $37.58

10 CN-PIPE
40 $37.56

30 CN-PIPE
30 $37.58

60 CN-PIPE
160 $37.58

10 CN-PIPE
20 $37.58

15 CN-PIPE
30 $37.58

16 CN-PIPE
45 $37.58

10 CN-PIPE
30 $37.58

60 CN-PIPE
180 $37.58

20 CN-PIPE
20 $37.58

15 CN-PIPE
30 $37.56

30 CN.PIPE
30 $37.58

10 CN-PIPE
10 $37.56

50 CN-PIPE
50 $37.58

30 CN-PIPE
30 .$37.58

10 CN-PIPE
10 $37.56

40 CN-PIPE
40 $37.58

Labor

2254.8
$2,255

375.6
$1,503

1127.4
$1,127

3006.4
$6,013

375.6
$752

563.7
$1,127

563.7
$1,691

375.6
$1,127

2254.6
$6,764

751.6
$752

563.7
$1,127

1127,4
$1,127

375.8
$376

1679
$1,679

1127.4
$1,127

375.6
$376

1503.2
$1,503

00/30/2000 Success Estlmatlng and Cost Management System

Clienk V. J. Balls

Prepared BK Rowleyi Mitchell/ Marler
Esti_mateTyprx P/ann~ng

Matl

45000
$45,000

3500
$14,000

4000
.$4,000

35000
$70,000

6000
$12,000

6000
$12,000

2000
$6,000

2500
$7,500

20000
$60,000

2500
$2,500

500
$1,000

8000
$8,000

5000
$5,000

10000
$10,000

8000
$6,000

5000
$5,000

10000
$10,000

Page No.

TOTAL

47254.6
$47,255

3675.6
$15,503

5127.4
$5,127

38006.4
$76,013

6375,6
$12,762

6563.7
$13,127

2563.7
$7,691

2875.8
$8,627

22254.6
$66,764

3251.6
$3,252

1063.7
$2,127

9127.4
$9,127

5375.6
$5,376

11679
$11,679

9127.4
$9,127

5375.8
$5,376

11503.2
$11,503
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Project Nama:
UNEX Feas\bllHy Study - Opt[on B - Modit7ed UNEX In GFF
Project Location: /NTEC
Estimate Number:2570 - Opf/on B

CONSTRUCTION DETAIL ITEM REPORT Clienl: V. J. Balls

Preoared Bv: Rowlev / Mitchell / Marler
Estimate T~pe: Planning

QTY Hrs Crew/Rate Labor

7516
$7,516

1503.2
$1,503

3758
$3,758

1127.4
$2,255

1503.2
$1,503

3758
$3,758

1503.2
$1,503

7516
$7,516

3756
$3,758

751.6
$752

751.6

Const Eqp

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

‘$:

$:

$:

$:

$:

LEVEL OrglSubcontractor
- 9111.4EQUIPMENT- GROUTINGFACILITY

PIPE
AIRLOCK

Matl SIc Other TOTAL

87516
$87,516

11503,2
$11,503

36756
$38,758

11127.4
$22,255

11503.2

$11,503

53758
$53,758

11503.2
$11,503

57516
$57516

53758
$53,758

5751.6
$5,752

5751,6
$5,752

16503.2
$16,503

23756
$23,758

23758
$23,758

33756
$33,756

77516
$77,516

11503.2
$34,510

U.C. per EA

U,C. per EA

U.C. per EA

U.C. per EA

LLC. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C.per EA

U.C. per EA

U.C. per EA

U.C. per EA

LLC. per EA

U.C. per EA

U.C. per EA

U.C. per EA

200
200

40
40

100
100

30
60

40
40

100
100

40
40

200
200

100
100

20
20

20
20

40
40

100
100

100
100

100
100

200
200

CN-PIPE
$37,58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.50

80000
$80,000 $:1.00

1.00

1.00

2.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

PIPE
AIRLOCK CONVEYOR

PIPE
MAIN INLET CONVEYOR

PIPE
TRANSVERSE SECTION LIFT

PIPE
MIXER BOOTH INLET CONVEYOR

PIPE
MIXER BOOTH

PIPE
MIXER BOOTH CONVEYOR

PIPE
FILL ASSEMBLY

PIPE
LID PIACEMENT BOOTH

PIPE
LID PLACEMENT INLET CONVEYOR

PIPE
LID PLACEMENT OUTLET CONVEYOR

PIPE
LID PLACEMENT CONVEYOR

PIPE
ROTATING TABLE

$:$10,000

35000
$35,UO0

$20,000

10000
$10,000

$50,000

$10,000

50000
$50.000

0
$0

50000
$50,000

0
$0

$:
$:
$:

5000
$5,000

$5,000

1503.2
$1,503

3758
$3,758

3756
$3,758

3756
$3,758

7516
$7,516

$15,000

$20,000

PIPE
DRUM RIM CLEANING MECHANISM

PIPE ,

LID PLACEMENT ASSEMBLY

PIPE
TRANSFER SECTION TUNNEL

PIPE
TRANSFER SECTION INLET CONVEYOR

20000
$20,000

30000
$30,000

0
$0

$:
0

$0

$:$70,000

40
120

CN-PIPE
$37.58

1503.2
$4,510

10000
$30,0003.00
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Project Name CONSTRUCTION DETAIL ITEM REPORT
UNEX Feasibility Study- Option B - Modified tJNEXln GFF
Project Locatiom /NTEC
Estimate Numbec2570 - Option B

LEVEL Org/Subcontractor
- 9111.4 EQUIPMENT - GROUTING FACILITY

PIPE

TRANSFER SECTION &it ZONVEYOR

PIPE
TRANSFER TABLE

PIPE
TRANSVERSE CONVEYOR

PIPE
INSPECTION BOOTH

PIPE
INSPECT(OECON INLET CONVEYOR

PIPE
lNSPECT/DECON EXIT CONVEYOR

PIPE
INSPECTIDECONCONVEYOR

PIPE
ROTATINGTABLE

PIPE
DECONEQUIPMENT

PIPE
INSPECTIONEQUIPMENT

PIPE
DISCHARGESECTION TUNNEL

PIPE
OISCHARGESECTION INLETCONVEYOR

PIPE
MAINOISCHARGECONVEYOR

PIPE

TRANSFERSECTION LIFT

PIPE
AIRLOCK

PIPE
AIRLOCKCONVEYOR

PIPE

TILT$PANCAMERA

QW

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per LOT

U.C. per LOT

U.C. per EA

U.C. per EA

U.C, per EA

U.C. per EA

U.C. per EA

U.C. per EA

U,C. per EA

3.00

3.00

2.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

3.00

1.00

3.00

1.00

1.00

14.00

40 CN-PIPE
120 $37.58

30 CN-PIPE
90 $37.58

40 CN-PIPE
80 $37.58

100 CN-PIPE
100 $37.58

20 CN-PIPE
20 $37.58

20 CN-PIPE
20 $37.58

40 CN-PIPE
40 $37.58

100 CN-PIPE
100 $37.58

100 CN-PIPE
100 $37.58

100 CN-PIPE
100 $37.58

200 CN-PIPE
200 $37.58

40 CN-PIPE
120 $37.58

100 CN-PIPE
100 $37.58

30 CN-PIPE
90 $37.50

200 CN-PIPE
200 $37.58

40 CN-PIPE
40 $37.58

10 CN-PIPE
140 $37,58

Labor Const Eqp

1503.2
$4,510

f127.4
$3,382

1503.2
$3,006

3758,
.$3,758

751.6

$752

751.6
$752

1503,2
$1,503

3758
$3,756

3758
$3,758

3758
$3,758

7516
$7,516

1503.2
$4,510

3756
$3,758

1127.4

$3,362

7516
$7,516

1503.2
$1,503

375.8
$5,261

Success Estfmathrg and Cost Management System

Clienti V. J. Balls

Prepared By: Rowleyl Mitchell/ Marler
Es~mateType Planning

Matl

10000
$30,000

10000
$30,000

10000
$20,000

80000
$60,000

5000
$5,000

5000
$5,000

10000
$10,000

20000
$20,000

30000
$30,000

50000
$50,000

70000
$70,000

10000
$30,000

35000
$35,000

10000
$30,000

80000
$60,000

10000
$10,000

2000
$28,ooo

Page No.

TOTAL

11503.2
$34,510

11127.4
$33,302

11503.2
$23,006

83756
$63,756

5751.6
$5,752

5751.6
$5,752

11503.2
$11,503

23758
$23,758

33758
$33,758

53758
$53,758

77516
$77,516

11503.2
$34,510

38758
$36,758

11127.4
$33,362

67516
$87,516

11503.2
$11,503

2375.8
$33,261
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Project Name:
UNEX Feasibility Study- Option B - Modified UNEX In GFF

CONSTRUCTION DETAIL ITEM REPORT Client: V. J. Balls

Prepared By: Rowley /Mitchell / Marler
Estimate Type: PlarrrrlngProject Location: INTEC

Estimate Number:2570 - Option B

QTY Hrs Crew/Rate Labor

1503.2
$1,503

18790
$18,790

1503.2
$1,503

1127.4
$2,255

1503.2
$3,006

1503.2
$3,006

2254.8
$18,038

2254.8
$18,038

751.6
$752

15032
$15,032

1503.2
$1,503

1127.4
$1,127

3758
$3,756

2630.8
$2,831

751.6
$1,503

1503.2
$1,503

Const Eqp

$:

$:

TOTAL

16503.2
$16,503

268700
$268,7fI0

11503.2
$11,503

11127.4
$22,255

11503.2
$23,006

11503.2
$23,006

22254.8
$178,038

22254.8
$178,036

5751.6
$5,752

215032
$215,032

11503.2
$11,503

11127.4
$11,127

23758
$23,756

42630.6
$42,631

5751.6
$11,503

11503.2
$11,503

2375.6
$21,382

LEVEL Org/Subcontractor
-- 9111.4EQUIPMENT- GROUTINGFACILITY

PIPE

Matl Slc Other

LLC. per EA

U.C. per LOT

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per.EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

40
40

500

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37,58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

15000
$15,000 $:CAMERA CONTROL STATl~N 1.00

1.00

1.00

2.00

2,00

2.00

8.00

8.00

1.00

1.00

1.00

1.00

1.00

1.00

2,00

1.00

250000
$250,000

PIPE
INLET STAGING, DRUM LIFT, CURE LINE & DRUM LIFT
ENCLOSURE

500

PIPE
INLET STAGING CONVEYOR

40
40

30
80

40
80

40
60

60
480

60
480

20
20

10000 $:
$:

$10,000

10000
$20,000

PIPE
DRUM Ll~

10000
$20,000

10000
$20,000

$:

$:
$:

PIPE
DRUM LIFT CONVEYOR

PIPE
CURE LINE CONVEYOR

PIPE
160 DEGREE CONVEYOR

20000
$160,000

0
$0

20000
$160,000

5000
$5,000

200000
$200,000

PIPE
CURE LINE CONVEYOR 13’

$:
0

$0

PIPE
STAGING CONVEYOR

PIPE
DRUM ELEVATOR & ENCLOSURE

400
400

10000
$10,000

10000
$10,000

20000
$20.000 ,

40
40

30
30

100
100

70
70

20
40

40
40

PIPE
INLET INDEXING LIFT CONVEYOR

PIPE
INDEXING LIFT TABLE

PIPE
INDEXING ARM

40000
$40,000

5000
$10,000

0
$0

$:

PIPE
DEWATERING STATION 30’ CONVEYOR

PIPE
90 DEG TRANSFER & LIFT

10000
$10,000

PIPE
DEWATERING STATION CONVEYOR

o
$0

CN-PIPE
$37.56

375.8
$3,382

2000
$18,000

PIPE
AIR HEATERS

10
909.00
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Project Name
UNEX Feasibility Study- Option B - Modified UNEX In GFF
Project Locatiom fNTEC
Estimate Number:2570 - Opf/on B

CONSTRUCTION DETAIL ITEM REPORT Client V. J. Balls

‘Prepared By: Rowley/ Mitchell / Marler
Esllmate Type: P/annhrg

LEVEL Org/Subcontractor QTY
- 9111.4EQUIPMENT- GROUTINGFACILITY

PIPE U.C.per EA
DEWATERING STATION LINE LIFf 9.00

Matl SIc Other TOTALHrs Crew/Rate Labor Const Eqp

30 CN-PIPE
270 $37.58

1127.4
$10,147

10000 $: $: 11127.4

$100,147.$90,000

PIPE
DRUM OFF LOAD CONVEYOR

U.C. per EA
1.00

60 CN-PIPE
60 $37.58

2254.8
$2,255

20000
$20,000

22254.6
$22,255

PIPE
HYDRAULIC DRUM LIFT

U.C. per EA
1.00

50 CN-PIPE
50 $37.58

1879
$1,679 $: 20000 21879

$21,679$20,000

E-104 PIPE
VAPOR CONDENSER -2 Kg/hr

U.C. per EA
1.00

60 CN-PIPE
60 $37.58

2254.8
$2,255

50000 52254.8
$52,255$50,000

6000P-118 PIPE
CONDENSATE PUMP -4 UMIN

U.C. per EA
1.00

10 CN-PIPE
10 $37.56

375.8

$376 $: 6375.6

$6,376$6,000

Sublotal $282,113 $10,750 $3,267,200 $0 $0 $3,580,063
Sales Tax
INEEL ORG Labor/Subcontractor Overheada $135,72

$163,360 $0
$5,1:

$0 $163,360
$1,650,237 $0 $0 $1,791,115

Subtotal Eatlmate $5,514,538
Escalallon
Contingency

$107,213 $4,085 $1,303,732
$263,516

$0 $0 $1,415,031
$10,804 $3.447.846 $0 $0 $3.741.967

-Total 9111.4 EQUIPMENT - GROUTING FACILITY 7,507 $9,832,175 $0 $0 $10,671,536$808,552 $30,610

- 9111.5EQUIPMENT- STORAGEFACILITY
GEN U.C. per Lot

Remote Handling Equipment
CN-3KWK

$34.521.00

1.00

1.00

2.00

1.00

1.00

2,00

1.00

750 25890 750000
$750,000

775690
$775,690

2513608
$2,513,808

263806
$263,806

109904
$219,608

176452
$178,452

26452
$26,452

261642.4
$523,285

122761.8

$122,762

750 $25,690

GEN U.C, per Ea
Smaared Canisler Loadoul Crane

400 CN-SKWK
$34.52 ‘

13808
$13,608

2500000
$2,500,000 $:400

400GEN U.C. per Ea
Canlslar Storaoa Crane - Clean Environment

CN-SKWK
$34.52

13808
$13,808400

GEN U.C. per Ea

Canlstw Healer

CN-SKWK
$34.52

200 6904
$13,608

103000
$206,000400

GEN U.C. per Ea

C02 System

100
100

100

CN-SKWK
$34.52

3452
$3,452

175000
$175,000 $:

~~
il

GEN U.C. par Ea
Cardsler Transportation Carl

CN-SKWK
$34,52

3452
$3,452 $: 25000

$25,000100

,i GEN U.C. per Ea

Canisler Lifting Machanism)

120
240

CN-SKWK
$34.52

4142.4
$8,265

257500
$515,000 $:

~
GEN U.C. per Ea

Canlsler Sealing Manipulator

CN-SKWK
$34.52

60 2761.6

$2,762
120000

$120,000
0

$080
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Project Name:
UNEX Feasibiiiiy Study - Option B - Modit7ed UNEX in GFF
Project Localion: iNTEC
Estimate Numbec2570 - Opiion B

CONSTRUCTION DETAIL ITEM REPORT Clienk

Prepared By:

Estimate Type:

V. J. Baiis

Rowiey / Mitcireii / Marier
Pianrrkg

QTY Hrs Crow/Rate Labor

4142.4
$4,142

8284.8
$8,285

8284.8
$8,285

3452
$3,452

$:

2761.6
$2,762

1380.6
$1,361

826.46
$24,854

6904
$6,904

13806
$13,808

6904
$13,808

6904
$6,904

$:

3452
$3,452

Slc Other TOTAL

54142.4
$54,142

523264.6
$523,265

506284.6
$508,285

518452
$518,452

42000
$42,000

152761.6
$152,762

42580.8
$42,561

3828.48
$114,854

109904
$109,904

LEVEL Org/Subcontractor
-. 9111,6EQUIPMENT- STORAGE FACILITV

GEN

Const Eqp Matl

U.C. per Ea

U.C. per Lol

U.C. per Lot

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ed

U.C. per Ea

U.C. per Ea

U.C. per Ea

120
120

240
240

240

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK

CN-SKWK
$34,52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$$4.52

CN-SKWK
$34.52

CN-SKWK

CN-SKWK
$34.52

50000
$50,000 $:1,00

1.00

1.00

1.00

1.00

1.00

1.00

30.00

1.00

1.00

2.00

1.00

2.00

1.00

Dacon Solullon Pumping Station

GEN
Decon Cell Equipment

515000
$515,000

500000
$500,000

GEN
Decon / Disassembly Equipment - Turntable, Manipulator
Tools, WI Rack& Etc.

240

GEN
Smear Monilor

100
100

0

80
80

40
40

24
720

200
200

400

515000
$515,000

42000
$42,000

!$:

GEN
Smear Stalion Module

8
GEN

Shuttle Carl
150000

$150,000

0
$0

41200
$41,200

GEN
Glove Box

3000
$90,000

GEN

103000
$103,000

GEN
Weld Slalion Modula

2575000
$2,575,000

7000
$14,000

GEN
HLW Canister Transfer Carl $2,588,808

13904
$27,808

256904
$256,904

2060000
$4,120,000

1033452
$1,033,452

400

GEN
Emply Canister Receiving Crana

200
400

200
200

0

100
100

0.
$0

250000
$250,000

GEN
PaR Manipulator

$: 2060000
$4,120,000

GEN
Canister Fill Monitoring Instruments

1030000
$1,030,000 $:GEN

Canister Welder Leak Check Module
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Pro]ectName
UNEX Feasibility Study- Option B - Modified UNEXhs GFF
ProjectLocation: /NTEC
Estimate Numbec2570 - Opt/on B

CONSTRUCTION DETAIL ITEM REPORT Client: V. J. Balls

Prepared By: Rowleyl Mitchell I MarIer
Estimate Type Planning

LEVEL OrgKlubcontractor QN
- 9111.5EQUIPMENT- STORAGEFACILllY

GEN U.C. per Loi

Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL

300
Misri Equipment

CN-SKWK 10356 ‘ 1000000 1010356
1.00 300 $34.52 $10,356 $: $1,000,000 $: $: $1,010,356

Sublolal $193,657 ‘ $0
SalesTax

$11,374,200 $4,162,000 $0
$566,710

$15,729,857

INEELORGLabor/SubcontractorOverheads $56,2:
$0

: $3,467,027 $1,208,2%
$568,710

$0 $4,731,474

Subtotal Estimate
Escalation $64,118 $0

$21,030,041

Contingency
$3,954,190 $l,37r3$r3r31 ~ $0

$169,557 $0 $10,456,828
$5,396,309

$3,644,044 $0 $14,270,229

-Total 9111.5 EQUIPMENT - STORAGE FACILITY 5,610 $483,551 $0, $29,820,755 $10,392,273 $0 $40,696,579

- 9114.4 CONVEYING SYSTEMS - STORAGE FACILITY
GEN U.C. per EA 1000 CN-SKWK 34520

GANTRY CRANE
2500000 2534520

2.00 2,000 $34.52 $69,040 $: $5,000,000 $: $; $5,069,040

GEN U.C. per EA 500 CN-SKWK 17260
TRANSFER CART IN TUNNEL

300000
1.00 500 $34.52

317260
$17,260 $: $300,000 $: $: $317,260

GEN U.C. per EA 300 CN-SKWK 10356
5 TON DECONTAMINATABLE BRIDGE CRANE

250000 0
2.00

260356
600 $34.52 $20,712 $: $500,000 $0 $; $520,712

GEN U.C. per EA 1000 CN-SKWK 34520
CASK MANEUVERING HYDRAULIC PLATFORM 1.00 1,000

1000000 1034520
$34.52 $34,520 $: $1,000,000 $: $: $1,034,520

Subtotal $141,532 $0 $6,600,000 $0 $0
Sales Tax $0. $340,000

$6,941,532

INEEL ORG Labor/Subcmnlraclor Overhaads $41,0%
$0 $0 $340,000

$0 $2,072,742 $0 $0 $2,113,829

Subtotal Estlmato
Escalation $46,880 $0 $2,363,990

$9,395,361

Contingency
$0

$18,358 $0 $926,139
$2,410,850

$0 : $944,407

--Total 9114.4 CONVEYING SYSTEMS - STORAGE FACILITY 4,100 $247,837 $0 $12,502,870 $0 $0 $12,750,707

- 9115.2.1 HVAC EQUIPMENT - NEW - GFF - UNEX
HVAC U.C. per Ea 10 CN-SHEE 354.8 500 5700

Vent. Centrifugal Fans -20 hp 5,00 50 $35.46 $1,774 $2,500 $28,5oO
6554.8

$: $: $32,774

HVAC U.C. par Ea 12 CN-SHEE 425.76 500 9000 9925.76
Vent. Centrifugal Fans -25 hp 7.00 84 $35.46 $2,960 $3,500 $63,000 $: $: $69,480

HVAC U.C, per Ea 12 CN-SHEE 425.76 500 9000 0 0 9925.76
Vent. Centrifugal Fans -30 hp 5.00 60 $35.46 $2,129 $2,600 $45,000 $0 $0 $49,629

“HVAC U.C. par Ea 18 CN-SHEE 638.64 500 13000 14136.64
Vent. Centrifu~al Fans -40 hp 5.00 90 $35.48 $3,193 $2,500 $65,000 $; $: $70,693

\
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Projecl Name:
UNEX Feasibility Study - Option B - Modified UNEX In GFF
Projecl Location: INTEC
Estimate Number:2570 - OptIon B

CONSTRUCTION DETAIL ITEM REPORT Client: V. J. Balls

Prepared By: Rowley / Mitct~ell I Marler
Estimate Type: Planning

QTY Hrs CrewlRate Labor Const Eqp Matl

15000
$210,000

27000
$81,000

72000
$144,000

96000
$2,206,000

144000
$288,000

192000
$768,000

Slc

$:

$:
$:

$:

$:

$:

TOTAL

15996.72
$223,954

28919.2
$86,758

73564.4
$147,129

97919.2
$2,252,142

145919.2
$291,838

194274
$777,096

LEVEL OrglSubcontractor
- 9115.2.1HVAC~QUiPMENT- NEW - GFF - UNEX

HVAC U.C. per Ea

LLC. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. par Ea

14 CN-SHEE
$35.48

CN-SHEE
$35.48

CN-SHEE
$35.48

498.72
$6,954

1419.2
$4,258

1064.4
$2,129

500
$7,000

500
$1,500

500
$1,000

500
$11,500

500
$1,000

500

Vent. Centrifugal Fana -50 hp 14.00

3.00

2.00

23.00

2.00

4.00

196

HVAC
Vent. Centrifugal Fans -60 hp

40
120

30
60

40
920

40
80

50
200

HVAC
“HEPA Filler Bank - Single Slage - 4X4 -12 Fillars Per
Bank
Memo Each Filler is 24” x 24”.

CN-SHEE
$35.48

1419.2
$32,642

HVAC
●HEPA Filler Bank - Single Stage - 4X4 -16 Fillers Per
Bank
Memo Each Filler is 24” x 24”.

HVAC
“HEPA Filler Bank - Dual SIage - 4X4 -12 Fillers Per
Bank
Memo Each Filler Is 24” x 24”.

CN-SHEE
$35.48

1419.2
$2,838

HVAC
“HEPA Filler Bank - Dual Stage - 4X4 -16 Fillers Per

CN-SHEE
$35.46

1774
$7,096

Bank
Memo Each Filter Is 24” x 24”.

HVAC
Chiller (Complete with Compressor & Fans) -80 Ton

U.C. per Ea
1.00

60
60

CN-SHEE
$35.48

2128.8
$2,129

35000
$35,000

37128.8
$37,129

$: 22703.04
$22,703

U.C. per Ea
1.00

46
48

CN-SHEE
$35.48

1703.04
$1,703

21000
$21,000

HVAC
Chiller (Complete with Compressor & Fans)- 40 Ton

U.C. per Ea
100.00

0.9
90

CN-SHEE
$35.48

31.932
$3,193

150
$15,000

181.932
$18,193

HVAC
Actualed Air Dampers

CN-SHEE
$35.48

3546
$3,548 $: 2500

$2,500
6048

$6,048
HVAC

Pre-Fillers

U.C. per Lot
1.00

100
100

8546
$8,548

U.C. per Lot
1.00

100
100

CN-SHEE
$35.48

3548
$3,548

5000
$5,000 $:HVAC

Healing Coils

CN-SHEE
$35.48

3548
$3,548

5000
$5,000 $: 8548

$6,548
HVAC

Cooling Coils

U.C. per Lot
1.00

100
100
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Project Name CONSTRUCTION DETAIL ITEM REPORT Client V. J. Balls

UNEX Feasibility Study- Option B - Modified UNEXhr GFF Prepared By:
Project Location: /NTEC

Rowleyl Mitchell lMarler
Estimate Type: P/arming

Estimate NumbeK2570 - Opffon B

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL
- 9115.2.1 HVAC EQUIPMENT - NEW - GFF - UNEX

HVAC U.C. per Lot 40
HeatRecoveryCoil

CN-SHEE 1419.2 2000 3419.2
1.00 40 $35.48 $1,419 $: $2,000 $: $: $’3,419

Subtolal $85,081 $35,000 $3,986,000 $0 $0 $4,106,061
Sales Tax
INEEL ORG Labor/Subconkaclor Overheads $38,8:

$199,300
$15,9:

$0

$1,909,987
$0 $199,300

$0 $0 $1,964,786

Subtotal Estimate $6,270,168
Escalation $31,795
Contingency

$13,080
$40,483

$1,564,051 $0 $0
$16,654 $1,991,428

$1,608,925

$0 $0 $2,048,564

-Total 9115.2.I’HVAC ECUJIPMENT - NEW - GFF - UNEX 2,388 $188,188 $80,706 $9,650,765 $0 $0 $9,927,857

- 9115.2.1HVAC- TFDFACILITY: HOT CELL
HVAC U.C. per Lot 1100

1.00 1,100
CN-SHEE

$35.48
39028

$39,026
20000

$20,000 $: 0
$0

59028
$59,028(’)Sheel Metal Ductwork

Memcx The ho! cell is approximalaly 77’ x 51’ x 77’ high.

HVAC
HVAC Equipment

U.C. per Lot
1.00

700
700

CN-SHEE
$35.48

24838
$24,636

3000
$3,000

125000
$125,000

152836
$152,836

HVAC
HEPA Fillers

U.C. per Lot
1.00

300
300

CN-SHEE
$35.48

10644
$10,044 $:. 150000

$150,000
160644

$160,644

CN-SHEE
$35.46

HVAC
Dlffusere, Grilles, Dampers, Regfsters

U.C. per Lot
1.00

100
100

3548
$3,546

9000
$9,000

12548
$12,546

HVAC
Mfsc. Sheet Metal

U.C. per Lot
1.00

200
200

CN-SHEE
$35.48

7096
$7,096

2500
$2,500

9596
$9,596

HVAC.
Tesl & Balance

U.C. per Lot
1.00

200
200

CN-SHEE
$35.48

7096
$7,096

7096
$7,096

Subtotal $92,248 $3,000 $308,500 $0 $0 $401,746
Sales Tax $15,325
INEEL ORG LabodSubconlraclor Overheads $42,0~ $1,3:

$0
$146,867 ::

$15,325
$0 $190,334

Subtotal Estfmate $607,407

Escalation $34,473 $1,121
Contingency $43,803

$120,266 $0 $0
$1,427 $153,129

$155,861
$0 $Q $198,450

-Total 9115.2.1 HVAC - TFD FACILITY - HOT CELL 2,600 $212,712 $8,918 $742,087 $0 $0 $961,717

--- 9116.2,2 HVAC - TFD FACfLITV - OPERATING CORRIDORS
Memo: The opera(hrgcorridors and equipment areasare approximately 72,500 square feat of total floor area. Includes the floor area of all levels.

HVAC . U.C. per Lot 4000 CN-SHEE

(’)Sheet Metal Ductwork

141920 140000 261920
1.00 4,000 $35,46 $141,920 $: $140,000 $: $:

Memo Includes all corrfdors and equipment areas- approximately 72,500 square feet of floor spaca.

$281,920
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Project Name:
UNEX Feasibility Study - Option B - Modified UNEX In GFF
Project Location: INTEC
Estimate NumbeK2570 - Optfon B

CONSTRUCTION DETAIL ITEM REPORT Client:

Prepared By:

Eslimate Type:

LEVEL OrglSubcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl
— 9115.2,2HVAC- TFD FACILITY - OPERATING CORRIDORS

Memo: T/rooperafhrgcorridors and equfpment areas are approxhrafely 72,500 square feet of fofal floor arotr, hrcludos(ho ffoor area of all ftwcls.
HVAC U.C. per Lo! 4000 CN-SNEE 141920 15000

HVAC Equipment 1.00 4,000
525000

$35.48 $141,920 $15,000 $525,000

HVAC U.C. per Lol 200 CN-SHEE 7096 13000
Diffusere,Grilles, Oampers, Regislera 1.00 200 $35.48 $7,096 $: $13,000

HVAC U.C. par Lol 350 CN-SHEE 12418 5000
Misc. Sheet Metal 1.00 350 $35.48 $12,418 $: $5,000

HVAC U.C. per Lot 300 CN-SHEE 10644
Test& Balance 1.00 300 $35<48 $10,844 $: $:

Slc

V. J. Balls

Rowley 1 Mitchell/ Marler
Planning

Other

$:

TOTAL

681920
$681,920

20098
$20,096

17418
$17,418

10644
$10,644

Subtotal $313,998 $15,000 $683,000
Sales Tax $0 $34,150

$1,011,998
% x

INEEL ORG LabodSubconlraclor Overheads $143,295 $6,82 $327,276 $0
$34,150

$0 $477,416

Subtotal Estimate $1,523,564
Escalation $117,341 $5,606 ‘ $268,000 $0 $0 $390,947
Contingency $149,405 $7,137 $341,231 $0 $0 .$497,773

-Total 9115.2.2 HVAC - TFD FACILITY - OPERATING CORRIDORS 8,850 $724,039 $34,588 $1,653,656 $0 $0 $2,412,283

-- 9115.2.3 PLUMBING / PIPING - TFO FACILITY
PIPE U.C. per Sf 0.1 CN-PIPE 3,758 8.756

Process Piping 13,700.00 1,370 $37.58 $51,485 $: $68,50~ $: $: $119,985

PIPE U.C. per Sf 0.05 CN-PIPE 1.879

Building Plumbfng $: $41,10:

0
13,700.00

4,879
885 $37.58 $25,742 $: $0 $66,842

Subtotal $77,227 $0 $109,6OO $0 $0 $168,827

Sales Tax $5,460 $0

INEEL ORG LabodSubconlractor Overheada

$0 $5,480
$37,1:: E $55,358 $0 $0 $92,507

Subtotal Estimate
Escalation $29,349 $0 $43,734

$284,814

Contingency
$0 $0

$37,369 $0 $55,665 $0
$73,083

$0 $93,053

--Total 9115.2.3 PLUMBING / PIPING - TFD FACILITY 2,055 ‘ $181,094 $0 $269,857 $0 $0 $450,951

--- 9115,4.2 HVAC - NEW - BOILER HOUSE
HVAC U.C. per LOT 200 CN-SHEE 7096 240 36700 1000 45036

HVAC 1.00 200 $35.48 $7,096 $240 $36,700 $:

Memcx Based on AFC estimate i/2547-A. This will be a two boiler syslam vs. a four in eslimale 2547-A, all qualities are halved.

$1,000 $45,036
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Projecl Name CONSTRUCTION DETAIL ITEM REPORT ClienL V. ./. Balls
UNEX Feasibility Study- Option B - Modified UNEX In GFF Prepared By Rowley/ Mitchelll Marler
Project Location: /NTEC Estimate Typy P/annirrg
Eslimate Number:2570 - Opt[on B

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp M@, Slc Other TOTAL
— 9115.4.2 HVAC - NEW - BOILER HOUSE

Subtolal $7,096 $240 $36,700 $1,000 $0
Sales Tax $1,635

$45,036

INEEL ORG Labor/Subcontractor Overheads $3,2: $1% $17,586
W $1,835

$4: $0 $21,390

Subtotal Estimate $68,261
Escalation
Contingency

$2,652 $90 $14,401 $374 $0
$3,376 $114 $18,336 $476

$17,516
W $22,3o2

-Total 9115.4.2 HVAC - NEW-BOILER HOUSE 200 $16,362 $553 $86,857 $2,306 $0 $108,079

-- 911S4.3 PLUMBING - BOILER HOUSE
PIPE U.C. par Lot 40 CN-PIPE 1503,2 600 2103.2

Building Drain 1.00 40 $37,56 $1,503 $: $600 .$: $: $2,103

PIPE U.C. per Lot 20 CN-PIPE 751.6 300 1051.6
Building Waler 1.00 20 $37.56 $752 $: $300 $: $: $1,052

Subtotal $2,255 $0
Sales Tax

$900 $0 $0
$0

$3,155
$45

INEEL ORG Labor/Subcmnlraclor Overheads $I,OR
$0 $0 $45

$0 $455 $0 $0 $1,539

Subtotal Estimate
Escalation $657 $0

$4,739

Contingency

$359 $0 $0
$1,091 $0

$1,216
$457 $0 $0 $1,546

-Total 9115.4.3 PLUMBING - BOILER HOUSE 60 $5,267 $0 $2,216 $0 $0 $7,503

- 9115.4,4 PIPING - NEW - BOILER HOUSE
PIPE

STEAM & SUPPORT PIPING

U.C. per LOT 2325 CN-PIPE 87373.5 1820 89150
1.00 2,325 $37.56 $87,374 $1,620 $69,150

178343.5
$: $: $178,344

INSUL U.C. par LOT 175 CN-ASBE 6461

PIPE INSULATION

8920
1.00

0
175 $36.92 $6,461 $:

15381
$8,920 $: $0 $15,381

Subtolal $93,635 $1,820
SalesTax

$96,070 $0 $0 $193,725

INEELORGLabor/SubcontractorOverhaads $44,7%r
$4,904

$6%
$0 $4,904

$46,956 g $0 $94,571

Subtotal Esllmata
Escalation $35,558 $692 $38,965

$293,199

Contingency
$0 W

$45,274 $861 $49,638
$75,235

$0 $0 $95,793

-Total 9115.4.4 PIPING - NEW - BOILER HOUSE 2,500 $219,406 $4,268 $240,553 $0 $0 $464,227

- 8115,4,5 FIRE PROTECTION - NEW - BOILER HOUSE
FP U.C. per SF

FIRE SPRINKLER SYSTEM - BOILER BUILDING 3,120.00 0 $: $: $: $10,:2: $: $10,9%
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Project Name:

UNEX Feasibility Study - Option B - Modit7ed UNEX In GFF
Project Location: iNTEC
Estimate Numbec2570 - Opfion B

CONSTRUCTION DETAIL ITEM REPORT Client: V. J. Balls

Prepared By: Rowley /Mitchell / Marler
Estimate Type: Planning

LEVEL OrglSubcontractor CITY Hrs CrewlRate Labor Const E~ Matl Slc Other TOTAL
- 9115.4.5FIREPROTECTION- NEW- BOILERHOUSE

Sublolal $0 $0 $0 $10.920 $0 $10,920
SalesTax $0 $0 $0
INEELORGLaborlSubcontraclorOverheads

$0
$0 $0 $0 $4,5: $0 $4,5E

Subtotal Estimate $15,499
Escalation $0 $0 $0 $3,977 $0 $3,977
Contingency

/
$0 $0 $0 $5,064 $0 $5,064

--Total 9115.4.5 FIRE PROTECTION - NEW - BOILER HOUSE o $0 $0 $0 $24,540 $0 $24,54o

I

-. 9115.4 MECHANICAL - NEW - STORAGE FACILITY
PIPE U.C. per LOT

MISC. PIPING - ALLOW 1.00 0
40000 40000

$: $40,000 $: $40,000

FP U.C. per SF o

FIRE PROTECTION 20,440.00 0 $: $: $0 $71,:i: $:

HVAC

$71,:4:

U.C. per SF 0.18 CN-SHEE 6.386 11.2 17.586

HVAC 20,440.00 3,679 $35.48 $130,536 $: $228,926 $: $: $359,466

Subtotal $130,530 $0 $226,926 $111,540 $0 $471,006

Sales Tax $0 $11,446

INEEL ORG Labor/Subconlraclor Overheads
$0

$59,5: $0 $1o9,696

$11,446
$49,2~ $0 $216,509

Subtotal Estimate
Escalation $48,782 $0 $89,828

$700,961
$41,256 $0 $179,867

Contingency $62,112 $0 ~ $114,374 $52,530 $0 $229,015

--Total 0115.4 MECHANICAL - NEW - STORAGE FACILITV

U.C. per Ea

U.C. per Ea

u.C. per Ls

U.C. per Ea

U.C. per Ea

U.C. per Ls

3,679

96
1.00 96

24
2,00 48

32
1.00 32

24
1,00 24

16
2,00 32

1.00 0

$301,004 $0 $554,273 $254,566 $0

$:
$:
$:

$:
$:

35000
$35,000

$1,109,843

205775.52
$205,776

78316.86
$156,638

11091.84
$11,092

12818.86

$12,819

10545.92
$21,092

35000
$35,000

.- 9116.2.1 SWITCHGEAR AND TRANSFORMERS - GFF
ELEC

4000 amp, 480/277 double ended 3R walk-in swilchgear

CN-ELEC
$34,12

3275.52
$3,276

2500
$2,500

200000
$200,000

75000
$150,000

ELEC
2500 kVA 13.8-480/277 Iransformera

CN-ELEC
$34.12

616.86
$1,638

2500
$5,000 $:

CN-ELEC
$34.12

1091.84
$1,092

10000
$10,000

ELEC
4000 amp armor clad busway

CN-ELEC
$34.12

818.86
$819 $: 12000

$12,000
ELEC

800 amp 480 VOII standby power panels

CN-ELEC
$34.12

545.92
$1,092 $: 10000

$20,000
ELEC

1200 amp 460 volt normal power panels

ELEC
Vaull and equipment pads for main gear and transformers
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Projecl Name CONSTRUCTION DETAIL ITEM REPORT Clienk V. J. Balls
UNEX Feasibility Study- Option B - Modit7ed UNEX /n GFF Prepared By: Rowley/ Mitchell I Marler
Projecl Location /NTEC Estimate Type: Planning
Estimate Number:2570 - Option B

LEVEL OrglSubcontractor QTY klrs CrewlRate Labor Const Eqp Matl Slc Other TOTAL
- 9116.2.1SWITCHGEARANOTRANSFORMERS- GFF

——

ELEC U.C. per Ea 12 CN-ELEC 409.44
460 volt power panels

5000 5409.44
6.00 72 $34.12 $2,457 $: $30,000 $8 s; $32,457

ELEC U.C. per Ea 6 CN-ELEC 272.98
480-208/120 75 kVA Transformers

1700 0
4.00 32 $34.12 $1,092 $:

1972.96
$6,800 $0 $: $7,892

ELEC U.C. per Ea 8 CN-ELEC 272.96 2500 2772.96
208/120 paneIs, lighting& misc. power loads 4.00 32 $34.12 $1,092 $: $10,000 $: $: $11,092

Subtolal
Sales Tax

$12,556 $7,500 $436,800 .$0
.$0

$35,000 $493,656
$21,940

INEEL ORG Labor/Subcordraclor Ovarheads $3,12
$0

$5,265 $193,202
$21,040

% $0 $201,612

Subtotal Estimate
Escalallon $4,573 $2,732 $167,802

$717,408

Contingency
$0 $6,981

., $6,718 .$4,013
$184,087

$246,523 $0 $13,194 $270,449

--Total 9116.2.1 SWITCHGEAR AND TRANSFORMERS - GFF 366 $29,113 $17,389 $1,066,267 $0 $57,175 $4,171,944

- 9116.2.2 RACEWAYS, CONDUCTORS, ANO GROUNDING - GFF
ELEC U.C, per Lf

15kV electrical duel bank, 2 runs of 200 If. 400.00 0
125

$:
125

$: $: $: $50,000 $50,000

ELEC U.C. per Ls
600 VOII feeders 1.00

25000 25000
0 $: $: $: $: $25,000 $25,000

ELEC U.C, per Ls “
Branch power and Ilghllng clrcuils 1.00 0 $: $:

100000 100000
$: !$; $100,000 $100,000

Subtotal. $0 $0 $0 $0
Sales Tax $0 $0

$175,000 $175,000

lNEELORGLaborlSubcontraclorOverheads
$0 W

$0
$0

$0
$0

$0 $0 $0 $0

Subtotal Estimate
Escalation

$175,000

Conllngency

$0 $0 W $0 $44,905
$0 $0 $0 $0

$44,905
$65,072 $65,972

-Total 9116.2.2 RACEWAYS, CONDUCTORS, ANO GROUNDING. GFF o $0 $0 $0 $0 $285,877 $265,877

-- ~116,2.3 MISC. COSTS - GFF
ELEC U.C. per La 120 CN-ELEC 4094.4

Testing of systems and equipment 1.00 120 $34.12 $4,094 $:
4094.4

$: $: $: $4,094

ELEC U.C. per Ls 120 CN-ELEC 4094.4

Malerial handling 1.00 120 $34.12 $4,094
4094.4

$: $: $: $: $4,094

ELEC U.C. per Sf

Lightning Protection 89,100.00 0 $: $: $: $178,20; $: $178,20;
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Project Name:

UNEX Feasibility Study- Option B - Mod[fied llNEX In GFF
Project Location: /NTEC
Eslimate Number:2570 - Option B

LEVEL 0rgk3ubcontractor
— 9116.2.3 MISC. COSTS - GFF

ELEC
Grounding Gdd

QTY Hrs Crew/Rate Labor

U.C. per Sf
89,100.00 0 $:

ELEC U.C. per Sf
Wiring Devices & Enclosures 89,100.00 0 $:

Const Eqp

Client: V. J. Balls

Prepared By: Rowley /Mitchell / Marler
Estimate Type: Planning

Matl WC Other TOTAL

$: $: $89,10: $: $89,10;

$: $: $89,10; $: $69,100’

Subtotal
Sales Tax

$8,189 $0 $0 $356,400 $0
$0

$364,589

INEEL ORG Labor/Subcontractor Overheads
$0

$3,4:
$0

$149,4E
$0

$0 $0 $0 $152,883

Subtotal Estimate $547,472
Escalation
Contingency

$2,982 $0 $0
$4,381

$129,801
$0 $0

$132,783
$190,695 : $195,077

--Total 9116.2.3 MISC. COSTS - GFF 240 $18,986 $0 $0 $826,345 $0 $845,332

-- 9116.2.4 LIGHTING - GFF
ELEC U.C. per Sf

Lighting 89,100.00 0 $; $: $: $356,40: $: $356,40;

Subtotal
Sales Tax

$0 $0 $356,400 $0
$0 $0

$356,400
;.

INEEL ORG Labor/Subcontractor Overheads
$0 $0

$0 $0
$0

$0 $149,440 $0 $149,449

Subtotal Estimate $505,849
Escalation
Contingency

$0 $0 $0 $129,801 $0 $129,801
$0 $0 $0 $190,695 $0 $190,695

—Total 9118.2.4 LIGHTING - GFF o $0 $0 $0 $826,345 $0 $626,345

— 9116.3.1 SWITCHGEAR AND TRANSFORMERS - TFD
ELEC U.C. per Ea 8 CN-ELEC 272.96 1700 1972.96

480-208/120 75 kVA Iransformars 2.00 16 $34.12 $546 $: $3,400 $: $: $3,’J46

ELEC U.C. per Ea 8 CN-ELEC 272.96
208/1 20 panels, lighting& misc. power loads

2500 0 2772.96
2.00 16 $34.12 $546 $: $5,000 $0 $: $5,546

Subtotal
Sales Tax

$1,092 $0 $8,400 $0 $9,492
$0 $420 ;;

INEEL ORG Labor/Subcontractor Overheads

$0
$4:

$420
$0 $3,698 $0 $0 $4,156

Subtotal Estimata
Escalation
Contingency

$398 $0 $3,212
$14,068

$0 $0
$584

$3,610
$0 $4,719 $0 $0 $5,303

---Total 9116.3.1 SWITCHGEAR AND TRANSFORMERS - TFD 32 $2,532 $0 $20,450 $0 $0 $22,981
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Project Name CONSTRUCTION DETAIL ITEM REPORT Clienk

UNEX Feasibility Study- Option B - Modified UNEXhr GFF -
Project Locatiorx /NTEC

Prepared By
Estimate Type

Estimate Number:2570 -’Opt/on B

V. J. Balls

Rowley lMitcheIl I Marler
Planning

LEVEL OrglSubcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL
- 9116.3.2 RACEWAYS, CONDUCTORS, AND GROUNDtNG -TFD

ELEC U.C. per Ls
Branch power and lighting clrcults

35000
1.00 0 $:

35000
$: $: $: $35,000 $35,000

Subtotal W $0 $0
SalesTax

$0 $35.000 $35,000
$0 $0 $0 $0

INEELORGLabor/SubconlraclorOverheads $0
$0

$0 $0 $0 % $0

Subtotal Estimate $35,000
Escalation $0 $0
Contingency

$0 $0 $8,981
$0 $0

$8,981
$0 $0 $13,194 $13,194

-Total 9116.3.2 RACEWAYS, CONDUCTORS, ANO GROUNDING - TFD o $0 $0 $0 $0 $67,475 $57,175

- 9116.3.3 MISC. COSTS - TFD
ELEC U.C. per Ls 90 CN-ELEC 3070.8

Tesllng of syslems and equipment 1.00 90 $34.12 $3,071
3070.6

$: $: $: $: $3,071

ELEC U.C. per La 90 CN-ELEC 3070.8
Maleriel handling 1.00 90 $34.12 $3,071

3070,8
$: $: $: $: $3,071

ELEC U.C. per Sf
Llghlnhrg Proleclion 13,700.00 0 $: $: $i: $27,40: $: $27,40:

ELEC U.C. per Sf
Grounding Grid 13,700.00 0 $: $: $: . $13,70: $: $13,70:

ELEC U.C, per Sf
Wiring Devlcea & Enclosures 13,700.00 0 $: $: $: $13,70: $: $13,70;

Subtotal $6,142 $0 $0 $54,800 $0 $60,942
Sales Tax $0
INEEL ORG Labor/Subcontractor Overhaada

$0
$2,5%

$0
$0 $0 $22,9: $0 $25,5:

Subtotal Estimate $86,496
Escalation $2,237 $0 $0
Conllngency

$19,958 $0
$3,288 $0 $0

$22,195
$29,321 $0 $32,607

-Total 9116,3,3 MISC. COSTS - TFD 180 $14,240 $0 $0 $127,059 $0 $141,299

-- 9118.3.4 LIGHTING - TFD
ELEC

Lighting

U.C. per Sf .0
13,700.00 0 $0 $: $: $: $53,:3: $53,:3:
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Projecl Name:
LfNEX Feasibility Study- Option B - Modified UNEX In GFF
Project Location: /NTEC
Eslimale Number:2570 - Opt/on B

LEVEL 0rgh3ubcontractor
- fIl18.3.4LIGHTING- TFD

CONSTRUCTION DETAIL ITEM REPORT

QTY Hrs CrewlRate Labor Const Eqp Matl Slc Other TOTAL

Subtolal $0 $0 $0 $0
Sales Tax

$53,430 $53,430
$0 $0

INEEL ORG Labor/Subcontractor Overheads
$0 $0

$0
$0

$0
$0

$0 $0 $0 $0

Subtotal Estimate $53,430
Escalation $0 $0 $0 $0 $13,710
Contingency $0 $0 $0

$13,710
$0 $20,142 $20,142

-Total 9116.3.4 LIGHTtNG - TFD o $0 $0 $0 $0 $87,282 $07,282

- 9116.4.2 RACEWAYS, CONDUCTORS, AND GROUNDING - BOILER HOUSE
ELEC U.C. per Ls 12000 12000

Branch power and Ilghtlng circuits 1,00 0 $: $: $: $: $12,000 $12,000

Subtotal $0 $0 $0 $0
Sales Tax $0

$12,000
$0

$12,000

INEEL ORG Labor/Subcontractor Overheads $0 $0
$0

: % : $0

Subtotal Estimate
Escalation ~ $0 $0 $0

$12,000
$0 $3,079 $3,079

Contingency $0 $0 $0 $0 $4,524 $4,524

–Total 9116.4.2 RACEWAYS, CONDUCTORS, AND GROUNDING - BOILER o
HOUSE

$0 $0 $0 $0 $19,603 $19,603

- 9116.4.3 MISC. COSTS - BOILER HOUSE
ELEC

Testing of systems and equipment
U.C. par La 40 CN-ELEC 1364.8

1.00 40 $34.12 $1,365
1364.8

$: $: $1,365

ELEC U.C. perLs 40
Material handling

CN.ELEC 1364.8
1.00 40 $34.12 $1,365 $:

1364.8
$: $: $: $1,365

ELEC U.C. per Sf
Llghhdng Protection 3,120.00 0 $: $: $: $6,24: $: $6,24;

ELEC U.C. par Sf
Grounding Grid

o
3,120.00 0 $: $: $0 $3,12; $: $3,12;

ELEC U.C. per Sf
Wiring Devices & Enclosures 3,120.00 0 $: $: $: $3,12; $: $3,12~
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Project Name CONSTRUCTION DETAIL ITEM REPORT
UNEX Feasibility Study- OptIon B - Modified UNEXln GFF
Pro]ect Location: /NTEC
Estimale Numbec2570 - Opf/on B

LEVEL OrglSubcontractor
- 9116.4.3MISC. COSTS - BOILER HOUSE

ELEC
Boiler Controls

QTY Hrs Crew/Rate Labor Const Eqp

Clienk V. J. Balls

Prepared By: Rowley/ Mitchell / Marler
Estimate Type: Planning

Matl Slc Other TOTAL

U.C. per Lol 100 ‘ CN-ELEC 3412
1.00

3000
100 $34.12 $3,412 $:

6412
$3,000 $: . $: $6,412

Subtolal $6,142 $0 $3,000 $12,460 $0
Sales Tax

$21,622

INEEL ORG Labor/Subcmnlraclor Overheads
$0 $150

$2,5~ $0
$.0 $150

$1,321 $5,23 $0 $9,129

Subtotal Estimate
Escalation

$30,901

Contingency
$2,237 $0 $1,147 $4,545 W
$3,266 $0 $1,685

$7,929
$6,678 $0 $11,649

-Total 9116.4.3 MISC. COSTS - BOILER HOUSE 180 $14,240 $0 $7,304 $28,936 $0 $50,479

- 9116.4.4 LIGHTING - BOILER HOUSE
ELEC U.C. par Sf

Lighting 3,120.00 0 $: $: $: $9,36: $: $9,36:

Subtolal $0 $0 $0 $9,360 $0 $9,360
Sales Tax $0
INEEL ORG Labor/Subcontractor Overheads

$0 $0
$0

$0
$0 $0 $3,9% $0 $3,9E

Subtotal Estimate
Escaletlon $0

$13,285

Contingency
$0

$0
$3,409

E
$3,409

$0 $5,006 E $5,008

-Total 9116,4.4 LIGHTING - BOILER HOUSE o’ $0 $0 $0 $21,702 $0 $21,702

- 9116.5.1 SWITCHGEAR AND TRANSFORMERS - INTERIM STORAGE
ELEC LLC. p8r LOT 480 CN-ELEC 16377.6

SWITCHGEAR AND TRANSFORMERS 1.00 480 $34.12 $16,378
100000

$: $100,000 $: 0 116377.6
$0 $116,378

Subtolal
Sales Tax

$16,378 $0 $100,000 $0 $116,378

.$6,62
$

INEEL ORG Labor/Subcontractor Overhaads
$0 $5,000 $0
$0 $44,030

“ $5,000
$0 $0 $50,897

Subtotal Estimate
Escalation
Contingency

$5,965 $0 $38,241 $0
$172,275

$8.763 $0
$0

$56,161
$44,206

$0 $0 $64.944

-Total 9116.5.1 SWITCHGEAR AND TRANSFORMERS. INTERIM
STORAGE

480 $37,973 $0 $243,452 $0 $0. $261,425

- 9116,5,2 RACEWAYS, CONDUCTORS, AND GROUNDING - INTERIM STORAGE
ELEC U.C. per Ls

Branch powar and Ilghllng circuits 1.00
21000

0 $: $: $:
21000

$: $21,000 $21,000
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Project Name:

UNEX Feaslbllity Study - OptIon B - Modified UNEX In GFF
Project LocalIon: /NTEC
Estimate Numbec2570 - OptIon B

CONSTRUCTION DETAIL ITEM REPORT

LEVEL OrglSubcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl SIc Other TOTAL
-- 9116.5.2RACEWAYS,CONDUCTORS,AND GROUNDING - INTERIM STORAGE

Subtotal
Sales Tax

$0 $0 $0 $0 $21,000
$0

$21,000

INEEL ORG Labor/Subcontractor Ovarheads
$0 $0 $0

$0
$0

$0
$0

$0 $0 $0 $0

Subtotal Estimate
Escalation $0

$21,000
$0 $0 $0 $5,389 55.389

Contingency $0 $0 $0 $0 $7,917 $7:917

-Total 9116.5.2 RACEWAYS, CONDUCTORS, AND GROUNDING - 0
INTERIM STORAGE

$0 $0 $0 $0 $34,305 $34,305

- 9116.5.3 MISC. COSTS - INTERIM STORAGE
ELEC U.C. per Ls 100

Testing of systems and equipment 1.00 100
CN-ELEC 3412

$34.12 $3,412 $: 3412
$3,412

ELEC U.C. per Ls 100
Malerial handling 1.00 100

CN-ELEC 3412
$34.12 $3,412

3412
$3,412

ELEC U.C. per Sf
Lightning Prolecllon 20,440.00 0

ELEC U.C. per Sf
Grounding Grid 20,440.00 0

$: $40,88; $40,88:

$: 0
$0$20,44i $20,44;

ELEC U.C. per Sf
Wiring Devices & Enclosures 20,440.00 0 $: $: $20,44; $20,44~

ELEC
INSTRUMENTATION & CONTROLS

U.C. per LOT 100
1.00 100

CN-ELEC 3412
$34.12 $3,412

2500
$2,500

4750
$4,750 $: 10662

$10,662

Subtotal
Sales Tax

$10,236 $0 $2,500 $86,510 $0 $99,246

INEEL ORG Labor/Subcenlractor Overheads
$0 $125

$4,2: $0
$0 $125

$1,101 $38,2~ $0 $41,669

Subtotal Estimate
Escalation
Contingency

$3,728 $0 $956 $31,507
$141,040

$0 $36,191
$58477 $0 $1,405 $46,208 $0 $53,169

--Total 9116.5.3 MISC. COSTS - INTERIM STORAGE 300 $23,733 $0 $6,086 $200,581 $0 $230,401

-- 9116.5.4 LIGHTING - INTERIM STORAGE
ELEC U.C. per Sf

Lighling 20,440.00 0 $: $: $: $71,:4:
3.5

$: $71,540
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Project Name CONSTRUCTION DETAIL ITEM REPORT Clienk V. J. Balls

UNEX Feasibility Study- Option B - Modiiied UNEX In GFF ‘
Project Locatiorr INTEC

Prepared By: Rowley/ Mitchell/ MarIer
Estimate Type: Planning

Estimate Number:2570 - Opt/on B

LEVEL OrglSubcontractor QTY Hrs Crew/Rate Labor Const Eqp Slc OtherMatl _ TOTAL
- el16.5.4 LIGHTING- INTERIMSTORAGE

Subtotal $0 W $0
SalesTax W

$71,540 $0 $71,540

INEELORGLabor/SubconbaclorOverheads
$0 $0

$0
$0

$0 $0 $29,9:. $0 $29,9%

SubtotalEstimate
Escelallon $0 $0 $0

$101,539

Contingency $0
$26,055 $0

$0 $0
$26,055

$38.278 $0 $38,278

-Total 9116.5.4LIGHTING- INTERIMSTORAGE o $0 $0 $0 $165,872 $0 $165,872

- 9116.6 ELECTRICAL - TRANSFER TUNNEL
ELEC

LIGHTING

ELEC
VOICE PAGING / EVAC.

U.C. per SF CN-ELEC
1,500.00 0 $:

U.C. per SF 0.03 CN-ELEC 1.024
1,500.00 45 $34.12 $1,535

2.75
$:

2.75
$: $4,125 $: $4,125

3.024
$: $3,008 $: $: $4,535

Sublotal
Sales Tax

$1,535 $0 $3,000 $4,125 $0 $8,660

INEEL ORG Labor/Subconlraclor Overheads
$0 $150

$6~ $0
$150

$1,321 $1,7E : $3,694

Subtotal Estimate
Escalation $559 $0 $1,147

$12,505

Contingency
$1,502

$622 $0
$0

$1,665
$3,209

$2,207 $0 $4,714

—Total 9116,6 ELECTRICAL - TRANSFER TUNNEL 45 $3,560 $0 $7,304 $9,564 $0 $20,420

- 9301.1 CONSTRUCTION SUPPORT
BWI

Construcllon Supporl - .1% Of TCC
U.C. per Lot

1.00 0
169700

$169,700 $: $:
169700

$: $: $169,700

7620 U.C. per Wk 60 U60 1479.6

Radiological Control Technlclans -1.5 HE 104.00 6,240 $24.66 $153.678 $: ‘ $:
1479.6

$: $: $153,878

7610 U.C. per Hr 0.1 Z03 5.232
Redialion Conlrol - Management Supporl - 10% OF RCT 6,240.00 624

Total

$52.32 $32,646 $: 5,232
$: $32,646

Sublolal $356,226 $0 $0 $0 $0, $356,226
Sales Tax
INEEL ORG Labor/Subcontractor Overheads $166,0%

$0 $0
:

$0
$0 $0 $0 $166,0%

Subtotal Estimate $522,234
Escalation $134.005 $0 $0 $0 $0 $134.005
Contingency

.. —..——.
$236,246 $0 $0 $0 $0 $236:246

—Total 9301.1 CONSTRUCTION SUPPORT 6,664 $892,486 $0 $0 $0 $0 $892,466
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CONSTRUCTION DETAIL ITEM REPORT Client: V. J. Bails

Prepared By: Rowley /Mitchell / Marler -
Estlmale Type: Planning

LEVEL OrglSubcontractor
— 9301.2CONSTRUCTIONQUALITYCONTROL

Bwl
ConslrucllonQuallly Control -.1% Of TCC

QTY Hrs Crew/Rate Labor Const Eqp Matl WC Other TOTAL

U.C.PerLot 169700
1.00 0 $169,700 $:

169700
$: $: $: $169,700

Subtotal $169,700 $0 $0 $0 $0
Salea Tax $0 $0 $0

$169,700
$0

INEEL ORG Labor/Subcontractor Overheads

$0 $0

$0 $0 $0 $0 $0 $0

Subtotal Estimate
Escalation $43,545 $0 $0

$169,700

Contingency $76,768
$0 $0

$0
$43,545

$0 ~ $0 $0
—

$76,768

—Total 9301.2 CONSTRUCTION QUALITY CONTROL o $290,013 $0 $0 $0 $0 $200,013

- 9301.3 CONSTRUCTION DOCUMENTATION
BWI U.C. per Lot

PM Construction Document Control - .5% Of TCC 1.00 0
848500 848500

$648,500 $: $: $: $: $648,500

Sublotal
Sales Tax

$848,500 $0 $0 $0
$0 %

$846,500
$0

INEEL ORG Labor/Subconlraclor Overheads

$0 $0 $0
$0 $0 $0 $0 $0 $0

Subtotal Estimate $848,500

Escalation $217,725 $0 $0 $0 $0

Contingency $363,641 .$0 $0
.$217,725

$0 $0 $383,841

--Total 9301.3 CONSTRUCTION DOCUMENTATION o“ $1,450,066 $0 $0 $0 $0 $1,450,066

— 0PC3100 TESTING AND TURNOVER PLANNING
Bwl U.C. per Lot

Testing & Turnover Planning - .2% Of TCC 1.00 0
339400 339400

$339,400 $: $: $: $: $339,400

Sublotal $339,400 $0 $0 $0 $0 $339,400

Sales Tax $0 $0 $0 $0

INEEL ORG Labor/Subcontractor Overheads

$0 $0
$0 $0 $0 $0 $0 $0

Subtotal Estimate
Escalation

$339,400
$125,306 $0 $0 $0

Contingency $474,001

$0 $125,306

$0 $0 $0 $0 $474,001

---Total 0PC3100 TESTING AND TURNOVER PLANNING o $936,707 $0 $0 $0 $0 $938,707

-- 0PC3200 S. O. TESTING
BWI

SO Testing -5% Of TCC

U.C. per Lot 8485500 0 8485500

1.00 0 $8,465,500 $0 $: $: $: $6,485,500

I
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Project Name
UNEX Feasibility Study- Option B - Modified UNEX In GFF
ProjectLocatiort /NTEC
Estimate Number:2570 - Option B

LEVEL OrglSubcontractor
- OPC3200S. O.TESTING

QTY

CONSTRUCTION DETAIL ITEM REPORT

Hrs Crew/Rate Labor Const Eqp

Client V. J. Balls

Prepared By: Rowleyl Mitchell lMarler
Estimate Typrx Planrdng

Matl Slc Other TOTAL

Sublolal $8,485,500
SalesTax

$0 $0
$0

$0
%

$’8,485,500

INEELORGLabor/SubrxmlractorOverheads
$0 $0

$0 $0 $0 $0 E &

Subtotal Estimate $8,485,500
Escalation $.3,132.847 $0 $0 $0 $0
Contingency $11,850,714 $0

$3,132,847
$0 $0 $0 $11,850,714

—Total OPC3200S.O.TESTING o $23,469,060 $0 $0 $0 $0 ‘ $23,469,060

- 0PC3300 ORR SUPPORT
BWI

ORR SUIIrlOd - .22% Of TCC
U.C. per Lot

1.00 o“
373400 373400

$373,400 $: $: $: $’: $373,400

Subtotal
Sales Tax

$373,400 $0 $0
$0

$0 $373,400

E
INEEL ORG Labor/Subcontractor Overheads

$0
$0 :

$0
$0 : $0 $0

Subtotal Estlmato
Esselallon $137,859 $0

$373,400
$0 $0 $0

Contingency $521,484 $0 $0
$137,859

$0 $0 $521,484

-Total 0PC3300 ORR SUPPORT o $1,032,744 $0. $0 $0 $0 $1,032,744

— 0PC3400 FACILITY ACCEPTANCE REVIEW
BWI U.C. per Lot 254800

Facllily Aweptance Review - .15% Of TCC 1.00 0 $254,600 $:
254800

$: $: $: $254,600

Sublotel $254,600
Sales Tax

$0 $0

$0 “ $0
$0 $0 $254,600

INEEL ORG Labor/Subconlraclor Overheads
$0 $0

$0
$0

$0
$0

$0 $0 $0 $0

Subtotal Estimate $254,600
Escalation $93,998 $0

Contingency
$0 $0 $0

$355,570 $0 $0 $0
$93,998

$0 $355,570

-Total 0PC3400 FACILITY ACCEPTANCE REVIEW o $704,189 $0 $0 $0 $0 $704,169

-. 0PC3500 RADIOLOGICAL CONTROL SUPPORT
BWI

Radiological ControlSupport-.1 1% Of TCC

U.C. per Lot
1.00 0

188700
$166,700

188700
$: $: $186,700
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Project Name:
UNEX Feasibility Study- Option B - Modified UNEX In GFF
Project Location: /NTEC

Estimate Number:2570 - Opffon /3

LEVEL OrglSubcontractor
- OPC3500RADIOLOGICALCONTROLSUPPORT

CONSTRUCTION DETAIL ITEM REPORT

QTY Hrs Crew/Rate Labor Const Eqp Matl _WC Other TOTAL

Sublolal
Sales Tax

$188,700 $0 $0
$0

$0
E

$188,700
$0 $0

INEEL ORG Labor/Submntraclor Overheads $0 %
$0

$0 $0 $0 $0

Subtotal Estimate
Escalation $66,930 $0 $0

$186,700
$0

Contingency $260,742
$68,930

$0 $0 $0 ; $260,742

--Total 0PC3500 RADIOLOGICAL CONTROL SUPPORT o $516,372 $0 $0 $0 $0 $516,372

– OPC3600 OPERATOR TRAINING
BWI U.C. per Lot 3394200

Operator Training - 2% Of TCC
3394200

1.00 0 $3,394,200 $: $: $; $: $3,394,200

Subtotal
Sales Tax

$3,394,200 $0 $0

$0
$0 $3,394,200

:
INEEL ORG Labor/Subcndreclor Overheads

$0
$0 $.

$0 $0
$0 $0 $0 $0

Subtotal Estimate $3,394,200
Escalation
COnlingency

$1,253,139 $0 $0 $0
$4,740,285 $0 :

$1,253,139
$0 $0 $4,740,285

I
—Total OPC3600 OPERATOR TRAINING o $9,387,624 $0 $0 $0 $0 $9,387,624

— OPC3700 OPERATING PROCEDURES
BWI

Operating Procedures - .44Y. Of TCC
U.C. per Lot

1.00 0
746700

$746,700 $: $8
746700

$: $: $746,700

Subtotal $746,700 $0
Sales Tax

$0 $0
$0

$0 $746,700

INEEL ORG Labor/Subcontractor Overheads
$0 $0

$0
$0

$0 $0
$0

K $0 $0

Subtotal Estimate
Escalation $275,682

$746,700
$0 $0 $0 $0

Contingency $1,042,629 $0 $0
$275,662

$0 $0 $1,042,829

---Total OPC3700 OPERATING PROCEDURES o $2,065,211 $0 $0 $0 $0 $2,065,211

— OPC3800 START-UP COORDINATION
BWI U.C. per Lot 220600

Startup Coordination - .13% Of TCC 1.00 0
220600

$220,600 $: $: $: $! $220,600
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ProJectName “ CONSTRUCTION DETAIL ITEM REPORT Client V. ./. Balls
UNEX Feasibility Sfudy - Option B - Modified UNEX in GFF
Project Locatiorx /NTEC

Prepared By Rowleyl Mitchelll Marler
Estimate Type Planning

Estimate Number:2570 - Opt/on B

LEVEL Org/Subcontractor
- OPC3800 START.UP COORDINATION “

QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL

Sublolal
.,

$220,600 $0 $0 $0 $0 $220,600
SalesTax $0 $0 $0 $0 $0 $0
INEELORGLabor/SubsonlraclorOverhaads $0 W $0 $0 so $0

Subtotal Estimate
Esselalion $81,446

$220,600

$0
Contingency $306,086

$0 $0 $0 $61,446
$0 $0 $0 $0 $308,066

-Total OPC3800 START-UP COORDINATION o $610,132 $0 $0 $0 $0 $610,132

- OPC3900 SPARES
BWI U.C.per Lot

Spares
1000000

1.00 0 $1,000,000 $:
1000000

$: $: $: $1,000,000

Subtotal $1,000,000 $0 $0 $0
Sales Tax .$0 $0 $0

$1,000,000-
%

INEEL ORG Labor/Subconlrector Overhaads “ $0
$0

$0

$0
$0 $0 $0 $0

Subtotal Estimate
Escalation $369,200 $0

$1,000,000

Contingency $1,396,584
$0 $0 $0 $360,200

$0 $0 $0 $0 $1,396,564

-Total OPC3900 SPARES o . $2,765,784 $0 $0 $0 $0 $2,765,764

- GAPIF Non.Org G&A and PIF
PF NOGAPIF
Procurement Fae %

U.C. per $
1,364,080.00 0. $: $: $: $: $1,364,08; $1,364,06;

Subtotal $0 $0
Sales Tax

$0 $0
$0

$1,364,080 $1,364,000

ltdEEL ORG Labor/Subcontractor Overheads
.$0 $0

$0
$0

$0
$0

% $0 $0 $0

Subtotal Estlmata
Escalation

$1,364,080

Conlingancy
$0 $0 $0
$0

$0
$0 $0 $0 $941,2~ $941,2%

-Totat GAPIF Non.Org G&A and PIF o $0 $0 $0 $0 $2,305,205 $2,305,295

.
,

.,

I

<

,
!
1 00/30/2000 Success Estimathrg and Cost Management System Page No. 63



Project Name:

UNEX Feasibility Study- Option B - Modified UNEX In GFF
Project LocalIon: IN7EC
Estimate Numbec2570 - Option B

CONSTRUCTION DETAIL ITEM REPORT

LEVEL OrglSubcontractor QTY Hrs Crew/Rate Labor Const Eqe Slc OtherMatl _ TOTAL

Subtotal MODIFIED UNEX IN GFF - OPTION B p.;.,,.. $430,270 $94,703,382 $15,102,019 $1,695,510 I&k,,,.,,.,

Sales Tax $4,735,169 $0
INEEL ORG Labor/Subcontractor Overheads $4,463,4;;

$4,735,169
$141,5;: $32,330,226 $4,553,1: $0 $41,488,417

Subtotal Estimate $**.*** ,**

Escalation $31,290,424 $146,741 $33,811,868 $5,043,526
Contingency

$85,045 $70,3+7,604
$81,671,787 $421,957 $57,212,909 $8,868,042 $1,066,158 $“’;’’,’”

Total MODIFIED UNEX IN GFF - OPTION B 368,957 $253,944,530 $1,140,564 $222,793,555 $33,566,775 $2,846,713 $514,292,1 37

08/30/2000 Success Estimating and Cost Management System Page No. 64
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MODIFIED UNEX PROCESS IN A GREEN J3’IELD

@RISK SensitivityReport .

SensitivityRanking
Step-Wise Regression

1

FACILITY

Rank

- PRO
1
2

3

4

5

6

7

8

9

10
11
12
13
14
Is
16
17

16

19

20
21
22

..-, .

ROJECTEXECUTION $B$5 0.11031 0.0361I $5,460,6701
ITLEI DESIGN $B$7 0,
UALITYASSURANCE $B$9 0.

ETE $B$15 o.
; l$B$t6 I o
IT DEVELOPMENT 1$B$3 o

ECHANICAL
SWORK $
,CTRICAL $.. .. . ... .- -. .. . . . .- *

23

24 IDOORS& WINDOWS ]$B$18 I 0.00271 0.0009! $135;2821 2 ‘-I 60/0

3.0546

11:55 AM 8128100



. _— —. —.—-

MODIFIED UNEX PROCESS IN NWCF

@RISK Output Detail: 3eport

OutputStatistics

outputs - PROJECT DEVELOPMENT / Contingency

Simuiation# 1
Statistics / Cell $F$3.,.

Minimum

Maximum

Mean

Standard Deviation

Variance

Skewness

Kurtosis

NumErrs

Mode

570

10%
15?40

20%

25’%

3070 ““

35%

40?40

45%

500/0

35%

;0’??0

550/0

70%

75?40

30%

3570

10’?40

35?4.

I
30304452.......... .. ....—______-..”-..

303403552.—....——.---,____... . . .... .
150794511.3—- -——— -.-—-

I 42379377.741——-, —.- ——.-.

l--
1.79601 E+l 5-. ———-- .-,.-.-” _-_,.,
0.246673946..— ..-.-—e-—...--..
2.992241848

t ‘-—--’–--—-”a

l==
.————

160080732.8.,.-—. —--.--—_. _____
84663352.54——
97345008.06
10~21 8848.5
11 45275=

120403432
126284140.7
~24151 59.4-——— ~—.
137991648.2
1~3257467.1

148516365
15EW5W
16042604&~

766772639.2--—-
171966221.6—- ——

178819536
I 186178864.21

195579794.7..—.-— — --.. —...
205467870.1.. — —..._..__ ._. .-
222348651.7

,

11:10 AM 8/28/00
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MODIFI131) UNEX PROCESS IN-NWCF
.

*

. .
. .. .. . ,

. .

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

250000000
. . . . .. . .. . .-”

... .
.. ‘
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.
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Pro]ect Name: TPC Summary Report 2
Universal Solvent EMractlon (UNEX) Feasibility Study- Option C - UNEX In NWCF
Project Location: /NTEC

,4 Project Numben 2570- Opt/on C
.4

ESTIMATE ELEMENT Estimate Subtotal Escalation Contingency TOTAL

24.17% 41.54%
Total Estimated Cost (TEC) $260,647,313 $62,998,496 $134,45&;; $458,098,804

14.03%
Other Project Cost (OPC) $83,900,600 $11,768,246 $50,590;186 $146,259,031

Total Project Cost (TPC) $344,547,9”

Rounded TPC (Rounded to the neareat $ 1000000)

21.70% 44. 13%

3 $7’4,766,7’42 $185,043,-81

I I i Remarks

$604,357,835

$604,000,000

:{ Type of Estimate m

Estimator: Rowlev / Mitchell/ Marler

I Checked BY

Approved By:1,
~

INEEL

08/30/2000 144%29 Success Estlmatlng and Cost Management System Page No. 1
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ProjectName: Project Summary
Universal Solvent Extract/on (UNEX) Feasibility Study- OptIon C - UNEX In NWCF
Pro]ect Location: U’JTEC
Estimate Number:2570 - OptIon C

LEVEL
OPC1OOO PROJECT DEVELOPMENT

OPC1OO1

OPC1OO1.1

OPC1OO1.2

OPC1OO1.3

OPCIOO1.4

OPC1OO1.5

0PC1600

0PC2000

OPC2001

0PC2001.I

0PC2001,2

0PC2300

1000

1100

1110

1200

1300

1400

1500

2000
INEEL

08/30/2000

--PROJECT DEVELOPMENT

--CONCEPTUALDESIGN

--PROJECT EXECUTIONPLAN

--WORK PACKAGEDEVELOPMENT

—TASK BASELINEAGREEMENT

—PRELIMINARYSAFETYANALYSISREPORT(PSAR)

--TECHNICAL DEVELOPMENT

PROJECT EXECUTION

--PROJECT EXECUTION

--PROJECT SUPPORT

-.PERMilTING

--DECON SOLUTION PROCESSING

CONSTRUCTION MANAGEMENT

--CONSTRUCTION SUPERVISION & ENGINEERING

--CM - CONDUCT OF OPERATIONS/CONDUCT OF MAINTENANCE

-CM PROJECTCONTROLS

-.CMENVIRONMENTAL SAFETY&HEALTH (ES&H)

--CM TRAINING

-CM - OTHER DIRECT COSTS

TITLE I DESIGN

Estimate Subtotal
$16,418,300

$5,418,300

$3,472,400

$173,600

$399,300

$573,000

$800,000

$11,000,000

$52,158,600

$9,708,600

$5,208,600

$4,500,000

$42,450,000

$18,751,000

$15,626,000

$347,200

$1,215,300

$868,100

$347,200

$347,200

$10,417,300

Report

Escalation
$978,531

$322,931

$206,955

sio,347

$23,798

$34,151

$47,680

$655,600

$5,132,205

$0

$0

$0

$5,132,205

$4,811,507

$4,009,632

$89,092

$311,846

$222,754

$89,092

$89,092

$1,259,452

144531 Success Estlmatlngand Cost Management System

Client: V. J. Balk
Prepared By: Rowley lMltchell lMarIer
Estimate Type /J/ann/ng

Contingency
$13,666,762

$1,894,606

$1,214,187

$60,702

$139,622

$200,360

$279,734

$11,772,156

$15,312,777

$4,368,870

$2,343,870

$2,026,000

$10,943,907

$13,666,254

$11,388,666

$253,049

$885,745

$632,696

$253,049

$253,049

$4,904,236

Continqencv Y.
78.56?40

as,oo~o

33.00%

33.00%

33.00%

33,00%

33.00%

101.00%

26.73%

45,00%

45.00%

45,00%

23.oo%

58.00%

58.00%

58.00’70

58.00%

58.00%

58,00?’.

58.00V0

42.oo?!o

TOTAL
“$31,063,593

$7,635,837

$4,893,542

$244,649

$562,721

$607,511

$1,127,414

$23,427,756

$72,603,582

$14,077,470

$7,552,470

$6,626,000

$58,526,112

$37,228,760

$31,024,298

$689,341

$2,412,891

$1,723,550

$689,341

$689,341

$16,580,987

Page No. 1



Prolect Name: Proiect Summarv Ret)ort
Universal Solvent ExtractIon (UNEX) Feaslblllty Study - OptIon C - UNEX In NWCF “

-.

Project Location: INTEC
Estimate Numbec2570 - Opt/ort C

LEVEL
2400 --DESIGN ACTIVITIES

3000

3400

4000

4100

5000

5100

5110

5200

5300

5400

6000

8000

8300

9000

9100

9101

9101.1

9101.2

9102

INEEL

08/30/2000

TITLE II DESIGN

--DESIGN ACTIVITIES

QUALITY ASSURANCE

--QUALITY ASSURANCE

PROJECT MANAGEMENT

--PM ADMINISTRATION

--PM - CONDUCT OF OPERATIONWCONDUCT OF MAINTENANCE

--PM PROJECT CONTROLS

--PM RECORDS MANAGEMENT

--SAFETY ANALYSIS

CONSTRUCTION AE SUPPORT

GOVERNMENT FURNISHED EQUIPMENT

--GFE LABOR

CONSTRUCTION

--CONSTRUCTION SUBCONTRACTS

-GENERAL CONDITIONS

------GENERAL CONDITIONS

------GC - CONDUCT OF OPERATIONS/CONDUCT OF MAINTENANCE

---SITEWORK

Estimate Subtotal
$10,417,300

$19,619,200

$19,619,200

$8,681,100

$8,681,100

$22,903,900

$13,889,700

$6%400

$3,472,400

$3,472,400

$2,000,000

$2,604,300

$158,420

$158,420

$175,776,804

$173,621,412

$17,288,999

$15,880,864

$1!408,135

$920,348

Escalation
$1,259,452

$3,009,585

$3,009,585

$2,227,570

$2,227,570

$5,877,141

$3,564,097

$17,808

$891,018

$891,018

$513,200

$668,263

$40,651

$40,651

$45,104,328

$44351,254

$4,436,357

$4,075,030

$361,327

$236,161

14:45:31 Success Estlmatlng and Cost Management System

Client: V. J. Balls
Prepared By: Rowley /Mitchell / Marler
Estimate Type: /V?nn/ng

Contirmency
$4,904,236

$7,467,499

$7,467,499

$3,490,774

$3,490,774

$12,375,848

$7,505,133

$37,499

$1,676,270

$1,876,270

$1,080,676

$916,318

$266,754

$266,754

$90,150,610

$87,902,585

$9,776,410

$6,980,152

$796,258

$740,166

Contirwencv 70
42.()()VO

33.00%

33.00%

32.00%

32.00%

43.00%

43.00%

43.00%

43.00%

as.oo~o

43.00%

28.00%

134.00%

134.oo%

40.81 %

40.29%!.

45.00%

45.00%

45.00%

64.00%

TOTAL
$16,580,987

$30,096,284

$30,096,284

$14,399,445

$14,399,445

$41,156,888

$24,958,930

$124,707

$6,239,688

$6,239,688

$3,593,876

$4,188,881

$465,825

$465,825

$311,031,742

$306,075,251

$31,501,766

$28,936,046

$2,565,720

$1,896,674

Page No. 2
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ProjectName Project Summary Report
Universal Solvent Extraction (UNEX) Feasibility Study- Option C - UNEX [n NWCF
Project Location: /NTEC
Estimate Numbec2570 - Opt/on C

LEVEL
9102.1 ------SITEWORK - UTILITIES

9102.2

9102.3

9102.4

9t 02.5

9102.6

9103

9103,2

9103.3

9103,4

9103,5

9105

9105.1

9105.1.1

9105.3

9105,4

9105.5

9107

9107.1

9107.2

9107.3

9106

---SITEWORK - TFD FACILITY

----.-SITEWORK - BOILER HOUSE

------SITEWORK - STORAGE FACILITY

------SITEWORK - TUNNEL

------SITEWORK - PAVING

---CONCRETE

--.---CONCRETE - TFD FACILITY

------CONCRETE - BOILER HOUSE

.--CONCRETE - STORAGE FACILITY

------CONCRETE - TUNNEL

--METALS

------METALS - DEMOLITION

--------METALS DEMOLITION - CALCINER CELL

---METALS - TFD FACILITY

------METALS - BOILER HOUSE

-----METALS . STORAGE FACILITY

--THERMAL & MOISTURE PROTECTION

------THERMAL & MOISTURE PROTECTION - TFD FACILITY

------THERMAL & MOISTURE PROTECTION - BOILER HOUSE

------THERMAL & MOISTURE PROTECTION - STORAGE FACILITY

---DOORS & WINDOWS

INEEL

14:45:31

Estimate Subtotal
$71,860

$353,216

$75,158

$158,102

$197,0e5

$64,927

$4,104,590

$2,670,605

$48,364

$1,292,540

$93,081

$4,612,980

$10,662

$10,882

$546,606

$151,151

$4,104,341

$1,287,364

$721,911

$85,532

$479,921

$281,930

Escalation
$18,439

$90,635

.$19,285

$40,569

$50,572

$16,660

$1,053,238

$665,277

$12,410

$331,666

$23,885

$1,235,011

$2,792

$2,792

$140,259

$38,785

$1,053,174

$330,338

$185,242

$21,948

$123,148

$72,343

Success Est/mat/ng and Cost Management System

Clienk V. J. Balls
Prepared By: Rowley lMitchelll Marler
Estimate Type: P/ann~ng

Contingency
$57,791

$284,065

$60,444

$127,150

$158,500

$52,216

$1,341,035

$872,529

$15,601

$422,293

$30,411

$1,572,478

$3,555

$3,555

$178,585

$49,383

$1,340,954

$420,602

$235,660

$27,945

$156,798

$92,111

Continqencv 940
64.00%

64.00%

64.00%

64.00%

64.00%

64.00%

28.00%

26.00%

26,00%

26.00’%

26.00%

26.00%

26.00’%

26.00%

26.00%

26,00%

26.00%

26.00%

26.00%

26,00%

26.00%

26.00%

Page No.

TOTAL
$148,090

$727,916

$154,6e7

$325,821

$406,157

$133,803

$6,498,863

$4,228,411

$76,576

$2,046,499

$147,377

$7,620,468

$17,229

$17,229

$865,451

$239,319

$6,498,469

$2,038,304

$1,143,014

$135,424

$759,666

$446,385

3



Project Name: Project Summary Report
Universal Solvent Extraction (UNEX) Feasibility Study- Option C - UNEX in NWCF
Project Location: iNTEC
Estimate Numbec2570 - Option C

LEVEL
------DOORS & WINDOWS - TFD FACILITY9108,2

9108.3

9108,4

9109

9109.1

9109.2

9109.3

9109.4

9110

9110.1

9110.2

9110.3

9110.4

9111

9111.1

9111.1.1

9111,1.2

9111.1.3

9111.1.4

9111! 1.5

9111,6

9111.2

INEEL

08/30/2000

------DOORS & WINDOWS - BOILER HOUSE

------DOORS & WINDOWS - STORAGE FACILITY

-.-FINISHES

------FINISHES - NWCF

------FINISHES - TFD FACILITY

------FINISHES - BOILER HOUSE

------FINISHES - STORAGE FACILITY

---SPECIALTIES

------SPECIALTIES - NWCF

------SPECIALTIES - TFD FACILITY

------SPECIALTIES - BOILER HOUSE

------SPECIALTIES - STORAGE FACILITY

--EQUIPMENT

------EQUIPMENT - IN NWCF

--------EQUIPMENT - CALCINER CELL

--------EQUIPMENT - OFF GAS CELL

--------EQUIPMENT - BLEND & HOLD CELL

--------EQUIPMENT - VALVE CUBICLE

--------EQUIPMENT - STORAGE AREA

--------EQUIPMENT - GROUT FACILITY

------EQUIPMENT - THIN FILM DRYER FACILITY

14:45:31

Estimate Subtotal Escalation
$184,721 $47,399

$35,221

$61,96EI

$955,827

$152,711

$500,276

$1,902

$300,93e

$76,586,759

$1,765,256

$16,398,054

$62,343

$56,361,106

$38,884,077

$e,e67,890

$406,709

$l,423,7e4

$234,834

$14,665

$1,273,359

$5,514,538

$1,621,050

$9,038

$15,906

$245,265

$39,166

$128,371

$4ee

$77,221

$19,652,162

$452,965

$4,720,941

$15,997

$14,462,260

$9,977,654

$2,275,500

$104,361

$365,343

$60,258

$3,763

$326,744

$1,415,031

$415,962

Success Estimating and Cost Management System

Client: V. J. f3a/is
Prepared By: Rowiey / Mitcheii / Marler
Estimate Type: Pianning

Continuenc~
$60,351

$11,507

$20,253

$312,284

$49,893

$163,448

$621

$9e,321

$28,S71,677

$665,466

$6,935,699

$23,502

$21,247,010

$33,714,594

$7,6&3,939

$352,636

$1,234,496

$203,614

$12,716

$1,104,071

$4,781,403

$1,405,538

Continqencv ‘YO
26.00%

26.00%

26.00%

26.00%

26.00%

26.00%

26.00%

26.00%

30.00%

30.00%

30.00%

30.00%

30.00%

69.00%

69.00%

69.00%

69.00%

69.00%

69.00%

69.00%

69.00%

69.00%

TOTAL
$292,472

$55,766

$96,147

$1,513,377

$241,790

$792,095

$3,011

$476,481

$125,110,599

$2,e83,687

$30,054,694

$101,843

$92,070,376

$S2,576,325

$le,832,329

$863,709

$3,023,624

$498,706

$31,144

$2,704,174

$11,710,972

$3,442,550

Page No. 4
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ProjectName: Project Summary Report
Universal Solvent Extraction (UNEX) FeaslbllIty Study - OptIon C - UNEX In NWCF
Project Location: /NTEC - - - - -
Estimate Number:2570 - Opt/on C

LEVEL
9111.3 --.-EQUIPMENT - BOILER HOUSE

9111.6

9111.7

9111.7.1

9111.7.2

9111.7.3

9111.7.4

9114

9114.4

9115

9115.1

9115.1.1

9115.1.3

9115.1.4

9115.1.5

9115.2

9115.2.1

9115.2.2

9115.2.3

9115,2

9115.2.1

9115.2.2

INEEL

08/30/2000

------EQUIPMENT - STORAGE FACILITY

------EQUIPMENT DEMOLITION

.-------EQUIPMENT DEMOLITION - CALCINER CELL

-------EQUIPMENT DEMOLITION - OFF GAS CELL

-.------EQUIPMENT DEMOLITION - BLEND & HOLD CELL

--------EQUIPMENT DEMOLITION - VALVE CUBICLE

--CONVEYING SYSTEMS

------CONVEYING SYSTEMS - STORAGE FACILITY

--MECHANICAL

------MECHANICAL DEMOLITION

------.-MECHANICAL DEMO . CALCINER CELL

--------MECHANICAL DEMO - OFF GAS CELL

-------MECHANICAL DEMO - BLEND & HOLD CELL

--------MECHANICAL DEMO - VALVE CUBICLE

------MECHANICAL - NEW - NWCF

-.------HVAC - NEW - NWCF

--------PIPING - NEW - NWCF

------FIRE PROTECTION - NEW - NWCF

------MECHANICAL - NEW - TFD FACILITY

--------HVAC - TFD FACILITY - HOT CELL

--------HVAC - TFD FACILWY - OPERATING CORRIDORS

1445:31

Estimate Subtotal
$1,373,665

$22,081,543

$4,939,926

$1,280,172

$1,296,236

$1,553,663

$807,637

$9,865,129

$9,665,129

$16,133,906

$5,129,215

$1,984,201

$1,094,474

$1,094,474

$956,066

$7,073,412

$6,561,337

$428,065

$64,010

$2,766,709

$877,596

$1,523,564

Escalation
$352,462

$5,666,124

$1,267,566

$326,492

$333,127

$396,726

$207,240

$2,531,392

$2,531,392

$4,139,960

$1,316,157

$509,146

$280,842

$260,642

$245,327

$1,615,037

$1,663,639

$i09,641

$21,557

$709,937

$225,191

$390,947

Success Estlmatfng and Cost Management System

,

Client V. J. Balls
Prepared By: RowIeylMltchell lMarler
Estimate Type: Planning

Contingency
$1,191,042

$19,145,890

$4,283,185 “

$1,109,978

$1,125,641

$1,347,301

$700,265

$1,115,667

$1,115,667

$8,312,285

$2,642,6o3

$1,022,272

$563,880

$563,880

$492,571

.$3,644,264

$3,360,440

$220,542

$43,263

$1,425,425

$452,143

$784,949

Continaencv ?’0
69.00%

69.00%

69.00%

69.00%

69.00%

69.00%

69.00%

9.00%

9.00%

41.00%

41.00%

41.00%

41.00%

41.00%

41.00%

41.00%

41.00%

41.00%

41,00%

41.00%

41.00%

41.00%

Page No.

TOTAL
$2,917,169

$46,693,558

$10,490,699

$2,718,642

$2,757,005

$3,299,910

$1,715,142

$13,512,208

$13,512,208

$26,586,151

$9,087,975

$3,515,616

$1,939,196

$i,939,196

$1,693,963

$12,532,714

$11,625,416

$756,448

$146,850

$4,902,071

$1,554,929

$2,699,460

5



Project Name: Project Summary Report
Un/versa/ Solvent Extractlorr (tAVEX)Feaslblllty Study - OptIon C - UNEX In NWCF
Project Location: INTEC
Estimate Number:2570 - Opt/on C

LEVEL
9115.2.3 --------PLUMBINGI PIPING- TFDFACILITY

9115.3

9115.3.1

9115.3.2

9115.3.3

9115.3.4

9115.4

9115.4.1

9115,4.2

9115.4.3

9116

9116.1

9116.1.1

9116.1.3

9116.1.4

9116.1.5

9116.2

9116.2.1

9116.2.2

9116.2.3

9116.3

9116.3.1

INEEL

08/30/2000

------MECHANICAL - NEW - BOILER HOUSE

-.------HVAC - BOILER HOUSE

--------PLUMBING - BOILER HOUSE

--------PIPING - BOILER HOUSE

--------FIRE PROTECTION - BOILER HOUSE

-.----MECHANICAL - NEW - STORAGE FACILITY

--------HVAC - STORAGE FACILITY

--------PIPING / PLUMBING - STORAGE FACILITY

--------FIRE PROTECTION - STORAGE FACILITY

---ELECTRICAL

------ELECTRICAL - DEMOLITION

--------ELECTRICAL DEMO - CALCINER CELL

--------ELECTRICAL DEMO - OFF GAS CELL

--------ELECTRICAL DEMO - BLEND & HOLD CELL

--------ELECTRICAL DEMO - VALVE CUBICLE

------ELECTRICAL - NEW - NWCF

--------SWITCHGEAR AND TRANSFORMERS - NWCF

--------RACEWAYS, CONDUCTORS, AND GROUNDING - NWCF

--------MISC. COSTS - NWCF

------ELECTRICAL - NEW - TFD FACILITY

Estimate Subtotal Escalation
$365,549 $93,600

$400,820

$66,261

$4,739

$310,107

$17,713

$763,750

$556,643

$66,862

$116,044

$2,499,503

$669,519

$222,360

$222,360

$222,360

$222,360

$733,960

$463,791

$125,000

$125,169

$266,774

--------SWITCHGEAR AND TRANSFORMERS - TFD $14,068

14:45:31 Success Estlmatlng and Cost Management System

$102,85O

$17,516

$1,218

$79,573

$4,545

$195,976

$143,399

$22,802

$29,777

$641,372

$226,251

$57,063

$57,063

$57,063

$57,063

$186,334

$124,141

$32,075

$32,116

$66,454

$3,610

Client: V. J. Balls
Prepared By: Rowley /Mitchell / Marler
Estimate Type: P/ann/ng

Contingency
$186,333

$208,505

$35,166

$2,442

$159,789

$9,126

$393,489

$267,919

$45,782

$59,767

$1,633,255

$581,240

$145,310

$145,310

$145,310

$145,310

$479,593

$318,124

$61,679

$61,769

$174,318

$9,193

Continuencv 70
4i.oo%

41 .00%

41 .00%

41 .00%

41 .00%

41.00%

41 .oo%

41 .00?’!0

41.00%

41 .00%

sz.oo~o

52.00%

52.00%

52.00%

52.00%

52.00%

52.00%

52.00’%

52.00%

52.00%

52.00%

52.00%

TOTAL
$647,662

$710,175

$120,945

$6,397

$549,449

$31,364

$1,353,217

$990,162

$157,447

$205,606

$4,774,131

$1,899,010

$424,753

$424,753

$424,753

$424,753

$1,401,667

$924,058

$238,754

$239,077

$509,546

$26,871

Page No. 6
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Project Name: Proiect Summarv Re~ort
Universal Solvent Extraction (UNEX) Feasfbflfty Study - ODtfon C - UNEX fn NWCF -

-.

Project Locatioru /NTEC - -
.-.

Estimate Number:2570 - Optfon C

LEVEL
91 le.3.2 ----.--RACEWAYS, CONDUCTORS, AND GROUNDING - TFD

9116.3.3

9116.3.4

9116.4

9116.4.2

9116.4.3

9116.4.4

9116.5

9116.5

9116.6

9301

9301.1

9301.2

9301.3

0PC3000

0PC3100

0PC3200

0PC3300

OPC3400

INEEL

08/30/2000

--–-MISC. COSTS - TFD

--------LIGHTING - TFD

--.---ELECTRICAL - BOILER HOUSE

--------RACEWAYS, CONDUCTORS, AND GROUNDING - BOILER HOUSE

-.- . .. ..MlSC. COSTS - BOILER HOUSE

--------LIGHTING - BOILER HOUSE

-.-ELECTRICAL - STORAGE FACILITY

--------SWITCHGEAR AND TRANSFORMERS - INTERIM STORAGE

--------RACEWAYS, CONDUCTORS, AND GROUNDING - INTERIM STORAGE

----.-..MlSC, COSTS - INTERIM STORAGE

--------LIGHTING - INTERIM STORAGE

--.---ELECTRICAL - TRANSFER TUNNEL

-CONSTRUCTION MISCELLANEOUS

--CONSTRUCTION SUPPORT

--CONSTRUCTION QUALITY CONTROL

--CONSTRUCTION DOCUMENTATION

PROJECT ACCEPTANCE/CLOSEOUT

--TESTING AND TURNOVER PLANNING

-.S. 0. TESTING

--ORR SUPPORT

--FACILITY ACCEPTANCE REVIEW

Estimate Subtotal
$358000

$164,276

$53,430

$60,157

$12,000

$34,672

$13,285

$536,586

$172,275

$21,000

$241,774

$101,539

$12,505

$2,155,391

$1,113,691

$173,600

$I368,1OO

$15,323,700

$347,200

$8,681,100

$382,000

$260,400

Escalation
$8,981

$42,153

$13,710

$15,436

$3,079

$6,946

$3,409

$i37,669

$44,206

$5,369

$62,039

$26,055

$3,209

$553,073

$286,773

$44,546

$222,754

$5,657,510

$128,186

$3,205,062

$141,034

$96,140

1445:31 Success Estfmatfng and Cost Management System

Clienk V. J. Balls
Prer)aredBW Rowfev/Mftchell lMarler
Est~mate T~pe P/annkg

Contingency
$22,670

$107,343

$34,913

$39,309

$7,841

$22,787

$8,681

$350,624

$112,570

$13,722

$i57,963

$66,349

$6,171

$2,248,026

$1,161,556

$181,061

$905,408

$21,610,646

$489,648

$12,242,747

$538,725

$367,236

Continaencv ‘YO
52.00%.

52.00%

52.00%

52.oo~o

52.00%

52.00%

62.00%

52.00%

52.00%

52.00%

52.00%

52.00?4

52.00%

83.00%!0

63.00%

83.00%

83.00%
.

103.00%

los.ooyo

103,00%

103.00%

los.ooyo

TOTAL
$66,851

$313,772

$102,053

$114,902

$22,920

$66,607

$25,375

$1,024,900

$329,051

$40,111

$461,797

$193,942

$23,885

$4,956,491

$2,561,020

$399,207

$1,996,264

$42,591,856

$965,034

$24,128,909

$1,061,760

$723,776
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Project Name: Project Summary
Universal Solvent Extraction (UNEX) Feaslblllty Study - Option C - UNEX In NWCF
Project Location: /NTEC
Estimate Numbec2570 - Opt/on C

LEVEL
OPC3500 --RADIOLOGICAL CONTROL SUPPORT

Estimate Subtotal
$191,000

0PC3600 --OPERATOR TRAINING $3,472,400

0PC3700 --OPERATING PROCEDURES $763,900

OPC3800 --START-UP COORDINATION $225,700

0PC3900 --SPARES $1,000,000

GAPIF Non-Org G&A and PIF $1,735,289

Report Client: V. J. Balls
Prepared By Rowley / Mitcheii/ Marier
Estimate Type: Pianning

Escalation Contingency Continqencv Y.
$70,517

TOTAL
$269,363 10&OOyo $530,880

$1,282,010 $4,897,042 103.00%’. $9,651,452

$282,032 $1,077,310 103,00% $2,123,242

$83,328 $318,299 lo3.oo% $627,328

$369,200 $1,410,276 103.00%’. $2,779,476

$0 $1,214,702 70.00% $2,949,991

Total UNEX tN NWCF - OPTION C $344,547,913 $74,766,742 $185,043,181 44.13?’. $604,357,835

INEEL

08/30/2000 14:45:31 Success Estimating and Cost Management System Page No. 8
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Pro]ect Nam= CONSTRUCTION DETAIL ITEM REPORT Clienk
Universal Solvent Extraction (UNEX) Feasibility Study- Option C - fJNEX in NWCF Prepared By:
Project Loca[ion /NTEC Estimate Typex
Estimate Number:2570 - Optfon C

V. J. Balls

Rowley/ Mitchell / Marler
Planning

LEVEL Org/Subcontractor
- OPCIOOI.I CONCEPTUAL DESIGN

BWI
CONCEPTUAL DESIGN (2% OF TCC)

QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL

U.C. per LOT 3472400 3472400
1.00 0 $3,472,400 $: $: $: $: $3,472,400

Subtotal $3,472.400 $0 $0 $0 $0 $3,472,400
SalesTax $0 $0
INEELORGLabor/SubconlraclorOverheads

$0
.:

$0 $0
$0 $0 $0 $0 $0

Subtotal Estimate $3,472,400
Escalallon $206,955 $0 $0 $0 $0 $206,955
Contingency $1,214,187 $0 $0 $0 $0 $1,214,187

-Total OPCIOO1.1 CONCEPTUAL DESIGN o $4,893,542 $0 $0 $0 $0 $4,893,542

- OPCIOOI.2 PROJECT EXECUTION PLAN
7810-1 U.C. per LOT 173800

ACDC/SOW,CPDS,PEP,DC,/SOW REVIEWS rQ .1% OF TCC 1.00 0 $173,600 $:
173800

$: $: $: $173,600

Subtotal $173,600 $0 $0
SaleaTax

$0
$0

$0 $173,600
$0 $0 $0 $0

INEELORGLabor/SubconlraclorOverheads $0 $0 $0 $0 $0 :

Subtotal Estimate
Escalation $10,347

$173,600
$0 $0 $0 $0

Conllngency $60,702 $0 $0 $0
$108347

$0 $60,702

—Total OPCIOOI.2 PROJECT EXECUTION PLAN o“ $244,649 $0 $0 $0 $0 $244,649

- OPCIOOI.3 WORK PACKAGE DEVELOPMENT
BWI U.C, per Lot 399300

Work Package Davelopmeni - .23% Of TCC 1.00
399300

0 $399,300 $: $: .$: $: $399,300

Sublolal $399,300 $0 $0 $0
Sales Tax $0 : $0

$399,300

INEEL ORG Labor/Subcxmlractor Overheade
$0 $0

$0 $0
$0

$0 $0 $0 $0

Subtotal Estimate $399,300
Escalallon $23,796 $0 $0 $0 $0
Conllngency $139,622 $0 $0

$23,798
$0 $0 $139,822

--Total OPCIOO1.3 WORK PACKAGE DEVELOPMENT o $562,721 $0 $0 $0 $0 $562,721

-- OPCIOOI.4 TASK BASELINE AGREEMENT
BWI U.C. per Lot 573000 0 0 0 0 573000

Task Baseline Agreamenl - .33% Of TCC 1.00 0 $573,000 $0 $0 $0 $0 $573,000

08/30/2000 Success Estlmatlng and Cost Management System Page No. 1



Project Name: CONSTRUCTION DETAIL ITEM REPORT Clienl: V. J. Balls
Universal Soivent Extraction (UNEX) Feasibility Study- Option C - UNEX in NWCF
Project Location: /NTiSC

Prepared By: Rowley I Mitclmil I Marler
Estimate Type: Piannirrg

Estimate Number:2570 - Option C

LEVEL OrglSubcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL
-- OPCIOOI.4TASKBASELINEAGREEMENT

Sublolal
SalasTax

$573,000 $0 $0
$0 $0 ;

$573,000
$0 :

INEELORGLabor/SubconlraclorOverheads $0 $0
$0

$0 $0 $0 $0

SubtotalEstimate
Escslalion $34,151

$573,000

Contingency
$0

$200,360
$0 $0 $0 $34,151

$0 $0 $0 $0 $200,360 .

—Total OPCIOOI.4TASKBASELINEAGREEMENT o $807,511 $0 $0 $0 $0 $807,511

- OPCIOOI.5 PRELIMINARY SAFETY ANALYSIS REPORT (PSAR~
BWI U.C. per Lot

Preliminary Safety Analysis Report (PSAR) 1!00 o
800000

$800,000

0 800000
$: $: $0 $: $800,000

Subtotal
Sales Tax

$800,000 $0 $0 $0 $800,000
$0 z $0

INEEL ORG Labor/Subcontractor Overheads $0 : $0
$0

$0 : $0

Subtotal Estimate
Escalation $47,680

$800,000
$0 $0 $0

Contingency $279.734 $0 $0
$47,660

$0 % .$279,734

--Total OPCIOOI.5 PRELIMINARY SAFETY ANALYSIS REPORT (PSAR) o $1,127,414 $0 $0 $0 $0 $1,127,414

- OPC1600 TECHNtCAL DEVELOPMENT
BWI U.C. per Lol 11000000

(’modified UNEX Process Development 1.00 0 $11,000,000 $: $:
11000000

$: $:
Memo Cost for process development is per the HLW SEW Process Devalopmenl Cosls (Arfin L. Olson).

$11,000,000

Sublotal
Sales Tax

$11,000,000 $0 $0 $0 $0 $11,000,000

INEEL ORG Labor/Subcorrtraclor Overheads
$0 $0

8
$0 $0

$0 $0
$0

$0 $0 $0

Subtotal Estimate
Escalation $655,600

$11,000,000

Contingency
$0 $0 $0 $0

$11,772,156 $0
$655,600

$0 $0 $0 $11,772,156

---Total OPC1600 TECHNICAL DEVELOPMENT o $23,427,756 $0 $0 $0 $0 .$23,427,756

— OPC2001.I PROJECT SUPPORT
BWI U.C. per Lot 5208600

Project Support - 3% OF TCC $5,208,600 $:
5208600

$: $: $: $5,208,6001.00

08/30/2000 Success Estimating and Cost Management System Page No. 2
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Project Namrx CONSTRUCTION DETAIL ITEM REPORT Client

Universal Solvent Extraction {LINE)(I Feasibility Study- OptIon C - UNEXln NWCF Prepared By:
Project Loodion: /NTEC . . Estimale Type
Eslimate Number:2570 - OptJon C

V. J Balls

Rowleyl Mitchell lMarler
Planning

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL
- 0PC2001.I PROJECTSUPPORT

Sublolal $5,208,600 W $0 $0 $0 $5,208,600
SalesTax $0 $0 $0 $0
INEELORGLaborlSubsonlractorOverheads

W $0
$0 $0 $0 $0 $0 $0

Subtotal Estimate
Escalation

$5,208,600

$2,343,8~
$0 $0 $0 $0

Contlngensy $0 $0 $0 $0 $2,343,8~

-Total 0PC2001.I PROJECT SUPPORT o $7,552,470 $0 $0 $0 $0 $7,552,470

-- 0PC2001.2 PERMITTING
BWI

Permitting
U.C. par Lol 1500000

1.00 0 $1,500,000 $:
1500000

$: $: $: $1,500.000

BWI U.C. per Lol 2500000

WIPP Cerlificelion 1.00 0 $2,500,000
2500000

$: $: $: $: $2,500,000

BWl U.C. per Lot 500000

Hanford Certification

500000
1.00 0 $500,000 $: $: $: $: $500,000

Sublolal $4,500,000 $0 $0 $0 $0 $4,500,000

Sales Tax $0 $0 $0 $0
INEEL ORG Labor/Subcanlraclor Overheads

$0 $0
$0 $0 $0 $0 $0 $0

Subtotal Estimate
Escalation

$4,500,000

$0
Contingency

$0
$2,025,0~

$0 $0
$0 $0 $0 $0 $2,026,0~

--Total 0PC2001.2 PERMITRNG o $6,525,000 $0 $0 $0 $0 $6,525,000

--- 0PC2300 DECON SOLUTION PROCESSING
BWI LLC. per Gal

(’)Process Decon Solution Through Evaporator 1,000,000.00
1.15 1.15

0 $: $: $: $:

Memo Per discussions - approximately 1,000,000 gallons Of deson solution will be used 10decon the f4WCFareas. This solullon will be sentto theevaporator forvolumereduclion.
$1!150,000 $1,150,000 .

BWI U.C. par Gal

(’allowance For Liquid Sent To TheTankFarm 100,000.00
413 413

0 $: $: $: $41,300,000 $; $41,300,000

Memo Per Anna Poloski- TheIlquldsent10 Ihe evaporatorwill bereducedtO10%of ilaoriginalvolume.TheCOSIS10sendliquidtOtheevaporatorandto send/ maintainliquidin Ihetankfarmare per Anna Poloski.

Sublolal
Sales Tax

$0 $0 $42,450,000
$0

$0 $42,450,000
$0 :

INEEL ORG Labor/Subcontractor Overheads
$0

$0
$0

$0 $0 $ $0 $0

Subtotal Estimate $42,450,000

Escalation $0

Contingency
$0 $5,132,205 $0

% $0
$5,132,205

$0 $10,943,907 $0 $10,943,907

—Totel 0PC2300 DECON SOLUTION PROCESSING o $0 $0 $0 $58,526,112 $0 $56,526,112

08/30/2000 Success Estimating and Cost Management System Page No. 3
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Project Name: CONSTRUCTION DETAIL ITEM REPORT CllenC V. ./. Balk
Universal Solvent Extraction (UNEX) Feasib~lity Study - Option C - UNEX In NWCF Prepared By: Rowley /Mitchell I Marler
Projecl Location: /NTEC Eslimate Type: Planrdng
Estimate Numbec2570 - Opt/on C

LEVEL Org/Subcontractor QTY Hrs CrewlRate Labor Const Eqp Matl s/c _Other TOTAL
- 1100CONSTRUCTIONSUPERVISION&ENGINEERING

——

00401400 BWI U.C. per Lot 1 15626000
Conshuclion Management -9% Of TCC

15626000
1.00 1 $.

●.* . . $15,626,000 $: $: $: $: $15,626,000

Sut)lolal
Sales Tax

$15,626,000 “ $0 $0 $0 $0
$0 $0

$15,626,000

INEEL ORG Labor/Subcontractor Overheads
$0 $0 $0

$0
$0

$0 $0 $0 $0 $0

Subtotal Estimate
Escalation

$15,626,000
$4,009,632 $0

Contingency
$0 $0 $0 $4,009,632

$11,388,666 $0 $0 $0 $0 $11,388,666

-Total 1100 CONSTRUCTION SUPERVISION & ENGINEERING 1 $31,024,298 $0 $0 $0 $0 $31,024,296

--- 1110 CM - CONDUCT OF OPERATIONS/CONDUCT OF MAINTENANCE
00401400 BWI U.C. per Lot 1 347200 347200
CM - Conducl Of Operations / Conduct Of Maintenance - 1.00 1 $4**.,* $347,200 $: $: $: $:
,2% Of TCC

$347,200

Subtotal $347,200 $0
Sales Tax

$0 $0 $0
$0

$347,200
$0 $0

INEEL ORG Labor/Subconhactor Overheads ::
$0

$0 $0 $0 : $0

Subtotal Estimate
Escalation $89,092

$347,200

Contingency $253,049
$0 $0

: E
$89,092

$0 $0 $253,049

--Totaf 1110 CM - CONDUCT OF OPERATIONS/CONDUCT OF 1 $689,341
MAINTENANCE

$0 $0 $0 $0 $689,341

- 1200 CM PROJECT CONTROLS
BWI U.C. per Lot 1215300 0 0 0 0 1215300

CMProject Conlrols - .7% Of TCC 1.00 0 $1,215,300 $0 $0 $0 $0 $1,215,300

Subtotal
Sales Tax

$1,215,300 $0 $0 $0
$0 ~ $0

$1,215,300
$0

INEEL ORG Labor/Subcontractor Overheads
$0

$0 $0
$0

$0 $0 $0 $0

Subtotal Estimate
Escalation $311,646 $0

$1,215,300
‘$0

Contingency $865,745
$0 $0

$0 $0 $0
$311,646

$0 $665,745

--Total 1200 CM PROJECT CONTROLS o $2,412,891 $0 $0 $0 $0 $2,412,691

U.C. per Lot
1.00

-- 1300 CM ENVIRONMENTAL SAFETY& HEALTH (ES&H)
BWI

CM - ES&H -.5% Clf TCC
868100 668100

0 $668,100 $: $: $: $: ‘ $668,100
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Project Name

,,

$
CONSTRUCTION DETAIL ITEM REPORT

Universal Solvent ExtractIon (UNf2Q Feasibility Study- Option C - UNEX In NWCF
Project Locatiorx /NTEC
Estimate Numbec257t) - Opt/on C

Client V. J. Balls

Prepared By: Rowley lMitchell lMarler
. Eslimate Type: Planning

LEVEL OrglSubcontractor QN Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL
- 1300 CM ENVIRONMENTAL SAFETY& HEALTH (ES&H~

Subtolal $866,100 $0
SalesTax

$0 $0 $0 $666,100
$0 $0

INEELORGLabor/SubwnlreclorOverheads
$0 $0

$0 $0 $0 so : :

Subtotal Estimate
Escalation $222,754 $0

$868,100

Contingency
$0 $0 $0 $222,754

$632,696 $0 $0 $0 $0 $632.696

-Total 1300 CM ENVIRONMENTAL SAFETY& HEALTH (ES&H) o

- 1400 CM TRAINING
BWI

CM- Training - .2% Of TCC
LLC. per Lot

1.00 0

$1,723,550 $0 $0

347200
$347,200

$0 $0 $1,723,550

347200
$: $: $347,200

Sublotal
Sales Tax

$347,200 $0 $0
$0

$0 $347,200
$0 :

INEEL ORG Labor/Subsontraclor Ovarhaads $0
$0

$0
$0

E $0 $0 $0

Subtotal Estimate $347,200
Escalelion $89,002

Contingency

$0 $89,092
$253,049 8. : E $0 $253,049

.-Total 1400 CM TRAINING o $889,341 $0 $0 $0 $0 $869,341

- 1500 CM - OTHER DIRECT COSTS
BWI

CM - Olher Oirecl Costs - .2% Of TCC
U.C. per Lot

1.00 0
347200

$347,200
347200

$: $: $: $: $347,200

Subtotal $347,200 $0
Sales Tax

$0 $0
$0

$0 $347,200
$0

INEEL ORG Labor/Subcontractor Overheada

$0 $0
$0

$0
$0 $0 $0 $0 :

Subtotal Estimate
Escelalion $89,092

$347,200

Conllngency $253,049
$0 $0

:
$0

$0
$69,092 ‘

$0 $0 $253,049

-Total 1500 CM - OTHER DIRECT COSTS o $a89,341 $0 $0 $0 $0 $689,341

- 2400 DESIGN ACTIVITIES
BWI

Tine I Design -6% Of TCC
U.C. per Lol 10417300

1.00 0 $10,417,300 $;
10417300

$: $: $: $10,417,300
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Project Name: CONSTRUCTION DETAIL ITEM REPORT Client:

Universal Solvent Extraction (UNEX) Feasibillfy Study - Option C - UNEX In NWCF
Project Localion: /NTEC

Prepared By
Eslimate Type:

Estimate Number:2570 - Option C

V. J. Balls

Rowley /Mitchell / Marjer
Planrdng

LEVEL OrgKiubcontractor
— 2400DESIGNACTIVITIES

QTY Hrs Crew/Rate Labor Const E~ Slc OtherMatl _ TOTAL

Sublolal $10,417,300 $0 $0 $0 $0 $10,417,300
Sales Tax $0 $0
INEEL ORG Labor/Sutrcmdractor Overheads

$0 $0 $0
$0

$0
$0 $0 $0 $0 $0

Subtoial Estimate
Escalation $1,259,452 $0

$10,417,300

Contingency $4,904,236
$0 $0 $0 $1,259,452

$0 $0 $0 $0 $4,904,236

—Total 2400 DESIGN ACTIVITIES o $16,580,987 $0 $0 $0 $0 $16,580,987

— 3400 DESIGN ACTIVITIES
BWI U.C. per Lol

Ti!lo II Design - 11.3% Of TCC 1.00 0
19619200

$19,619,200
19619200

$: $19,619,200

Sublolal $19,619,200 $0 $19,619,200
Sales Tax $0 $0 $ % ;:
INEEL ORG Labor/Subcanhactor Overheads $0 $0

$0
$0 $0 $0 $0

Subtotal Estimate
Escalation $3,009,585 $0

$19,619,200
$0 $0 $3,009,585

Contingency $7,467,499 $0 % $0 $0 $7,467,499

--Total 3400 DESIGN ACTIVITIES o $30,096,284 $0 $0 $0 $0 $30,096,284

.- 4100 QUALITY ASSURANCE
BWI LLC, per Lot 0.1

Quality Assurance - 5% Of T’CC

8681100 8681100
1.00 0 $4**:* $8,681,100 $: $: $: $: $8,681,100

Subtolal $8,681,100 $0
Sales Tax

$0 $0 $0 $8,681,100
$0 $0

INEEL ORG Labor/Subconkaclor Overheads
$0 $0 $0

$0
$0

$0 $0 $0 $0 $0

Subtotal Estimate $8,681,100

Escalation $2,227,570 $0

Contingency $3,490,774
$0 $0 $2,227,570

$0 $0 $0 Y $3,490,774

--Total 4100 QUALITY ASSURANCE o $14,399,445 $0 $0 $0 $0 $14,399,445

- 5100 PM ADMINISTRATION
BWI

Project Management - 8% Of TCC

U.C. per Lot 6 13669700
1.00 8 ~..,.. $13,889,700

13889700
$: $: $13,889,700
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Project Name CONSTRUCTION DETAIL ITEM REPORT Client
Universal Solvent Extraction (UNEX) Feasibility Study- Option C - UNEX In NWCF Prepared By:
Project Location /NTtEC Estimate Type
Estimate Numbec2570 - Opt~on C

V. J. BalLs

Rowley/ Mitchell] Marler
Planning

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl s/c _Other TOTAL
- 5100 PM ADMINISTRATION

——

Subtotal
Sales Tax

$13,889,700 $0 $0 $0 $13,889,700
W :

INEEL ORG Labor/Subconbaclor Overheads
$0 $0

$0

$0 $0
$0, $0 $0 $0 $0

Subtotal Estimate
Escalation $3,584,097

$13,889,700
$0

Contingency
$0 $0 $0 $3,584,097

$7,505,133 . $0 $0 $0 $0 $7.505,133

-Total 5100 PM ADMINISTRATION 8 $24,958,930 $0 $0 $0 $0 $24,958,930

-- 5110 PM - CONDUCT OF OPERATIONSICONDUCT OF MAINTENANCE
BWI U.C. per Lot 0.1 89400

PM Conduct Of Operations /Conduct Of Malnlenanca - .04Y. 1.00 0 V**..*
89400

$89,400 $: $:
Of TCC

$: $: $89,400

Sublolal “ $89,4oo $0
Sales Tax

$0 $0
$0

$0
$0

$69,400
$0

INEEL ORG Labor/Subconlraclor Overheads
$0

.$0
$0 $0

$0 $0 $0 $0 $0

Subtotal Estimata
Escalallon $17,808 $0

$89,400
$0 $0 $0

Conllngancy $37,499 $0 $0 $0
$17,808

$0 $37,499

-Total 5110 PM - CONDUCT OF OPERATIONWCONDUCT OF o $124,707 $0 $0 $0
MAINTENANCE

$0 $124,707

- 5200 PM PROJECT CONTROLS
BWI U.C. par Lot 3472400 ‘

PM Project Cordrols- 2%OfTCC 1.00 0
3472400

$3,472,400 $: $: $: $: $3,472,400

Sublolal $3,472,400

Sales Tax
$0 $0 $0

$0
$0 $3,472,400

$0
INEEL ORG Labor/Subcontractor Overheads

$0 $0
$0

$0 $0
$0 $0 $0 $0 $0

Subtotal Estimate
Escalation $891,018 $0

$3,472,400

Contingency $1,876,270
$0 $0 $891,018

$0 $0 $0 g $1,876,270

-Total 5200 PM PROJECT CONTROLS o $6,239,688 $0 $0 $0 $0 $6,239,688

- 5300 PM RECORDS MANAGEMENT
BWI

PM Racords Management -2% Of TCC
U.C. per Lot

1.00 0
3472400

$3,472,400 $:
3472400

$: $: $: $3,472,400
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Project Name: CONSTRUCTION DETAIL ITEM REPORT Client: V. J. Balls
Universal Solvent Extraction (UNEX) Feasi!: ‘Yfy Study - Option C - UNEX In NWCF
Pro]ect Localion: /NTEC

Prepared By: Rowley I Mitchell/ Marler
Eslimale Type: Planning

Estimate Numbec2570 - Option C

LEVEL OrglSubcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL
— 53OO PM RECORDS MANAGEMENT

——

Sublotal $3,472,400 $0
Sales Tax

$0 $0 $0 $3,472,400
$0 $0

INEEL ORG Lebor/Subconlraclor Overheads
$0 $0

$0
$0

$0 $0 % $0 $0

Subtotal Estimate
Escslallon

$3,472,400
$891,018 $0

Contingency
$0 $0 $891,018

$1,878,270 $0 $0 $0 Y $1,876,270

--Total 5300 PM RECORDS MANAGEMENT Q $6,239,666 $0 $0 $0 $0 $6,239,688

-- 5400 SAFETY ANALYSIS
BWI

Safety Analysis Report (SAR)
U.C. per Lot

1.00 0
2000000 2000000

$2,000,000 $: $: $: $: $2,000,000

Subtotal
Sales Tax

$2,000,000 $0 $0 $0 $0
$0

$2,000,000
$0

INEEL ORG Labor/Subcmhactor Overheads
$0

$0
$0

$0 % :: $0 $0

Subtotal Estimate
Escalation

$2,000,000
$513,200 $0 $0 $513,200

Contingency $1,080,676 $0 $ $0 Y $1,080,676

-Tolal 5400 SAFETY ANALYSIS o $3,593,676 $0 $0 $0 $0 $3,593,876

-- 6000 CONSTRUCTION AE SUPPORT
BWI

Conalruclion AE Support -1.57. Of TCC
U.C. per Loi

1.00 0
2604300

$2,604,300 $: ‘ $: 2604300
$: $: $2,604,300

Subtotal $2,804,300

Sales Tax
$0 $0 $0 $0 $2,604,300

$0 $0 $0
INEEL ORG Labor/Subcontractor Overheads

$0 $0
$0 $0

$0
$0 $0 $0 $0

Subtotal Estimate $2,604,300
Escalation $668,263
Contingency

$0 $0 $0 $0 $668,263
$916,318 $0 $0 $0 $0 $916,318

---Total 6000 CONSTRUCTION AE SUPPORT o $4,188,881 $0 $0 $0 $0 $4,188,881

--- 8300 GFE LABOR
2440

Allowance To Deconlaminale The Calciner Cell
U.C. per Lot 1200 U21 20940

1.00 1,200 $17.45 $20,940
20940

$: $: $20,940

2440 U.C. per Chrrg
Clolhing Allowance - Calclnier Cell 240.00 0 $: $: $10,6;g $: $; $10,8g

2440 U.C. per Lot 800 U21 13960
Allowance To Decontaminate The Off-Gas Cell 1.00 800 $17.45 $13,960

13960
$: $: $: $: $13,980
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Ciienk V. J. BallsCONSTRUCTION DETAIL ITEM REPORTProlect Nam=
Un;versal Solvent Extraction (UN- Feasibility Study- Option C - UNEXln’NWCF Prepared By: Rowleyl Mitchell lMar!er

Estimale Type: P/anrrhrgProject Location: /NTEC
Eslimate Number:2570 - OptIon C

QTY Matl Slc Other TOTALLEVEL Org/Subcontractor
- 8300 GFE LABOR

2440

Hrs Crew/Rate Labor Const Eqp

U.C. per Chng
200.00 $9,0% $: $9,0::r)

800 U21
800 $17.45

Clolhlng Allowanse - Off.Gas Cell

U.C. per Lol
1.00

13960
$13,960

13960

$13,960
2440

Allowance To Decontaminate Tha Bland & Hold Cell

2440
Clolhlng Allowance-Blend& Hold Cell

U.C. per Chng
200.00 $: $9,0% $9,0:0

800 U21 “
800 $17.45

U.C. per Lot
1.00

13960
$13,960

13960
$13,960

2440
Allowanca To Decontaminate The Valve Cubicle

2440
Clothfng Allowance-Valve Cubicle

U.C. per Chng
200.00 $9,0: $9,0:0

Sublolrd $62,820 $0 $37,600 $0 $0

Sales Tax $0 $1,890
$100,620

INEEL ORG Labor/Subconlraclor Overhaads $55,9%
$0 W $1,690

$0 $0 $0 $0 $55,910

Subtotal Estimate
Escalallon
Conlingancy

$30,466 $0 $10,184
$158,420

$199,922

$0 $0

$0 ‘
$40,651

$66,632 $0 $0 $266,754

-Total 8300 GFE LABOR 3,600 $349,118 $0. $116,706 $0 $0 $465,625

--- 9101.1 GENERAL CONDITIONS
GEN

Supervlslon - 15% Of Labor Hours

U.C. per Lot 56339 CN-SUPR 2253560 2253560
1.00 56,339 $40.00 $2,253,560 $: $: s: !$: $2,253,560

GEN U.C. per Lot 26291 CN-LABR 791096.19

Training - 7% Of Labor Houm

791096.19
1.00 26,291 $30.09 $791,096 $: $: $: $: $791,096

GEN U.C. par Lot 1876 CN-LABR 56509.02 10000

Mobilizallon & Damobliizallon - .5% Of Labor Hours

66509.02
1.00 1.678 $30.09 $56,509 $10,000 $: $: $: $66,509

GEN U.C. per Lol 8200600

(’malarial Adjuslmenl - Additional 10% On Materiel & 1.00 0 $: $:
8200600

Subsontracls

$6,200,600 $: $: $8,200,600

Memo: Adjuslmenl for DOE/RW/0333P Quality Slandards.

Subtotal $3,101,165 $10,000 $6,200,600 $0 $0 $11,311,765

Sales Tax $0

INEEL ORG Labor/Subcontractor Overheads $1,100,340
$410,030

$3,5Z
$410,030

$3,055,181 : : $4,159,069

Subtotal Estimate $15,8 ao,r164

Escalation $1,076,106

Contingency

$3,476
$2,375,825

$2,093,447 $0 $0
$7,661

$4,075,030
$6,596,666 $0 $0 $8,960,152

--Total 9101.1 GENERAL CONDITIONS 84,506 S7,655,436 $24,666 $21,255,924 $0 $0 $28,936,046
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Project Name: CONSTRUCTION DETAIL ITEM REPORT
Universal Solvent ExtractIon (UNEX) Feasfblllty Study - OptIon C - UNEX In NIIVCF
Project Location: /NTE?C

Estimate Numbec2570 - Optfon C

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp
— fIIO1.2 GC - CONDUCT OF OPERATIONS/CONDUCT OF MAINTENANCE

GEN U.C. per Hr 0.08 CN-SKWK 2,762
(’)Labor Adjustment 376,360.00 30,109 $34.52 $1,039,356 $:
Memo Conduct of Operations/ Conducl of Maintenance - Add 8% 10construction Iatmr hours.

Client: V. J. Balls

Prepared By: Rowley / Mitcheii I Marier
Estimate Type: Pianning

Matl Slc Other TOTAL

$: $: 2.762

$: $1,039,356

Subtotal $1,039,356 $0
Sales Tax

$0 $0 $0 $1,039,356

$366,7~
$0

INEEL ORG LaboriSubconlraclor Overheads
$0 $0

$0 $0 $0 : $368 7~

Subtotal Estlmata

.—

Escalation $361,327 $0
$1,408,135

Contingency $796,256
$0 $0 $0

$0

$361,327
$0 $0 $0 $796,256

--Total 9101.2 GC - CONDUCT OF OPERATIONS/CONDUCT OF 30,109 $2,565,720 $0
MAINTENANCE

$0 $0 $0 $2,565,720

- 9102.1 SITEWORK - UTILITIES
GEN

(’)Excavalion & Backfill - Fkewater
U.C. per Cy 0.7 CN-LABR 21.083

800.00 560 $30.09 $16,850
Memo: Assumeulilifies 10 be 300 feel. Trench 10 be 6’10 bottom of Irench.

$4,00: $:
26.063

$: $20,650

GEN U.C, per Lf 0.5 CN-tABR
Piping - Firewalar

15.045
300.00 150 $30.09

29.045
$4,514 $60; $3,6; $: $: $8,714

GEN U.C. per Cy 0.7 CN-LABR 21.063
~)Excevation & Backfill - Sewer 800.00 560 $30.09 $16,850

26,063
$4,00: $: $: $: $20,850

Mamo Assume ulililiea to be 300 feel. Trench to be 6’ to bollom of trench.

GEN U.C. per Lf 0.03 CN-LABR 0.903
Piping - Sewer 300.00 9 $30.09

7.903
$271 $60: $1,50: $: $: $2,371

Subtotal $36,485 $9,200 $5,100
Sales Tax

$0 $0 $52,765

$13,6~

$255

INEEL ORG LaboriSubconlraclor Overheads

$0 $0 $255
$3,2% $1,900 $0 $0 $16,619

Subtotal Estimate
Escalation $13,379

$71,860

Contingency

$3,198 $1,862 $0 $0
$41,932 $10,024 $5,835

$18,439
$0 $0 $57,791

--Total 9102.1 SITEWORK - UTILITIES 1,279 $107,452 $25,667 $14,951 $0 $0 $148,090

— 9102.2 SITEWORK - TFD FACILITY
GEN U.C. per Sf 0.03 CN-LABR 0.903 0.5 0

Sile Grading 27,000.00 610
1.403

$30.09 $24,373 $13,500 $: $0 $: $.37,873
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Project Namrx CONSTRUCTION DETAIL ITEM REPORT Clienk V. J. BaIIs

Universal Solvent Extracifon (fJNEX) Feasibility Study- Option C - UNEXln NWCF Prepared By: Rowleyl Mitchelll Marler
Project Locatiorx /NTf5C Estimate Type: P/an@rg
Estimate Number:2570 - Optfon C

LEVEL OrglSubcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl sic Other TOTAL
- 9102,2SITEWORK-TFD FACILllY

——

GEN U.C. per Cy 0.7 CN-tABR 21.063
Excavation & Backfill 8,550.00 $42,75;

26.063
5,985 . $30.09 “ $180,089 $: $: $: $222,839

Subtolal
Sales Tax “

$204,462 $56,250 $0 $0 $260,712

:
INEEL ORG Labor/Subconlraclor Overheads $72,5$ $19,9%

$0 $0
$0 $0 $0 $92,5%

Subtotal Estimate
Escalation $71,080 $19,555

$353,216

Conllngency

$0 $0 $0 $90,635
$222,778 $61,289 $0 $0 $0 $284,065

-Total 9102.2 SITEWORK - TFD FACILITY 6,795 $570,864 $157,052 $0 $0 $0 $727,916

— 9102.3 SITEWORK - BOILER HOUSE
GEN

Site Grading
U.C. per Sf 0.03 CN4ABR 0.903

4,000.00 120 $30.09 $3,611
1.403

“$2,0E $: $: $: $5,611

GEN U.C. per Cy 0,7 CN-LABR 21.063
Excavallon & Backfill 500.00 350 $30.09 $10,532

26.063
$2,50: $: $: $: $13,032

GEN U.C, per Cy 0.7 CN-LABR 21,063
(’)Excavallon& Backfill- Sleam& Condensate 800.00 580 $30.09 $16,850

26.063
$4,00: $: $: $:

Memo Assume ulllilies to be 300 feet. Trench to be 6’ to bottom of trench.
$20,850

GEN U.C. per Lf 0.05 CN-LABR 1.505

Piping - Steam & Condensable 600.00 30 $30.09 $903
6,505

$1,20: $3,00: $: $: $5,103

GEN U.C. per Cf 0.17 CN-LABR 5.115

Gilsulate Insulation

16.55
477.00 81 $30.09 $2,440

21.685
$: $7,894 $: $: $10,334

Sublotal
SalesTax

$34,335 $9,700 $10,694 $0 $0 $54,930

INEELORGLebor/SubconlraclorOvarheads $12,1%
$545

$3*4E
$545

$4,059 E : $19.663

Subtotal Estimate
Esselallon $11,937 .$3,372 $3.977 $0

$75,156
$0

Contingency $37,411 $10,569 $12,464
$19,285

$0 $0 $80,444

-Total 9102.3SITEWORK- BOILERHOUSE 1,141 $95,866 $27,083 $31,936 $0 $0 $154,867

- 9102.4 SITEWORK - STORAGE FACILITY
GEN

BUILDING EXCAVATION

U.C, per CY o.oi2 CN-ENGR 0.391
17,160.00 206 $32,56 $6,705 $34,32; $: . 2.391

$41,025

GEN LLC. per CY 0.06 CN-ENGR 1.964

BUILDING BACKFILL 12,240.00 734 $32.56 $24,48:
3.954

$23,912 $: $: $: $48,392

08/30/2000 Success Estfmatlng and Cost Management System Page No. 11



Project Name: CONSTRUCTION DETAIL ITEM REPORT Client:
Universal Solvent Extraction (UAfEX) Feaslblilty Study - Option C - UNEX In NWCF Prepared By:

Project Location: /NTEC Eslimale Type:

Estimate Numbefi2570 - Opt/on C

V. J. Balls

Rowley I Mitcl~eli I Marier
Pianning

LEVEL OrgiSubcontractor QTY Hrs CI ewlRate Labor Const Eqp Matl sic Other TOTAL
- 9102.4SITEWORK- STORAGEFACILITY

GEN U.c. perCY 0.06 CN-ENGR 1.954
BUILDINGBERMFILL 6,900.00 414

3.954
$32.56 $13,460 $13,80; $: $: $: $27,280

Subtotal $44s097 $72,600 $0 $0 $0 $116,697
Sales Tax $0
INEEL ORG Labor/Subcontractor Overheads $15,6~

$0 $0
$25,7: $0 $0 $0 $41,4%

SubtotalEstimate
Escalation $15,330 $25,239

$158,102
$0 $0

Contingency $46,047 $79,103 $0
$40,569

$0 : $127.150

--Total fJ102.4 SITEWORK - STORAGE FACILITY 1,354 $%23,419 $202,702 $0 $0 $0 $32 S,821

- 9102.5 SITEWORK - TUNNEL
GEN U.C. per Cy 0.6 CN-LABR 18.054

~)Excavata & Backfill For Tunnal 4,500.00 $54,0:
0 0

2,700 $30.09 $61,243
30.054

$:
Memo Tunnel bollom to ba 23’ below existing grada. Tunnel shall be 10’wide al the bollom, 15’ high and 100’ long.

$0 $0 $135,243

GEN U.C. par Cy 3 CN-LABR 90,27
Allowance For Hand Excavation 100.00 300 $30.09

102,27
~ $9,027 $1,2: $: $: $: $10,227

Sublolal $90,270 $55,200 $0 $0 $0
Sales Tax $0

$145,470

, INEEL ORG Labor/Subconlraclor Overheads $19,5%
$0 $0 $0 $0

$32,029 $0 . $0 $0 $51,615

Subtotal Estimate
Escalation $31,382 $19,190 $0 $0

$197,085
$0

Contingency $98,356
$50,572

$60,145 $0 $0 $0 $156,500

—Total 9102.5 SITEWORK - TUNNEL 3,000 $252,037 $154,120 $0 $0 $0 $406,157

-- 9102.6 SITEWORK - PAVING
GEN

Pavement Ramoval
U.C. par Sf 0.05 CN-SKWK 1.726

7,050.00 353 $34.52 $12,168
2.926

$8,4;: $: $8 $: $20,626

GEN U.C. per Sf 0.03 CN-SKWK 1.036
New Pavement 6,600.00 196 $34.52 $6,835 $6,60: $13,20;

4.036
$: $: $26,635

Sublolal
Sales Tax

$19,003 $15,060 $13,200 $0 $0 $47,263

INEEL ORG Labor/Subcontractor Overheads
$660

$6,7ii
$0

$5,3E
$660

$4,918 :: $0 $17,004

Subtotal Estimate
Escalallon $6,606 $5,236

$64,927
$4,818 $0 $0

Contingency $20,705 $16,409 $15,102 $0
$16,660

$0 $52,216

–Total 9102.8 SITEWORK - PAVING 551 $53,058 $42,048 $3e,r39e $0 $0 $133,803
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Project Name: CONSTRUCTION DETAIL ITEM REPORT Client: V. J. Balls
Universal Solvent Extraction (UNEX) Feasibility Study- Option C - UNEX In NWCF
Project Location: /NTEC

Prepared By: Rowley I Mitchell/ Marler
Estimate Type: P/arming

Estimate Number:2570 - Option C

LEVEL 0rgK5ubcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL
-. 9103.2CONCRETE- TFDFACILITY

GEN U.C. per Lf 0.2 CN-SKWK 6.904
Concrete Sidewalks -5’ Wide 250.00 50 $34.52 $1,726

11.904
$: $1,25; $: $: $2,976

Subtotal
Salas Tax

$705,761 $0 $761,150 $445,226 $0 $1,932,138

INEEL ORG Labor/Subcontractor Overheads $250,4~

$39,058 $0 $0
z $291,022

$39,058
$157,973 $0 $699,410

Subtolal Estimate
Escalation $245,355

$2,670,605
$0

Contingency
$285,141 $154,781 $0 $685,277

$312,398 $0 $363,056 $197,075 $0 $872,529

-Total 9103.2 CONCRETE - TFO FACILITY 20,445 $1,513,929 $0 $1,759,427 $955,055 $0 $4,226,411

--- 9103.3 CONCRETE - BOILER HOUSE
GEN U.C. per Cy 5 CN-SKWK 172.6

(’)Concrate Footings& Floors
180

92.00 460 $34.52 $15,679
352.6

$: $16,560 $: $:
Memo Includes formwork, concrete, and rebar.

$32,439

GEN U.C. per Lot 20 CN-SKWK 690.4
Misc. Concrela Pads

500 0
1.00 20 $34.52 $690

1190.4
$: $500 $: $0 $1,190

GEN U.C. per Lf 0.2 CN-SKWK 6.904
Concrete Sidewalks -5’ Wide 100.00 20 $34,52 $690 $:

11.904
$50: $: $: $1,190

Subtotal $17,260 $0 $17,560 $0 $0 $34,620
Sales Tax
INEEL ORG Labor/Subcontractor Ovarheads

$0 $878
$6,1~

$0
$0

$0 $878
$6.542 $0 $0 $12,666..—

Subtotal Estimate $46,364
Escalation $6,000 $6,410 $0
Contingency $7,640 % $6,161 $

$12,410
$0 $15,801

---Total 9103.3 CONCRETE - BOILER HOUSE 500 $37,024 $0 $39,551 $0 $0 $76,576

--- 9103.4 CONCRETE - STORAGE FACILITY
GEN U.C. per EA

Hatch Plugs ,3,00 0
75000

$:
0

$:
75000

$: $225,000 $0 $225,000

GEN U.C. par Sf CN-SKWK
Precast Concrete Walls - 6“ Thick 17,160.00 0 $: $: $: $145,62 $: $145,:6:

GEN U.C, per Sf CN-SKWK
Pre-Stressed Concrete Double Tea Roof Panels 20,440.00 0 $: $: $183,96~

o

$: $0 $183,96:

GEN U.C. per Ea 6 CN-SKWK 276,16
Installation Of Pre-Stressed / Precast Panals 126.00 1,006 $34.52 $34,796 $:

276.16
$: $: $: $34,796

GEN U.C. per Day 20 CN-SKWK 690.4

Craning For Panels & Beams
o

22.00 440 $34.52 $15,169 $:
690.4

$0 $: $: $15,169
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Project Namsx CONSTRUCTION DETAIL ITEM REPORT Clienk V. .I. Balls

Rowley /Mitchell / Marler
Planning

Universal Solvent Extraction (UNEM Feasibility Studv - ODtion C - UNEX In NWCF Prepared By:
Estimate TypeProject Locatioru fNTEC “ “

Estimate Numbec2570 - Opt/on C

.-.

LEVEL OrglSubcontractor
- 9103.4CONCRETE- STORAGEFACILITY

GEN

QTY Hrs Crew/Rate Labor Const Eqp Matl WC Other TOTAL

U.C. per Ea
126.00

8 CN-SKWK
1,008 $34.52

276.16
$34,796 $: $2.5:

296.16
$37,316Welding & Patching Of Panels

GEN
~)Concrele Foolings
Memo Includes formwork, concrele, and rebar.

U.C. per Cy
260.00

5 CN-SKWK
1,300 $34.52

172.6
$44,676

160

$46,600
352.6

$91,676

GEN
(’concrete Floors - 6“ Thick
Memo Includes formwork, concrete, and rebar.

U.C. per Cy
380.00

5 CN-SKWK
1,900 $34.52

172.6
$65,588

180
$66,400 $: 352.6

$133,~88

GEN
~)Concrele Partlllon Wall -12” Thick
Memo includes formwork, concrete, and rebar.

U.C. per Cy
180,00

5 CN-SKWK
900 $34.52

172.6
$31,068

180
$32,400 $: 352.6

$63,468

U.C. per Lf
500.00

0.2 CN-SKWK
100 $34.52

GEN
Concrele Sidewalks -5’ Wide

6.904
$3,452 $2,50~ $: 11.904

$5,952

Sublolal $229,765 $0 $336,580 $370,860 $0 $937,205
Salaa Tax $0
INEEL ORG Labor/Subcontractor Overheads $81,5ti

$16,829 $0
$0 $125,395

$16,829
$131,5% $0 $338,506

Subtotal Estfmate $1,292,540
Escalation $79,877 $0 $122,861 “$0
Contingency $101,703 $0

$128,928
$156,433 $164,157

$331,666
$0 $422,293

--Total 9103.4 CONCRETE - STORAGE FACILITY 6,658 $492,a69 $0 $75a,09a $795,632 $0 $2,04 a,499

- 9103.6 CONCRETE -TUNNEL
GEN U.C. per Cy 5 CN-SKWK 172.6 180

~)Concrete For Tunnel -12” Thick All Surfaces 190.00 950 $34,52
352.6

$32,794 $: $34,200 $: $:
Memm Includes formwork, concrala, and rebar. Tunnel boltom 10be 23’ balow existlno grade. Tunnel shall be 10’ wide at the boltom, 15’ high and 100’ long.

$66,994

Subtotal $32,794 ~ $0

Sales Tax
$34,200 $68,994

$0
$11,6~ - $0

$1,710 x
INEEL ORG Labor/Subcontractor Overheads

: $1,710
$12,741 .$0 $0. $24,377

Subtotal Estimate $93,0af
Escalation $11,401 $0. .$12,484 $0 $0
Contingency $14,516 $0 $15,895 $0

$23,685
$0’ $30,411

---Total 9103.5 CONCRETE - TUNNEL 950 $70,346 ~ $0 $77,031 $0 $0 $147,377

- 9105.1.1 METALS DEMOLITION - CALCINER CELL
GEN U.C. per Lot 60 CN-IRON 2409.6 0 0 0 0 2409.6

Remove Suppori Sleel For Installation Of New Wall 1.00 60 $40.16 $2,410 $0 $0 $0 $0 $2,41O

GEN U.C. per Box 10 CN-IRON 401.6

Allowance To “Hot Box” Material 2.00 20 $40.16 $803
401.6

$: $: $: $: $803
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Project Name: CONSTRUCTION DETAIL ITEM REPORT Client: V. J. Bails

Universal Solvent Extraction (UNEX) Feasibility Study - Option C - UNEX hs NWCF
Project Localion: /NTEC

Prepared By: Rowley I Mitchell I Marler
Eslimale Type: P/arming

Estimate Numbec2570 - Option C

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl SIG Other TOTAL
- 9105.1.1 METALS DEMOLITION . CALCINER CELL

GEN U.C. per Lot 120 CN-IRON
Labor Adjuslmenl For Working In ‘HoI” Area - 200%

4819.2 0
1.00 120 $40.16 $4,019 $:

4819.2
$: $0 $: $4,819

Sublotal $8,032 $0 $0 ~ $0 $0 $8,032
SalesTax
INEELORGLabor/SubconlraclorOvarheads

$0 $0
$2,8%

$0 $0
$0 $0 $0 $0 $2,8%

SubtotalEstimate
Escalation $2,792

$10,882

Contingency
$0 $0 $0 $0

$3,555
$2,702

$0 $0 $0 $0 $3,555

--Total 9105.1.1 METALS DEMOLITION. CALCINER CELL 200 $17,229 $0 $0 $0 $0 $17,229

— 9105.3 METALS - TFD FACILITY
STEEL U.C. per Sf 2

Liner Plate -4’ Up From Floor 1,025.00 2,050

STEEL U.C. pm Lot 200
Misc. Embeds 1.00 200

STEEL U.C. per Lot 1000
Grating & Misc. Metals 1.00 1,000

STEEL U.C. per Sf 0.04
Structural Steel - Superslruclure 13,700.00 548

STEEL U.C. per Ea 10
Stairway 1.00 10

80.32
$82,328

CN-IRON
$40.18 $10,2;

90.32
$92,578

8032
$8,032

CN-IRON
$40.16

25000
$25,000

33032
$33,032

CN-IRON
$40.16

40160
$40,160

150000
$150,000

190160
$190,160

1.606
$22,008

CN-IRON
$40.16

4.006
.$54.888

401.6
$402

CN-IRON
$40.16

0
$0

3000
$3,000

3401.6
$3,402

Sublolal
Sales Tax

$152,929 $0 $221,130 $0 $0 $374,059

INEEL ORG Labor/Subcontractor Ovarheads
$0 $11,057

$64,1g ‘
$0 $0 $11,057

$0 $97,363 $0 $0 $161,491

Subtotal Estimate $546,606
Escalation
Contingency

$55,697
$70,916

$0 $84,562 $0 $140,259
$0 $107,669 $0 : $178,565

--Total 9105.3METALS- TFO FACILITY 3,908 $343,670 . $0 $521,781 $0 $0 $885,451

— 9105.4 METALS - BOILER HOUSE
GEN U.C. per Sf

Pre-Engineered Metal Building 3,120.00 0 $: $: $: $56,1~~ $: $56,1}

GEN U.C. per Lot 40 CN-IRON
Misc. Metals

1606.4 1200 0
1.00 40 $40.16 $1,608

2808.4
$: $1,200 $0 $: $2,806

STEEL U.C. per EA 40 CN-IRON 1606,4
BOILERSTACKSUPPORTS

275 0 0
2.00 80 $40.16 $3,213

1881.4
$: $550 $0 $0 $3,763
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Project Name CONSTRUCTION DETAIL ITEM REPORT Client V. J. Balls

Universal Solvent Extraction (UNE)9 Feasibility Study- Option C - UNEX M NWCF Prepared By:
Project Locatiom /NTEC

Rowley] Mitchell 1 Marler
Estimate TypIz P/arming

Estimate Numbec2570 - Opt/on C

LEVEL Org/Subcontractor
- 9105,4 METALS - BOILER HOUSE

STEEL
BOILER BUILDING PLATFORMS

QTY . Hrs Crew/Rate Labor Const Eqp Matl WC Other TOTAL

U.C. per LBS 0.018 CN-IRON 0.723 1.62
11.000.00

2.343
198 $40.18 $7,952 $: $17,620 $: ‘ $: $25,772

STEEL U.C. per LBS 0.012 CN-IRON 0.482

BOILER BUILDING ROOF FRAMING
0.862

21,840.00 262 $40.16 $10,525 $: $8,;3i $: $: $19,261

Sub!o!al
Salea Tax

$23,296 $0 $28,306 $56,160 $0 $107,762
$0 $1,415 $0 $1,415

INEEL ORG Labor/Subsonlraclor Overheads $9,68 $0 $12,382 $19,9% $0 $41,973

Subtotal Estimate
Essalallon $8,458 $0 $10,804 $19,524

$151,151
$0 .$38,765

Contirmensv $10,769 $0 $13,758 $24,859 $0 $49,383-.

-Total 9105.4 METALS - BOILER HOUSE $239,319

1340.96
$1,045,949

1601.6
$1,210,810

315.816
$128,246

172.32
$31,018

172.32
$36,187

50.04
$115,092

$151,2;

580 $52,188 $0 $68,882 $120,469 $0

- 9105.5 METALS - STORAGE FACILITY
STEEL U.C. per TON

CHARGE FACE SLAB FRAME 780.00
6 CN-IRON

4,680 $40.18
240.96

$187,949
1100

$: $858,000 $:
STEEL U.C. per TON

BUILOING STRUCTURAL STEEL 756.00
10 CN-IRON

7,560 $40.16
401.6

$303,610

3.85 CN-IRON
1,540 $40.16

154.616
$61,848

161
$: $64,400

STEEL U.C. per LF
GANTRY CRANE RAILS, EMBEOS, ETC. 400.00

2 CN-IRON
360 $40.16

STEEL U.C. par LF
RAILROAD TRACKS - WITHIN BUILOING 180.00

80.32
$14,458 $: $16,5~

STEEL U.C. per LF
TRANSFER CART RAILS 210.00

2 CN-IRON
420 $40.18

80.32
$16,867 $; $19,3: $: $:

0.25 CN-IRON
575 $40.16

10.04
$23,092 $: $92,0#

STEEL U.C. per SF
BIRD SCREEN ANO VENT LOUVERS 2,300.00

STEEL U.C. per SF
AIR OUTLET WALL (INSIDE) 12,600.00

CN-IRON
o $151,2;;
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Project Name: CONSTRUCTION DETAIL ITEM REPORT Client: V. J. Balls
Universal Solvent Extraction (UNEX) Feasibility Study - Option C - UNEX In NWCF Prepared By: Rowley I Mitcl)ell I Marler
Project Location: INTEC ~ Estimate Type: Plann@
Eslimale Numbec2570 - Option C

LEVEL OrglSubcontractor
- 9105.5METALS- STORAGEFACILllY

STEEL
(’)Misc. Sleel
Memo Handrails, slairways, grating, and etc.

QTY Hrs Crew/Rate Labor Const Eqp Matl WC Other TOTAL

U.C. per Lol 750 CN4RON 30120

$40.16
45000

1,00 750 $30,120
75120

$: $45,000 $: $; $75,120

Sublolal $637,942 $0 $2,002,480
Sales Tax

$151,200 $0 $2,791,622
$0 $100,124

INEEL ORG Labor/Subcontractor Overheads $267,5X
$0 $0

$0 $881,685 $63,403
$100,124

$0 $1,212,596

Subtotal Estimate $4,104,341
Escalation $232,338 $0 $765,769 $55,067 $0 $1,053,174
Contingency $295,625 $0 $975,015 $70,114 $0 $1.340,954

--Total 9105.5 METALS - STORAGE FACILITY 15,885 $1,433,613 $0 $4,725,072 $339,784 $0 $6,498,409

-- 9107.1 THERMAL & MOISTURE PROTECTION - TFD FACILITY
GEN U.C. per Sf 0,033 CN-CARP 1.143

2“ Thick Foundation Insulation Board 2,000.00
1.743

66 $34.64 $2,286 $: $1,2% $: $: $3,466

GEN U.C. per Sf 0.06 CN-CARP 2.078
3“ Thick Extruded Polystyrene Insulallon Board

4.178
37,000.00 2,220 $34.64 $76,901 $: $77,;0; $: $: $154,601

GEN U.C. per Sf 0.06 CN-LABR 2.407
SIucco Finish - 1/2’ Thick $: $166,:0:

6.907
37,000.00 2,960 $30,09 $89,066 $: $: $255,566

GEN U.C. per tir 0.25 CN-LABR 7.523

High Work Allowance - Add 25% To Labor 1,290.00 323
7.523

$30.09 $9,704 $: $: $: $: $9,704

GEN U.C. per Lot 3000 3000
ManliflAllowance 1.00 0 $: $3,000 $: $: $: $3,000

GEN U.C. per Sf 0.02 CN4ABR 0.602
4“ Rigid Roof Insulation -2 Ea. 2 Layers Of

0.95
13.700.00

0
274 $30.09

1,552
$8,245 $: $13,015 $:

Polyisocyanurate Insulation Board
$0 $21,260

ROOF UC. per Sf 0.014 CN-ROFC 0.419 2.2
EPDM Single Ply Membrane Roofing 13,700.00 192 $29.95

2.619
$5,744 $: $30,140 $: $: $35,884

ROOF U.C. per Lol 200 CN-ROFC 5990 5000
Redwood,Flashing,& Elc. 1.00 200 $29.95

10990
$5.990 $: $5,000 $; $: $10,990

Sublolal $197,937 $3,000 $293,555
Salea Tax

$0 $0
$14,678

$494,492

INEEL ORG Labor/Subconlraclor Overheads $77,9Z
$0 $0 $14,678

$l,on $133,706 $0 $0 $212,742

Subtotal Estimate $721,911
Escslalion $70,796 $1,043 $113,401 $0 $0 $185,242

Contingency $90,144 $1.328 $144,388 $0 $0 $235,660

-. Total 9107.1 THERMAL& MOISTURE PROTECTION - TFD FACILITY 6,234 $436,850 $6,435 $689,729 $0 $0 $1,143,014

I

I
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ProjectNamw CONSTRUCTION DETAIL ITEM REPORT Cfienk V. J. Balls

Universal Solvent Extraction (UNEX) Feasibility Study- Optfon C - UNEX In NWCF Prepared By: Rowley/ Mitchell/ Marler
Project Location /NTEC Estimate Type Planning
Estimate Number:2570 - Opt/on C

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl s/c Other TOTAL
- 9107.2 THERMAL & MOISTURE PROTECTION - BOILER HOUSE

lNSUL U.C. per SF
EXTERIOR WALL INSULATION W/Z-GIRTS 6,720.00 0 $: $: $: $12,7’6: $: $12,7’6:

INSUL U.C. per SF
ROOF INSULATION 3,120.00 0 $: $3,12; $3,12;

GEN U.C. per SF 0.023 CN-i3HEE
EXTERIOR WALL METAL SIDING 6,720,00 155 $35.46

0.616
$5,484 $20,16;

3.616
$25,644

GEN U.C. per SF 0.016 CN-SHEE
STANDING SEAM METAL ROOF 3,120.00 50 $35.46

0.566
$1,771 $15,60i

5.566
$17,371$: $:

GEN U.C. per Sf
2“ Thick Foundallon Insulallon Board

0.033 CN-CARP
950.00 31 $34.64

1.143
$1,066 $: . $: 1.743

$1,656

Subtotal S6,341 $0
Salea Tax

$36,330 $15,666 $0
$0

$60,559

INEEL ORG Labor/Subcontractor Overheads
S1,817

$2,9~
$1,817

$0 $13,536 $6,6R % .$23.157

Subtotal Estimate $06,532
Esaalalion $2,900 $0
Contingency

$13,261 $5,766 $0
$3,692

$21,946
$0 $16,685 $7,366 $0 $27,946

-Total 9107.2 THERMAL & MOISTURE PROTECTION - BOILER HOUSE 236 $47,892 $0 $81,a28 $36,704 $0 $135,424

- 9107.3 THERMAL & MOISTURE PROTECTION - STORAGE FACILITY
GEN U.C. per Sf

2“ ThickFoundallonInsulationBoard
0.033 6N-CARP 1.143

2,300.00 76 $34.64
1.743

$2,629 $: $1,3T0 $: $8 $4,009

GEN U.C. per Sf 0.06 CN.CARP 2.078
3“ Thick Exlrrrdad Polystyrene Insulation Board 17,200.00 1,032 $34.64

4.178
.$35,748 $; $36,:2: $: $: $71,866

GEN U.C. per Sf 0.06 CN-LABR 2,407
SIUCCCIFinish- 1/2” Thick 17,200.00 1,376 $30.09 $: $77,42

6.907
$41,404 $: $: $118,804

GEN U.C. par Hr 0.25 CN4ABR 7.523
High Work Allowance - Add 25% To Labor

7.523
2,406.00 602 $30.09 $16,114 $: $: $: $:

GEN

$16,114

U.C. per Lot 3000
ManliftAllowance 1.00 0

3000
$: $3,000 $: $: $: $3,000

~

.,,..

,,,.,.

GEN Lf4C,per Sf 0.02 CN-LABR 0,602
4“ RigidRoofInsulation-2 Ea.2“ LayersOf

0.95
20,500,00 410 $30.09 $12,337 $:

1.552
$:

PolyisocyanurateInsulallonBoard
$19,475 $: $31,812

ROOF U.C.parSf 0.014 CN.ROFC 0.419
EPDMSinglePlyMembraneRoofing 20,500.00 287 $29.95 $8,596 $: $45,1::

2.619
$: $: $53,696
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Project Name: CONSTRUCTION DETAIL ITEM REPORT Clienl: V. ./. Balls

Universal Solvent Extraction (UNEX) Feasibility Study - Option C - UNEX In NWCF Prepared By: Rowley I Mitchell/ Marler
Project Location: /NTEC Estimate Type: Planning
Estimate Numbec2570 - Option C

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl WC Other TOTAL
-- 0107.3THERMAL& MOISTUREPROTECTION- STORAGEFACIL17Y

ROOF U.C.per Lot 200 CN-ROFC 5990 5000’
Redwood, Flastlin~, & Etc. 1.00 200 $29.95

10990
$5,090 $: $5,000 $: $: $10,990

Subtotal
Sales Tax

$124,818 $3,000 $184,475 $0 $0 $312,293

INEEL ORG Labor/Subcontractor Ovarhaads
$9,224

$53,9%
$0

$1 ,0%
$0 $9,224

$103,430 $0 $0 $158,404

Subtotal Estimate $479,921
Escalation $45,861 $1.043 $76.243 $0 $0 $123.148
Contingency $58,393 $1:328 $97;077 $0 $0 $156,798

-. Total 9107.3 THERMAL& MOISTURE PROTECTION - STORAGE 3,983 $282,982 $6,435 S470.448 $0 $0 $750,888

FACILITY

--- 9106.2 DOORS & WINDOWS - TFD FACILl~
GEN

Single HM Doors& Hardware
U.C. per Ea 10

12.00 120
CN-CARP

$34.64
346.4

$4,157
1000

$12,000
1346.4

$16,157

GEN U.C. per Ea 15
Double HM Doors& Hardware 6.00 90

CN-CARP
$34.64

519.6
$3,118

1600

$10,800 $: 2319.6
$13,918

GEN U.C. per Ea 12
Exterior Doors 4.00 46

CN-CARP
$34.64

415.68
$1,663

2000
$8,000 ‘$: 2415.68

$9,663

GEN U.C. per Ea 40
3’ x 7’ Shielding Ooors 2.00 80

CN-CARP
$34.64

1385.6
$2,771

500
$1,000

25000
$50,000 $: 26865.6

$53.771

GEN LLC. per Ea 75
12’x12’ Overhead Roll-Up Door 2.00 150

CN-CARP
$34.64

2596
$5,196 $: 18596

$37,196$32,000

Subtotal
Sales Tax

$16,904 $1,000 $112,800 $0 $130,704

INEEL ORG Labor/Subcontractor Ovarheads

$5,640 %
$5,9%

$0
$3~

$5,640
$42,024 $0 $0 $46,377

Subtotal Estimate $484,721
Escalation $5,677 $348
Contingency

$41,175 $0 $0
$7.483 $443 $52,426

$47,399
$0 $0 $60,351

--Total 9106.2 DOORS & WINOOWS - TFD FACILITY 488 $36,261 $2,145 $254,066 $0 $0 $292,472

... 9108.3 DOORS & WINDOWS - BOILER HOUSE
GEN

Single HM Doors& Hardware
U.C. per Ea 10’ CN-CARP 346.4

3.00 30 $34.64 $1,039
1000

$: $3,000
0 1346.4

$0 $: $4,039

GEN U.C. per Ea 15 CN-CARP 519.6

Double HM Doors& Hardware

1800
1.00 15 $34.64 $520

2319.6
$: $1,800 $: $: $2,320
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Project Nam= CONSTRUCTION DETAIL ITEM REPORT Cllenk V. ./. Balls
Universal Solvent Extraction (UNEX) Feasibility Study- Option C - UNEX In NWCF Prepared By: Rowley! Mitchelll MarIer
ProjectLocalion INTEC

.
Estimate Type P/annlng

Estimale Numben2570 - Option C

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL
- 9108.3DOORS&WINDOWS- BOILERHOUSE

——

GEN U.C. per Ea 75 CN-CARP 2598
12’x12’ Overhead Roll-Up Door

. .
1.00 75

16000
$34.64 $2,598 $: $16,000

1859,6
$: ‘ $: $18,596

Sublolal
SalesTax

$4,157 $0 $20,800
‘ $0

$0 . $0 $24,957
$0 SI,Q40 $0

INEELORGLabor/SubsontraclorOverheads $1,475 $0
$0 $1,040

$7,749 $0 $0 $9,224

Subtotal Estimate
Escslalion $1,445

$35,221

Contingency
$0 $7,593

$1,640 $0
$0 $9,038

$9,667 : $0 $11,507

-Total 9108.3000RS & WINDOWS- BOILE’RHOUSE 120 $8,917 $0 $46,849 $0 $0 $55,766

- 9108.4 DOORS & WINDOWS - STORAGE FACILITV
GEN U.C. per EA 75 CN~KWK 2589

OVERHEAO DOORS 2.00
16000

150 $34,52 $5,178
18569

$: $32,000 $: $: $37,178

GEN U.C. per EA 10 CN-SKWK - 345,2
PERSONNEL OOORS 5.00 50

1000
$34.52 $1,726

1345.2
$: $5,000 $: $: $6,726

Subtolal
Sales Tax

$6,904 $37,000 $0
E

$43,t304
:

INEEL ORG Labor/Subconlraclor Overheads
$1,650

$2.4~ $0 ‘
$1,650

$13.785 $0 % $16,234

Subtotal Estimate
Escalal[on $2,400

$61,988

Conlingancy
$0 $13,506 $0

$3,056 $0 $17,197
$0 $15,906

$0 $0 $20,253

-Total 9108.4 DOORS &’WINDOWS - STORAGE FACILITY 200 $14,610 $0 $83,337 $0 $0 $98,147

-- 9100.1 FINISHES - NWCF
PAINT

Misc. Painting

GEN

RCRA Ftoor - Grouting Facilily

U.C. per Lot 200 CN-PAIN 6076 2500
1.00 200 $30,39 $6,078 , $:

8578
$2,500 $: $: $8,578

U.C. per Sf
14,800.00 0 $: $: $: $103,60; $: $103,60~

Sublotal $6,078
SeleaTax

$0 $2,500 $103,600 $0
$0

$112,178

INEELORGLabor/SubconkaclorOverheads
$125

$2,5: $0
$125

$1,101 $36,7: :’ $40,408

Subtotal Estimate
Escalation $2,214 $0

$152,711

Contingency

$950 $36,016
$2,818

$0 $39,186
$0 $1,217 $45,857 $0 $49,893

-Total 9109.1 FINISHES. NWCF 200 $13,859 $0 $5,899 $222,232 $0 $241,790
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!%’OjbCt rdaw CONSTRUCTION DETAIL ITEM REPORT
Universal Solvent Extraction (UNEX) Feasibility Study- Option C - UNEX /n NbVCF
Project Location: /NTEC
Estimale Numben2570 - Option C

LEVEL OrglSubcontractor
- 9109,2FINISHES- TFDFACILITY

PAINT
Bulldfng Painling

PAINT
Paint Slruclural Steel

)
PAINT

Deconlarnlnable Coaling - Hot Cell

PAINT
Floor Painllng

PAINT
Pipe Painting / I.D.

PAINT
Paint Doors & Frames

PAINT
Touch-Up Paint

QTY

U.C. per Sf
100,000.00

U.C. per SF
13,700.00

U.C, per Sf
26,000.00

U.C. per Sf
30,000.00

U.C. per Lot
1.00

U.C. per Ea
20.00

U.C. per Lot
1.00

Hrs CrewlRate Labor

0.03
3,000

0.08
1,096

0.08
2,080

0.011
330

250
250

4
80

80
80

CN-PAIN
$30.39

CN-PAIN
$30.39

CN-PAIN
$30.39

CN-PAIN
$30.39

CN-PAIN
$30.39

CN-PAIN
$30.39

CN-PAIN
$30.39

0.012
$91,170

2.431
$33,307

2.431
$63,211

0.334
$10,029

75 f17.5

$7,596

121.56
$2,431

2431.2
$2,431

Const Eqp

Client: V. J. Balls
PreRared By: Rowiey I Mitcheli I Marler
Es~male Type: Pianning

Matl

0.75
$75,000

$1,/;1

1.5
$39,000

$15,0R

4000
$4,000

$1,0:

150
$150

Other

$:

$:

$:

$:

$:
.

$:

0
$0

TOTAL

1.662
$166,170

2.531
$34,677

3.931

$102,211

0.834
$25,029

11597.5
$11,596

171.56
$3,431

2581.2
$2,581

Sublolal $210,177
Sales Tax

$135,520 $0 $0
x

$345,697

INEEL ORG Labor/Subconlraclor Overheads
$6.776

$66,1E
$0 $0

$0
$6,776

$59.669 $0 $0 $147,603

Subtotal Estimate
Escalation $76,547 $0

$500,276

Contingency
$51,624 $0 $0 $126,371

$97,463 $0 $65,965 $0 $0 $163,446

--Total 9109.2 FINISHES - TFD FACILITY 6,916 $472,320 $0 $319,774 $0 $0 $792,095

— 9109.3 FINISHES - BOILER HOUSE
PAINT U.C. per Ea 4 CN-PAIN 121.56

Paint Doors & Framas 4,00 16 $30.39 $488 $:
171.56

$2: $: $: $666

PAINT LLC. per Lot 16 CN-PAIN 486.24
Touch-Up Paint

150
1.00 16 $30.39 $466 $: $150 . $:

636.24

$: $636

Sublolal
Sales Tax

$972 $0 $350 $0
$0

$0
$0

$1,322

INEEL ORG Labor/Subcontractor Overheads
$16 $0

$406
$16

$0 $154 $ $0 $582

Subtotal Estlmata
Escalation $354

$1,902

Contingency
$0 $134 $0

$451
$488

$0 $170 $0 :: $621

--Total 9109.3 FINISHES - BOILER HOUSE 32 $2,185 $0 $826 $0 $0 $3,011
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Project Namti CONSTRUCTION DETAIL ITEM REPORT
Universal Solvent Extraction (fJNEX) Feasibility Study- Optfon C - UNEX In NWCF
ProjectLocation: INTEC
Estimate Numbec2570 - Option C

Client V. J. Balls

Prepared By: Rowley/ Mitchell I MarIer
Estimate Type Planning

LEVEL Org/Subcontractor
- 9109.4 FINISHES - STORAGE FACILITY

PAINT
Paint Slruclursl Sleet

QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL

U.C. per SF 0.08 CN-PAIN 2.431
13,700.00 1,098 $30.39 $33,307 $: $: 2.531

$34,677

PAINT U.C. per Sf 0.03 CN-PAIN 0.912
Building Painting 2,500.00 75 ,$30.39 $2,279 $:

0.75

W ,875 $: 1.662
$4,154

PAINT U.C. per Sf 0.08 CN-PAIN 2.431
Decontaminable Coating - Remo!e Handling Area 22,000.00 1,760 $30.39 $53,486 $: $33,:0:

3.931

$86,486

PAINT U.C. per Sf 0.08 CN-PAIN 2.431
Floor Painting - Dacontaminable - Remote Handling Area 17,600.00 1,408 $30.39 $42,789 $: $26,;0;

3.931
$69,189

PAINT U.C. per Lot 250 CN-PAIN 7597.5
Pipe Painling / 1.0. 1.00 230 $30.39 $7,598 $:

4000
$4,000 $: 11597.5

$11,598

PAINT U.C. per Ea 4 CN-PAIN 121.56
Paint Doors & Frames 7.00 28 $30.39 $851 $: $3:

0

$0
171.56
$1,201 .

PAINT U.C, per Lot
Touch-Up Paint

40 CN-PAIN 1215.6
1,00 40 $30.39 $1,216 $:

150
$150

1365,6
$1,366

Subtotal $141,526 .$0 $67,145 $0 so
Sales Tax

$206,671

INEEL ORG Labor/Subcontractor Overhaads
$0 $3,357

$59,3:
$0

$0
$3,357

$29,564 E $0 $88,rJlo

SubtotalEstimate $300,938
Escalation $51,544 $0 $25,677
Conllngency $65,628

$0
$0

$0 $77,221
$32,693 $0 $0 $98,321

--Tolal 11109.4FINISHES- STORAGEFACILITY 4,657 $318,045 $0 $1S8,436 $0 $0 $478,481

- 0110.1 SPECIALTIES - NWCF
GEN

Storage Racks
U.C. per Lf 0.25 CN-LABR 7.523

4,700.00 1,175 $30.09 $35,358
87.523

$: $: $411,356

GEN U.C. por Ea 400 CN-SKWK 13806

Auto Retrieval System Wilh Three Fork Lifts 1.00
750000

400 $34.52 $13,808 $: $750,000
763808

$: $: $763,808
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Project Name: CONSTRUCTION DETAIL ITEM REPORT
Universal Solvent Extraction (UNEX) Feasibility Study- Option C - UNEX in NWCF
Project Location: /NTEC
Estimate Numbec2570 - Option C

Client:
Prepared By:

Estimate Typ&

V. J. Balis

Rowiey / Mitcheii / Marier
Pianrrhrg

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Matl-l? — — —Slc Other TOTAL
— 9110.1SPECIALTIES- NWCF—

GEt4 WC.perEa 550 CN-SKWK 18986 0 50000 0 0 68986
Truck Loading Slallon 1,00 550 $34.52 $18,986 $0 $50,000 $0 $0 $68,986

Subtotal
Sales Tax

$68,150 $0 $1,176,000 $0 $0
$0

$1,244,150
$0 $58,800 $0 $0

INEEI. ORG Labor/Subcontractor Overheads $24,181 $0
$58,800

$438,126 $0 $0 $462,306

Subtotal Estimate
Escalation $23,692 $0 $429,273

$1,765,256
$0 $0

Contingency $34,607 $0 $r330,659
$452,965

$0 $0 $665,466

--Total 9110.1 SPECIALTIES - NWCF 2,126 $150,829 $0 $2,732,858 $0 $0 $2,883,687

- 9110.2 SPECIALTIES - TFD FACILITY
GEN U.C, por Ea 120 CN-IRON 4819.2 75000 79819,2

20 Ton O.H. Crane 1.00 120 $40.16 $4.819 $: $75,000 $: $: $79,819

GEN LLC. per Ea 80 CN-IRON 3212.8 50000 53212.8
Hot Cell O.H. Crane 1.00 80 $40.16 $3,213 $: $50,000 $: $: $53,213

GEN U.C. per Ea 100 CN-MILL 3292

Shielding Windows -2’ Thick
170000 173292

8.00 800 $32.92 $26,336 $: $1,360,000 $: $: $1,386,336

GEN U.C. per Ea 200 CN-MILL 6584 1419000
PaR Manipulators - Model 4350- Wall Mounted 4.00 800

1425584
$32.92 $28,336 $; $5,676,000 $8 $: $5,702,336

GEN LLC. per Lot 8000000 6000000
Robotic / Remole Handling Allowance 1.00 0 $: $: $: $8,000,000 $: $6,000,000

Sublotal $60,704

Sales Tax
$0 $7,161,000 $6,000,000 $13,221,704

$0 $358,050 %

INEEL ORG LaboriSubconlreclor Overheads

$358,050
$21,5~ $0 $2,667,872 $2,128,8~ $0 $4,818,300

Subtotal Estimate
Escalation $21,103 $0 $2,613,964

$18,396,054

Contingency
.$2,085,873 $0

$31,004 $0
$4,720,941

$3,840,266 $3,084,429 $0 $6,935,699

---Total 9110.2 SPECIALTIES - TFD FACILIN 1,800 $134,350 $0 $16,641,162 $13,279,192 $0 $30,054,694

-- 9110.3 SPECIALTIES - BOILER HOUSE
GEN

10 Ton O.H. Crane

LLC. per Ea 100 CN-IRON 4016
1.00 100 $40.16 $4,016

40000
$: $40,000

44016
$: $: $44,016

08/30/2000

.

Success Estimating and Cost Management System Page No. 24

.



,.

!
,.,.,,.,.;,,.,.i:?l
)3 ,

. .3,;..

1~,.,:,..

Project Name:
.

CONSTRUCTION DETAIL ITEMREPORT Cllenk V. J. Balls

Universal Solvent Extraction (UNEX) Feasibility Study- Option C - UNEXln NWCF
Project Localiom /NTEC

Prepared By Rowley /Mitctrell I Marler
Estimate Type: Planning

Estimate Numbec2570 - Option C

LEVEL Org/Subcontractor
- 9110.3 SPECIALTIES - BOILER HOUSE

QTY Hrs Crew/Rate Labor Const Eqp Matl ‘ Slc Other TOTAL

Subtotal $4,016 $0
SalasTax

$40,000 , $0 $0 $44,016
$0

INEEL ORG Labor/Subconlraclor Overhaads
$2,000

$1,4:
$0 $0

$0 $14,902

$2,000
$0 $0 $16,327

Subtotal Estimatrr
Escalallon $1,396 $0

$62,343

Contingency
$14,601 $0 $0

$2,051 “ $0 $21,451 $0
$15,997

$0 $23,502

-Total 9110,3 SPECIALTIES - BOILER HOUSE 100 $8,666 $0 $92,954 $0 $0 $lot,a43

- 9110.4 SPECIALTIES - STORAGE FACILITY
GEN , U.C, per EA 50 CN-IRON 2008 23100 25108

VAULT TUBE ASSEMBLIES 1,584.00 79,200 $40.16 $3,180,672 $: $36,590,400 $: $: $39,771,072

Subtotal $3,180,672 $0 $36,590,400 $0 $0 $39,771,072
Salas Tax $0
INEEL ORG Labor/Subcontractor Overheads

$1,829,520
$1,126,5:

$0 $0
$0 $13,631,964

$1,829,520
$0 $0 $14,760,514

Subtotal Estimate
Essrdallon $1,105,746 $0 $13,358,513

$5r3,3al,lo6

Contingency
$0 $0 $14,462.260

$1,624,491 $0 $19,622,519 $0 $0 $21.247,010

-Total 9110.4 SPECIALTIES - STORAGE FACILITY 79,200 $7,039,459 $0 $a5,030,917 $0 $0 $92,070,37a

- 9111.1.1EQUIPMENT- CALCINERCELL
PIPE

FillarFeed Pump-P-201-2a& 2b (Skid Mounted)
U.C, par Ea “ 10 tiN-PIPE 375.8

2.00 20 $37.58 $752
7500

$: $15,000
7875.8

$: $: $15,752

!:.... PIPE U.C. per Ea 6 CN-PIPE 225.46 500,Y:
SBW Slurry XFR Pump - P-201.6a, b -30 hp

5500 0 6225.48

‘f;s 2.00 12 $37.58 $451 $1,000
,.,’ $11,000 $: $0 $12,451

‘~1 .

f

PIPE U.C. per Ea a CN-PIPE
$

300.64
SBW Day Tank - T-201-2a, b -1179 Gal. - SST

15000
2.00 16 $37.66

15300.64
$601 c $: $30,000 $: .$: $30,601

!.’.

‘1 PIPE U.C. per Ea 40 CN-PIPE 1503.2
Cross Flow Filler - CF-201-1, 2 (36”x60”x65”) 2.00 80 $37.58

100000
$3,006 $: $200,000

101503.2
$: $: $203,006

\ Sub(olal $4,610 $1,000
Salas Tax

$256,000 $0 $0

i+

$261,810

INEEL ORG Labor/Subconhactor Overheads $2,3:
$12,800 $0,

$4Z $129,304
$12,aoo

~’ $0 $132,099

Subtotal Estimato
Escalallon $1,828 $380 $102,153

$406,709

Contingency
$0 $0

$6,177 $1,284 $345,177

i

$104,381
$0 $0 $352,638

-Total 9111.1.1 EQUIPMENT - CALCINER CELL
1

128 $15,129 $3,145 $a45,434 $0 $0 $863,709

I

I
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Project Name: . . . ,a i RuCTIC)N DETAIL ITEM REPORT Client: V. J. Balls

Universal Solvent Extraction (UNEX) Feasibility Study - Option C - UAiEX in NWCF Prepared By: Rowiey I Mitcheii I Marier
Estimate Type: PiannhrgProject Location: iNTEC

Esllmale Number:2570 - Opt/on C

LEVEL Org/Subcontractor
-- 9111.1,2E(WIPMENT- OFF GAS CELL

PIPE
Extraction Feed Pump - P-201-5 -.375 hp

QTY Hrs Crew/Rate Labor Const Eqp Matl WC Other TOTAL

U.C. per Ea
1.00

2 CN-PIPE
2 $37.56

75.16
$75

1200
$1,200

1275.16 ,
$1,275

PIPE
Solvenl Feed Pump - P-202-5 -.25 hp

U.C. per Ea
1.00

2 CN-PIPE
2 $37.58

75.16
$75

500
$500

575.16
$575$:

PIPE
UNEX Solvenl Tank - T-202-5 -500 Gel, - SST

U.C, per Ea
1.00

6 CN-PIPE
6 $37.58

225.48
$225

8500
$8,500 $: 8725.46

$8,725

PIPE
Extraction Contactor - CON-202-I-14 (3’x13’x5’)

U.C. per Ea
1,00

20 CN-PIPE
20 $37.58

751.6
$752

1000
$1,000

301751.6
$301,752$300,000

PIPE
Scrubbing Contactor - SB-202-I-2 (3’x2’x5’)

U.C. per Ea
1.00

20 CN-PIPE
20 $37.58

751.6
$752

1000
$1,000

300000
$300,000

301751.6
$301,752

U.C. per Ea
1.00

20 CN-PIPE
20 $37.56

751.6
$752

PIPE
Slrippln9 Contaclor - SP-202-I-8 (3’x7’x5’)

1000
$1,000 $: 301751.6

$301,752$300,000

Subtolal $2,631 $3,000 $910,200 $0 $0 $915,831
Sales Tax $45,510
INEEL ORG Labor/Subcontractor Overheads

$0 $45,510
$1,2% $1,4: $459,735 % $0 $482.443

Subtotal Estimate
Escalation $1,000 $1,140 $363,203

$1,423,784
$0 $0 $365,343

Contingency $3,378 $3,852 $1,227,267 $0 $0 $1,234,498

---Total 9111.1.2 EQUIPMENT - OFF GAS CELL 70 $8,274 $9,436 $3,005,915 $0 $0 $3,023,624 I

-- 9111.1.3 EQUIPMENT - BLEND & HOLD CELL
PIPE

SBW Feed Tank - T-201-l -4716 Gal. SST

U.C, per Ea 12 CN-PIPE 450.96 500 31000
1.00 12 $37.58 $451 $500 $31,000

31950.96
$: $: $31,951

PIPE U.C. per Ea 10 CN-PIPE 375.8 500 21000

Extraction Feed Tank - T-201-5a, b, c -2359 Gal. SST

.0
3.00 30 $37.58 $1,127 $1,500 $63,000

21875,8
$: $0 $65,627

PIPE U.C. per Ea 8 CN-PIPE 300.64 250 18600

UNEX Raffinate Tank - T-202-6a, b -1761 Gal. SST

19150.64
2.00 16 $37.56 $601 $500 $37,200 $: $: $38,301
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Project Name CONSTRUCTION DETAIL ITEM REPORT ClienL V. ./. Balls

Universal So/vent Ekfractfon (UNEX) Feasibility Study- Option C - UNEX /n NWCF Prepared By: Rowley] Mitchell I Marler
Project Locatiorx /NTEC Estimate Typti P/annhr9 .

Estimate Numbec257b - OptIon C

LEVEL Org/Subcontractor QTY ~ Crew/Rate Labor Const Eqp Matl s/c Other TOTAL
— 9111.1.3EQIJIPMENT- BLEND&HOLDCELL

——

PIPE U.C.per Ea 6 CN-PIPE 225.48 ‘ 250 14900 15375.46
UNEX Strip Eftluanl Tank - T-202-14 -1124 Gal. SST 1.00 6 $37.56 $225 $250 $14,900 $: $: $15,375

Sublolal
Salas Tax

$2,405 $2,750 $146,100 $0 $0 $151,255

INEEL ORG Labor/Subconlraclor Overhaads
$0 $7,305

$l,lZ
.$0 $0

S1.323 $73,794
$7,305

$0 $0 $76,274

Subtotal Estimate
Escalation $914

$234,634

Contingency
$1,045 $58,299 $0 $0 $60,256

$3,089 $3,531 $196,994 .$0 $0 $203,614

--Total 9111.1.3 EQUIPMENT - BLEND & HOLD CELL 64 $7,565 $6,649 $482,492 $0 $0 $498,706

- 9111.1.4EQUIPMENT- VALVECUBICLE
PIPE U.C.parEa 16 CN-PIPE 601.28

SBWXFRPump- P201-I -30 hp 1.00
4500

16 $37,56 $601 $:
5101.28

$4,500 $: $: $5,101

PIPE U.C.perEa 3 CN-PIPE 112,74
RaffinaleXFRPump- P-202-6a-.25 hp 1.00

600
3 $37.56 $113 $:

712,74
$600 $: $: $713

PIPE LLC. per Ea 4 CN-PIPE 150.32

Ralfinale OffSpec. XFR Pump - P-202-6b -2 hp

2800 2950.32
1.00 4 $37.56 $150 $: $2,600 $: $: $2,950

PIPE U.C. par Ea 3 CN-PIPE 112.74

Strip Effluent XFR Pump-P-202-14 -.25 hp

600
1.00 3 $37.56 $113

712.74
$: $600 $: $: $713

Subtotal
Sales Tax

$977 $0 $8,500 $0 $0 $9,477
$0

INEEL ORG Labor/Subsonlractor Overheads

$425
$4E

$0 $0
$0

$425
$4,293 $0 $0 $4,763

Subtotal Estfmate $14,665

Escalallon
Contingency

$371 $0 $3,392 W
$1,255 $0

$0 $3,763
$11,461 $0 $0 $12,716

-Total 9111.1,4 EQUIPMENT - VALVE CUBICLE 26 $3,073 $0 $28,071 $0 $0 $31,144

- 9111.1.5 EQUIPMENT - STORAGE AREA
PIPE U.C.perEa 2 CN-PIPE 75.16 0 600 0 0 675,16

HF Pump- P.201-4 -.125 hp 1.00 2 $37.58 $75 $0 $600 $0 $0 $675

PIPE U.C. per Ea 3 CN-PIPE 112.74

Dicarbolida Feed Pump- P-202-I -.75 hp 1.00 3
800

$37.56 $113
912.74

$: $800 $: $: $913

PIPE LLC. per Ea 3 CN-PIPE 112.74

PEG Fead Pump- P-202-2- .75 hp

800
1.00 3 $37.58 $113

912.74
$: $800 $: $: $913

PIPE U.C. par Ea 3 CN-PIPE 112.74

CMPO Feed Pump - P-202-3 -.75 hp

800
$:

0
1.00 3 $37.58 $113

912.74
$eoo $: $0 $913
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ProJec[Name CONSTRUCTION DETAIL ITEM REPORT
Universal Solvent Extraction (UNEX) Feasibility Study - Option C - UNEX [n NWCF
Project LocalIon: /NTEC
Eslimate Number:2570 - Opfhwr C

LEVEL Org/Subcontractor
--- 9111.1.5EQUIPMENT- STORAGE AREA

PIPE
FS-13 Feed Pump - P-202~ =.75 hp

PIPE
Acid Feed Pump - P-202-7 -.75 hp

PIPE
Aluminum Nilrete Feed Pump - P-202-8 -.75 hp

PIPE
Scrub Makeup XFR Pump - P-202-9 -.25 hp

PIPE
Scrub SoluUon Feed Pump - P-202-1O -.25 hp

PIPE
Strip Makeup XFR Pump - P-202-12 -,25 hp

PIPE
Strip Solution Faed Pump - P-202-13 -.25 hp

PIPE
HF Storage Tank - T-201-3 -4000 Gal. - C-276

PIPE
HF Makeup Tank - T-2014 -237 Gal. - C-276

PIPE
Dicarbolide Feed Tank -T-202-I -55 Gal. SST

PIPE
PEG 400 Feed Tank - T-202-2 -55 Gal. SST

PIPE
Ph2Bu2CMP0 Feed Tank - T-202-3a, b -55 Gal. SST

PIPE
FS-13 Tank -T-202-4 -55 Gal. SST

PIPE
Recycle Acid Tank - T-202-7 -55 Gal. SST

PIPE
Aluminum Nitrate Tank - T-202-6 -55 Gal. SST

PIPE
UNEX Scrub Makeup Tank - T-202-9 -607 Gal. SST

PIPE
UNEX Scrub Solution Tank - T-202-10 -888 Gal. SST

08/30/2000

QTY

U.C. per Ea

U.C. par Ea

U.C. per Ea

U.C. par Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

1.00

1.00

1.00

i .00

1.00

1.00

1.00

1.00

1.00

i .00

1.00

2.00

1.00

1.00

1.00

1.00

1.00

Hrs

3
3

3
3

3
3

2
2

2
2

2
2

2
2

16
16

3
3

3
3

3
3

3
6

3
3

3
3

3
3

10
10

10
10

Crew/Rate

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
. $37,56

CN-PIPE
$37.58

CN-PIPE
.$37.56

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.56

Labor

112.74
$113

112.74
$113

112.74
$113

75.16
$75

75.16
$75

75.16
$75

75.16
$75

601.28
$601

112.74
$113

112.74
$113

112.74
$113

112.74
$225

112.74
$113

112.74
$113

112.74
$113

375.8
$376

375.0
$376

Success Estfmatfng and Cost Management System

Const Eqp

$:

$:
$:

$:
500

$500

$:
$:

$:

500
$500

500
$500

Cllent: V. J. Balls

Prepared By Rowley I Mitchell/ Marler
Estimate Type: Plannhrg

Matl

800
$600

600

WC

600
$600

600

600
$600

600

600
$600

20500
$20,500

4000
$4,000

2000
$2,000

2000
$2,000

2000
$4,000

2000
$2,000

2000
$2,000

2000
$2,000

11900
$11,900

12500
$12,500

TOTAL

912.74
$913

912.74
$913

912.74
$913

675.16
$675

675.16
$675

675.16
$675

675,16
$675

21601.28
$21,601

4112.74
$4,113

2112.74
$2,113

2112.74
$2,113

2112.74
$4,225

2112.74
$2,113

2112.74
$2,113

2112.74
$2,113

12775.8
$12,776

13375.6
$13,376
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Project Name CONSTRUCTION DETAIL ITEM REPORT Client V. J. Balls
Universal Solvent Extraction (tJNEX) Feasibility Study- Optfon C - UNEX In NWCF Prepared By: Rowley/ Mitchell I Marler
Project Locatiom /NTEC .) Estimate Type: Planning
Estimate Number:2570 - Option C

LEVEL Org/Subcontractor QN Hrs Crew/Rate Labor Const Eqp Matl s/c Other TOTAL
- 9111.1.5EQUIPMENT- STORAGEAREA

PIPE U.C.perEa 3 CN-PIPE 112.74 2000 2112.74 “
DPTA Storage Tank-T-202-11 -55 Gal. SST (UNEX Only) 1.00 3 $37.58 $113 $: $2,000 $: s: $2,113

PIPE U.C. per Ea 12 CN-PIPE 450.96
UNEX Skip Makeup Tank-T-202-12 -1132 Gal. SST

500
1.00 12

15000
$37.56

15950.96
$451 $500 $15,000 $: $: $15,951

PIPE U.C. per Ea 12 CN-PIPE 450.96
UNEXSkip Solullon Feed Tank-T-202-13 -1245 Gal. SST

500 16000 16950.96
1.00 12 $37.58 $451 $500 $16,000 $: $: $16,951

GEN U.C. perLol 750 CN-SKWK
RemoteHandlingEquipment

25690 750000
1.00 750 $34.52 $25,890 $: $750,000

775890
.$: $: $775,690

Subtotal $30,212 $2,500
Sales Tax

$653,700 $0 $0 $886,412
$0 $42,685

INEEL ORG Labor/Subconkaclor Overheads $1,2%
$0 $0

S11.265 $331,795 $0
$42,665

$0 $344.263. .

Subtotal Estimate
Escalation $10,643

$1,273,359

Corrllngency
$950

$35,963
$315,151 $0

$3,21O $1,064,898
g’ $326,744

$0 $1,104,071

—Total 9111.1,5EQUIPMENT- STORAGEAREA 865 $86,082 $7,863 $2,608,229 $0 $0 $2,704,174

- 9111.6EQUIPMENT- GROUTFACILITY
PIPE U.C.per Ea

LAW EvaporaMr Feed Pump -P-204-1 -.75 hp
3 CN-PIPE
3 $37.58

10 CN-PIPE
10 $37.56

112.74
$113

800
$600 $:

912.74
$913

7675.6
$7,676

875.16
$675

675.16
$675

912,74
$2,738

40901.92
$46,902

7650.32
$7,650

6150.32
$6,150

16200.64
$46,602

29

1.00

1.00
PIPE U.C. per Ea

LAW Evaporator Reckc / XFR Pump - P-204-2 (Skid
Mounled)

375.8
$376

7500
$7,500 $:

75;16
$75

PIPE U.C. per Ea
LET&D Supply Pump - P-204-3 -.25 hp

2
2

CN-PIPE
$37.58

600
$800 $:1.00

1.00

3.00

1.00

1.00

1.00

3.00

PIPE
NaOH Feed Pump- P-205-1 -.125 hp

U.C. per Ea CN-PIPE
$37.56

75.16
$75

2
2

600
$600 $:

PIPE U.C. per Ea
Neulrallzaflon Tank Pump - P-205-2a, b, c -.75 hp

3
9

CN-PIPE
$37.56

112.74
$338

800
$2,400 $:

PIPE U.C. per Ea
LAW Evaporator Feed Tank - T-204-1 -7684 Gal. - SST

24
24

CN-PIPE
$37.513

901.92
$902

1000
$1,000

45000
$45,000 $:

PIPE
LETRO Faad Tank - T-204-3 -352 Gal. - SST

U.C. per Ea CN-PIPE
$37.56

4
4

150.32
$150 $: 7500

$7,500 $:

PIPE U.C. per Ea
NaOH SIorage Tank - T-205-I -400 Gal. - SST

4
4

CN-PIPE
$37.50

150.32
$150

8000
$6,000 . $: $:

PIPE
Neutralization Tank - T-205-2a, b, c -1200 Gal. - SST

U.C. per Ea 8
24

CN-PIPE
$37.56

300.64
$902

500
$1,500

15400
$46,200 $:

08/30/2000 Success Estfmatlng and Cost Management System Page No.



k UJd ?k.me, CONSTRUCTION DETAIL ITEM REPORT
Universal Solvent ExtractIon (UNEX) Feasibility Study - Opt[on C - UNEX In NWCF
PtuJecl Locatirm: /’.I’”

Eslimate Numb~,, ~~.4---- ,w,,C

Client: V. J. Balls

Prepared By: Rowley /Mitchell / Marler
Estimate Type: FYamdng

QTY Hrs Crew/Rate Labor

3006.4
$3,006

2254.8
$2,255

2254.8
$2,255

150.32
$150

112.74
$113

li2.74
$113

751.6
$752

1503.2
$1,503

2254.e
$2,255

2254.8
$2,255

375.6
$1!503

1127.4
$1,127

3006.4
$6,013

375.8
$752

563.7
$1,127

563.7
$1,691

375.6
$1,127

Const EqpLEVEL Org/Subcontractor
- 9111.6EQUIPMENT’- GROUTFACILITY
B-105 PIPE

Matl sic Other TOTAL

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

LJ.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. par EA

U.C. per EA

80
00

60
60

60
60

4
4

3
3

3
3

20
20

40
40

60
60

60
60

10
40

30
30

80
160

10
20

15
30

15
45

10
30

CN-PIPE
$37.66

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
“ $37.56

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
.$37.58

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.56

1000
$1,000

1000
$1,000

55000
$55,000

45000
$45,000

59006.4
$59,008

48254.6

$46,255

40254.8
$48,255

10000.32
$10,000

3812.74
$3,813

3212.74
$3,213

171751.6
$171,752

153503.2

$153,503

154254.8
$154,255

47254.8
$47,255

3675.8
$15,503

5127.4
$5,127

38006.4
$76,013

6375.8
$12,752

6563.7

$13,127

2563,7

$7,691

2875.8

Slag Storage Bin - T-205-5 -875 CF ,00

,00
B-102 PIPE
CaO Storage Bin - T-205-6 -1071 CF $:
B-1 03 PIPE
Porlland Cement Bin - T-205-7 -641 CF

1000
$1!000

250

45000
$45,000

9600
$9,600

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

4.00

1.00

2.00

2,00

2.00

3.00

3.00

PIPE
Slag Day Storage Tank - T-205-6a -257 CF $250

PIPE
CaOH Day Storage Tank - T-205-6b -46 CF (UNEX Only) $:

$:
1000

$1,000

3700
$3,700

3100
$3,100

0

$0

PIPE
Portland Cement Day Storaga Tank - T-205-6c - 28CF $:

PIPE
LAW Evaporator - EV-204-I (8’x1O’X6’)

170000
$170,000

PIPE
Verlical Auger -VA-205-I-8 (20”x40’’xI4O”)

2000 150000
$150,000

150000
$150,000

$2,000

2000
$2,000

1

PIPE
Vertical Mixer - VM-205-I-6 (30’’x60”x140”)

0-104 PIPE
FLYASH BIN -34 M3

45000
$45,000$:

ED-101 ,2,3,4 PIPE
AIR EDUCTOR -9 Kg-S/hr

3500
$14,000

4000
$4,000

35000
$70,000

B-107 PIPE
CaO WEIGHT BIN -.4 M3

T-lo4A&B PIPE
GROUT FEED TANK -7 M3

N-10IA&B PIPE
pH SAMPLEIVNEUTRALIZER

6000
$12,000

P-lo5A&B PIPE
GROUT MIXER FEED PUMP -2-16 UMIN

‘0
$0

$:
$:

6000
$12,000

2000
$6,000

B-lo8AS3&c PIPE
DRY INGREDIENT WEIGH BIN -.2 M3

C-10 IA, B&C PIPE
SOLIDS FEED CONVEYOR -8 K(//MlN

2500
$7,500 $;,
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ProjectNam= CONSTRUCTION DETAIL ITEM REPORT Clienk V. J. Balk

t%eDared Bv: RowIevlMitchell! MarlerUniversal Solvent Extraction (UNEM Feasibility Studv - ODtion C - UNEXln NWCF
Proiect Localion: /NTEC - -

.-.

Es~mate Number:2570 - Opffon C

LEVEL Org/Subcontractor
- 9111.6EQUIPMENT- GROUTFACILITY
M-10IA,B&C PIPE

QTY

U.C.DerEA

Hrs Crew/Rate

60 CN-PIPE
180 $37.58

20 CN-PIPE
20 $37.58

15 CN-PIPE
30 $37.58

30 CN-PIPE
30 $37.58

10 CN-PIPE
10 $37,58

50 CN-PIPE
50 $37.58

30 CN-PIPE
30 $37.58

10 CN-PIPE
10 $37.58

40 CN-PIPE
40 $37.58

Labor

2264.8
$6,764

751.6
$752

563.7

$1,127

1127.4
$1,127

375.8
$376

1879
$1,879

1127.4
$1,127

375.8
$378

1503.2
$1,503

75;6
$7,516

1503.2
$1,503

3758
$3,758

1127.4
$2,255

1503.2
$1,503

3758
$3,756

1503.2
$1,503

7516
$7,516

Const Eqp

$:

$;

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

0
$0

Other

$:

$:

$:

$:

$:

$:

0
$0

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

TOTAL

22254.8
$66,764

3251.6

$3,252

1063.7
$2,127

9127.4
$9,127

5375.8
$5,376

11679
$11,879

9127.4
$9,127

5375.8
$5,376

11503.2
$11,503

87516
$87,516

11503.2

$11,503

38756
$36,758

11127.4
$22,255

11503.2
$11,503

5375a
$53,758

11503.2
$11,503 “

57516

$57,516

Matl SIc

20000
GROUT MIXER -.3 M3

B-I06A PIPE
DRY GROUT ADMIXTURES BIN - A M3

B-lo6B&c PIPE
LIQUID GROUT ADMIXTURES TANK

P-106 PIPE
DECON AGENT PUMP -76 UMIN

P-115 PIPE
METERING PUMP/ADMIXTURES -1 L/MIN

T-106 PIPE
MIXER WASH TANK -1 M3

P-1 16. PIPE
DECON RETURN PUMP -76 UMIN

F-105 ● PIPE
SPENT DECON SOLUTION FILTER -

PIPE
STORAGE AREA CONVEYOR

PIPE
AIRLOCK

PIPE
AIRLOCK CONVEYOR

PIPE
MAIN INLET CONVEYOR

U.C.per EA

3.00

1.00

2.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

2.00

1.00

t .00

1.00

1.00

$60,000

2500

$2,500

U.C.per EA

U.C. perEA

U.C. perEA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C.perEA

U.C. per EA

500
$1,000

8000
$8,000

5000
$5,000 $:
10000

$10,000 $;
$:
$:

8000
$8,000

5000
$5,000

10000
$10,000

200 CN-PIPE
200 $37.56

40 CN.PIPE
40 $37.58

100 CN-PIPE
100 $37,58

30 CN-PIPE
60 $37.56

40 CN.PIPE
40 $37.58

100 CN-PIPE
100 $37.56

40 CN-PIPE
40 $37.58

200 CN-PIPE
200 $37.56

60000
$80,000

10000 $:
$:
$:

$10,000

35000
$35,000

PIPE U,C. per EA

TRANSVERSE SECTION LIFT

PIPE U.C. per EA
MIXER BOOTH INLET CONVEYOR

PIPE U.C. per EA

MIXER BOOTH

PIPE U.C. per EA

MIXER BOOTH CONVEYOR

PIPE U.C. per EA

FILL ASSEMBLY

10000
$20,000

10000 $:
$:

$10,000

50000
$50,000

10000
$10,000

50000
$50,000
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Project Name: CONSTRUCTION DETAIL ITEM REPORT
Unhrersal Solvent Extraction (UNEX) Feasibility Studv - O~tion C - UNEX In NWCF
Prolect Location: /NT,EC “ “

.-.

Es~mate Number:2570 - O@lon C

LEVEL Org/Subcontractor
- 9111.6EQUIPMENT- GROUTFACILITY

PIPE
LID PLACEMENT BOOTH

PIPE
LID PLACEMENT INLET CONVEYOR

PIPE
LID PLACEMENT OUTLET CONVEYOR

PIPE
LID PLACEMENT CONVEYOR

PIPE
ROTATING TABLE

PIPE
DRUM RIM CLEANING MECHANISM

PIPE
LID PIACEMENT ASSEMBLY

PIPE
TRANSFER SECTION TUNNEL

PIPE
TRANSFER SECTION INLET CONVEYOR

PIPE
TRANSFER SECTION EXIT CONVEYOR

PIPE
TRANSFER TABLE

PIPE
TRANSVERSE CONVEYOR

PIPE
INSPECTION BOOTH

PIPE
lNSPECT/DECON INLET CONVEYOR

PIPE
lNSPECT/DECON EXIT CONVEYOR

PIPE
lNSPECT/DECON CONVEYOR

PIPE
ROTATING TABLE

08/30/2000

QTY

U.C. oer EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

UC. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U,C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

3.00

3.00

3,00

2.00

1.00

1.00

1.00

1.00

1.00

Hrs Crew/Rate

100
100

20
20

20
20

40
40

100
100

100
100

100
100

200
200

40
120

40
120

30
90

40
80

100
100

20
20

20
20

40
40

100
100

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37,58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE

$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

Labor

3758
$3,758

751.8
$752

751.8
$752

1503.2
$1,503

3758
$3,758

3758
$3,758

3758
$3,758

7518
$7,516

1503.2
$4,510

1503.2
$4,510

1127.4
$3,302

1503.2
$3,008

3758
$3,758

751.6
$752

751.6
$752

1503.2
$1,503

3758
$3,758

Const Eqp

$:

$:

$:
$:
$:

Success Estimating and Cost Management Svstem

Client: V. J. Balls

PreDared Bv: Rowlev/Mitcheil /Marler
Estimate T~pe: F’lann~ng

Matl Slc

50000
$50,000

5000
$5,000

5000
$5,000

15000
$15,000

20000
$20,000

20000
$20,000

30000
$30,000

70000
$70,000

10000
$30,000

10000
$30,000

10000
$30,000

10000
$20,000

80000
$80,000

5000
$5,000

5000
$5,000

10000
$10,000

20000
$20,000

$:
$:

$:

TOTAL

53758
$53,756

5751.8
$5,752

5751.6
$5,752

16503.2
$16,503

23758
$23,758

23758
$23,758

33758
$33,758

77516
$77,518

11503.2
$34,510

11503.2
$34,510

11127.4
$33,382

11503.2
$23,006

83758
$83,758

5751.6
$5,752

5751.6
$5,752

11503.2
$11,503

23758
$23,758

.
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Prolect Name
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:! CONSTRUCTION DETAIL ITEM REPORT Clienb V. J. Balls

Prepared By Rowley lMitchelll MarlerUrr~versal Solvent EXbaction (UNEX) Feasibility Study - Optfon C - UNEX In NWCF
Project Localion: /NTEC
Estimate Number:257t7- Option C

QTY

Estimate Typ= P/arming

LEVEL Org/Subcontractor
- 9111.6 EQUIPMENT - GROUT FACILITY

PIPE

Hrs Crew/Rate Labor

3758
.$3*750

3758
.$3,75(I

7516
$7,516

1503.2

$4,510

3758
$3,758

1127.4
$3,382

7516
$7,516

1503.2
$1,503

375.8
$5,261

1503.2
$1,503

18790
$18,790

1503.2
$1,503

1127.4
$2,255

1503.2
$3,006

1503.2
$3,006

2254.8

$18,038

Const Eqp

$:

$:

$:

$:

$:

$:

$:

$:

“o
$0

$:

$:

$:

$:

$:

$:

$:

Matl Slc

$:
$:
$:
$:
$:
$:
$:
$:
$:
$:
$:

$:
$:
$:
$:
$:

$:

TOTAL

33758
$33,758

53758
$53,758

77516
$77,516

11503.2
$34,510

38756
$36,756

11127.4
$33,362

87546
$67,516

11503.2
$11,503

2375.6
$33,261

16503.2
$16,503

268790
$266,790

11503.2
$11,503

11127.4
$22,255

11503.2

$23,006

11503.2
$23,006

22254.6
$178,036

22254.6
$~78,036

33

U.C.perLOT

U.C. per LOT

U.C. per EA

U.C. per EA

U.C. per EA

U.C. perEA

U.C. perEA

U.C. per EA.

U.C. per EA

U.C. per EA

U.C. per LOT

U.C. per EA

U.C. per EA

U.C, per EA

U.C. per EA

U.C. per EA

U.C. per EA

100 CN-PIPE
100 $37.58

100 CN-PIPE
100 $37.56

200 CN-PIPE
200 $37.56

40 CN-PIPE
120 $37.58

100 CN.PIPE
100 $37.58

30 CN-PIPE
90 $37.56

200 CN-PIPE
200 $37.58

40 CN-PIPE
40 $37.58

10 CN-PIPE
140 $37.56

30000
DECON EQUIPMENT 1.00

1.00

1.00

3.00

1.00

3.00

1.00

1.00

14.00

1.00

1.00

1.00

2,00

2.00

2.00

6.00

$30,000

50000
$50,000

70000
$70,000

PIPE
INSPECTION EQUIPMENT

PIPE
DISCHARGE SECTION TUNNEL

PIPE
DISCHARGE SECTION INLET CONVEYOR .

10000
$30,000

35000
$35,000

10000
$30,000

PIPE
MAIN DISCHARGE CONVEYOR

PIPE
TRANSFER SECTION LIFT

PIPE
AIRLOCK

80000
$60,000

10000
$10,000

2000
$26,000

15000
$15,000

PIPE
AIRLOCK CONVEYOR

PIPE
TILT & PAN CAMERA

PIPE
CAMERA CONTROL STATION

40 CN-PIPE
40 .$37,58

500 CN-PIPE
500 $37.58

40 CN-PIPE
40 $37.56

30 CN-PIPE
60 $37.58

40 CN-PIPE
80 $37.58

40 CN-PIPE
80 $37,56

60 CN-PIPE
480 $37.56

250000PIPE
INLET STAGING, DRUM LI~, CURE LINE& DRUM LIFT
ENCLOSURE

$250,000

10000
$10,000

PIPE
INLET STAGING CONVEYOR

PIPE
DRUM LIFT

10000
$20,000

PIPE
DRUM LIFT CONVEYOR

10000
$20,000

10000
$20,000

PIPE
CURE LINE CONVEYOR

PIPE

180 DEGREE CONVEYOR

20000
$160,000

PIPE

CURE LINE CONVEYOR 13’

60 CN-PIPE
460 $37.56

2254.8
$16,036

20000
$160,0008.00

Success Estimating and Cost Management System Page No.



Project Name: CONSTRUCTION DETAIL ITEM REPORT
Universal Solvent Extraction (UNEX) Feasibility Study - Option C - UNEX In NWCF
Project Location: /NTEC
Estimale Numbec2570 - Opt/on C

Client: V. J. Balls

Prepared By Rowley /Mitchell I Marfer
Estimate Type: Planning

LEVEL Org/Subcontractor
.- 9111.6EQUIPMENT- GROUTFACILITY

PIPE
STAGINGCONVEYOR

PIPE
DRUMELEVATOR& ENCLOSURE

PIPE
INLET’INDEXINGLIFTCONVEYOR

PIPE
INDEXINGLIFTTABLE

PIPE
INDEXINGARM

PIPE
DEWATERINGSTATION30’CONVEYOR

PIPE
90 DEGTRANSFER& LIFT

PIPE
DEWATERINGSTATIONCONVEYOR

PIPE
AIRHEATERS

PIPE
DEWATERINGSTATIONLINELIFT

PIPE
DRUMOFFLOADCONVEYOR

PIPE
HYDRAULICORUMLl~

E-104 PIPE
VAPORCONDENSER-2 K@hr

QN Hrs

20
20

400
400

40
40

30
30

100
100

70
70

20
40

40
40

10
90

30
270

60
60

50
50

60
60

Crew/Rate

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.50

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

Labor

751.6
$752

15032
$15,032

1503.2
$1,503

1127.4
$1,127

3758
$3,758

2630.6
$2,631

751.6
$1,503

1503.2
$1,503

375.6
$3,382

1127,4
$10,147

2254.8
$2,255

1879
$1,879

2254.8
$2,255

Const Eqp Matl Slc Other

$:

TOTAL

5751.6
$5,752

215032
$215,032

11503.2
$11,503

11127.4
$11,127

23758
$23,758

42630,6
$42,631

5751.6
$11,503

11503.2
$11,503

2375,8
$21,362

11127.4
$100,147

22254.8
$22,255

21879
$21,879

52254.8
$52,255

U.C, per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

UC. per EA

U.C. per EA

U.C, per EA

U.C. per EA

U.C. per EA

UC. per EA

U.C. per EA

5000
$5,0001.00

1.00

1.00

1.00

1.00

1.00

2.00

1.00

9.00

9.00

1.00

1.00

1.00

$:$200,000

10000

$10,000 $:
$:10000

$10,000 $:
20000

$20,000

$:
$:

$40,000

5000
$10,000

10000
$10,000

2000
$18,000

10000
$90,000

20000
$20,000 $:

20000
$20,000

$50,000
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Project Name CONSTRUCTION DETAIL ITEM REPORT Clienk
Universal Sokent Extraction (lJNEX) Feasibility Study- Option C - UNEXln NWCF Prepared By:
Project Location INTEC Estimate Type
Estimate Numbec2570 - Optfon C

LEVEL Org/Subcontractor
- 9111.6 EQUIPMENT - GROUT FACILITY
P-118 PIPE
CONDENSATE PUMP -4 IJMIN

QTY Hrs Crew/Rate Labor Const Eqp Matl Slc

V. J. Balls

Rowleyl Mitchelll MarIer
Planning

Other TOTAL

U.C.per EA 10 CN-PIPE 375.8 6000 6375a

1.00 10 $37.56 $378 $: $6,000 $: !$: $6,376

Sublolal $262,113 $10,750
Sales Tax

$3,267,200 $0 $0 $3,560,063

INEEL ORG Lebor/Subconlraclor Ovarheads $135,7:
$163,360 $0

$5,1%
$0

$1,650,237 $0
$163,360

$0 $1,791,115

Subtotal Estimate $5,514,536

Escalallon $107,213 $4,065

Contingency
$1,303,732 $0 $0

$362,273 $13,605 $4,405,325
$1,415,031

$0 $0 $4,781,403

-Total 9111.6 EQUIPMENT - GROUT FACILITY 7,507 $887,307 $33,811 $10,789,854 $0 $0 $11,710,972

- 9111.2 EQUIPMENT -THIN FILM DRYER FACILl~
PIPE U.C. par Ea 100 CN-PIPE 3756 3000 1000000

Thin Film Dryer -TFD203-1 (12’x12’x25’) 1.00 100 $37.56 $3,756 $3,000 $1,000,000
1006756

$: $: $1,006,758

PIPE U.C. par Ea 2 CN-PIPE 75.16 500

TFD Feed Pump-P-203-2-.25 hp

575.16
1.00 2 $37.56 $75 $: $500 $: $: $575

PIPE U.C. per Ea 10 CN-PIPE 375.6 7500

Slrip Crystallizer Condensate Pump -P-203-1 - Stdd

7675.6
1.00 10

Mounted

$37.56 $376 $: $7,500 $: $: $7,676

PIPE U.C. per Ea 6 CN-PIPE 225.48 10000

TFD Vacuum Pump -VP-203-1 1.00 6 $37.58 $225 $: $10,000
10225.46

$: $: $10,225

PIPE U.C. per Ea 2 CN-PIPE 75.16 1500

Crystallizer Condansale Tank -T-203-1 -10 Gal - SST 1.00 2 $37.56 $75 $:
1575.16

$1,500 $: $: $1,575

PIPE U.C. per Ea 8 CN-PIPE 300,64 500 15000

Strip Fead Tank -T-203-2 -1124 Gal.- SST (NWCF Only)

15800.64
1.00 6 $37.58 $301 $500 $15,000 $: $: $15,601

Subtotal
SalesTax

$4,610 $3,500 $1,034,500 $0 $0
$51,725

$1,042,810

INEELORGLabor/SubcontractorOverheads “ $2,3%
$0

$l,6fi $522,516
$0

$0
$51,725

$0 $526,515

Subtotal Estimata
Escalation S1,826 $1,330 $412,603

$1,621,050
$0 $0

Contingency $6,177 $4,494 $1,394,867
$415,962

$0 $0 $1,405,536

--Total 9111.2 EQUIPMENT - THIN FILM DRYER FACILITY 126 $15,129 $11,008 $3,416,413 $0 $0 $3,442,550

- 9111.3 EQUIPMENT - BOILER HOUSE
GEN

BOILERS

U.C.per EA 60 CN-BOILMK 1364.6
2.00 120 $23.06 $2,770

200000
$: $400,000

201364.8
‘$: $: $402,770

GEN U.C. per EA 40 CN-BOILMK 923.2 20000

FEED WATER HEATER

20923.2
2.00 80 $23.06 $1,846 $: $40,000 $: $: $41,846
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Project Name: CONSTRUCTION DETAIL ITEM REPORT Client: V. J. Balls
Universal Solvent Extraction (UNEX) Feasibility Study - Option C - UNEX In NWCF
Project LocalIon: /NTEC

Prepared By: Rowley / Mitcheli I Marler
Estimate Type: Planning

Estimate Number:2570 - Option C

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL
— 9111,3EQUIPMENT- BOILERHOUSE

——

PIPE U.C.per LOT 500 CN-PIPE 18790
CHEMICAL FEED SYSTEM 1.00

100000
500 $37.58 $18,790

118790
$: $100.000 $: $:

PIPE

$118,790

U.C. per LOT 1800 CN-PIPE 67644
WATER TREATMENT SYSTEM

250000 317644
1.00 1,800 $37.56 $67,644 $: $250,000 $: $: $317,644

TANK U.C. per BBL
OIL STORAGE TANK, -750 BBL 750.00 0 $: $: $: $46,7;; $: $46,7~

Subtotal
Sales Tax

$91,050 $0 $790,000 $48,750 $0 $929,800

INEEL ORG Labor/Subconlraclor Overheads $43,2;:
$39,500 $0

; $340,707 $20,4~
$39,500

$0 $404,365

Subtotal Estimate $1,373,665
Escalation $34,453 $0 $300,275
Contingency $116.416

$17,755 $0
$0 $1,014,632

$.352,482
$59,993 $0 $1,191,042

-Total 9111.3 EQUIPMENT - BOILER HOUSE
- -.. ------- .-

$2,465,114 $146,941 $0 $2,917,189

775890
$775,890

2513606
$2,513,606

263606
$263,606

109904
$219,808

176452

$176,452

28452
$26,452

261642.4
$523,285

122761.6
$122,762

54142.4
$54,142

523264.8
$523,285

Z,w.ru

750
750

WJ!),lm $0

— 9111.6 EQUIPMENT - STORAGE FACILITY
GEN U.C. per Lot

U.C. per Ea

U.C. per Ea

U.C. per Ea

CN-SKWK
$34.52

CN-SKWK
$34.52

tiN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

25690
$25,890 $:

$:
$:

750000
$750,000

2500000
$2,500,000

Remote Handling Equipment 1.00

1.00

1.00

2.00

1.00

1.00

2.00

1.00

1.00

1.00

GEN
Smeared Canister Loadoul Crane

400 13608
$13,806

13606
$13,606

400

GEN
Canister Storage Crane - Clean Environment

400
400

200

0
$0

$:
$250,000

GEN
Canlsler Heatsr

6904
$13,808 $:

$:

103000
$206,000400

GEN
C02 Syslem

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Lot

100
100

100
100

120
240

60
80

120
120

240
240

3452
$3,452

3452
$3,452

175000
$175,000

GEN
Canister Transportation Cart

25000
$25,000

GEN
Canisler Lifting Mechanism

4142.4
$6,265 $: 257500

$515,000
0

$0

$:
$:
$:GEN

Canisler Sealing Manipulator
2761.6
$2,762

4142.4
$4,142

8284.8
$8,265

$:
0

$0

120000

$120,000

GEN
Decon Solution Pumping Station

50000
$50,000

GEN
Decon Cell Equipment $: 515000

$515,000 $:
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Project Nam6x CONSTRUCTION DETAIL ITEM REPORT
Unjversal Solvent Extraction {LINE.)() Feasibility Study- Option C - UNEX In NWCF
Project Locatiorx /NTEC
Estimate Numben2570 - Opt/on C

LEVEL Org/Subcontractor
- 9111.6 EQUIPMENT - STORAGE FACILITY

GEN
Decon / Disassembly Equipment-Turntable, Manipulator
Tools, W/ Rack& Elc.

GEN
Smear Monitor

GEN
Smear Slallon Module

GEN
Shullle Carl

GEN
Glove Box

GEN
Cameras

GEN
Weld Station Module

GEN
HLW Canistar Transfer Cart

GEN “
Emply Canisler Receiving Crane

GEN
PaR Manipulator

GEN
Canister Fill Monitoring Insbumenls

GEN
Canisler Welder Leak Check Module

GEN
Misc. Equipment

QTY

U.C.perLot

U.C.per Ea

U.C, par Ea

U.C. per Ea

U.C. par Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

LLC, per Ea

U.C. per Ea

U.C. per Ea

U.C. per Lol

1.00

1.00

1.00

1.00

1.00

30.00

1.00

1.00

2.00

1.00

2.00

1.00

1.00

Hrs Crew/Rate

240
240

100
100

0

80
80

40
40

7$

200
200

400
400

200
400

200
200

0

100
100

300
300

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK

CN-SKWK
$34.52

CN-SKWK
$34,52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
~ $34.52

CN-SKWK
$34.52

CN-SKWK

CN-SKWK
$34.52

CN-SKWK
$34.52

Labor

8284.6
$8,285

3452
$3,452

$:

2761.6
$2,762

1380.8
$1,381

828.46

$24,854

6904
$6,904

13806
$13,808

6904
$13,808

6904
$6,904

$:

$452
$3,452

10356

$10,356

Const Eqp

$:

$:

0
$0

Clienk
Prepared By:
Estimate Type:

Matl

500000
$500,000

515000
$515,000

$:

150600
$150,000

41200
$41,200

3000
$90,000

103000
$103,000

2575000
$2,575,ooo

7000
$14,000

250000
$250,000

$:

1030000
$1,030,000

1000000
$1,000,000

V. J. Balls

Rowlev/ Mitchell/ Marler
PlannLg

Slc Other

$: s:

$;
42000

$42,000

$:
$:

$4,120,000

$:
0

$0

TOTAL

508284.8
$508,285

518452
$518,452

42000
$42,000

152761.8
$152,762

42580.8
$42,561

3828.48
$114,854

109904
$109,904

2588808
$2,588,608

13904
$27,808

256904
$258,904

2080000
$4,120,000

1033452
$1,033,452

1010356
$1,010,358

Subtotal
Sales Tax

$193,857 $0 $11,374,200 $4,162,000 $0 $15,729,857
$0 $56a,710

INEEL ORG Labor/Submntraclor Overheads
$0 $568,710

$68,7~ $0 $4,237,524 $1 ,476,7~ $0 $5,762,976

Subtotal Estimate
Escalation

$22,0 al,543

Contingency

$67,324 $0 $4,151,899 $1,446,901 $0 $5,666,124
$227,489 $0 $14,029,310 $4,869,092 $0 $10,145,890,

--Total 9111.6 EQUIPMENT - STORAGE FACILITf 5,610 $557,1a2 $0 $34,361,643 $11,974,733 $0 $46,893,558
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Project Name: CONSTRUCTION DETAIL ITEM REPORT
Universal Solvent Extraction (UNEX) Feasibility Study - Optfon C - UNEX In NWCF
Project Location: /NTEC
Estlmale Number:2570 - Opt/on C

LEVEL Org/Subcontractor
- 9111,7.1 EQUIPMENT DEMOLITION - CALCINER CELL

PIPE
Mock-Up Faclllly

PIPE
Lifl & Bag Hatch Covars

PIPE
Portable Crane

PIPE
Hydraulic Shears Modified For Remote Operation

PIPE
Large Plasma Arc Modified For Remote Operallon

PIPE
Misc. Remote Adaptations

PIPE
Cut Cycfone Bracket Supports

PIPE
Temporary Support of Calciner ~

PIPE
Demo Tent

PIPE
Cut Up And HoI-Box Calciner

PIPE
“Ho! Box” Malerials

PIPE
Labor Adjustment For Working In “Hot” Area - 200%

PIPE
Burn-Out Allowanw - 25% Of Hot Work

PIPE
Mock-Up Training - 100% Of Unadjusted Work

U.C. per Lot

U.C. per Lot

U.C, per Lot

U.C. per Lot

U.C. par Lot

U.C. per Lot

U.C. per Lot

U.C. per Lot

U.C. per Lot

LLC. per Lot

U.C. per Box

U.C. per Lot

U.C, per Lot

U.C. per Lot

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1,00

1.00

10.00

i .00

1.00

1.00

Hrs Crew/Rate

o

50
50

0

0

0

0

200
200

300
300

200
200

2000
2,000

20
200

5000
5,000

1875
1,875

2500
2,500

CN-PIPE

CN-PIPE
$37.58

CN-PIPE

CN-PIPE

CN-PIPE

CN-PIPE

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

Labor

$:

1879
$1,879

$:

$:

0
$0

$8

7516
$7,516

11274
$11,274

7516
$7,518

75180
$75,160

751.6
$7,516

187900
$187,900

70462.5
$70,463

$93,950

Q!!ELE9P

$:
0

$0

$:
$:

0
$0

$:

$:
0

$0

$:
$:

$:
$:
$:
0

$0

Client:
Prepared By
Estimate Type:

Matl

$:

2000
$2,000

5000
$5,000

20000
$20,000

$50,000

20000
$20,000

$:

$:

10000
$10,000

$:

$:

$:

$:

0
$0

V, J. Balls

Rowley 1 Mitchc// I Marler

Slc
250000

$250,000

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

0

$0

Other

$:

$:

$:

$:

0
$0

$:

$:

0
$0

$:

$:

$;

o
$0

$:

0
$0

TOTAL

250000
$250,000

3879

$3,879

5000
$5,000

20000

$20,000

50000
$50,000

20000
$20,000

7516
$7,518

11274

$11,274

17516
$17,516

75160
$75,160

751.6
$7,516

187900
$187,900

70462.5
$70,463

93950
$93,950
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Project Name CONSTRUCTION DETAIL ITEM REPORT Clfent: V. J. Balls

Universal Solvent Extraction (UNEX) Feasibility Study- Option C - UNEX In NWCF
Project Looation /NTEC

Prepared By: Rowley/ Mitchelll Marler
Estimate Type Plannhrg

Estimate Numbec2570 - Opt/on C

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Mat! Slc Other TOTAL
- 9111.7.1EQUIPMENTDEMOLITION- CALCINERCELL

——

PIPE U.C.per Lot
Small Tools & Consumables-8% Of Labor Cost

37000
1.00 0 $: $:

37000
$37,000 $: $; $37,000

Subtolal $483,174 $0
Sales Tax

$144,000 $250,000 $0 $857,174

$222,8E

$0 $7,200
INEEL ORG Labor/Subwntraclor Overheads $120,2%

$0
$0

$7,200
$72,733 $0 $415,798

Subtotal Estimate
Escalation $176,022 $0

$4,2eo,172

Contingency $594,780
$57,481 $95,009 $0

$0
!$328,492

$194,162 $3218035 $0 $1,109,978

--Total 9111.7.1 EQUIPMENTDEMOLITION- CALCINERCELL
.-

$475,557 $7a6,304 $0 $2,7ia,64212,325 $1,456,781

- 9111.7.2 EQUIPMENT DEMOLITION - OFF GAS CELL
PIPE U.C. per Lot

l-ill & Bag Halch Covers

PIPE U.C. per Lot
Portable Crane

PIPE U,C. per Lot
Hydraulic Shears Modlilad For Remote Oparallon

PIPE U.C. per Lot
Large Plasma Arc Modified For Remote Operation

PIPE U.C. per Lot
Misc. Remote Adaptations

PIPE U.C. per Ea
Cut Tank Brackel Supports

PIPE U.C. per Ea
Temporary Supporl of Tanks

PIPE U.C, per Lot
Damo Tard

PIPE U.C. per Lot

Cul Up And Hot-Box Tanks-3 Ea.

PIPE U.C, par Box

“HoI Box” Other Materials

PIPE U.C. per Lot

Labor AdjusImant For Working In “Hoi” Area - 200%

PIPE U.C. per Lot

Burn-Out Allowance - 25% Of Hot Work

1.00

1.00

1.00

1.00

1.00

3.00

3.00

1.00

1.00

10.00

1.00

1.00

50
50

CN-PIPE
$37.58

CN-PIPE
o

CN-PIPE
o

CN-PIPE
o

tiN.PIPE
o

200
600

300
900

200
200

2000
2,000

7900
7,900

2960
2,980

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN.PIPE

$37.66

1879
$1,879

$:

$:

$:
7516

$22,546

11274
$33,822

7516
$7,516

75160
$75,160

751.6
$7,516

$296,882

111236,8
S111,237
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$:
“o

$0

$:
$:
$:
$:
$:
$:
$:

$:

2000
$2,000

5000
$5,000

20000
$20,000

50000
$50,000

20000
$20,000

$:
10000

$10,000

$:

Page No.

3879
$3,879

5000
$5,000

20000
$20,000

50000
$50,000

20000
$20,000

7516
$22,548

11274
$33,622

17516
$17,516

75150
$75,160

751.6
$7,516

296082
$2Q6,882

111236.8
$111,237
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Project Name: CONSTRUCTION DETAIL ITEM REPORT Clienk V. J. f3alls

Prepared By: Rowley I Mitchell I Marler
Eslimate Type: Planning

Universal Solvent Exfractlon (UNEX) Feasibility Study - Option C - UNEX In NWCF
Project Location: /NTEC
Estimale Number:2570 - Opt/on C

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp
- 9111.7.2EQUlPMEt4TDEMOLITION- OFF GAS CELL

PIPE U.C. per Lot 3950 CN-PIPE 148441
Mock-Up Training - 100% Of Unadjusted Work 1.00 3,950 $37.58 $148,441 $:

Matl Slc Other TOTAL_——

148441
$; $: $: $148,441

PIPE U.C, per Lot
Small Tools & Consumables -8% Of Labor Cost 1.00 0 $: $:

56400 56400
$56,400 $: $: $56,400

Subtotal $705,001 $0
Salea Tax

$163,400 $0 $0
$0

$868,401
$6,170

INEEL ORG Labor/Subcontractor Overheads $339,1U
$0 $0 $8,170

$0 $82,532 $0 $0 $421,666

Subtotal Estimate
EscalaOon $267,925 $0

$1,298,236

Contingency
$65,203 $0 $0 $333,127

$905,321 $0 $220,320 $0 $0 $1,125,641

--Total 9111.7.2 EQUIPMENT DEMOLITION - OFF GAS CELL $2,217,380 $0 $539,625 $0 $0 $2,7 S7,005ta,760

o

50
50

0

0

0

0

200
200

300
900

200
200

-- 9111.7.3 EQUIPMENT DEMOLITION - BLEND & HOLD CELL
PIPE U.C. per Lot CN-PIPE $:

1879
S1,879

$8

$: 250000 $:
0

$0

$:
0

$0

$:

$:
$:

$:
$:
$:

$:

250000
$250,000

3879
S3,679

5000
$5,000

20000
$20,000

50000
$50,000

20000
$20,000

7516
$7,516

11274

$33,822

17516
$17,516

75160
$75,160

?51 .6
$7,516

Mock-Up Facility

Lifl & Bag Hatch Covers

Porfabla Crane

1.00

1.00

1.00

1.00

1.00

1.00

1.00

3.00

1.00

1.00

10.00

$250,000

PIPE U.C. per Lot

PIPE U.C. per Lot

CN-PIPE
$37.58

CN-PIPE

$:
$:

2000
$2,000

5000
$5,000

PIPE
Hydraulic Shears Modified For Remote Operation

U.C. par Lot

U.C. per Lot

U.C, per Lot

U.C. per Lot

U.C. per Ea

U.C. per Lot

U.C. per Lot

U.C. per Box

CN-PIPE 20000
$20,000

PIPE
Large Plasma Arc Modified For Remote Operation

CN-PIPE 50000
$50,000 $:

CN-PIPEPIPE
Misc. Remole AdaplaOona $: 20000

$20,000 $:
PIPE

Cut Tank Brackat Supports
CN-PIPE

$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

7516
$7,516 $:

0
$0

$:

$:PIPE
Temporary Support of Tanks

11274
$33,822

PIPE
Demo Tenl

7516
$7,516 $: 10000

$10,000

PIPE
Cut Up And HOI-BOXTanks -3 Ea.

2000 75160
$75,160 $:

$:

2,000

20
200

PIPE
“Hot Box” Olhar Malerials

751.6
$7,516
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Project Name CONSTRUCTION DETAIL ITEM REPORT
Universal Solvent Extraction (UNEX) Feasibility Study- Option C - fJNEX In NWCF
Project Locatioru JNTEC
Estimate Number:2570 - Option C

Clienk V. J. Balls
Prepared By Rowley] Mitchelll Marler
Estimate Typw P/ann/ng

Matl sic Other TOTALLEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp
- 9111.7.3EQUIPMENTDEMOLITION- BLENO& HOLDCELL

PIPE U.C.per Lot 7100 CN-PIPE 266818
LaborAdjustmentForWorkingIn“Hot”Area-200% 1.00 7,100 $37.58 $266,818 $:

266818
$266,818

PIPE U.C. per Lot 3550 CN-PIPE 133409
Mock-Up Training - 100% Of Unadjusted Work 1.00 3,550 $37.56 $133,409 $: $: 133409

$133,409
.

PIPE U.C. per Lol 2660 CN-PIPE 99962.8

Burn-Out Allowance - 25% Of Hol Work 1.00 2,660 $37.58 $99,963 $:
99962.8
$99,963

PIPE U.C. par Lot
Small Tools & Consumables -8% Of LaborCost 1.00 0 $: $:

50700
$50,700

50700
$50,700

Subtotal $633,599 $0
SalesTax

$157,700 $250,000 $0
W $7,865

$1,041,299
$0

INEELORGLabor/SubwnlraclorOverheads
$7,885

$304,7E $0 $79,653 $120,2% $0 $504,699

SubtotalEstfmate $1,553,863
Escalation $240,790 $0 $62,928 $95,009 $0 $398,726
Contingency $813,631 $0 $212,635 $321,035 $0 $1,347,301

--Total 9111.7.3 EQUIPMENTDEMOLITION- BLEND& HOLDCELL
----- A------- -- -- . . . . ---- . .

1.00

1.00

1.00

1.00

1.00

1.00

10.00

1.00

1.00

$l,wz,lru5 $520,801 $786,304 $3,299,910

-- 9111.7.4EQUIPMENTDEMOLITION- VALVECUBICLE
PIPE U.C.rrer Lot CN-PIPE 250000

Mock-UpFacility

U.C. per Lot

o

50
50

$250,000 $250,000

CN-PIPE
$37,68

CN-PIPE

PIPE
Lill & Bag Hatch Covers

1879
$1,879 $: 2000

$2,000 $; 3879
$3,679

PIPE
Porlable Crane

U,C.perLot

U.C.perLot

U.C.por Lot

U.C. per Lot

U.C. perBox

$: 5000 5000
$5,0000

PIPE
Hydraulic Shears ModifiedFor Remote Operation

CN-PIPE 20000
$20,000 $: 20000

$20,0000

PIPE
Large Plasma Arc Modlffed For Remote Operation

CN-PIPE $: 50000
$50,0000

50000
$50,000

PIPE
Misc.RemoteAdaptallons

CN-PIPE 20000
$20,000

20000
$20,0000

PIPE
Cut Up& “Hot Box” Materials

20
200

CN-PIPE
$37.56

751.6
$7,516

761.6
$7,516

U.C. per Lot

U.C. perLot

CN-PIPE
$37.58

PIPE
Oemo Malarials

750
750

28185
$28.185 $: 28185

$28,185

PIPE
Labor Adjustment ForWorkingIn “HoI” Area -2007.

CN-PIPE
$37.58 $: $: 75160

$75,1602,000
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Project Name: CONSTRUCTION DETAIL ITEM REPORT Cllent: V. J. Balls
Universal Solvent Extraction (UNEX) Feasibility Study - Option C - UNEX In NWCF Prepared By Rowley /Mitchell I Marler
Project Localion: INTEC Eslimate Type: P/anrrhrg
Estimate Numbec2570 - Option L

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp
- 0111.7.4 EQUIPMENT DEMOLITION - VALVE CUBICLE

PIPE U.C. per Lo! 750 CN-PIPE 28185
Burn-Out Allowance - 25% Of Hot Work 1.00 750 $37.58 $28,185 $:

SIc OtherMatl _ TOTAL

28185

$: $: $: $28,185

PIPE U.C. per Lol 1000 CN-PIPE 37580
Mock-Up Training - 100% Of Unadjusted Work 1.00 $37,580 ‘ $:

37580
1,000 $37.58 $: $: $: $37,580

PIPE U.C. per Lot
Small Tools & Consumables -8% Of Labor Cost

14250
1.00

14250
0 $: $: $14,250 $: $: $14,250

Subtotal $178,505 $0
Sales Tax

$111,250 $250,000
$5,563

$539,755
$

INEEL ORG Labor/Subconlraclor Overheads $85,8~ :: $120,2%
$5,563

$56,191 $0 $262,320

Subtotal Estimate $807,637
Escalation $67,836 $0
Conlingensy

$44,393 $95,009 $0
$229,226 .$0 $150,004 $321,035

$207,240
$0 $700,265

-Total 9111.7.4 EQUIPMENT DEMOLITfON - VALVE CUBICLE 4,760 $561,437 $0 $367,401 $786,304 $0 $’t,745,442

.- 9114.4CONVEYINGSYSTEMS- STORAGEFACILITY
GEN U.C.perEA 1000

2.00 2,000
CN-SKWK

$34.52
34520

$69,040
2500000 0

$0
2534520

$5,069,040GANTRY CRANE $5,000,000

GEN U.C. per EA
TRANSFER CART IN TUNNEL

500
1.00 500

CN-SKWK
$34.52

17260
$17,260 $: 317260

$317,260$300,000

GEN
5 TON DECONTAMINATABLE BRIDGE CRANE

U.C. per EA 300
2,00 600

CN-SKWK
$34.52

10358
$20,712

250000
$500,000

260356
$520,712

GEN U.C. per EA
CASK MANEUVERING HYDRAULIC PfATFORM

1000
1.00 1,000

CN-SKWK
$34.52

34520
$34,520

1000000 0
$0

1034520
$1,034,520$1,000,000

Subtotal $141,532 $0 $6,800,000 $0 $0
SalesTax $0

$6,941,532
$340,000

INEELORGLaborK3ubmntraelorOvarheads
$0

$50,2%
$0

$0 $2,533,379
$340,000

$0 $0 $2,503,597

Subtotal Estimate
Escalation $49,203

$9,665,129

Contingency
$0 .$2,482,169

$21,686
$0 $0 $2,531,392

$0 $1,094,001 $0 $0 $1,115,667

---Tokrl 9114.4 CONVEYING SYSTEMS - STORAGE FACILITY 4,100 $262,636 $0 $13,249,569 $0 $0 $13,512,206

--- 9115.1.1 MECHANICAL DEMO - CALCINER CELL
PIPE U.C. par Ea 3 CN-PIPE

Cut & Cap Piping Al Cell Wall - Small
112.74

28.00 84 $37.58 $3,157
124,74

$: $: $3,493

PIPE U.C. per Ea 4 CN-PIPE 150.32
Cut & Cap Piping At Cell Wall - 4“ 2.00 6 S37.58

160.32
$301 $: $: $: $: $361
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Client V. J. BallsPro]ect Name CONSTRUCTION DETAIL ITEM REPORT
Universal Solvent Extraction (UN~ FeasibIlf& Study - Option C - UNEX hr NWCF . Prepared BY: Rowley /Mitchell / MarIer
Project Location: fNTEC - - - -
Estimate Numbec2570 - OptIon C

Es~mate Type P/annkg

QTYLEVEL Org/Subcontractor
- 9115.1.1 MECHANICAL DEMO - CALCINER CELL

PIPE

Hrs Crew/Rate Labor

225.48

Const Eqp

$!

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

Matl

$:

$:

$:

$:

$:

$:

$:

$:

$:

2000
$2,000

$:

$:

$:

$:

$5,0:

$:

Slc

$:

$:
$:
$:
$:
$:
$:
$:
$:
$:

$:
$:

$:
$:
$:
0

$0

.%:

Other

$:

$:

$:

$:

$:

.$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

TOTAL

U.C. per Ea’ 6
6

0.12
108

0.25
15

0.5
15

2
62

8
16

10
310

200
200

1000
1,000

400
400

80
400

160
160

10

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.66

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37,56

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.56

275.48
$275

4.51
$4,059

9.395
$564

18.79
$564

75.16
$2,330

300.64
$601

375.8
$11,650

7516
$7.516

37580
$37,500

17032 “
$17,032

3006.4
$15,032

6012.6
$6,013

375.6
$75,160

7516
$7,516

95.16
$23,790

52612
$52,612

517476,6
$517,477

Cut & Cap Piping At Cell Wall- 8“ 1.00

900.00

60.00

30.00

31.00

2.00

31.00

1.00

1.00

1.00

5,00

1.00

200.00

1.00

250.00

1,00

$225

PIPE

PIPE

PIPE

‘PIPE

U.C.per Lf

U.C. per Lf

U.C.per Lf

U.C.per Ea

U.C. per Ea

U.C. per Line

U,C. per Lot

U.C. per Lot

U.C. per Lot

U.C. per Ea

U,C, per Ea

U.C. per Ea

U.C. per Lot

U.C. per Ee

U.C. per Lot

U.C. per Lot

4.51
$4,059

9.395
$564

18.79
$564

75.16
$2,330

300.64
$601

375.8

$11,650

7516

$7,516

37560
$37,560

15032
$15,032

3006,4

$15,032

6012,8
$6,013

375.8
$75,160

7516
$7,516

75.16
$18,790

52612
$52,612

Remove Piping - Small

Remove Piping - 4“

Remove piping - 8“

Remove Pipe Supporls

PIPE
Remove Large Knife Gale Valves

PIPE
Identify, Verify, And Isolale Piping To Be Removed

PIPE
Cut Up Piping For “HoI Boxing”

PIPE
Bag & Box piping

PIPE
Scaffolding In Cell

PIPE
CUI 16” Pipe

PIPE
Cut 16” Pipe Al Cyclone

PIPE
Cul Calclner Pipes

PIPE
Cul Piping At Bottom Of Catcher

PIPE
Plug Calciner Pipe Ends

PIPE
Remove Misc. Piping & Supports

PIPE
Labor Adjustment For Working In “Hot” Area - 200$!.

200
200

2
500

1400
1,400

13770
13,770

CN-PIPE
$37.58

517476.6
$517,477 $:1.00
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Project Name: CONSTRUCTION DETAIL ITEM REPORT
(hrhrersal Solvent Extracfior) (UNEX) Feasjbfllty Study - Option C - UhfEX /n NWCF
Project Localion: /NTEC
Estimate Numbec2570 - Opfion C

Cllent: V. J. Balls

Prepared By: Rowley /Mitchell I Marler
Estimate Type: Planning

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp
- 9115.1.1MECHANICALDEMO - CALCINER CELL

PIPE U.C. per Lol 5165 CN-PIPE 194100.7
Bbrn-Out Allowance - 25% Of Hot Work 1,00 5,165 $37.58 $194,101 $:

Matl Slc Other TOTAL

194100.7
$: $: $: $194,101

PIPE U.C. per Lot 6885 CN-PIPE 258738,3
Mock-Up Training - 100% Of Unadjusted Work 1,00 6,885 $37.58 $258,738 $:

0 258738.3
$0 $: $: $258,738

PIPE U.C. per Lot CN-PIPE o
Small Tools & Consumables -8% Of Labor Cost 1.00 0 $0 $:

98000 98000
$98,000 $: $: $98,000

Subtotal $1,229,016 $0
Sales Tax

$105,446 $0 $1,334,462
:

INEEL ORG Labor/Subcontractor Overheads
$5,272 $0 $5,272

$591,2% :: $53,260 $0 $0 $644,488

Subtotal Estimate $1,984,201
Escalation $467,069 $0
Contingency $937,769

$42,077 $0
$0 $84,483 g

$509,148
$0 $1,022,272

-Total 9115.1.1MECHANICALDEMO- CALCINERCELL ---- ------- .- . .. —-- . .
32,704

3
84

4
48

6
60

0.12
108

0.25
15

0.5
15

2
62

8
16

10
310

200
200

$J,Z!5,081 $0 $290,53a $0 $0 $3,515,818

124.74
$3,493

180.32
$2,164

275.48
$2,755

4.51
$4,059

9,395
$564

18.79
$564

75.16
$2,330

300.64
$601

375.8
$11,650

7516
$7,516

-- 9115.1.3 MECHANICAL DEMO - OFF GAS CELL
PIPE LLC. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Lf

U.C. per Lf

U.C.parLf

U.C. per Ea

U.C. per Ea

U.C. per Lina

U.C. per Lot

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
‘$37.56

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37,58

112.74
$3,157Cut & Cap Piping Al Cell Wall - Small 28.00

12.00

10.00

900.00

60.00

30.00

31.00

2.00

31.00

1.00

PIPE
Cul & Cap Piping At Cell Wall - Medium

150.32
$1,804 $3:

$5:;

$:

PIPE
Cut & Cap Piping At Cell Wall - Larga

225.46
$2,255

PIPE
Remova piping- Small

4.51
$4,059

0
$0

PIPE
Remove Piping - Medium

9.395
$584

PIPE
Remove Piping - Large

18.79
$564

PiPE
Remova Pips Supports

75.16
$2,330

0
$0

PIPE
Remove Valves

300.64
$601

PIPE
Identify, Verify, And Isolale Piping To Be Removed

375.6
$11,650 $:

0
$0

PIPE
Cut Up Piping For “Hoi Boxing”

7516
$7,516
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Pro]ect Name CONSTRUCTION DETAIL ITEM REPORT Clienk V. J. Balls

Universal Solvent Extraction (UNEX) Feasibility Study- Option C - UNEX in NWCF Prepared BY: Rowleyl Mitchelll Marler
Project Location /NTEC Estimate Type Planning
Estimate Numbec2570 - Option C

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl sic Other TOTAL
- 9115.1.3 MECHANICAL DEMO - OFF GAS CELL

PIPE U.C. per Lot 1000
Bag & Box Piping 1.00 1,000

CN-PIPE
$37.58

37580
$37,580 $: 37580

$s7,580

PIPE U.C. per Lol 400
Scaffolding In Cell 1.00 400

,“ PIPE U.C. par Ea 10
Cul Pipes@ Tanks 9.00 90

CN.PIPE
$37.58

15032
$15,032

“2000
$2,000 $: 17032

$17,032

CN-PIPE
$37.58

375.8
$3,382

375.8
$3,382

PIPE “ U.C. per Lot 1400
RemoveMisc.Piping& Supporta 1.00 1,400

PIPE U.C.perLot 7600
LaborAdjuslmenlFor Working In “Hot” Area -200’% 1.00 7,600

PIPE U.C. per Lot 2850
Burn-Out Allowance - 25% Of Hol Work 1.00 2,850

CN-PIPE
$37.56

52612
$52,612

52612
$52,612

CN-PIPE
$37.58 $285,606 $265,608

CN-PIPE
$37.58

107103
$107,103 $: 107103

$107,103

PIPE U.C. per Lot 3800

Mock-Up Training - 100% Of Unadjusted Work 1.00 3,600
CN-PIPE

$37.56
142804

$142,604 $: 142604
$142,804

CN-PIPEPIPE U.C. per Lot

Small Tools & Consumables-6% Of Labor Cost 1.00 0 $: $: 54300
$54,300

54300
$54,300

Sublotal $676,620 $0 $57,496 $0 $0 $736,116
Sales Tax $0 .$2.875

INEEL ORG Labor/Subsontraclor Overheads
$0 $0 $2,875

$326,4X $0 $29,041 $0 $0 $355,464

Subtotal Estimate
Escalation $257,899 $0 $22,943

$1,094,474
$0 $0

Contingency $517,814 $0 $46,065
$260,642

$0 $0 $563,860

--Total 9115.1.3 MECHANICAL DEMO - OFF GAS CELL ia,058

3
28.00 64

4
12.00 48

6
10.00 60

0.12
900.00 108

0.25
60.00 15

$1,780,776 $0 $158,420 $0 $0 $l,939,1fJ6

--- 9115.1.4 MECHANICAL DEMO - BLEND & HOLD CELL
PIPE U.C. per Ea

Cut & Cap Piping At Cell Wall - Small

CN-PIPE
$37.56

112.74
$3,157 $3: $: 124.74

:3,493

PIPE U.C. per Ea

Cul & Cap Piping At Cell Wall - Medium

CN-PIPE
$37,58

150.32

$1,604 . $: 180.32
$2,164

CN-PIPE
$37.58

225.46
$2,255

PIPE U.C. per Ea
Cut & Cap Piping At Cell Wall-Large $5% $: 275.46

$2,755

PIPE U.C. per Lf

Remove Piping - Small

CN.PIPE
.$37.58

4.51
$4,059

0
$0

4.51
$4,059

CN-PIPE
$37.56

PIPE U.C. per Lf

Remove Piping - Medium

9.395
$564

0
$0

0
$0

9.395
$564
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Project Name: CONSTRUCTION DETAIL ITEM REPORT Client: V. J. Balls
Prer)ared Bv: Rowlev / Mitchell / MarlerUniversal Solvent Extraction (UNEXJ FeasilrWtv Studv - Ontlon C - UNEX In NWCF

Labor

18.79
$564

75.18
$2,330

300.64
$601

375.8
$11,650

7516
$7,516

37580
$37,580

15032
$15,032

375.6
$3,362

52612
$52,612

Project Location: /NTEC ‘ -
. .

Estimate Number:2570 - C@tion C

QTYLEVEL Org/Subcontractor
-- 9115.1.4MECHANICALDEMO- BLEND&HOLDCELL

PIPE

Hrs Crew/Rate Const Eqp

$:

0
$0

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

Matl Slc

$:
$:

$:

$:
$:

$:
$:
$:
$:
$:

$:
0

$0

$:

TOTAL

18.79
$564

75,16

$2,330

300.64
$601

375.8
$11,650

7516
$7,516

37580
$37,580

17032
$17,032

375.8
$3,362

52612
$52,612

285608
$265,608

107103
$107,103

142804
$142,604

54300
$54,300

0.5
15

2
62

8
16

10
310

200
200

1000
1,000

400
400

10
90

1400
1,400

7600
7,600

2850
2,850

3800
3,800

0

CN-PIPE
$37.50

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37,56

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE

$37.58

CN-PIPE
.$37,58

C’N-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE

U.C. per Lf

U.C. per Ea

U.C. per Ea

U.C. per Line

U.C. per Lot

U.C. per Lot

U,C. per Lot

U.C. per Ea

U.C. per Lot

U.C. per Lot

U.C. per Lol

U.C. per Lot

U.C. per Lol

$:
$:

Remove Piping - Large

PIPE
Remove Pipe Suppotls

PIPE
Remove Valves

PIPE
Identify, Verify, And Isolate Piping To Be Removed

PIPE
Cut Up Piping For “Hoi Boxing”

PIPE
Bag & Box Piping

PIPE
Scaffolding In Call

PIPE
Cul Pipes@ Tanks

PIPE
Remove Misc. Piping & Supports

PIPE
Lebor Adjustment For Working In “Ho!” Area - 200%

PIPE
Burn-Out Allowance - 25% Of Hot Work

PIPE
Mock-Up Training - 100% Of Unadjusted Work

PIPE
Small Tools & Consumables -6% Of Labor Cost

30.00

31.00

2.00

31.00

1.00

1.00

1.00

9.00

1.00

1.00

1.00

1.00

1.00

$:
$:

$;
$:

2000
$2,000

$285,608

107103
$107,103

142604
$142,804

$:

$:

$:
64300

$54,300

Subtotal
Sales Tax

$678,620 $0 $57,496 $0 $0 $736,116
$0 $0 $2,875

INEEL ORG Labor/Subcontractor Overheads $326,443
$0

$0 $29,041
$2,875

$0 : $355,484

Subtotal Estimate
Escalation $257,899 $0

$1,094,474
$22,943 $0 $0 $260,842

Contingency $517,814 $0 $46,065 $0 $0 $563,660

—Total 9115.1.4 MECHANICAL DEMO - BLEND & HOLD CELL 18,058 $1,780,776 $0 $158,420 $0 $0 $1,939,196
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ClienL V. J. Balls

o

Project Name CONSTRUCTION DETAIL ITEM REPORT
Prepared By: RowIeyl Mitchelll Marler
Estimate Type P/armhrg

Universal Solvent Extraction (UNEX) Feasibility Study- Option C - UNEX In NWCF
ProjectLocation: /NTEC
Estimate Numbec2570 - Option C “

Hrs Crew/RateQTY Labor

112.74
$3,157

150.32
$1,804

225.48
$2,255

4.51
$4,059

9,395
$564

18.79
$564

75.16
$2,330

300.64
$601

375.6
$11,650

7516
$7,516

37580
$37,560

15032
$15,032

52612
$52,612

279444.68
$279,445

33521.36
$33,521

Const Eqp

$:

$:

$:

$:

$:

$:

$:

$:

$:

Matl

12

TOTALLEVEL { Org/Subcontractor
- 9115.1.5 MECHANICAL DEMO - VALVE”CUBICLE

PIPE 3
64

4
46

6
60

0.12
106

0.25
15

0.5
15

2
62

8
16

10
310

200
200

1000
1,000

400
400

1400
1,400

7436
7,436

692

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
.$37.56

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37,56

CN-PIPE
$37.50

CN-PIPE
$37.68

CN-PIPE
$37.56

CN-PIPE
$37.58

124.74
$3,493

180.32
$2,164

275.46
$2,755

4.51
$4,059

9.395
$564

18.79
$564

75.16
$2,330

300.64
$601

375.6
$11,850

7516
$7,516

37580
$37,580

17032
$17,032

62612
$52,612

279444.68
$279,445

33521.36
$33,521

139722.44
$139,722

U.C.per Ea

U.C. per Ea

U.C. per Ea

U.C. per Lf

U.C.perLf

U.C.per Lf

U.C.parEa

U.C.per Ea

U.C. per Line

U.C, per Lot

U.C. per Lot

U.C. per Lot

U.C. perLot

U.C.per Lot

U.C. per Lot

U.C. per Lot

. ..—
Cut & Cap Plplng At Call Wall - Small 28.00

12.00

10.00

900.00

60.00

30.00

31.00

2.00

31.00

1.00

1.00

1.00

1.00

1,00

1.00

PIPE
CUI & Cap Piping At Cell Wall-Medium .

PIPE
Cul & Cap Piping At Cell Wall- Larga

$3;

50

PIPE
Remove Piping - Small

PIPE
Remove Piping - Medium

PIPE
Remova Piplrrg - Large

PIPE
Ramove Pfpe Supports

PIPE
Remove Valves $:

PIPE
Identify, Verify, And Isolala Piping To Be Removed

PIPE
Cut Up Piping For “Hot Boxing”

PIPE
Bag & Box Piplrrg

PIPE
Scaffolding In Cell

PIPE
Remove Misc. Piping & Supports

PIPE
Labor Adjustment For Working In “HoI” Area - 200%

PIPE
Burn-Out Allowance - 25% Of Hot Work

$:
$:
$:

2000
$2,000

$:

,

$:

$:692

3718
3,716

CN.PIPE
$37.58

139722.44
$139,722

PIPE
Mock-Up Training - 100% Of Unadjusted Work 1,00
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Project Name: CONSTRUCTIONDErAIL ITEMREPORT Cllent: V. J, Balk

Universal Solvent Extraction (UNEX) Feasibility Study- Ub.+cw C - UNEX In NWCF Prepared By: Rowley 1 Mitchell I Marler
Project Location: INTEC Estimate Type: Planning
Estimate Numbec2570 - Option C

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl SIc Other TOTAL
- 9115.1.5MECHANICALDEMO- VALVECUBICLE

PIPE U.C.mr Lot CN-PIPE o 0 47400 0 0 47400
Small Tools & Consumables -8% Of Labor Cost 1.00 0 $0 $0 $47,400 $0 $0 $47,400

Subtotal $5fr2,411 $0 $50,596
Salas Tax

$0 $0 $643,007
$0 $2,530 $0 $0 $2,530

INEEL ORG Labor/Subcenlraclor Overheads $284,9~ $0 $25,556 $0 $0 $310,529

Subtotal Estimate $956,086
Escalation $225,137 $0
Contingency $452,034

$20,190 $0 $0 $245,327
$0 $40,537 $0 $0 $492,571

--Total 9115.1,5 MECHANICAL DEMO - VALVE CUBICLE
----- A------- -. A.--.-- .- . . ----- ---

la,ftm

10
50

12
64

12
60

18
90

14
196

40
120

30
60

40
920

40
80

50
200

$lJn,4ulr W $U $l,tru3,ua3

-- 9115.2.1 HVAC - NEW - NWCF
HVAC

Vent. Centrifugal Fans -20 hp
U.C. par Ea

U.C. par Ea

U.C, per Ea

U.C. per Ea

U.C. par Ea

U.C. per Ea

U.C. per Ea

CN-SHEE
$35.48

CN-SHEE
$35.48

CN-SHEE
$35.46

CN-SHEE
$35.48

CN-SHEE
$35.48

CN-SHEE
$35.48

CN-SHEE
$35.48

CN-SHEE
$35.48

CN-SHEE
$35.48

CN-SHEE
$35.48

354.8
$A,774

500 5700
$28,500

6554.8
$32,7745.00

7.00

$2,500

HVAC
Vent. Centrifugal Fans -25 hp

HVAC
Vent. Centrifugal Fans -30 hp

425.76
$2,980 ‘ $3,%0

9000
$63,000 $: 9925.76

$69,480

425.76
$2,129

500
$2,500

9000
$45,000

9925.76

$49,6295.00

HVAC
Vent. Centrifugal Fans -40 hp

HVAC
Vent. Centrifugal Fans -50 hp

HVAC
Vent. Centrifugal Fan; -80 hp

636.64
$3,193

500
$2,500

13000 14138.64
$70,6935.00

498,72
$8,954

500
$7,000

15000
$210,000 $: 15996.72

.$223.95414.00

3.00

2.00

23.00

2,00

4.00

1419.2
$4,258

500
$1,500

27000
$81,000

28919.2
$88,758

500
$1,000

HVAC
‘HEPA Filler Bank-Single Stage - 4X4 -12 Filters Per
Bank
Mamo Each FiKer is 24” x 24”.

1064.4
$2,129

72000
$144,000

0
$0

73564.4
$147,129

U,C. per EaHVAC
“HEPA Filler Bank - Singla Stage - 4X4 -16 Filtars Per
Bank
Memo Each Filler is 24” x 24”.

1419.2
$32,642

500 96000
$11,500 $Z,?wr,ooo

97919.2
$: $2,252,142

HVAC
4HEPA Filler Bank - Dual Stage - 4X4 -12 Filters Per
Bank
Memo Each Filler is 24” x 24”.

U.C. per Ea 1419.2
$2,838

500 144000
$1.OOO $288,ooo

145919,2
$; $291,838

HVAC
‘HEPA Filler Bank - Dual Stage - 4X4 -16 Fillers Per
Bank
Memo Each Filler is 24” x 24”.

U.C. per Ea 1774
$7,096

500 192000
$2,000 $768,000

0
$0

194274
$: $777.096
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Proiecl Nam- Clienk V. J. Balls

PreDared Bw Row/evlMitcheIl lMarler
CONSTRUCTION DETAIL ITEMREPORT

Universal Solvent Extraction (UNS() Feasibility Study- Opt/on C - UNEX In NWCF

Const Eqp

Esl~mateT~pe: PlanningPro]ecl Location: JNTEC
Estimate Numben2570 - Optfon C

LEVEL Org/Subcontractor
- 9115.2.1HVAC- NEW- NWCF

HVAC
Chiller(Complete Wilh Compressor& Fans)- 80 Ton

QTY

U.C. per Ea
1.00

Matl sic Other TOTALHrs Crew/Rate Labor

37128.8
$37,129

60 CN-SHEE
60 $35.48

48 CN-SHEE
48 $35.48

0.9 CN-SHEE
90 $35.48

100 CN-SHEE
100 $35.48

100 CN-SHEE
100 $35.48

100 CN3HEE
100 $35.48

40 CN-SHEE
40 $35.48

3500 CN-SHEE
3,500 $35.46

0

2128.8
$2,129

35000
$35,000

HVAC
Chiller (Complete Wilh Compressor& Fans)- 40 Ton

U.C.per Ea

U.C. par Ea

U.C. per LoI

U,C. per Lot

U.C. per Lot

U.C. per Lot

U.C. per Lot

U.C. per Lol

1703.04
$1,703

21000
$21,000 $: $: 22703.04

$22,7031.00

100.00

1,00

1.00

1.00

1.00

1.00

1.00

HVAC
Actuated Air Dampers

31.932
$3,193 $: 150

$15,000 .$: 181.932
$18,193

3548
$3,548

2500
$2,500

6048
$6,048

HVAC
Pre-Fillers

8548
$8,548

HVAC
Healing Coils

3548
$3,548 $:$5,000

HVAC
Cooling Coils

3548
$3,548

5000 8548

$8,548$5,000

HVAC
Heal Recovery Coil

1419,2
$1,419

2000
$2,000

3419.2
$3,419

HVAC
Sheet Melal Duclwork

124180
$124,180

65000 189180
$189,180$65,000

HVAC
Tesl & Balance

7500
$7,500 $: 7500

$7,500

Subtolal $209,261 $35,000 $4,051,000 $7,500 $0 $4,302,761

Sales Tax
INEEL ORG Labor/Subconlraclor Overheads

$202,550
$95,4% $15,9% $1,941,133

$0 $202,550
$3,4E $0 $2,056,026

Subtotal Estlmato $6,561,337

Escalolion $78,201 $13,080 $1,589,556 $2,603 $0

Contingency $157,013 $26,261
$1,683,839

$3,191,538 $5,627 $0 $3,360,440

--Total 9115.2.1 HVAC - NEW - NWCF 6,696 $539,973 $90,313 $10,976,777 $19,353 $0 $11,625,416

— 9115.2,2 PIPING - NEW - NWCF
PIPE

Piping Modifications

U.C. per Lot 3500 CN-PIPE 131530
1.00

150000
3,600 $37,58 $131,530

281530
$: $150,000 $: $: $281,530
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Project Name: CONSTRUCTIONDETAIL ITEMREPORT Client: V. J. Balls

Urdversal Solvent Extracflon (UNEX) FeasM~fy Study - Opflon C - UAIEX In NVVCF Prepared By:

Projecl LocalIon: INTE’C
Rowley I Mitchell I Marler

Estimate Type: P/anrr/ng
Eslimate Number:2570 - OptIon C

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL
- 0115.2.2PIPING- NEW- NWCF

Sublolal $131,530 $0 $150,000 $0 $0
Sales Tax $0 $7,500

$281,530

INEEL ORG Labor/Subcontractor Overheads $63,2:
$0 $0 $7,500

$0 $75,764 $0 $0

Subtotal Estimatrr

$139,035

$428,065
Escalation $49,986 $0
Conllngency $to0,363

$59,855 $0 $0 $109,841
$0 $120,179 $0 $0 $220,542

--Total 9115.2.2 PIPING - NEW - NWCF 3,500 $345,150 $0 $413,296 $0 $0 $758,448

--- 9115.2.3 FIRE PROTECTION - NEW - NWCF
FP U,C. per Lol 750 CN-SPRI 27690 30000 57690

Fire Protection Modifications 1.00 750 $36,92 $27,690 $: $30,000 $: $: $57,690

Subtotal $27,690 $0
Sales Tax

$30,000 $0 $57,690
$0 $1.500

$11,6~
%

INEEL ORG Labor/Subconlraclor Overheade $0 $13,209
$1,500

:: $0 $24,620

Subtotal Estimate $64,010
Escelalion $10,085

Conlirrgency $20,248
$11,472 $0 $21,557

$ $23,034 : $0 $43,283

--Total 9115.2.3 FIRE PROTECTION - NEW - NWCF 750 $69,634 $0 $79,215 $0 $0 $148,650

- 9115.2.1 HVAC - TFD FACILITY - HOT CELL
HVAC

~)Sheet Metal Duchvork
Memo The hot cell is approximately 77’ x 51’ x 77’ high.

U.C. per Lot
1.00

1100
1,100

CN-SHEE
$35,48

20000
$20,000

5i1028
$59,028$39,026

CN-SHEE
$35.48

26610
$26,610

HVAC
HVAC Equipment

U.C. per Lot
1.00

750
750 $: 329610

$329,610$3,000 $300,000

HVAC
HEPA Fillers

U.C, per Lot
1.00

300
300

CN-SHEE
$35.48

10644
$10,644

150000
$150,000 $: 160644

$160,644

HVAC
Diffusers, Grilles, Oampers, Registers

U.C. per Lot
1.00

100
100

CN-SHEE
$35.48

3548
$3,548

9000
$9,000

12546
$12,548

HVAC
Misc. Sheet Metal

U.C. per Lot
1.00

200
200

CN-SHEE

$35.48

7096

$7,096
2500

$2,500
0

$0 $: 9596
$9,596

.
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f?roject Name: CONSTRUCTION DETAIL ITEM REPORT

1

Clienk V. .I. Balls

Universal Solvent Extraction (UNEX) Feasibility Study- Option C - UNEX in NWCF Prepared By: RowIeylMitchelll Marler
Project Location /NTEC Estimate Typa P/annbsg
Estimate Numbec2570 - OptIon C

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl sic Other TOTAL
- 9115.2.1HVAC- TFDFACILITY- HOT CELL

HVAC U.C. per Lol 200 CN-SHEE 7096
Tesl & Balanca 1.00 200 $35.48 $: $: $:

7096
$7,096 $: $7,096

Sublotal
Sales Tax

$94,022 $3,000 $481,500 $0 $0 $578,522

INEEL ORG Labor/Subcmhaclor Overheads $42,9:
$24,075 $0

$1,3: $230,722
$24,075

$0 E $274,999

Subtotal Estimate
Escalation $35,138

$877,596

Conlingancy
$1,121

$70,547
5188,934 $0 $0 $225,191

$2,251 $379,345 $0 $0 $452,143

-Total 9115.2.1 HVAC - ‘TFD FACILITY - HOT CELL 2,050 $242,813 $7,74i $1,304,578 $0 $0 $1,554,929

- 9115,2,2 HVAC - TFD FACILITY - OPERATING CORRIDORS
Memo: The operathrgcorridors and eqrdpmerdareas are approximately 72,500 square feet of total floor area. Includes the floor area of all levels,

HVAC U.C. perLol “4000 CN-SHEE 141920 140000 281920
(’)Sheet Metal Ductwork 1.00 4,000 $35.48 $141,920 $: $: $:
Memo Includes all corridors and equipmanl areas-approximately 72,500 square feet of floor space.

$140,000 $281,920

HVAC U.C. per Lot 4000
HVAC Equipment

CN-SHEE 141920 15000 525000
1.00 . 4,000 $35.48 $141,920 $15,000

681920
$525,000 $: $: $681,920

HVAC U.C. per Lot 200 CN-SHEE 7096 13000 200913
Diffusers, Grillas, Dampara, Regislera 1.00 200 $35,48 $7,098 $: $13,000 $: $: $20,096

HVAC U.C. per Lot 350 CN-SHEE 12418
Misc. Shaet Metal

5000
1.00 350 $35,48 $12,41a

17418
$: $5,000 $: $: $17.418

HVAC U.C. per Lot 300 CN-SHEE

Tesl & Balance
10644

1.00 300 $35.48 $10,644 $:
10844

$: $: $: $10,644

Subtotal
Sales Tax

$313,998 $15,000 $663,oOO $0
$0

$0
$34,150

$1,011,998

INEEL ORG Labor/Subcontractor Overheads $143,295 $6,8;
$0 $34,150

$327,276 $ $0 $477,416

Subtotal Estimate
Escalation “$117,341 $5,606

$l,523,5a4
$268,000

Contingency
$0 $0

$235,600 $11,255 $536,094 $0
$390,947

$0 $7s34,049

-.Total 0115.2.2 HVAC -TFD FACILITY - OPERATING CORRIDORS a,a50 $810,234 $38,708 $l,a50,520 $0 $fJ $2,699,460

- 9115.2.3 PLUMBING / PIPING - TFD FACILITY
PIPE

Process Piping

U.C. per Sf 0.15 CN-PIPE 5.637
13,700.00 2,055 $37.5a $77,227 $: $95,90:

12.637
$: $: $!73,127
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Project Name: CONSTRUCTION DETAIL ITEM REPORT Client: V. J. Balls

Urrhrersal Solvent Exfractlon (UNEX) Fess/bMfy Study - O@orI C - UNIX h NWCF Prepared By: Rowley I Mitchell I Marler
Project Location: /NTEC Estimate Type: Planning
Estimate Numbec2570 - Optforr C

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl sic Other TOTAL
- 9115.2.3PLUMBING/ PIPING- TFDFACILITY

.——

PIPE U.C.per Sf 0.05 CN-PIPE 1.879
Building Plumbing

4.879
13,700.00 685 $37.58 $25,742 $: $41,10: $: $: $66,842

Sublotal $102,969 $0 $137,000 $0 $0
Sales Tax $0 $6,650

$239,969
$0 $0 $6,850

INEEL ORG Labor/Subcontractor Ove[heads $49,53 $0 $69,198 $0 $0 $118,730

Subtotal EsUmato $365,549
Escalation $39,132 $0 $54,666 $0
Contingency $78,570

$0
$0 $1o9,763

$93,600
$0 $0 $188,333

---Total 9115.2.3 PLUMBING / PIPING - TFD FACILITY 2,740 $270,203 $0 $377,479 $0 $0 $647,662

--- 9115.3.1 HVAC - BOILER HOUSE
HVAC U.C. per LOT 200 CN-SHEE 7098 240 36700 1000 45036

HVAC 1.00 200 $35.46 $7,096 $240 $36,700 $:
Memo Based on AFC eslimate #2547-A. This will be a two boiler system vs. a four in estimate 2547-% all quantities are halvad.

$1,000 $45,036

Sublolal $7,098 $240
Sales Tax

$36,700 $1,000 $0 $45,038
$1,835 $0

INEEL ORG Labor/Subcontractor Overheads $3,2%
$1,835

$1% $17,586 $456 % $21,390

Sublotal Estimate $68,261
Escalation $2.652 $90 $14,401 $374 $0
Contingency $5,324 $180 $28,914 $750

$17,516
$0 $35.166

--Total 9115.3.1 HVAC - BOfLER HOUSE 200 $16,310 $619 $99,435 $2,580 $0 $120,945

— 9115.3.2 PLUMBING - BOILER HOUSE
PIPE U.C. par Lot 40 CN-PIPE 1503,2 600 2103.2

Building Drain 1.00 40 $37.56 $1,503 $8 $600 $: $: $2,103

PIPE U.C. per Lol 20
Building Waler

CN-PIPE 751.6 300
1.00 20 $37.58 $752

1051.6
$: $300 $: $: $1,052

Subtotal $2,255 $900 $3,155
Sales Tax $0 z $45 ;: z
INEEL ORG Labor/Subconlraclor Overheads

$45
$1,065 $0 $455 $0 $0 $1,539

Subtotal Estimate $4,739
Escalation $657 $0 $359 $0 $1,216
Contingency $1,721 $0 $721 $0 % $2,442

---Total 9115.3.2 PLUMBING - BOILER HOUSE 60 $5,917 $0 $2,460 $0 $0 $8,3!)7

-- 9115.3.3 PIPING - BOILER HOUSE
PIPE WC. per Ea

Boilers

200 CN-PIPE 7516 2000 50000
2.00

59516
400 $37.58 $15,032 $4,000 $100,000 $: $: $119,032
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Clienk V. J. BallsPro]ect Namtx CONSTRUCTION DETAIL ITEM REPORT
Universal Solvent Extraction (UNEX) FeasiblMy Study - Option C - UNEX In NWCF
Project Location: //VTEC
Estimate Number:2570 - Opt/on C

Prepared By: Rowley/ Mitchell / Marler
Estimate Type Planning

LEVEL Org/Subcontractor
- 9115.3.3 PIPING - BOILER HOUSE

PIPE

QTY Hrs Crew/Rate “ Labor Const Eqp

U.C.Der LOT 750 CN-PIPE 28185 0

Matl Slc Other TOTAL——

40000 88185
$40,000 $: $: $68,185 -STEAM & SUPPORT PIPING 1.00 750 $37.58 $28,185 $0

INSUL U.C.perLOT 175 . CN-ASBE 6461
PIPEINSULATION 1.00 175 $36.92 $6,461 $:

8920 15361
$8,920 $: $: $15,381

Sublotal $49,678 $4,000 $146,920 $0 $0 $202,596

Sales Tax $7,446

INEEL ORG Labor/Subcontractor Overheads
$0 $7.446

$23,4~ $1,9E $74,640 $0 : $100,063

Subtotal Estimate $310,107

Escalation $18,777 $1,520 $59,278 $0 $0
Contingency $37,701 $3,052 $119,016 $0

$79,573
$0 $159,769

.-Total 9115.3.3 PIPING- BOILERHOUSE . 1,325 $129,654 $10,496 $409,296 $0 $0 $549,449

- 9115.3.4 FIREPROTECTION- BOILERHOUSE
FP U.C.per SF

FIRE SPRINKLER SYSTEM - BOILER BUILDING 3,120.00 0 $: $: $: $12,48; $; $12,48t “

Sublotal $0

Sales Tax
$12,480 $12,480

$0 :: E z

INEEL ORG Labor/Subcontractor Overheads $0 $0 $0 !$5,2~ $0 $5,2~

Subtotal Estimate
Escalation $0 $0 $0

$17,7-i3
$4,545 $0 $4,545

Conlin9encY $0 $0 $0 $9,126 $0 $9,126

-Total 9116.3.4 FIRE PROTECTION - BOILER HOUSE o

CN-SHEE

$0 $0 $0 $31,384 $0 $31,384

-- 9115,4.1HVAC- STORAGEFACILITY
HVAC U.C,per Lot 1100

(’)Sheet Metal Ductwork 1.00 1,100

Memo The Interim Storage Facility is approximately 140’ x 146’ x36’ high.

20000
$20,000

0
so

59028
$59,028$35.46 $39,028

HVAC U.C. per Lot 500

HVAC Equipment 1.00 500
CN-SHEE

$35.48
17740

$17,740
3000

$3,000
100000

$100,000
120740

$120,740

160644
$160,644

HVAC U.C. per Lot 300

HEPA Flllera 1.00 300
CN-SHEE

$35.48
10644

$10,844
150000

$150,000

HVAC U.C. per Lot 100

Oiffusers, Grilles, Dampers, Registers 1.00 100
CN-SHEE

$35.46
.3546

$3,548
9000

$9,000
125q6

$12,548

CN-SHEE
$35.48

2500
$2,500

HVAC U.C. per Lot 200

Misc. Sheel Metal “ 1.00 200
7098

$7,096 $: 9596
$9,596
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Pro]ect Name: CONSTRUCTION DETAIL ITEM REPORT Client: V. J. Balls
Universal Solvent Extraction (UNEX) Feasibility Study - Option C - UNEX In NWCF
Project Location: /NTEC

Prepared By: Rowley /Mitchell I Marler
Estimate Type: Pianning

Estimate Number:2570 - Option C

LEVEL Org/Subcontractor
- 9115,4,1HVAC- STORAGEFACILl~

HVAC
Tesl&Balansa

QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL

U,C. per Lot 200 CN-SHEE 7096
1.00 200 $35.48

7096
$7,098 $: $: $: $: $7,096

Sub(otal $85,152 $3,000
Sales Tax

$281,500 $0 $369,652

$38,8%

“ $0 $14,075 $ $0
INEEL ORG Labor/Subconlmclor Overheads $1,369 $134,687

$14,075
$0 $0 $175,116

Subtotal Estimate $558,843
Escelalion
Contingency

$31,821 $1,121 $110,457 $0
$63,892 $2,251 .$221,777

$143,399
$0 : $267,919

—Total 9115.4.1 HVAC - STORAGE FACttJTY 2,400 $219,725 $7,741 $762,696 $0 $0 $990,162

- 9115.4,2 PIPING/ PLUMBING. STORAGE FACILITY
PIPE U.C. per LOT

MISC. PIPING - ALLOW 1.00 0
60000

$:
60000

$: $: $60,000 $8 $60,000

Subtotal $0 $0
Sales Tax

$0 $60,000 $0 $60,000

INEEL ORG Labor/Subcontractor Overheads :’
$0 $0 $0

% $0 $28s862 $0 $28,6~

Subtotal Estimate
Escalation

$e8,862

Contingency
$0 $0 $0 $22,802 $0
$0 $0 $0

$22,802
$45,782 $0 $45,782

.--Total 9115.4.2 PIPING /PLUMBING - STORAGE FACILITY o’ $0 $0 $0 $157,447 $0 $157,447

- 9115.4,3 FIRE PROTECTION . STORAGE FACILITV
FP U.C. per SF

FIRE PROTECTION . 20,440.00 0 $: $: $: $61 ,76; $: $61,76;

Subtotal $0 $0
Sales Tax

$0 $81,760 $0
$0

$61,760

INEEL ORG Labor/Subcontractor Overheads ;: $0 Y $34m2~ :

Subtotal Estimate

$34,2~

Escalation
$116,044

Contingency
$0 $0 $0 $29,777 $0 $29,777
$0 $0 $0 $59,787 $0 $59,787

--Total 9115.4.3 FIRE PROTECTION - STORAGE FACILITY o $0 $0 $0 $205,608 $0 $205,608

-- 9116.1.1 ELECTRICAL DEMO - CALCINER CELL
ELEC U.C. per Lot 650 CN-ELEC 29002 29002

Electrical Demo - Calciner Cell 1.00 850 $34.12 $29,002 $: $: $: $: $29,002

ELEC U.C. per Lot 100 CN-ELEC 3412

CUI Up Conduit For “Hot Boxing” 1.00 100 $34.12
3412

$3,4~2 $: $: $: $: $3,412
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Project Namix CONSTRUCTION DETAIL ITEM REPORT Clienk V. J. Balls

Universal Solvent Extraction (UNEX) Feasibl/ity Study - Option C - UNEX In NLVCF
ProjectLocation: fNTEC

Prepared By: Rowley/ Mitchell I Marler
Estimate Type Planning

Estimate Number:2570 - Option C

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp
- 9116.1.1 ELECTRICALDEMO- CALCINERCELL

ELEC U.C.per Lol 1900 CN-ELEC 64828
LaborAdjustmentFor Worfdng In ‘HoI” Area - 200% , 1.00 1,900 $34.12 $64,828 $:

Matl Slc—— Other TOTAL

64628

$: $: $: $64,826

ELEC U.C. per Lot 712 CN-ELEC 24293.44
Burn-OutAllowance-25$4OfHotWork 1.00 712 $34.12 $24,293 $:

24293.44
$: $: $: $24,293

ELEC U.C. per Lol 950 “CN-ELEC 32414
Mock-Up Training - 100% Of Unadjusted Work 1.00 950 $34.12 $32,414 $:

32414

$: $: $: $32,414

ELEC U.C. per Lot CN-ELEC
Smell Toofs & Consumables -8% Of Labor Cost

2600
1.00 0 $:

2600
$: $2,600 $: $: $2,600

Sublotaf $153,949 $0 $2,600 $0
Safes Tax

$156,549
:

fNEEL ORG Labor/Subcorrlractor Overfreads
$0 $130

$64,5: $0 $1,145
$130 .

$ $0 $65,700

SubtotafEslfmate
Escafaffon $56,068

$222,380
$0

Contingency $142,776
$994 $0

$0
$57,063

$2,532 $0 g $145,310

-Total 9116.1.1ELECTRICALDEMO- CALCfNERCELL 4,512 $417,352 $0 $7,401 $0 $0 $424,753

- 9116.1.3ELECTRICALDEMO- OFF GAS CELL
ELEC U.C. par Lot 850 CN-ELEC 29002

Electrical Demo - Calciner Cell 1.00 650 $34.12 $29,002
29002$: $: $: $29,002

ELEC U.C. par Lot 100 CN-ELEC 3412

Cut Up Condull For “HOI Boxkrg” 1.00 100 $34.12 $3,412
3412

$: $: $: $: $3,412

ELEC U.C. par Lot 1900 CN-ELEC 84628
Labor Adjustment For Working fn “Hot” Area - 200% 1.00 1,900 $34.12 $64,828

64628
$: $: $: $: $64,828

ELEC U.C. par Lot 712 CN-ELEC 24293.44
Burn-Out Allowanca - 25% Of Hot Work 1.00 712 $34.12 $24,293 $:

24293.44
$: $: $: $24,293

ELEC LLC. per Lot 950 CN-ELEC 32414
Mock-Up Trafning - 100% Of Unadjusted Work 1.00 950 $34.12 $32,414 $: ‘ $:

32414
$: $: $32,414
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Project Name: CONSTRUCTIONDETAIL ITEMREPORT Client: V. J. Balls

Universal Solvent Extracffon (UNtEX)Fr?aslbMty Study - Option C - UNEX /n NWCF Prepared By: Rowley /Mitchell I Marler
Projecl LocalIon: /NTEC Estimate Type: Plannhrg
Estimate Number:2570 - Opf/on C

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp SIG OtherMatl _ TOTAL
-- 9116.1.3ELECTRICALDEMO- OFFGASCELL

ELEC U.C.per Lot CN-ELEC
Small Tools & Consumables -8% Of Labor Cost

2600 0 2600
1.00 0 $: $: $2,600 $: $0 $2,600

Sublolal $153,949 $0 $2,600 $0 $0
Sales Tax $0 $130

$156,549

INEEL ORG Labor/Subcontractor Overheads $64,5%
$0 $0 $130

$0 $1,145 $0 $0 $65,700

Subtotal Estimate $222,360
Escalation $56,066 $0 $994
Contingency $142,778

$0 $0
$0

$57.063
$2,532 $0 $0 $145,310

--Totaf 9116.1.3 ELECTRICAL DEMO - OFF GAS CELL 4,512 $417,352 $0 $7,401 $0 $0 $424,753

-- 9116.1.4 ELECTRICAL OEMO . BLEND & HOLD CELL
ELEC U.C, oer Lot 850

1.00 850
CN-ELEC

$34.12
29002 $: 0

$0Ek?cldcal Oemo - Cal.ciner Cell $29,002 $29,002

ELEC U.C~ per Lot
Cut Up Conduit For “HoI Boxing”

100
1.00 100

CN-ELEC
$34.12

3412
$3,412

3412
$3,412

ELEC U.C. per Lot
Labor Adjustment For Working In ‘HoI” Area - 200%

CN-ELEC
$34.12

1900
1,00 1,900

64828
$64,828

‘o

$0

0
$0 $: 64628

$64,826

ELEC U.C. par Lot
Burn-Oul Allowance - 25% Of Hot Work

712
1.00 712

CN-ELEC
$34.12

24293.44
$24,293 $: 24293.44

$24,293

CN-ELEC
$34.12

ELEC U.C. per Lot
Mock-Up Training - 100% Of Unadjusted Work

950
1.00 950

32414
$32,414 $: 32414

$32,414

ELEC U.C. per Lo!
Small Tools & Consumables -8% Of Labor Cost

CN-ELEC $: 2600
$2,600

0
$0

2600
$2,6001.00 0

Subtotal $153,949 $0 $2,600 $0 $0
Sales Tax $0 $130

$156,549

INEEL ORG Labor/Subcontractor Overheads $64,5:
$0 $0 $130

$0 $1,145 $0 $0 $65,700

Subtotal Estimate $222,360
Escalation $56,068 $0 $994 $0 $0 $57,063
Contingency $142,778 $0 $2,532 $0 $0 $145,310

---Total 9116.1.4 ELECTRICAL DEMO - BLEND & HOLD CELL 4,512 $417,352 $0 $7,401 $0 $0 $424,753

--- 9116.1.5 ELECTRICAL DEMO - VALVE CUBICLE
ELEC U.C. per Lot 650 CN-ELEC 29002

Eleclricaf Demo- Calclner Cell
o

1.00 850 $34,12 $29,002 $:
29002

$: $: $0 $29,002

ELEC U.C. per Lot 100 CN-ELEC 3412 0 3412
Cul Up Conduit For “Hot Boxing” 1.00 100 $34.12 $3,412 $: $: $0 $: $3,412
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Project Nam= CONSTRUCTIONDETAIL ITEMREPORT
Universal Solvent Extraction (UNEX) Feasibility Study- Option C - UNEX1n NWCF
Project Locatlom /NTEC
Esllmale Numbec257(J - Opt/on C

Clienk V. J. Balk

Prepared By: Rowley lMitchelll Marler
Estimate Type Planning

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp
- 9116.1.5ELECTRICALDEMO-VALVECUBICLE

ELEC U.C.rserLol 1900 CN.ELEC 64628 0

Matl Slc Other TOTAL

64828
$64.828$:LaborAdjustmentFor Working In “Hoi” Area-200% 1.00 1,900 $34.12 $64,828 $0

ELEC U.C. per Lot 712 CN-ELEC 24293.44
Burn-Out Allowance - 25% Of Hot Work 1.00 712 $34.12 $24,293 $:

24293.44
$24,293

ELEC U.C. per Lot 950 CN-ELEC 32414
Mock-Up Training - 100% Of Unadjusted Work “ 1.00 950 $34,12 $32,414 $: $: 32414’

$32,414

ELEC U.C. per Lot CN-ELEC ,0

Small Tools &Consumables - 8% Of Labor Cosl 1.00 0 $0 $:
2600

$2,600
2600

$2.600

Subtotal $163,949 $0 $2,600 $0 $0
Sales Tax $0 . $130

$156,549

INEEL ORG Labor/Subsonlraclor Overheads $84,5X
$0 $0 $130

$0 $1,145 $0 $0 $65,700

Subtotal Estimate $222,380
Escelallon
Contingency

$56,066 $0
$142,778

$994 $0 $0
$0

$57,083
$2,532 $0 $0 $145,310

-Total 9116,1.5ELECTRICALDEMO- VALVECUBICLE 4,512 $417,352 $0 $7,401 $0 $0 $424,753

- 9116.2.1SWITCHGEARANDTRANSFORMERS- NWCF
ELEC U.C. per Ea

1.00
72
72

CN-ELEC
$34.12

2456.64
$2,457

2500
$2,500

150000
$150,000

154956.64
$164,9572000 amp, 480/277 double ended 3R walk-in swilchgear

CN-ELEC
$34.12

ELEC
1500 kVA 13.6-460/277 transformers

U.C. per Ea
2.00

24
48

818.88
$1,638

50000 53318.88
$106,638$5,000 $100,000

ELEC
2000 amp armor clad busway

U,C. per La
1.00

24
24

CN-ELEC
$34.12

818.88
$819

7500
$7,500 $: 8318.88

$t3,31fr

U.C. per Ea
2.00

16
32

CN-ELEC
$34.12

545,92
$1,092

10000
$20,000

10545.92
$21,092

ELEC
1200 amp 480 volt normal power panels $:

ELEC
480 volt power panele

U.C. per Ea
2.00

12
24

CN-ELEC
$34.12

409.44
$619

5000

$10,000
5409.44
$10,619
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Project Name: CONSTRUCTION DETAIL ITEM REPORT Client: V. J. Balls
Urdversal Solvent Exfracf[ori (UNEX) FeaslbllHy Sfudy - Opf{on C - UNEX In NWCF Prepared By:
Projecl Location: /NTEC

Rowley I Mltcheli / Marler
Esllmale Type: P/arm/rig

Estimate Numben2570 - OPf/On C

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl Wc Other TOTAL
--- 9116.2.1SWITCHGEARANDTRANSFORMERS- NWCF

-

ELEC U.C.per Ls o 0 0 0 35000 35000
Vaull and equipment pads (or main gear and transformers 1.00 0 $0 $0 $0 $0 $35,000 $35,000

Subtotal $6,824 $7,500
Sales Tax

$287,500 $0 $35,000 $338,824
$14,375 $0

INEEL ORG Labor/Subconlraclor Overheads $2,8:
$0

$3,1% $126,585 $0
$14,375

$0 $132,592

Subtotal Estimate
Escalation $2,485 $2,732 $109,943

$483,791
$0 $8,981 $124,141

Contingency $6,329 $6,956 $27%070 $0 $22,670 $316,124

--. Total 9116.2.1 SWITCHGEAR AND TRANSFORMERS - NWCF 200 $18,500 $20,332 $618,373 $0 $66,651 $924,056

--- 9116.2.2 RACEWAYS, CONDUCTORS, AND GROUNDING - NWCF
ELEC U.C. per Lf

15kV eleclricat duct bank, 2 runs of 200 If. 400.00 0 $: 125 125
$: $50,000 $50,000

ELEC U.C. per Ls 25000
600 VOII feeders 1.00 0

25000
$: $: $: $: $25,000 $25,000

ELEC U.C. per Ls 50000 50000
Branchpower and Iighllng circuits 1.00 0 $: $: $: $: $50,000 $50,000

Subtotal $0 $0 $0 $0 $125,000
Sales Tax $0

$125,000
$0

INEEL ORG Labor/Subcontractor Overheeds
$0

$0
$0 $0

% $0 $0 $0 $0

Subtotal Estimate $125,000
Escalation
Contingency

$0 $0 $0 $0 $32,075 $32,075
$0 $0 $0 $0 $61,679 $81,679

---Total 9116.2.2 RACEWAYS, CONDUCTORS, AND GROUNDING - NWCF o $0 $0 $0 $0 $236,754 $238,754

--- 9116.2.3 MISC. COSTS - NWCF
ELEC

Testing of systems and equipment

U.C. per Ls 120 CN-ELEC 4094.4
1.00 120 $34.12 $4,094

4094.4
$: $: $: $: $4,094

ELEC U.C. per Ls 120 CN-ELEC 4094.4
Material handling 1.00 120 $34.12 $4,094 $:

4094.4
$: $: $: $4,094

ELEC U.C. per Lot
Voice Paging / Evac.

40000

1.00 0 $:

40000

$: $: $40,000 $: $40,000
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Project Name CONSTRUCTION DETAIL ITEM REPORT Cffenk V. J. Balls
Universal Solvent Extraction (UNEX) Feasibility Study- Option C - UNEX In NWCF Prepared By:
Project Locatiorx INTEC

Rowleyl Mitchell! Marler
Estimate Type Planning

Estimate Numbec257tJ - Opt/on C

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Slc OtherMatl _ TOTAL
- 9116.2.3 MISC. COSTS - NWCF “

ELEC U.C. per Lot
Wiring Devices & Enclosures

40000
1.00 0

40000
$: $: $: $40,000 $: $40,000

Sublolal $8,189 $0 $0
Sales Tax

$80,000 $0
$0

$88,189

INEEL ORG Labor/Subcontractor Overheads
$0

$3,4;
$0

$0 $0 $33,6: $0 $3r3,9ti

Subtotal Estimate $125,169
Escelallon $2,982 $0
Contingency

$0 $29,136 $0
$7,595

$32,118
$0 $0 $74,195 $0 $81.789

-Total 9116.2.3MISC.COSTS- NWCF 240 $22,200 $0 $0 $218,877 $0 $239,077

- 9116.3.1 SWITCHGEAR AND TRANSFORMERS - TFD
ELEC U.C. per Ea 8 CN-ELEC 272.96

460-206/120 75 kVA transformers 2.00 16 $34.12 $546
1700

$: $3,400
1972.96

$: $: $3,946

ELEC U.C. per Ea 6 CN-ELEC 272.98
208/120 panels, Iighllng & misc. power loads

2500
2.00 16 $34.12

2772,96
$546 $: $5,000 $: $: $5,546

Sublolal
Sales Tax

$1,092 $0 $6,400 $9,492
$0 z

INEEL ORG Labor/Subcontractor Overheads
$420

$4:
:.

$0
$420

$3,696 $0 $0 $4,158

Subtotal Estimate
Escalation
Cordingency

$39B $0 $3,212 $0
$14,068

$0
$1,013 $0

$3,81O
$B,180 $0 $0 $9,193

--Total 9116.3.1 SWITCHGEAR AND TRANSFORMERS - TFD 32 $2,960 . $0 $23,911 $0 $0 $28,871

- 9116.3.2 RACEWAYS, CONDUCTORS, AND GROUNDING - TFD
ELEC U.C. oer Ls o 0 0 0 35000 35000

Branch power and Iightlng circuits 1.00 0 $0 $0 $0 $0 $35,000 $35,000

Subtolal $0 $0 $0 $0 $35,000
Sales Tax $0

$35,000

INEEL ORG Labor/Subcxmhaclor Overheads
$0

$0
$0

x
$0

% $0 $0 $0

Subtotal Estimate $35,000
Escalation $0 $0 $0 $0
Contingency $0 $0

$8,981 $8,981
$0 $0 $22,870 $22,870

-Total 9116.3.2 RACEWAYS, CONDUCTORS, AND GROUNDING - TFD o $0 $0 $0 $0 $66,e51 $66,851

- 9116.3.3 MISC. COSTS - TFD
ELEC U.C. per Ls 90 CN-ELEC 3070.6

Tesllng of systems and equipment 1.00 90 $34,12 $3,071 $:
3070.8

$: $: $: $3,071
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Projecl Name: CONSTRUCTION DETAIL ITEM REPORT Client

Universal Solvent Extraction (UNEX~ Feasibility Study - Option C - UNEX it} ?JWCF Prepared By:

Projecl Location: iNTEC Estimate Type:
Estimate NumbeK2570 - Option C

v. J, ihiis

Rowiey / Mitcheil / Marier
Pianning

LEVEL Org/Subcontractor
.- 9116.3.3MISC.COSTS- TFD

ELEC

QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL

U,C. per Ls
1,00

90 CN-ELEC 3070.8
90 $34.12 $3,071 !$: 3070.8

$3,071Material handling

ELEC ‘
Voice Paging / Evac.

U.C. per Sf
13,700.00 0 $: $54,80: $54,80:

ELEC
Lightning Protection

U.C. per Sf
13,700.00 0 $: $: 2

$27,400 $27,40;

ELEC
Grounding Grid

U.C. per Sf
13,700.00 0 $: $13,70: $: $13,70:

ELEC
wiring Devices & Enclosures

U.C. per S{
13,700.00 0 $: $: 1

$13,700 $13,70:

Sublolal $8,142
Sales Tax

$0 $109,800 $0 $115,742
: $0

INEEL ORG Labor/Subcontractor Overheads $2,5% $0 $0 $45,9g : $48,5:

Subtotal Estimate $164,276
Escalation .$2,237 $0 $0
Contingency

$39,916 $0 .$42,153
$5,696 $0 $0 $101,647 $0 $107,343

---Total 9116.3.3 MISC. COSTS - TFD 180 $16,650 $0 $0 $297,122 $0 $313,772

-- 9116.3.4 LIGHTING - TFD
ELEC

Lighting
U.C. per Sf

13,700.00 0 $: ’$:. $: $: $53,:3: $53,42

Subtotal .
Sales Tax

$0 $0 $0 $0 $53,430 $53,430
$0 $0

INEEL ORG Labor/Subcontractor Overheads
$0 $0

$0
$0

$0
$0

$0 $0 $0 $0

Subtotal Estimate $53,430
Escalation $0 $0 $0 $0
Contingency $0, $0

$13,710
$0 $0

$13,710
$34,913 $34,913

--Total 9116.3.4 LIGHTING - TFD o $0 $0 $0 $0 $102,053 $102,053

--- 9116.4.2 RACEWAYS, CONDUCTORS, AND GROUNDING - BOILER HOUSE
ELEC U.C. per Ls 12000

Branch power and lighting circuits 1.00 0“ $:
12000

$: $; .$: $12,000 $12,000
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Project Name CONSTRUCTION DETAIL ITEM REPORT Client V. J. Balls
Universal Solvent Extraction (UN~ Feasibility Study- Option C - UNEXhr NWCF
Project Locatiom /NTEC

Prepared By: Rowleyl Mitchell/ Marler
Estimate Type Planning

Estimate Number:2570 - Opt/on C

LEVEL Org/Subcontractor QTY “ Hrs Crew/Rate Labor Const Eqp Matl sic Other TOTAL
- 9116.4.2RACEWAYS,CONDUCTORS,AND GROUNDING - BOILER HOUSE

Subtotal
SalasTax

$0 $0 $0 $0
$0

$12,000 $12,000

INEELORGLabodSubcontractorOverheads
$0 W $0 $0

$0 $0
$0

$0 $0 $0 $0

Subtotal Estimate ‘
Escalation $0

$12,000
$0

Conlingancy
$0 $0

$0 $0
$3,079 $3,079

$0 $0 $7,841 $7,841

-Total 9116.4.2 RACEWAYS, CONDUCTORS, AND GROUNDING - BOILER
HOUSE

‘o $0 $0 $0 $0 $22,920 $22,920

- 0116,4,3 MISC. COSTS -.BOILER HOUSE
ELEC U.C. par Ls 40 CN-ELEC 1364.6

Testing of syslems and equipment 1.00 40 $34.12 $1,365 $: $: $:

ELEC U.C. per Ls 40 CN-ELEC 1364.6
Material handling 1.00 40 $34.12 $1,365 $: $: $:

ELEC U.C. per Sf
Voice Paging / Evac. 3,120.00 o $: $: $8 $9,36;

ELEC U.C. per Sf
Lightning Protacllon 3,120.00 0 $: $: $: $6,24:

ELEC U.C. perSf
GroundingGrid 3,120.00 0. $: $: ‘ $: $3,12;

ELEC U.C, per Sf
Wiring Devices & Enclosures 3,120.00 0 $: $: $: $3,12;

$:
$:

1364.8
$1,365

1364.8
$1,365

$9,36:

$6,24;

$3,12;

$3,12;

Subtotal
Sales Tax

$2,730 $0 $0 $21,840 $0
$0

$24,570

INEEL ORG Labor/Subcontractor Overheads $1,1%
$0

$0 : $9,1: $0 $10,3%

Subtolal Eatlmate
Escelalion $994. $0 . $0

$34,872
$7.954 $0 $6.948

Contingency ., $2,532 $0 $0 $20:255 $0 $22;787

--Total 9116.4.3 MISC. COSTS- BOILERHOUSE 80 $7,400 $0 $0 $59,207 $0 $66,607

- 9116.4.4 LIGHTING - BOILER HOUSE
ELEC U.C. per Sf

Lighling 3,120.00 0 $: $: $: $9,36: $: $9,36;
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Projecl Name: c~~.?~~l.fc~~~f+ ~~T~iL ITEM REPORT v. ./. Balls
Universal Solvent Extraction (UNEX) Feaslbllity Study - Option C - UNEX !n NWCF

IL,.(:

Prepared By: Ruwley I Mitchell I Marler
Projecl Location: /NTEC Estimate Type: Planrdng
Eslimate Number:2570 - Opffon C

LEVEL Org/Subcontractor
--- 9116.4.4LIGHTING- BOILERHOUSE

QTY Hrs Crew/Rate Labor Const Eqe Matl Slc Other TOTAL

Sublolal $0 $0 $0 $9,360 $9,360
Sales Tax $0 $0 $0 z
INEEL ORG Labor/Subcanlractor Overheads $0 $0 $0 $3,9: $0 $3,9E

SubtotalEstimate $13,285
Escalation $0 $0
Contingency

$0 $3,409 $0
$0

$3,409
$0 $0 $8,681 $0 $8,681

--Total 9116.4.4LIGHTING- BOILERHOUSE o $0 $0 $0 $25,375 $0 $25,375

-. SWITCHGEAR AND TRANSFORMERS - INTERIM STORAGE
ELEC U.C. per LOT 480 CN-ELEC 16377.6

SWITCHGEAR AND TRANSFORMERS 1.00 480 $34.12 $16,378

100000$: $100.000
116377.6

$: -$: $116,378

Subtotal $16,378 $0
Sales Tax

$100,000 $0
$0

$0
$5,000

$116,378

INEEL ORG Labor/Subcontractor Overheads
$0

$6,868 :
$5,000

$44,030 $0 E $50,097

Subtotal Estimate $172,275
Escalation $5,965 $0 $38,241
Contingency

$0
$15,189

$0
$0 $97,361 $0

$44,206
$0 $112,570

---Total SWITCHGEAR AND TRANSFORMERS - INTERIM STORAGE 480 $44,399 $0 $284,651 $0 $0 $329,051

- RACEWAYS, CONDUCTORS, AND GROUNDING - INTERIM STORAGE
ELEC U.C. rrer La

f3ranch power and Iighlinfj circuits 1.00 0 $: 21000 21000
$: $: $: $21,000 $21,000

Subtotal $0 $0 $0
Sales Tax $0

$21,000 $21,000
$0 $0 :

lhJEEL ORG Labor/Subconlraclor Overheads
$0

$0 $0
$0

$0 $0 $0 $0

Subtotal Estimate $21,000
Escalation $0 $0
Contingency

$0 $0 $5,389
$0 $0

$5,389
$0 $0 $13,722 $13,722

-.-Total RACEWAYS,CONDUCTORS,ANDGROUNDING- INTERIM o
STORAGE

$0 $0 $0 $0 $40,111 $40,111

-- MISC. COSTS - INTERIM STC)RAGE
ELEC U.C. per Ls 100 CN-ELEC 3412

Tesling of systems and equipment 1.00 100 $34.12
3412

$3,412 $: $: $: $: $3,412

ELEC U.C. per Ls 100 CN-ELEC 3412

Material handling 1.00 100 $34.12
3412

$3,412 $: $: $: $: $3,412

ELEC U.C. per Sf
Voice Paging / Evac. 20,440.00 0 $: $: $: $61 ,76; $: $61 ,76;
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Project Namtx CONSTRUCTION DETAIL iTEM REPORT
Universal Solvent Extraction (fJNE)(f Feasibility Study- Option C - UNEXhr NWCF

.

Project Localion INTEC
Estimate Number:2570 - Option C

LEVEL Org/Subcontractor
- MISC. COSTS- INTERIMSTORAGE

ELEC
LightningProfecllon

QTY Hrs Crew/Rate Labor Const Eqp

U.C.per Sf
20,440.00 0 $: $:

ELEC U.C. per Sf
Grounding Grfd 20,440.00 0 $: $:

ELEC U.C. per Sf
Wirfng Devices& Enclosures 20,440.00 0 $: $:

Clienk V. J. Balls

Prepared By: Rowleyl Mitchell/ Marler
Estimate Type P/arming ~

. .

Matl s/c Other TOTAL
.

$: $40,88; $: $40,88;

$: $20,44; ;: $20,44;

$: $20,44; $: $20,44;

Sublolal $8,824 $0
Sales Tax

W $163,520 $0 $170,344
$0

INEEL ORG Labor/Subconlrsctor Overheads
$0

$2,8~ . $0 $88,5~
$0

$0 $0 $71,4:

Subtotal Estimate
Escalation $2,485 $0 $0

$244,774
$59,554 $62,039

Contingency $8,329 $0 $0 $151,854 E $157,983

--Total MISC. COSTS - INTERIM STORAGE 200 $18,500 $0 $0 $443,297 $0 $461,797

-- 9118.5LIGHTING. INTERIMSTORAGE
ELEC U.C.perSf

Llghllng 20,440.00
3.5

0 $: $: $: $71,540 $: $71,:4:

Subtotal $0 $0
Sales Tax

$0 $71,540 $0
$0

$71,540

INEEL ORG Labor/Subcontractor Overheads
$0

E
$0

$0 $0 $29,9ti $0 $29,9%

Subtotal Estimate
Escelalion

$101,539
$0 $0 $0 $26.055 $0 $26.055

Contingency $0 $0 $0 $66;349
.—.,...

ii $66,349

—Total 9118.5 LIGHTING - INTERIM STORAGE o $0 $0 $0 $193,942 $0 $193,042

- 9116.6 ELECTRICAL - TRANSFER TUNNEL
ELEC U.C. per SF CN-ELEC

LIGHTING 1,600.00
2,75 2,75

0 $: $: $: $4,125 $: $4,125

ELEC U.C. perSF 0.03 CN-ELEC 1.024
VOICEPAGING / EVAC. 1,500.00 45 $34.12 $1,535

3.024
$: $3,00: $: $: $4,535

Subtotal $1,535 $0
Satas Tax

$3,000 $4,125
$0

$6,660

INEEL ORG Labor/Subconlratlor Overheada

$150 %
$62

$150
$0 $1,321 $1,7~ $0 $3,694

Subtotal Estimate
,

Escalation $559 ‘ $0 $1.147 $1.502
$12,505

$0 !$3.209
Contingency $1,424 $0 $2,921 $3:826

.—.———
$0 $8,171

-Total 911a.6 ELECTRICAL - TRANSFER TUNNEL 45 $4,162 $0 $6,540 $11,183 $0 $23,865

,
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Project Name: CCMWWWCTWN ~ETIVL ITEM REPORT Client: V. J. Balls
Universal Solvent Extraction (UNEX) Feasibility Study- Option C - UNEX In NWCF
Project Location: /NTEC

Prepared By: Rowley /Mitchell I Marler
Estimate Type: Plannhrg

Eslimate Nt.rmber:2570 - Opffon C

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl s/c Other TOTAL
-- 9301.1CONSTRUCTIONSUPPORT

BWI U.C. per Lol 173600
Construction Support - .1% 01 TCC 1.00 0 $173,600 $: $:

173600
$: $: $173.600

7620 U.C, per Wk 160 U60 3945.6
Radiological Conlrol Technlclana -4 FTE -2 Yeara 104.00 16,640 $24.66 $410,342 $:

3945,6
$: $: $: $410,342

7610 U.C. per Hr Z03 5.232
Radiation Control - Management Support - 10% OF RCT 16,640,00 1,6%: $52.32

5.232
$67,060

Total
$: $: $: $: $67,060

Sublolal $671,003 $0 $0 $0 $671,003
Salas Tax $0 $0 x
INEEL ORG Labor/Subcontractor Overheads $442,6: % $0 $0 $0 $442,6:

Subtotal Estimate
Escalation .$265,773

$1,113,691

Contingency
$0

$1,161,556

$0 $0 $0
$0 $0

$285,773
$0 $0 $1,161,556

-.-Total 9301.1 CONSTRUCTION SUPPORT 18,304 $2,561,020 $0 $0 $0 $0 $2,561,020

-- 9301.2 CONSTRUCTION QUALITY CONTROL
BWI U.C. per Lot

Construction Qualily Conlrol - .1% Of TCC 1.00 0
173600

$173,600 $:
173600

$: $: $: $173,600

Subtotal
Sales Tax

$173,600 $0 $0
$0

$0

%
$173,600

INEEL ORG Labor/Subconlraclor Ovarhaads
$0 $0

$0
$0

$0
$0

$0 $0 $0 $0

Subtotal Estimate
Escalation $44,546 $0

$173,600
$0 $0 $0 $44,546

Contingency t $161,061 $0 $0 $0 $0 $181.061

---Total 9301.2 CONSTRUCTION QUALITY CONTROL o $399,207 $0 $0 $0 $0 $399,207

--- 9301.3 CONSTRUCTION DOCUMENTATION
BWI U.C. par Lot 666100

PM Construction Document Control - .5% Of TCC 1.00 0 $866,100
866100

$: $: $: $: $866,100

Sublotal $866,100 $0
Sales Tax

$0 $0 $668,100
$0 ::

INEEL ORG Labor/Subcordreclor Overheads
$0

:
$0

$0
$0

$0 $0 $0 $0

Subtotat Estimate
Escalation $222,754 $0

$868,100

Contingency
$0 $0 $0

$905,409
$222,754

$0 $0 $0 $0 $905,409

--Total 9301.3 CONSTRUCTION DOCUMENTATION o $1,996,264 $0 $0 $0 $0 $1,996,264
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Project Nam& CONSTRUCTION DETAIL ITEM REPORT ClienL V. J. Balls
Universai Solvent Extraction (UNEX) Feasibility Study- Option C - UNEX in NLVCF Prepared By: Rowiey i MitcheiilMarler
Pro]ect Location iNTEC Estimate Type: Planning
Estimate Numbec2570 - Option C

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL
- OPC3100TESTINGAND TURNOVER PLANNING

Bwl U.C. per Lol 347200
Tesling & Turnover Planning - .2% Of TCC

347200
1.00 0 $347,200 $: $: $: $: $347,200

Subtolal $347,200 $0 $0 $0
Sales Tax $0

$347,200
$0 :

INEELORGLabor/SubconkaclorOverheads
$0 $0

$0
so

$0 $0 $0 $0 $0

Subtotal Estimate $347,200
Escalallon $128,188 $0
Contingency $489,648

$0 $0 $0
$0 $0 $0

$128,186
$0 $.489,848

--Total OPC31OOTESTINGANDTURNOVERPLANNING o $985,034 $0 $0 $0 $0 $965,034

— 0PC3200 S. O. TESTING
BWI U.C. per Lol 8861100

SO Tes8ng - 5% Of TCC 1.00 0
866; 100

$8,661,100 $: $: $: $: $8,661,100

Subtotal $8,681,100 $0
Sales Tax ‘

$0
$0 $0 :

$6,861,100
%

INEEL ORG Labor/Subcontractor Overheads
$0

$0
$0

$0 $0 $0 $0 $0

Subtotal Estimate $8,661,100
Escalallon $3,205,062. $0 $0 $.0
Conllngency $12,242,747 $0 $0

$3,205,062
$0 E $12,242,747

-Total OPC3200 S. O. TESTING o“ $24,128,909 $0 $0 $0 $0 $24,128,009

- 0PC3300 ORR SUPPORT
BWI U.C. per Lol 362000

ORR .$klppo~ - .22% Of TCC
362000

1.00 0 $382,000 $: $: $: $: $362,000

Subtotal $362,000 $0 $0
Salas Tax

$0 $0
$0 $0

$382,000

INEEL ORG Labor!Subcontractor Ovarheads
$0

E
$0

$0
$0

$0 $0 $0 $0

Subtotal EsUmate
Escalation $141,034

$3a2,000
$0 $0 w $0

Contingency $538,725 $0 $0
$141,034

$0 $0 $538,725

-Total 0PC3300ORRSUPPORT o $1,061,760 $0 $0 $0 $0 $l,oal,760

- 0PC3400 FACILITY ACCEPTANCE REVIEW
BWI U.C. per Lol 280400

Facilily Acceptance Reviaw - .15% Of TCC 1.00 0 $260,400
280400

$: $: $: $: $260,400
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Project Name: CONSTRUCTION DETAIL ITEM REPORT Client:

Universal Solvent Extraction (UNEX) Feasibility Study - Option C - UNEX In NWCF
Project Location: /NTEC

Prepared By:

Estimate Type:
Esti~ate Number:2570 - Option C

V. J. Balls

Rowley /Mitchell / Marier
Planning

LEVEL Org/Subcontractor QN Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL
-- 0PC3400FACILITYACCEPTANCEREVIEW

Subtotal
Sales Tax

$200,400 $0 $0 $0 $0 $260,400
$0 $0 $0 $0 $0 $0

INEEL ORG Labor/Subcontractor Overheads $0 $0 $0 $0 $0 $0

Subtotal Estimate
Escalation
Contingency

$96,140 $0 $0
$260,400

$0
$367,236 $0 $0

$96,140
$0 % $367,236

--Total OPC3400 FACILITY ACCEPTANCE REVIEW o $723,776 $0 $0 $0 $0 $723,776

--- OPC3500 RADIOLOGICAL CONTROL SUPPORT
BWI U.C. per Lot

Radiological Control Support -.1 1% Of TCC 1,00 0
191000

$191,000 $: $:
191000

$: $: $191,000

Subtolal
Sales Tax

$191,000 $0

$0 $
$0 $191,000

z
INEEL ORG Labor/Subconlraclor Overheads

$0
$0 $0 $0

$0
$0 E $0

Subtotal Estimate
Escalation $70,517
Contingency

$0 $0
$191,000

$0 $0 $70,517
$269,363 $0 $0 $0 $0 $269,363

---Total 0PC3500 RADtOLOGICAL CONTROL SUPPORT o $530,860 $0 $0 $0 $0 $530,880

--- 0PC3600 OPERATOR TRAINING
BWI U.C. per Lol 3472400

Operator Training - 2% Of TCC
3472400

1.00 0 $3,472,400 $: $: $: $: $3,472,400

Subtotal
Sales Tax

$3,472,400 $0 $0 $0
$0

$0 $3,472,400

INEEL ORG Labor/Subconlraclor Overheads
$0 $0

$0
$0 $0

$0 $0
$0

$0 $0 $0

Subtotal Estimate $3,472,400
Escalation $1,282,010 $0 $0 $1,282,010
Contingency $4,897,042 $0 $0 : ; $4,697,042

--Total 0PC3600 OPERATOR TRAINING o $6,651,452 $0 $0 $0 $0 $9,651,452

--- 0PC3700 OPERATING PROCEDURES
BWI

Operating Procedures - .44% Of TCC

08/30/2000

U.C. per Lot
1.00 0

763900 763900
$763,900 $: $: $: $: $763,900
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Project Namtx CONSTRUCTION DETAIL ITEM REPORT Client V. J. Balls
Universal Solvent Extraction (UNEX) Feasibility Study- Option C - UNEXbr NWCF Prepared By: Rowley] Mitchell / Marler
Project Locatiorx /N7’EC Estimate Typ~ P/arming
Estimate Number:2570 - Opt/on C

LEVEL Org/Subcontractor
- OPC3700 OPERATING PROCEDURES

QTY ~ Crew/Rate Labor Const Eqp Matl sic—— Other TOTAL

Subtotal $763,900 $0
SalesTax

$0 $0
$0

$0 $763,900
$0

INEELORGLabor/SubcordraclorOverheads
$0 $0 $0

$0
$0

$0 $0 $0 $0 $0

SubtotalEstimate $763,900
Escalation $262,032 $0 $0 $0 $0 $262,032
Contfngensy M,O77,31O $0 $0 $0 $0 $.1,077,310

-Total 0PC3700OPERATINGPROCEDURES o“ $2,123,242 $0 $0 $0 $0 $2,123,242

- OPC3800 START.UP COORDINATION
BWI U.C. per Lot 225700

Slertup Coordination - .13% Of TCC 1.00 0
225700

$225,700 $: $: $: $: $225,700

Sub!olal $225,700 $0
Sales Tax

$0 W
$0

$0
$0

$225,700

INEEL ORG Labor/Subconlrector Overheads
$0 $0

$0
$0 $0

$0 $0 $0 $0 $0

Subtotal Estimate $225,700
Eacslalion $63,328 $0 $0
Contingency

$0 $0
$316,299 $0 $0 $0

$83,328
$0 .. $316,299

-Total 0PC3800 START4JP COORDINATION o $627,328 $0 $0 $0 $0 $627,32a

- 0PC3900 SPARES
BWI

Spares
U.C. per Lot 1000000

1.00 0 $1,000,000 $:
1000000

$: $: $: $1,000,000

Sublotal $1,000,000 $0
Sales Tax

$0 “ $0
$0

$0
$0

$1,000,000

INEEL ORG Labor/Subcontractor Overheads
$0 $0

$0 $0
$0

$0 $0 : $0

Subtotal Estimate
Escalallon $369,200

$1,000,000
$0 $0 $0 $0 $369,200

Contingency $1,410,276 $0 $0 $0 $0 $1,410,276

-Total 0PC3900 SPARES o $2,779,476 $0 $0 “ $0 $0 $2,779,476

- GAPIFNan-Org G&A and PIF
PF NOGAPIF
Procurement Fee %

U.C. per $
1,735,289.00 0 $: .$1735 28;$: $: $: , , $1,735,26;
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Project Name: CONSTRUCTION DETAIL ITEM REPORT Client: V. J. Balls
Universal Solvent Extraction (UNEX) Feasibility Study - Option C - UNEX In NWCF
I%ojecl Location: /NTEC

Prepared By: Rowley I MItche/1 / Marier
Estimale Type: Planning

Estimate Numbec2570 - Opt/on C

LEVEL Org/Subcontractor
-- GAPIFNon.OrgG&A and PIF

QTY Hrs Crew/Rate Labor Const Eqp Matl sic Other TOTAL—.

Subtotal $0 $0
Sales Tax $0

$1,735,289 $1,735,289
% %

INEEL ORG Labor/Subcontractor Overheads
$0

$0
$0

$0
$0

$0 $0 $0 $0

Subtotal Estimate
Escalation
Contingency

$0 $0 $0 $0
$1,735,289

$0 $0 $0 $0 $1,214,7: $1.214,7~

--Total GAPIF Non.Org G&A and PIF o $0 $0 $0 $0 $2,949,991 $2,949,991

Subtotal UNEX IN NWCF - OPTION C p.,.ti,n. $326,250 $90,244,479 $55,176,409 $2,016,719 $**,*.*,***

Sales Tax
$7,835,4;:

$0
INEEL ORG Labor/Subcontractor Overheads

$4,512,224 $0 $4,542,224
$125,424 $35,427,140 $4,668,3;; $0 $48,056,296

Subtotal Estimate ●* ●** ●**

Escalation $31,577,764 $115,900 $33,405,174 $72,245 !$74,7;6,;42
Contingency $98,537,616

$9,595,689
$330,681 $63,798,649 $20,977,637 $1,398,598 p;..y

Total UNEX IN NWCF - OPTION C 512,121 $282,166,340 $898,255 $227,387,667 $90,418,043 $3,487,532$604,357,835
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@RISK

. .

SensitivityReport

SensitivityRanking
Step-VViseRegression

UNEX PROCESS IN NWCF

op~/uA/C

z
3

4

5

B

7

B

B

10
11

12
13
14
15
16
17
18

19

20

21

22

23

24

25

26

I 0.57361 0.18091 $33,718,7621 {699’01

Rank lName lCell lRegressIon lWelght lAmount lLevel Markup

- PROJECT DEVELOPMENT/ Contingencyat $F$3, for Simulation 1

1 EQUIPMENT ISR$ZZ

SPECIAL~lES $B$~ 0.5122 0.1616 $30,112,217 +3070

PROJECT ACCEPTANCE/CLOSEOUT $B$27 0.3737 0.1179 $21,969,386 fl 030/0

CONSTRUCTION MANAGEMENT $0$7 0.2387 0.0753 $14.032.818 k S8%

PROJEC– —
TECHNIL . .-- . . . .Jl%

DECON SOLUTION PROCESSING
~B$6

0.1872 0.0590
ii ~ ;004:388

f230~’

GENERAL CONDITIONS $B$14 0.1819 0.0574 $10,691,107 ,45%

TITLE II DESIC=N !wl!lxl 0.1286 0.0406 $7,559,116 1339!0

MECHANICAL $24 I 0.1060 0,0334 $6,233,004 L41%

. . . . . .. .. .. .. . . _.. .—.. . .—. . .. ——- . -. -.-— ~.. ,—-—
;T MANAGEMENT

,—. —

$B$ll 0,2129 0.0671 $12,514,353 ‘4

CAL DEVELOPMENT ‘ $B$4 0.2012 0.0635 W 1.828.407 Ic

,.-. . ,T-7- 1
I$B9

----
13%1

ELECTRICAL $B$25 0.0276 0.0087 $1,624,106 52%

METALS $B$17 0.0272 0.0086 $1,598,187 26%

CONCRETE $B$16 0.0231 0.0073 $1,356,287 ’26%

Non-Org G&/+ and PIF $B$28 0.0208 0.0066 $1,223,347 k70%

CONVEYING SYSTEMS $B$23 0.0182 0.0058 $1,072,602 r. 90/0

CONSTRUCTION AE SUPPORT $B$12 0.0159 0.0050 $936,896 ;28%

SITEWORK $B$15 0.0126 0.0040 $738,256 J.64?4a
THERMAL & MOISTURE PROTECTION $B$18 0.0071 0.0022 $417,965 26%

FINISHES $B$20 0,0052 0.0016 $306,666 26%

GOVERNMENT FURNISHED EQUIPMENT $B$13 0.0036 0.0011 $212,380 ~’.134%

DOORS & WINDOWS $B$19 0.0016 0.0005 $91.313 128?40

3,1701

1:40 PM 8128100
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UNEX PROCESS IN NWCF’

@RISK Output Details Report

OutputStatistics

outputs Contingency
Simuiation# 1
Statistics / Cell $FS3.,—

Minimum

Maximum

Mean

Standard Deviation

Variance

Skewness

Kurtosis

NumErrs

Mode

50/0

1070

15%

20%

25%

30%

35%

40%

45’%0 -

5070

5570

5070

350/0

70%

75%

30%

35%

30% $207,195669
35%

--------------.. ... .. .. .. ... ..-.~-.—-.
$223,625,421

I
.,---$33,466,366.. ...- . . .

--.--..$288.:671,,7”44.... ..
...---- .$150.103,611.... -. .. ........ .. .-.

I 41961010.78..-...-.....-——-. ... ..... . .. .___.
1.76073E+I 5- .-.-.-—-.....-..-.... ........ ._.

I
0.284612116-,.——_,----- - ...-. ----_~..
2.774579693---—....... ...... ..... .......... .,

0

L
—---------—----,------______..:-

155403016.8---— ...—.-.-.—-.”...._._-
$85583616-—. .. . —.—..L .._J____,
$97,936112-.-.. ---_.-,,_ _J_-.._

$105,284,384—.. .. —____
1___ $112,584,6321—- - ——

1
$118,574696—.—- ~ ._2-----._
$125720907——.__.J __ J--___
$131,076,118———. .-.—___,_
$136,934,048-— ——-..—..———
$142,941,072..—— -- . .

___$147,863;808..--—-— ------
$153,410,978—-- .
$158,985,186—— .--— .,--—-_
$164,211,294-—.— -.. ...-___ -----
$170,829630---- --—..._,_....?_.?_..—
$177.672.192

t

_ $186,365,136,-.- .______ -. ,..-
-..-.---$196,340,250............. .... . ..—.-..

I

. I

I

1:32 PM 8/28/00
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Pro]ect Name:
UNEX Feasibility Study- Option D - Modified UNEX In NWCF
Pro]ect Locatiorx /NTEC3

ii
Projact NumbeR 2570- Opt/on D

TPC Summary Report 2

ESTIMATE ELEMENT Estimate Subtotal Escalation Contingency TOTAL

I 24.17% 41.06%

Total Estimated Cost (TEC) ~ $262,325,469 $63,404,363 $133,742,854 $459,472,685
17.02% 52.40%

t! Other Project Cost (OPC) $84,058,300 $14,304,517 $51,539,367 $149,902,184
!+..

22.43% 43.69%

Total Project Cost (TPC) $346,383,769 $77,708,880 $185,282,221 $609,374,869

Rounded TPC (Rounded to the nearest $ 1000OOO) $609,000,000

‘1 Remarks

I I
Type of Estimatcx !?!m!l@

<8 Estimator: Rowlev / Mitchell / Marler4

d Checked By:

Approved By:

1

I

j INEEL
!,,
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Project Name: Project Summary Report
UNEX Feasibility Study- OptIon D - Modified UNEX [n NWCF
Project Location /NTIEC
Estimate Numben2570 - Optfon D

LEVEL
OPC1OOO PROJECT DEVELOPMENT

OPCIOO1

OPC1OO1.1

OPC1OO1.2

OPC1OOI.3

OPC1OO1.4

OPC1OO1.5

0PC1600

0PC2000

OPC2001

0PC2001.1

0PC2001.2

0PC2300

1000

1100

1110

1200

1300

1400

1500

2000

lNEEL

08/30/2000

-PROJECT DEVELOPMENT

--CONCEPTUALDESIGN

—PROJECTEXECUTIONPLAN

—WORKPACKAGEDEVELOPMENT

---TASK BASELINEAGREEMENT

--PRELIMINARYSAFETYANALYSISREPORT(PSAR)

.-TECHNICAL DEVELOPMENT

PROJECT EXECUTION

--PROJECTEXECUTION

--PROJECTSUPPORT

--PERMITTING

-DECONSOLUTION PROCESSING

CONSTRUCTION MANAGEMENT

--CONSTRUCTION SUPERVISION&ENGINEERING

--CM-CONDUCTOF OPERATIONS/CONDUCT OFMAINTENANCE

--CM PROJECTCONTROLS

--CMENVIRONMENTAL SAFETY&HEALTH (ES&H)

--CMTRAINING

--CM-OTHERDIRECT COSTS

TITLEIDESIGN

Estimate Subtotal
$16,448,500

$5,448,500

$3,495,100

$174,800

$401,900

$576,700

$800,000

$11,000,000

$52,192,600

$9,742,600

$5,242,600

$4,500,000

$42,450,000

$18,873,500

$15,727,900

$349,500

$1,223,300

$873,800

$349,500

$349,500

$10,485,200

Escalation
$980,331

$324,731

$208,308

$10,418

$23,953

$34,371

$47,680

$655,6oo

$7,632,156

$2,499,951

$1,345,261

$1,154,700

$5,132,205

$4,842,940

$4,035,779

$89,682

$313,899

$224,217

$89,682

$89,682

$1,267,661

144644 Success Estlmatlngand Cost Management System

Clienk V. J. Balls
Prer)ared BY: RowlevlMitchell lMarler
Es~mateT~pe Planning

Contingency
$13,677,322

$1,905,166

$1,222,125

$61,122

$140,532

$201,654

$279,734

$11,772,156

$16,330,630

$5,386,723

$2,898,655

$2,488,068

$10,943,907

$13,992,700

$11,660,571

$259,117

$906,947

$647,830

$259,117

$259,117

$5,053,730

Continqencv Y.
78.48%

33.00%

33.00%

33.00%

33,00%

33.00%

33.00%

101.00%

27.30%

4&oo%

44.00%

44.00%

23.00%

s!).oo~o

59.00%

59.00yo

59.00%’.

59.oo%

59.t)Oyo

5t%OOyo

43.00?(0

TOTAL
$31,106,153

$7,678,397

$4,925,533

$246,340

$566,385

$812,725

$1,127,414

$23,427,756

$76,155,386

$17,629,274

$9,486,506

$8,142,766

$58,526,112

$37,709,140

$31,424,250

$698,299

$2,444,146

$1,745,847

$698,299

$698,299

$16,806,591

Page No. 1



Project Name: Proiect Summarv Report
UNEX Feaslblllty Study - Option D - Modified UNEX In NWCF

. .

Project Location: INTEC
Estimate Numben2570 - Opt/on D

LEVEL Estimate Subtotal
2400 --DESIGN ACTIVITIES $10,485,200

3000

3400

4000

4100

5000

5100

5110

5200

5300

5400

6000

8000

8300

9000

9100

9101

9101.1

910i.2

9102

INEEL

08/30/2000

TITLE II DESIGN

--DESIGN ACTIVITIES

QUALITY ASSURANCE

--QUALITY ASSURANCE

PROJECT MANAGEMENT

--PM ADMINISTRATION

--PM - CONDUCT OF OPERATIONS/CONDUCT OF MAINTENANCE

--PM PROJECT CONTROLS

--PM RECORDS MANAGEMENT

--SAFETY ANALYSIS

CONSTRUCTION AE SUPPORT

GOVERNMENT FURNISHED EQUIPMENT

--GFE LABOR

CONSTRUCTION

--CONSTRUCTION SUBCONTRACTS

----GENERALCONDITIONS

------GENERALCONDITIONS

------GC-CONDUCTOFOPERATIONWCONDUCTOFMAINTENANCE

---SITEWORK

$19,747,200

$19,747,200

$8,737,700

$8,737,700

$23,040,400

$13,900,300

$69,900

$3,495,100

$3,495,100

$2,000,000

$2,621,300

$158,420

$158,420

$176,917,400

$174,753,908

$17,284,734

$15,879,604

$1,405,130

$913,302

Escalation
$1,267,661

$3,029,220

$3,029,220

$2,242,094

$2,242,094

$5,912,167

$3,587,345

$17,936

$896,843

$896,843

$513,200

$672,626

$40,651

$40,651

$45,397,005

$44,841,853

$4,435,263

$4,074,706

$360,556

$234,353

14:46:44 Success Estimating and Cost Management System

Client: V. J. BSh
Prepared By: Rowley/Mitchell /Merler
Estimate Type: Planning

Continctency
$5,053,730

$7,288,455

$7,288,455

$3,403,736

$3,463,736

$12,449,604

$7,554,087

$37,770

$1,888,535

$1,888,535

$i,080,676

$922,299

$258,791

$258,791

$89,169,939

$86,913,465

$9,339,599

$8!580,353

$759,245

$768,929

Continaencv ‘YO
43.oO%

32.ooyo

32.00%

31.00%

31 .00%

43.00%

43.00%

43.oo%

43.00%

43.00%

43.ooyo

28,00%

13t),ooyo

130.00%

40.11 ‘%0

39.58?t0

43.00%

43.00%

43.00%

67.00%

TOTAL
$16,806,591

$30,064,875

$30,064,875

$14,383,530

$14,363,530

$41,402,170

$25,121,732

$125,606

$6,260,478

$6,280,478

$3,593,876

$4,216,225

$457,862

$457,862

$311,484,343

$306,509,226

$31,059,596

$28,534,663

$2,524,932

$1,916,585

Page No, 2
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Project Namw
UNEX Feasibility Study- OptIon D - Modified UNEX In NWCF
Project Location: /NTEC
Estimate Number:2570 - Opt/on D

LEVEL
9102.1 -.---.SITEWORK- UTILITIES

9102.2

9102.3

9102.4

9102,5

9102.e

9103

9103.2

9103.3

9103.4

9103.5

9105

9105.1

9105.1.1

9105.3

9105.4

9105.5

9107

9107.1

9107.2

9107.3

91OI3

------SITEWORK - TFD FACILITY

------SITEWORK - BOILER HOUSE

------SITEWORK - STORAGE FACILITY

-.--SITEWORK - TUNNEL

------SITEWORK - PAVING

--CONCRETE

------CONCRETE - TFD FACILIIY

------CONCRETE - BOILER HOUSE

------CONCRETE - STORAGE FACILITY

------CONCRETE - TUNNEL

--METALS

--.-.-METALS - DEMOLITION

--------MEl_ALS DEMOLITION - CALCINER CELL

------METALS - TFD FACILITY

.-----METALS - BOILER HOUSE

------METALS - STORAGE FACILITY

--THERMAL & MOISTURE PROTECTION

------THERMAL & MOISTURE PROTECTION - TFD FACILITY

---.--THERMAL & MOISTURE PROTECTION - BOILER HOUSE

------THERMAL & MOISTURE PROTECTION - STORAGE FACILITY

---DOORS & WINDOWS

INEEL

144644

Proiect Summary Report Clienk V. J. Balls

Estimate Subtotal
$71,860

$353,216

$88,112

$156,102

$197,085

$64,927

$4,104,590

$W370,805

$48,364

$1,292,540

$93,081

$4,612,980

$10,882

$10,882

$546,606

$151,151

$4,104,341

$1,287,364

$721,911

$65,532

$479,921

$261,930

Escalation
$18,439

$90,635

$17,478

$40,569

$50,572

$16,660

$1,053,238

$685,277

$12,410

$331,666

$23,885

$1,235,011

$2,792

$2,792

$140,259

$38,785

$1,053,174

$330,338

$t65,242

$21,94e

$123,148

$72,343

Prepared By: Rowley /Mitchell/ Marier
Estimate Type Piannirrg

Contimaency
$60,500

$297,380

$.57,345

$133,110

$165,930

$54,684

$1,341,035

$872,529

$15,801

$422,293

$30,411

& ,572,478

$3,555

$3,555

$176,585

$49,383

$1,340,954

$420,602

$235,860

$27,945

$156,798

$92,111

Success Estimating and Cost Management System

Continaencv !/0 TOTAL
67.00% $150,799

67.00%

67.00%

67.00%

67.00%

67.00%

26.00%

26.00%

26.00%

26.00%

26.00?!.

26.00%

28.00%

26.00%h

26.00%

26.00%

26.00%

26.00%

26,00%

26.00%

26.00%

28.00%’.

Page No.

$741,231

$142,935

$331,781

$413,567

$136,251

$6,496,863

$4,226,411

$76,576

$2,046,499

$147,377

$7,620,468

$17,229

$17,229

$665,451

$239,319

$8,498,469

$2,038,304

$1,143,014

$135,424

$759,866

$446,385

3



Project Name:

UNEX Feaslblllty Study - OptIon D - Modlfled UNEX In NWCF
Pro]ectLocation: /NTEC
Estimate Number:2570 - Opt/on D

LEVEL
9108.2 ------DOORS & WINDOWS - TFD FACILITY

9108.3

9108.4

9109

9109.1

9109.2

9109.3

9109.4

9110

9110.1

9110.2

9110.3

9110.4

9111

9111.1

9111.1.1

9111.1.2

9111.1.3

9111.1.4

9111.1.5

9111.8

91tl.2

------DOORS & WINDOWS - BOILER HOUSE

------DOORS & WINDOWS - STORAGE FACILITY

--FINISHES

------FINISHES - NWCF

------FINISHES - TFD FACILITY

------FINISHES - BOILER HOUSE

------FINISHES - STORAGE FACILITY

---SPECIALTIES

------SPECIALTIES - NWCF

------SPECIALTIES - TFD FACILITY

------SPECIALTIES - BOILER HOUSE

------SPECIALTIES - STORAGE FACILITY

“---EQUIPMENT

------EQUIPMENT - IN NWCF

--------EQUIPMENT - CALCINER CELL

--------EQUIPMENT - OFF GAS CELL

--------EQUIPMENT - BLEND & HOLD CELL

--------EQUIPMENT - VALVE CUBICLE

--------EQUIPMENT - STORAGE AREA

--------EQUIPMENT - GROUT FACILITY

------EQUIPMENT - THIN FILM DRYER FACILITY

INEEL

08/30/2000

Project Summary I WpOI [

Estimate Subtotal
$184,721

$35,221

$r31,988

$955,827

$152,711

$500,27e

$1,902

$300,938

$77,738,352

$2,916,849

$18,398,054

$62,343

$56,361,106

$38,876,290

$Ll,860,103

$406,709

$1,423,784

$234,834

$14,665

$1,271,493

$5,50LI,618

$1,621,050

Escalation
$47,399

$9,038

$15,906

$245,265

$39,186

$128,371

$488

$77,221

$19,947,661

$748,463

$4,720,941

$15,997

$14,462,260

$9,975,656

$2,273,502

$104,361

$365,343

$60,258

$3,763

$326,265

$1,413,511

$415,962

Success Estimating and Cost Management System

Client: V. J. Balls
PreDared By: Rowley /Mitchell / Marler
Estimate Type: Planning

Contingency
$60,351

$11,507

$20,253

$312,284

$49,893

$163,44e

$621

$98,321

$29,305,804

$1,099,594

$6,935,699

$23,502

$21,247,010

$32,730,804

$7,459,515

$342,417

$1,198,715

$197,712

$12,347

$1,070,498

$4,637,826

$1,364,798

Continuencv Y.
28.00%

26.00%

26.00%

26.00%

26.00%

26.00%

26.00%

26.00%

30.00%

30.00%

30.00%

30.00%

30.oozl

67.00%

67.00%

67.00%

67.000/.

67.00%

67.00%

67.00%

67.00%

67.00%

TOTAL
$292,472

$55,766

$96,147

$1,513,377

$241,790

$792,095

$3,011

$476,4el

$126,991,817

$4,764,906

$30,054,694

$101,643

$92,070,376

$81,5e2,750

$18,593,120

$853,487

$2,987,842

$492,804

$30,776

$2,668,256

$11,559,955

$3,401,81O

Page No. 4
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Project Name:

UNEX Feaslblllty Study - OptIon D - Modlfled UNEX In NWCF
Project Location: INTEC
Estimate Numbec2570 - Opt/on D

LEVEL
9115.2.3 --------PLUMBING / PIPING - TFD FACILITY

9115.3

9115.3.1

9115.3.2

9115.3.3

9115.3.4

9115.4

9115,4,1

9115.4.2

91 t5.4.3

9116

9116.1

9116.1.1

91ie.1.3

9116.1.4

9116.1.5

9116.2

9116.2.1

9116.2.2

9116.2.3

9116.3

9116.3.1

------MECHANICAL - NEW - BOILER HOUSE

--------HVAC - BOILER HOUSE

----.---PLUMBING - BOILER HOUSE

--------PIPING - BOILER HOUSE

--------FIRE PROTECTION - BOILER HOUSE

------MECHANICAL - NEW - STORAGE FACILITY

--------HVAC - STORAGE FACILITY

--------PIPING / PLUMBING - STORAGE FACILITY

--------FIRE PROTECTION - STORAGE FACILITY

----ELECTRICAL

------ELECTRICAL - DEMOLITION

--------ELECTRICAL DEMO - CALCINER CELL

--------ELECTRICAL DEMO - OFF GAS CELL

--------ELECTRICAL DEMO - BLEND & HOLD CELL

--------ELECTRICAL DEMO - VALVE CUBICLE

------ELECTRICAL - NEW - NWCF

--------SWITCHGEAR AND TRANSFORMERS - NWCF

--------RACEWAYS, CONDUCTORS, AND GROUNDING - NWCF

--------MISC. COSTS - NWCF

------ELECTRICAL - NEW - TFD FACILITY

--------SWITCHGEAR AND TRANSFORMERS - TFD

INEEL

14:4644

Project Summary Report

Estimate Subtotal
$365,549

$400,e20

$68,261

$4,739

$310,107

$17,713

$763,750

$558,843

$88,662

$116,044

$2,499,503

$689,519

$222,360

$222,380

$222,380

$222,360

$733,960

$483,791

$125,000

$125,169

$266,774

$14,068

Escalation
$93,800

$102,850

$17,516

$1,216

$79,573

$4,545

$195,978

$143,399

$22,eo2

$29,777

$641,372

$228,251

$57,063

$57,063

$57,083

$57,063

$188,334

$124,141

$32,075

$32,116

$68,454

$3,610

Success Estimating and Cost Management System

Client: V. J. Balls
Prepared By: Rowley /Mitchell I Marler
Estimate Type: Plannh?g

Contingency
$186,333

$206,505

$35,166

$2,442

$159,769

$9,126

$393,489

$267,919

$45,782

$59,7e7

$1,601,848

$570,063

$142,516

$142,516

$142,516

$142,516

$470,370

$310,045

$60,108

$80,217

$170,986

$9,016

Continqencv Y.
41 .00%

41.00%

41 .00%

41 .00%

41 .00%

41 .00%

41 .00%

41 .00%

41 .00%

41.00%

51 .oo%

51.00%

51.00%

51 .00%

51 .00%

51.00%

51.00%

51 .00%

51 .00%

51.00%

51 .00%

51 .00%

Page No.

TOTAL
$647,662

$710,175

$120,945

$6,397

$549,449

$31,384

$1,353,217

$990,162

$157,447

$205,60e

$4,742,722

$1,687,833

$421,956

$421,956

$421,958

$421,956

$1,392,664

$917,976

$237,183

$237,504

$506,194

$26,694

6
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Project Name

UNEX Feasibility Study- OptIon D - Modified UNEX In NWCF
ProjectLocation /fVTEC
Estimate Number:2570 - Opt/on D

LEVEL
9116.3.2 ------RACEWAYS, CONDUCTORS, AND GROUNDING - TFD

9116,3.3

9116.3.4

9116.4

9116.4.2

9116.4.3

9116.4.4

9116.5

9116.5

9116.6

9301

9301.1

9301.2

9301.3

0PC3000

OPC31OO

0PC3200

0PC3300

0PC3400

INEEL

------MISC. COSTS - TFD

------LIGHTING - TFD

-----ELECTRICAL - BOILER HOUSE

--.---.-RACEWAYS, CONDUCTORS, AND GROUNDING - BOILER HOUSE

--------MISC. COSTS - BOILER HOUSE

--------LIGHTING - BOILER HOUSE

-.----ELECTRICAL - STORAGE FACILITY

--------SWITCHGEAR AND TRANSFORMERS - INTERIM STORAGE

--------RACEWAYS, CONDUCTORS, AND GROUNDING - INTERIM STORAGE

------MISC. COSTS - INTERIM STORAGE

------.-LIGHTING - INTERIM STORAGE

------ELECTRICAL -TRANSFER TUNNEL

--CONSTRUCTION MISCELLANEOUS

--CONSTRUCTION SUPPORT

--CONSTRUCTION QUALITY CONTROL

---CONSTRUCTION DOCUMENTATION

PROJECT ACCEPTANCE/CLOSEOUT

--TESTING AND TURNOVER PLANNING

--S. O. TESTING

--ORR SUPPORT

--FACILITY ACCEPTANCE REVIEW

144644

ProjectSummaryReport

Estimate Subtotal
$35,000

$164,276

$53,430

$60,157

$12,000

$34,S72

$13,265

$536,56S

$172,275

$21S300

$241,774

$101,539

$12,505

$2,163,491

$l,i14,691

$174,800

$873,s00

$15,417,200

$349,500

$8,737,700

$384,500

$262,100

Escalation
$e,9sl

$42,153

$13,710

$15,436

$3,079

$S,946

$3,409

$137,669

$44,206

$5,369

$62)039

$26,055

$3,209

$555,152

$286,081

$44,654

$224,217

$5,692,030

$129,035

$3,225,959

$141,957

$96,767

Success Estfmatlng and Cost Management System

Clienk V. J. Balls
PreDared Bv: Rowley lMitchell lMarIer
Est~mateT~pw P/annkg

Contingency
$22,430

$105,279

$34,241

$3s,553

$7,690

$22,349

$s,514

$343,661

$110,405

$13,456

$154,945

$65,073

$6,014

$2,256,474

$1,162,807

$182,313

$911,354

$21,531,415

$468,106

$12,202,932

$536,987

$366,045

Continqencv %
51.0070

51.00%

51.00%

51.00%

51.oo~o

51.00%

51,00%

51.00%

51.00%

51.00%

51.00%

51!00%

51.00%

83.00%

83.00%

83.00%

63,0070

102,00’%

102.00%

102.00%

102.00%

102.009!0

TOTAL
$66,411

$311,707

$101,362

$114,146

$22,770

$66,169

$25,206

$1,018,156

$326,686

$39,847

$458,769

$192,667

$23,726

$4,975,117

$2,563,780

$401,966

$2,009,371

$42,640,645

$966,642

$24,166,591

$1,063,444

$724,912

Page No. 7



Project Name:

UNEX Feasibility Study - Option D - Modlflad UNEX In NWCF
Project Location: INTEC
Estimate Numbec2570 - Opt/on D

LEVEL
0PC3500 --RADIOLOGICAL CONTROL SUPPORT

OPC3600 --OPERATOR TRAINING

0PC3700 --OPERATING PROCEDURES

0PC3800 --START-UP COORDINATION

0PC3900 --SPARES

GAPIF Non-Org G&A and PIF

Project Summary Report

Estimate Subtotal Escalation
$192,200 $70,960

$3,495,100 $1,290,391

$768,900 $283,878

$227,200 $83,8I32

$1,000,000 $369,200

$1,744,349 $0

Cllent: V. J. Balls
Prspared By: Rowley / Mitchelll Marler
Estimate Type: P/annhrg

Contingency Conthwencv 70 TOTAL
$268,423 102.00?’0 $531,584

$4,881,201 102.00’%0 $9,666,692 .

$1,073,833 102.00% $2,126,611

$317,304 102.00’%0 $628,386

$1,396,584 102,00940 $2,765,784

$1,203,601 69.0070 $2,947,950

Total MODIFIED UNEX IN NWCF - OPTION D

.

INEEL

08/30/2000 14:46:44

$346,383,769 $77,708,880 $185,282,221

Success Estimating and Cost Management System
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Project Nam& CONSTRUCTION DETAIL ITEM REPORT Cfienh “V. J. Balls

UNEX Feasibility Study- Option D - Modified UNEXhr NWCF
Project Locatiorx /NTEC

Prepared By: Rowley lhlitchelll Marler
Estlmale TypIx Planning

Estimate Number:2570 - Option D

LEVEL OrglSubcontractor
- OPCIOO1.I CONCEPTUAL DESIGN

Bwl
CONCEPTUAL DESIGN (2% OF TCC)

QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL——

U.C,per LOT 3495100 “ 3495100
1.00 0 $3,495,100 $: $: $: $: $3,495,100

Sublolal
SalesTax

$3,495,100 $0 $0
$0 :

$0 $3,495,100
$0 $0 $0 $0

INEELORGLabor/SubconlrsclorOverheads $0 $0 $0 $0 $0 W

Subtotal Estimate
Escalation $208,308

$3,495,100
$0 $0 $0 $0

Contingency $1,222,125 $0 $0 $0
$208,308

$0 $1,222,125

--Total OPCIOOI.ICONCEPTUALDESIGN . 0 $4,925,533 $0 $0 $0 $0 $4,925,533

- OPCIOOI.2 PROJECT EXECUTION PLAN
BWI U.C. per LOT

ACDCK30W,CPOS,PEP,0 CJSOW REVIEWS @ .1% OF TCC 1.00 0
174800

$174,800
174800

$: $: $: $: $174,800

Subtotal
SalesTax

$174,800 $0
E

$0 $174,800
E

INEELORGLabor/SubcordraclorOverheada
$0

& $0
$0

$0
$0

$0 $0 $0

Subtotal Estimate
Escalation

-1
$10,418

$174,800
$0. $0 $0

Contingency $61,122
$10,418

$0 E $0 $0 $61,122

-Total OPCIOOI.2 PROJECT EXECUTION PLAN o“ $246,340 $0 $0 $0 $0 $246,340

- 0PCIOOI,3 WORK PACKAGE DEVELOPMENT
BWI U.C. per Lot

Work Package Development - .23% Of TCC” 1.00 0
401900

$401,000 $:
401900

$: $: $: $401,900

Subtotal $401,900 $0
SalesTax .

$0
$0

$0 $0 $401,900

INEELORGLabor/SubwrnlraclorOverheads $0 :
$0

E
$0

E $0 $0

Subtotal Estimate
Escalation ‘$23,953

$401,900

Conllnoency .
$0

$140,532 $0
$0

:
$23,953

$ $0 $140,532

--Total OPCIOOI.3 WORK PACKAGE OEVELOPMEtiT o $566,385 $0 $0 $0 $0 $566,386

- OPCIOOI.4 TASK BASELINE AGREEMENT
BWI LLC. per Lo! 576700

Task Baseline Agreement - .33% Of TCC
578700

1.00 0 $576,700 $: $: $: $: $578,700

08/30/2000 Success Estimating and Cost Management System Page No. 1



Project Name: . 1 ~b~~~ibfi LA (, .*- ., -;/1 ~~PORT Client: V. J. Balls
UNEX Feasibility Study - QpticI. D - iWodltieli tIIW-A .. ,. vubt- Prepared By: Rowley /Mitchell I Marler
Project Location: INTEC Estimate Type: Planning
Estimate Numbec2570 - Opt/on D

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Slc OtherMatl _ TOTAL
-- OPCIOOI.4 TASK BASELINE AGREEMENT

Subtotal $576,700 $0
Sales Tax

$0 $0 $0
$0

$576,700
$0 $0 $0 $0 $0

INEEL ORG Lebor/Subconlraclor Overheads $0 $0 $0 $0 $0 $0

Subtotal Estimate $5/6,700
Escalation $34,371 $0 $0 $0 $0 $34,371
Contingency $201,654 $0 $0 $0 $0 $201,054

I

—Total OPCIOOI,4 TASK BASELINE AGREEMENT o $812,725 $0 $0 $0 $0 $812,725

-- OPCIOOI.5 PRELIMINARY SAFETY ANALYSIS REPORT {PSAR~
BWI U.C. per Lot 800000 800000

Preliminary Sefely Analysis Repori (PSAR) 1.00 0 $800,000 $: $: $: $: $800,000

Sublotal $800,000 $0
Sales Tax

$0 $0 $0
$0 $0

$800,000

INEEL ORG Labor/Subcontractor Overheads
$0 $0

$0
$0

$0 . & $0 $0 $0

SubtotalEstimate $600,000
Escalation $47,660 $0 $0 $0
Contingency $279,734 $0 K

$47,680
$0 $0 $279.734

--Total OPCIOOI.5 PRELIMINARY SAFETY ANALYSIS REPORT (PSAR) o $4,127,444 $0 $0 $0 $0 $l,i27,444

-- OPC1600 TECHNICAL DEVELOPMENT
BWI U.C. per Lot

(“modified UNEX Process Development 1.00 0
Memo Cost for process development is per the HLW SBW Process Development Costs (Arlirr L. Olson).

11000000
$11,000,000 $: $: 11000000$: $: $11,000,000

Sublolal
Sales Tax

$11,000,000 $0 $0 $0 $0
$0

$11,000,000

INEEL ORG Labor/Subcontractor Overheads
$0 $0 $0

:
$0

$0 $0 $0 $0 $0

Subtotal Estimate
Escalation $655,600 $0 $0

$11,000,000
$0 $0

Cordingency $11,772,156 $0
$655,600

$0 $0 $0 $11,772,156

---Total OPC1600 TECHNICAL DEVELOPMENT o $23,427,756 $0 $0 $0 $0 $23,427,756

--- 0PC2001.1 PROJECT SUPPORT
BWI

Project Supporf - 3% OF TCC

08/30/2000

U.C. per Lot
1,00 0

5242600 5242600
$5,242,600 $: $: $: $: $5,242,600

Success Estimat/~>q and Cost Management System Page No. 2
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Project Name
UNEX Feasibility Study- Option D - Modiffed fJNEXIn NWCF

Project Location INTEC
Estimate Numbe~2570 - Option D

CONSTRUCTION DETAIL ITEM REPORT Clienk
Prepared By:
Estimate Typrx

V. J. Balls

Rowley lMitchell/ Marler
Planning

LEVEL OrglSubcontractor
— OPC2001.I PROJECT SUPPORT

QTY Hrs Crew/Rate Labor Const Eqp Matl sic - Other TOTAL——

Subtotal $5,242,600 $0 $0 $0 $0 $5,242,600
SalesTax $0 $0
INEELORGLabor/SubconlrsclorOverheads

$0 $0
$0

$0 $0
$0 $0 $0 $0 $0

Subtotal Estimate $5,242,600
Escalation $1.345,251 $0 $0 $0 $0
Contingency $2,696,655 $0

$1,345,251
$0 $0 $0 $2,898,655

-Total OPC2001.I PROJECT SUPPORT o $9,486,506 $0 $0 $0 $0 $9,486,506

- 0PC2001.2 PERMllTING
BWI UIC. per Lol

Permilllng
1500000 1500000

1.00 0 $1,500,000 $:. $: $: $: $1,500,000

BWI U.C. per Lo! 2500000
WIPP Certification 1.00 0 $2,500,000

2500000
$: $: $: $: $2,500,000

BWI U.C. per Lot 500000
Henford Certification

500000
1.00 0 $500,000 $: $: $: $: $500,000

Subtotal $4,500,000 $0 $0 $0 $0
SalasTax $0 $0

$4,500,000
$0

INEELORGLabor/SubconlraclorOverheads %
$0

$0
$0

$0 $0 $0 $0

Subtotal Estimate
Escalation $1,154,700 $0 $0

$4,500,000

Contkrgancy
$0 $0

$2,488,068 $0 $0
$1,154,700

$0 $0 $2,466,066

-Total 0PC2001.2 PERMITflNG o $%142,766 $0 $0 $0 $0 $8,142,76a

- 0PC2300 DECON SOLUTION PROCESSING
BWI U.C. per Gal

(’)Process Dewn Solullon Through Evaporator 1,OOO.OOO.OO
1.15

0
1.15

$: $: $: $1,160,000 $: $1,150,000
Memo Per discussions - approximately 1,000,000 gallons of decon solullon will be used 10dermn the NWCF areas. This solution will be sent to Ihe evaporator for volume reducllon.

BWI U.C. per Gal
(’allowance For Llquld Senl To The Tank Farm

413 413
100,000.00 0 $: $: $: $:

Memo Per Anna Poloski - The liquid sent to the evaporator will be reduced 10 10% of 11sorfglnal volume. The Costa to send liquid to Ihe evaporator and to send / maintain liquid In the tank farm are per Anna Poloskl.
$41,300,000 $41,300,000

Sublolal
Sales Tax

$0 $0 $0 $42,450,000 $0
$0

$42,450.000
$0

INEEL ORG Labor/Subcontractor Overheads
$0

x
$0

$0
$0

$0 $0 $0 $0

Subtotal Estimate
Escalation $0 $0

$42,450,000

Conllngency
$0 $5,132,205

$0
$0

$0 $0 $10,943,907
$5,132,205

$0 $10,943,907

-Total 0PC2300 OECON SOLUTION PROCESSING o $0 $0 $0 $56,526,112 $0 $58,526,112

08/30/2000 Success Estimating and Cost Management System Page No, 3



Project Name.
UNEX Feasibility Study - flption D - Modified UNEX In NWCF
Project Location: INTEC
Eslima(e Number2570 - OptJon D

CONSTRUCTION DETAIL ITEM REPORT Cllent: V. .L eialls

Prepared By: Rowley /Mitchell / Marler
Eslimale Type: Planning

LEVEL OrglSubcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl SIG Other TOTAL
--- 1100CONSTRUCTIONSUPERVISION& ENGINEERING
00401400 BWI U.C. r)er Lot 1 15727900 0 0 0 0 15727900
Construction Management - 9% of TCC 1.00 1 $...... $15,727,900 $0 $0 $0 $0 $15,727,900

Subtotal
Sales Tax

$15,727,900 $0 $0 $0 $0 $15,727,900

$0 $0 $0
INEEL ORG Labor/Subcontractor Overheads

$0 $0
$0

$0

$0 $0 $0 $0 $0

Subtotal Estimate
Escalation $4,035,779 $0

$15,727,900

Contingency
$0 $0 $0 $4,035,779

$11,660,571 $0 $0 $0 $0 $11,660,571

--Total 1100 CONSTRUCTION SUPERVISION & ENGINEERING 1 $31,424,250 $0 $0 $0 $0 $31,424,260

— 1110 CM - CONDUCT OF OPERATIONSICONDUCT OF MAINTENANCE
00401400 BWI U.C. per Lot i 349500 0 0 0 0 349500

CM - Conduct Of Operations / Conducl Of Maintenance - 1.00 1 $p... $349,500

.2% Of TCC
$0 $0 $0 $0 $349,500

Subtolal
Sales Tax

$349,500 $0 $0 $0 $0 $349,500
$0 $0 $0

INEEL ORG Labor/Subcontractor Overheads

$0 $0 $0
$0 $0 $0 $0 $0 $0

Subtotal Estimate
Escalation

$349,500

Conlingerscy

$69,682 $0 $0 $0 $69,682
$259,117 $0 : $0 $0 $259,117

--Total 1110 CM - CONOUCT OF OPERATIONS/CONOUCT OF 1 $698,299 $0 , $0 $0 $9 $698,299

MAINTENANCE

-- 1200 CM PROJECT CONTROLS
BWI U.C. per Lot 1223300

CM Project Controls - .7% Of TCC

1223300
1.00 0 $1,223,300 $: $: $: $: $1,223,300

Sublotal $1,223,300

Sales Tax

$0 $0 $0
$0 8 $0

$1,223,300

INEEL ORG Labor/Subcontractor Overheada
$0 $0

$0 $0 $0 $0 $0 $

Subtotal Esthnato $1,223,300

EscelrMion
Contingency

$313,899 $0 $0 $0 $0 $313,899
$906,947 $0 $0 $0 $0 $908,947

--Total 1200 CM PROJECT CONTROLS o $2,444,146 $0 $0 $0 $0 $2,444,146

--- 1300 CM ENVIRONMENTAL SAFETY& HEALTH (ES&H~
Bwl U.C. per Lot

CM - ES&H -.5% Of TCC 1.00 0

08/30/2000

873800

$873,800
873800

$.; $: $: $: $873,800
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Project Nam= CONSTRUCTION DETAIL ITEM REPORT Cfienh V. J. Balls

UNEX Feasibility Study- Option D - Modified UNEX InNWCF Prepared By: Rowley /Mitchell / Marier
Project Location: iAfTEC Estimate Type Pianrring
Estimate Numbec2570 - Option D

“ LEVEL - 0rgk3ubcontractor QTY _Hrs Crew/Rate Labor Const Eqp Matl sic Other TOTAL
- 1300CM ENVIRONMENTALSAFETY&HEALTH(ES&H)

——

Sublolal $873,800 $0 $0
Sales Tax

$0 $0

$0

$873,800
$0

INEEL ORG Labor/Subconlraclor Overheads
$0 $0 $0

$0 $0. $0 $0 $0 “:

SubtotalEstimate $873,800
Escalation .$224,217 $0 $0 $0
Cordingency $647,830 : $0 $0

$224,217
$0 $647,830

-Total 1300 CM ENVIRONMENTAL SAFEIY & HEALTH (ES&H) o $1,745,847 $0 $0 $0 $0 $1,745,847

— 1400 CM TRAINING
BWI U.C. per Lot 349500 349500

CM - Training- .27. Of TCC 1.00 0 $349,500 $: $: $: $: $349,500

Subtotal $349,500 $0 $0 $0 $349,500
SalesTax $0 :
INEELORGLabor/SubconlrsctorOverhaads

$0 $0
$0 :

$0
$0 $0 $0 $0

Subtotal Estimate $349,500
Escalation $89,682 $0 $0 $0 $0 $89,662
Contingency $259,117 $0 $0 $0 $0 $259,117

-Total 1400CMTRAINING o $698,299 $0 $0 $0 $0 $898,299

- 1500 CM - OTHER DIRECT COSTS
BWI U.C. per Lot 349500

CM- OlherOkeclCosts- .2%OfTCC
349500

1.00 0 $349,600 $: $: $: $: $349,500

Subtotal $349,500 $0 $0 $0 $0
Sales Tax $0 $0

$349,500

INEEL ORG Labor/Subrxrrdractor Overheads
$0 $0

$0
$0

$0
$0

$0 $0 $0 $0

Subtotal Estimate
Escalation $89,682

$340,500
$0 $0 $0 $0 $89,682

Contingency $259,117 $0 $0 $0 $0 $259,117

-Total 1500 CM - OTHER DIRECT COSTS o $698,299 $0 $0 $0 $0 $898,299

- 2400 DESIGN ACTIVITIES
BWI LLC. per Lot

Tine I Dasfgn - 6% Of TCC
10485200

1.00 0 $10,465,200 $:
10485200

$: $: $: $10,485,200
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Project Name:
UNEX feasibility Study - Option D - Modified UNEX In NWCF
Project Location: INTEC
Estimate Number:2570 - Option D

CONSTRUCTION DETA!i. iTEM REPORT Client: V. J. Balls

Prepared By: Rowley /Mitchell / Marler
Estimate Type: Planning

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL
-. 2400DESIGNACTIVITIES

Sublolal
SalesTax

$10,485,200 $0 $0 $0
$0 $ $0

$1o.485,200
$0 $0 $0

INEELORGLabor/SubconlraclorOverheads $0 $0 $0 $0 $0 $0

Subtotal Estimate
Escalation $1,267,661

$10,485,200
$0

Contingency
$0 $0 $0 $1,267,661

$5,053,730 $0 $0 $0 $0 $5,053,730

---Total 2400 OESIGN ACTIVITIES o $16,606,591 $0 $0 $0 $0 $16,806,591

--- 3400 OESIGN ACTIVITIES
BWI

TiOe II Design - 11.3% Ofl’CC

U.C. per Lol
1.00 0

19747200
$19,747,200

19747200
$: $: $: $: $19,747,200

.
Subtotal
Sales Tax

$19,747,200 $0 $0 $0 $0
$0 $0

$19,747,200

INEEL ORG Labor/Subcontractor Overheads
$0 $0 $0

$0
$0

$0 $0 $0 $0 $0

Subtotal Estimate
Escalation $3,029,220

$19,747,200
$0 $0 $0 $0 $3,029,220

Con!ingmcy $7,268,455 $0 $0 $0 $0 $7,288,455

—Total 3400 OESIGN ACTIVITIES o $30,064,675 $0 $0 $0 $0 $30,064,875

--- 4100 QUALITY ASSURANCE
BWI U.C. per Lot 0,1

Quality Assurance - 5% Of TCC
8737700 8737700

1.00 0 v..... $8,737,700 $: $: $: $: $0,737,700

Subtotal $8,737,700 $0 $0
Sales Tax

$6,737,700
$0 $0 :: ;:

INEEL ORG Labor/Subconlraclor Overheads
$0

$0
$0

$0 $0 $0 $0 $0

Subtotal Estimate
Escalation $2,242,094

$6,737,700
$0 $0 $0 $2,242,094

Contingency $3,403,736 ,: $0 $0 $0 $3,403,738

---Total 4100 QUALITY ASSURANCE o $14,363,530 $0 $0 $0 $0 $14,383,530

-- 5100 PM ADMINISTRATION
BWi

Project Management - 8% Of TCC

08/30/2000

U.C. par Lot
1.00 0

13980300
$13,980,300

13980300
$: $: $: $: $13,980,300

Success Estimating and Cost Management System Page No. 6
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Project Namti
UNEX Feasibility Study- Option D - Modified UNEXhr NWCF
Project Locatiom INTEC
Estimate Number:257tJ - Opt/on D

CONSTRUCTION DETAIL ITEM REPORT Clienk V. J. Balls

Prepared By: Rowley/ Mitchelll Marler
Estimate Type P/arming

LEVEL Org/Subcontractor QN Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL
- 5100PMADMINISTRATION

Subtotal $13,980,300 $0
SalesTax

$0 $0
$0

$0
$0

$13,980,300

INEELORGLabor/SubmnlreclorOverheads
$0 $0

$0
$0 $0

$0 $0 $0 $0 W

SubtotalEstimate
Escalation $3,587,345

$13,980,300
W

Contingency $7,554,o87
$0 $0 W $3,587,345

$0 $0 $0 $0 $7,554,087

-Total 5100PMADMINISTRATION o $25,121,732 $0 $0 $0 $0 $25,121,732

- 5110PM - CONDUCT OF OPERATIONSICONDUCT OF MAINTENANCE
BWI U.C. ~er Lot “

PM Conduct Of Operations / Conduct Of Mslnkmanca - .04% 1.00 0
Of TCC

69900
$69,900 $:

69900
$: $; $: $69,900

Sublolal
SalesTax

$69,900 $0 $0
$0

$69,900
$0 $ $

INEELORGLabor/SubconlraclorOverheads $0 $0
$0

E $0 $0 $0

SubtotalEsRmale
Escalation $17,936 $0

$69,900

Contingency
$0 $0 $0

$37,770 $0 $0
$17,936

$0 $0 $37,770

-Total 5110PM - CONDUCT OF OPERATIONS/CONDUCT OF o $125,606 $0
MAINTENANCE

$0 $0 $0 $125,606

- 5200 PMPROJECTCONTROLS
BWI U.C.per Lol

PM Pro]ecl Controls -2% Of TCC 1.00 0
3495100

$3,495,100 $: $: 3495100$: $3,495,100

Sublotal $31495,100
Sales Tax

$0 W $0 $3.495,100
$0 K

INEEL ORG Labor/Subcontractor Overheads
$0 $0

$0
$0

$0
$0

$0 $0 $0 $0

Subtotal Estimate $3,495,100
Escalation $896,643 $0

Contingency $1,868,535

$0 $0 $0 $096,843

$0 $0 $0 $0 $1,666,535

-Total 5200 PM PROJECT CONTROLS o $6,260,478 $0 $0 $0 $0. $6,280,478

- 5300 PM RECORDS MANAGEMENT
BWI

PM Records Management-2% OfTCC
U.C. per Lot

1.00
3495100

0 $3,495,100
3495100

$; $: $: $: $3,495,100
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Project Name: CONSTRUCTION DETAIL ITEM REPORT Cllenl: V. J. Balls

UNEX Feasibility Study- Option D - Modified UNEX in NWCF Prepared By: Rowley I Mitcheii } Marler
Project Location: iNTEC Estimate Type: Piarrrrirrg
Esllmale Numbec257t) - Option D

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl SIc _Other TOTAL
- 5300PM RECORDS MANAGEMENT

Sublotal $3,495,100 $0 $0 $0 $0 $3,495,100
Sales Tax $0 $0 $0 $0 $0
INEEI. ORG Labor/Subcontractor Ovarheada $0 $0 $0 $0 ~ $0

Subtotal Estimate $3,495,100
Escalation $898,843 $0 $0 $0 $0
Conlirrgancy $1,888,535 $0 $0 $0

$8913,843
$0 $1.888,535

-Total 5300 PM RECORDS MANAGEMENT o $6,280,478 $0 $0 $0 $0 $6,280,478

--- 5400 SAFETY ANALYSIS
BWI U.C. per Lot 2000000

Safely Analysis Report (SAR) $2,000,000 $:
0 2000000

1.00 0 $: $: $0 $2,000,000

Subtotal $2,000,000 $0 $0 $0 $0 $2,000,000
Sales Tax $0 $0 $0 $0 $0 $0
INEEL ORG LaboriSubcontraclor Overheads $0 $0 $0 $0 $0 $0

Subtotal Estimate $2,000,000
Escalation $513,200 $0 $0 $0 $0 $513,200
Contingency $1,080,878 $0 $0 $0 $0 $1,080,876

---Total 5400 SAFETY ANALYSIS o $3,593,678 $0 $0 $0 $0 $3,593,876

- 6000 CONSTRUCTION AE SUPPORT
BWI U.C. par Lot 2621300 o.

Construction AE Support - 1.5% Of TCC 1.00 0 $2,821,300 $: $:
2621300

$: $0 $2,621,300

Subtotal $2,621,300 $0 $0 $2,621,300
Sales Tax $0 ; $0 ~
INEEL ORG Labor/Subcontractor Overheads

$0
$0

$0
$0 $0 $0 $0 $0

Subtotal Estimate
Escalation
Contingency

$672,626
$2,621,300

$0 $0 $872,626
$922,299 % ~ $0 $0 $922,299

--Total 6000 CONSTRUCTION AE SUPPORT o $4,216,225 $0 $0 $0 $0 $4,216,225

.- 6300 GFE LABOR
2440 . U.C. per Lot 1200 U21 20940

Allowance TO Decon!arninate The Calciner Cell 1.00 1,200 $17.45 $20,940
20940

$: $; $: $: $20,940

2440 U.C. per Chng o

Clolhing Allowance - Calcinier Cell 240.00 0 $0 $: $10,8:; $: $: $10,8;;

2440 U.C. per Lol 800 U21 13960
Allowance To Decontaminate The Off-Gas Cell

o 0 0
1.00 800 $17.45 $13,960

13960
$: $0 $0 $0 $13,980
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Project Namrx CONSTRUCTION DETAIL ITEM REPORT
UNEX Feasibility Study- Option D - Modit7ed UNEX In NWCF
Project Location iNTEC
Estimate Numbec2570 - Option D

Client V. J. Balk

Prepared By: Rowleyl Mitche!ll Marler
Estimate Type Planning

LEVEL OrglSubcontractor QTY Hrs Crew/Rate Labor Const Eqp
- 8300 GFE LABOR

2440 U.C. per Chng
Clolhlng Allowance-Off-Gas Cell 200.00 0 $: $:

Matl Slc Other TOTAL

$9,0: $9,0$

2440 U.C. per Lot 800 U21 . 13960
Allowance To Dermnkamlnate The Blend& Hold Cell 1.00 800 $17’.45 $13,960 $:

.0
$0

13960
$13.960

2440 U.C. per Chng
Clolhing Allowance-Blend& Hold Cell 200.00 0 s: $: $9,0%

2440 U,C. per Lot 800 U21 13960
AllowanceTo DecontaminateThe Valve Cubfcle 1.00 “ 800 $17.45 $13,960 $:

13960
$13,960

2440 U.C. per Chng
Clolhlng Allowance-Valve Cubicle 200.00 0 $: $: $9,0%

o
$0 $: $9,0::

Subtotal $62,820 $0
Sales Tax

$37,800 $0 $100,620

$55,9%
$0 :

INEEL ORG Labor/Subcontractor Overheads
$1,690 $0 $1,890

$0 $0 $0 $0 $55,910

Subtotal Estimate
Escalation $30,466

$158,420

Contingency $193,955
$10,184 $0 $0

E
$40,651

$64,a37 $0 $0 $258,791

-Total a300 GFE tABOR 3,600 $343,150 $0 $114,711 $0 $0 $457,a62

- 9101.1 GENERAL CONDITIONS “
GEN U.C. per Lot . , 0. 56333 CN-SUPR 2253320

Suparvlslon - 15% Of Labor Hours 56,333 $40.00 $2,253,320
2253320

$: $: $: $: $2,253,320

GEN U.C. par Lot 26289 CN-LABR 791036.01 791036,01
Training - 7% Of Labor Hours 1.00 26,289 $30,09 $791,036 $: $: $: $: $791,036

GEN U.C. per Lot 1878 CN-LABR 56509.02 10000
Mobillzelion & Demobillzalion - .5’XOOf Labor Hours

66509.02
1.00 1,678 $30.09 $56,509 $10,000 $: $: $: $66,509

GEN U.C. per Lot o
(’)Malerial Adjustment- Addllional 10% On Malerial &

8200000 8200000
1.00 0’

Subconlracls
$0 $: $8,200,000 $: $: $8,200,000

Memo Adjustment for DOE/RW/0333P Quality Standards.

Subtotal $3,100,865

Sales Tax
$10,000 $6,200,000 $0 $0 $11,310,865

INEEL ORG Labor/Subcontractor Overheads
$410,000

$l,loo,z~
$0

$3,5:
$0 $410,000

$3,054,957 $0 $0 $4,158;139

Subtotal Estimate
Escalation $1,078,002

$15,a79,604
$3,476 $2,993,228

Contingency
$0 $0 $4,074+706

$2,270,013 $7,321 $6,303,020 $0 $0 , $6,500,353

-Total 9101.1 GENERAL CONDITIONS a4,500 $7,549,113 $24,345 $20,9 al,205 $0 $0 $2a,534,663
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Project Name:

UNEX Feasibility Study - Option D - Modified UNEX In NWCF
Projecl Location: /NTEC
Estimate Number:2570 - Or)tlon D

CWWT’RUCTION DETAIL ITEM REPORT

LEVEL ~,.’ .,I itractor QTY Hrs Crew/Rate....-— Labor Const Eqp Matl Slc _Other TOTAL
-- 9101.2GC- CONDUCTOFOPERATIONSICONDUCTOFMAINTENANCE

GEN U.C. par Hr 0,08 CN-SKWK 2.762 2.762
(“)Labor Adjustment 375,557.00 30,045 $34.52 $1,037,138 $: $: $: $: $1,037,138
Memo Conduct of Operations/ Conrfucl of Mainlensmce - Add 67.10 conslrucllon labor hours.

Subtotal
Sales Tax

$1,037,138 $0 $0 $0 $0

$0 $0
$1,037,138

$0 $0 $0
INEEL ORG Labor/Subcontractor Overheads $367,9% $0 $0 $0 $0 $367,992

Subtotal Estimate $1,405,130
Escalation $360,556 $0 $0 $0 $0 $360,556
Contingency $759.245 $0 so $0 so $759,245. . .- .-

--Tolal 9101.2 GC - CONDUCT OF OPERATIONS/CONDUCT OF 30,045
MAINTENANCE

$2,524,032 $0 $0 $0 $0 $2,524,932

--- 9102.1 SITEWORK - UTILITIES
GEN U.C. oer Cv

~)Excavalion & Backfill - Firewaler
,.

800.00

Memo: Assume ulilities to be 300 feet. Trench to be 6’ to bottom of trench.

0.7
560

GEN U.C. per Lf 0.5
Piping - Firewater 300.00 150

GEN U.C. per Cy 0,7
(’excavation & Backfill - Sewer 800.00 560
Memo Assume utilities to be 300 feel. Trench to be 6’ to bollom of Iranch.

GEN U.C. per Lf 0.03
Piping - Sewar 300.00 9

CN-IJWR
$30.09

CN-LABR
$30.09

CN-LABR
$30.09

CN-LABR
$30.09

21,063
$16,850

15.045
$4,514

21.063
$16,650

0,903

$271

$4,00: $:

$60; $3,6:

$4,00: $:

$60i $1,50:

$:
0

$0

$:

$:
$:

26.063
$20,850

29.045
$8,714

26.063
$20,850

7.903
$2,371

Subtotal
Sales Tax

$38,485 $9,200 $5,100 $0 $0 $52,785

INEEL ORG Labor/Subconlraclor Overheads
$255 $0

$13,6~ $3,22
$0 $255

$1,900 $0 $0 $18,819

Subtotal Estimate
Escalation $13,379 $3,198 $1,862 $0

$71,860
$0

Contingency $43,898 $10,494 $6.106
$18,439

$0 $0 $60,500

--Total 9102.1 SITEWORK - UTILITIES

— 9102.2 SITEWORK - TFD FACILITY
GEN

Site Grading

1,270 $109,417 $26,157 $15,225 $0 $0 $150,799

U.C per Sf 0.03 CN-LABR 0,903 0.5
27,000.00 610 $30.09 $24,373 $13,500

1.403
$: $: $: $37,873

I
I
I
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Project Name CONSTRUCTION DETAIL ITEM REPORT Client

UNEX Feasibility Study- Option D - Modified UNEX In NWCF Prepared By:
Project Location /NTEC Estimate Type:

Estimate Numbec257f) - Option D

V. J. Balls

Rowley /Mitchelll Marler
Planning

LEVEL Org/Subcontractor
- 9102.2SITEWORK - TFD FACILITY

GEN
Excavation & Backfill

QTY Hrs Crew/Rate Labor Const Eq~ Matl Slc Other TOTAL——

U.C. per Cy CN-LABR 21.063
8,550.00 5,:0: $30.09 $180,089 $42,75:

26.063
$: $: $: $222,839

Subtotal $204,462 $56,250 $0 $0
SalesTax

$260,712

$72,5: $19,9:
“:

INEELORGLabor/SubconbaclorOverheads
$0 $0
$0 $0 $0 $92,58

Subtotal Estimate $353,216
Escalation
Contingency

$71,080 $19,655 $0 $0 $0 $90,635
$233,219 $64,161 $0 $0 $0 $297,380

-Total 9102.2 SITEWORK - TFD FACILITY 6,795 $561,306 $159,925 $0 $0 $0 $741,231

— 9102.3 SITEWORK - BOILER HOUSE
GEN U.C. perSf 0.03 CN-LABR 0.903

Site Grading 4,000.00 120 $30.09
1.403

$3,611 $2,:0: $: $: $: $5,611

GEN U,C. par Cy 0.7 CN-LABR 21.063
Excavation & Backfill 500.00 350 $30.09 $10,532

26.063
$2,50~ $: $: .%: $13,032 a

GEN U.C. per Cy 0.7 CN-LABR 21.063
(’)Excavalion & Backfill - Sleam & Condensate 800.00 580 $30.09 $16,650

26.063
$4,00: $: $; $:

Memo Assume ulillllas to be 300 feet. Tranch to be 6’ to bollom of trench.
$20,850

GEN U.C. perLf 0.05 CN-LABR 1:505
Piping - Steam & Condensate 6.00 0. $30.09 $9

8.505
$1; $3: $: $: $51

GEN U.C, perCf 0.17 CN-LABR 5.115 16.55 21.665
Gilsulale Insulation 477.00 81 $30.09 $2,440 $: $7,894 $: $: $10,334

Subtolal $33,442 $8,512 $7,924
Sales Tax

$0 $0 $49,878

INEEL ORG Labor/Subcontractor Overheads $11,8~
$398 $0

$3,0:
$0 $398

$2,952 $0 $0 $17,838

Subtotal Estimate $66,112
Escalation $11,626 $2,959 $2,693 $0
Contingency $38,145 $9,709 $9,491 $0

$17,478
$ $57,345

-Total 9102.3 SITEWORK - BOILER HOUSE 1,111 $95,078 $24,201 $23,656 $0 $0 $142,935

- 9102.4 SITEWORK - STORAGE FACILITY
GEN U.C, par CY 0.012 CN-ENGR 0.391

BUILDING EXCAVATION 17,160.00 206 $32.56 $6,705 $34,32;
2.391

$; $: $: $41,025

GEN U.C. per CY 0.06 CN-ENGR 1.954

BUILDING BACKFILL 12,240.00 734 $32.56 $24,48;
3.954

$23,912 $: . $: $: $48,392
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Project Name:

UNEX Feasibility Study - Option D - Modified UNEX In NWCF
Project Location: /AITEC

Eslimate Numbec2570 - Option D

CONSTRUCTION DETAIL ITEM REPORT Client: V. J. Balls

Prepared By: Rowley I Mitchell I Marler
Estimate Type: Planning

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Slc OtherMatl _. TOTAL
— 9102,4 SITEWORK - STORAGE FACILITY

GEN U.C. per CY 0.06 CN-ENGR 1.954
BUILDING BERM FILL

3.954
6,900.00 414 $32.56 $13,480 $13,80: $: $: $: $27,260

Sublotal $44,097 $72,600 $0 $0 $0 $116,697
Sales Tax ‘$0
INEEL ORG Labor/Subcontractor Overhaads $15,646

$0
$25,7~~

$0
E $0 $0 $41,4%

Subtotal Estimate
Escalation $15,330 $25,239

$158,102
$0 $0 $0

Contin~ency $50,299 $62,611 $0
$40,569

$0 $0 $133,110

---Total 9102.4 SITEWORK - STORAGE FACILITY 1,354 $125,372 $206,410 $0 $0 $0 $331,761

-- 9102.5 SITEWORK - TUNNEL
GEN U.c. rlerCY 0.6 CN-LABR 18.054 12 0 0 0 30.054

~)Excavale & Backfill For Tunnel 4,500.00 2,700 $30.09 $81,243 $54,000
Memo: Tunnel boltom to be 23’ below existing grade. Tunnel shell be 10’ wide at the bollom, 15’ high and 100’ long.

$0 $0 $0 $135,243

GEN U.C. per Cy 3 CN-LABR 90.27 102.27
Allowancm For Hand Excavation 100.00 300 $30.09 $9,027 $1,2: $: $: $: $10,227

Sublolal $90,270 $55,200
Sales Tax

$0
$

$145,470
:

INEEL ORG Labor/Subcontractor Overheads $32,0~ $19,5:
$0

$0 $0 “ $0 $51 ,6%

Subtotal Estimate
Escalation $31,382
Contingency

$19,190 $0
$197,085

$0 $0 $50,572
$102,966 $62,964 $0 $0 $0 $165,930

-Total 9102.5 SITEWORK - TUNNEL 3,000 $256,647 $156,940 $0 $0 $0 $413,567

--- 9102.6 SITEWORK - PAVING
GEN

Pavement Removal
U.C. par Sf 0.05 CN-SKWK 1.726 2.926

7,050.00 353 $34.52 $12,168 $8,4’;; $: $: .$: $20,628

GEN U.C, per Sf 0.03 CN-SKWK 1.036
New Pavement $6,60; $13,20;

4.036
6,600.00 196 $34.52 $6,835 $: $: $26,635

Sublotal
Sales Tax

$19,003 $15,060 $13,200 $0 $0
$660

$47,263

INEEL ORG Labor/Subcontractor Overhaads
$0

$6,7: $5,3:
$0 $660

$4,918 $0 $0 $17)004,

Subtotal Estimate $84,927
Escalation
Contingency

$6,606 $5,236 $4,616
$21,676 $17,176

$0 $0 $16,660
$15,609 $0 $0 $54,664

-Total 9102.6 SITEWORK - PAVING 551 $54,028 $42,817 $39,405 $0 $0 $136,251
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Project Namrx

UNEX Feasibility Study- Opt/on D - Modified UNEXhr NklfCF

,.. ,

Project Location: /NTEC
Estimate Numbec2570 - Opflon D

“LEVEL 0rgR3ubcontractor
- 9103,2 CONCRETE - TFD FACILITY

GEN
(’)Concrele Footings
Memo Includes formwork, concrete, and rebar.

GEN
(’concrete Floors -12” Thick
Memo Irrctudes forrnwork, cnncrete, and rebar.

GEN
(’)Concrele Floors -24” Thick
Memo Includes formwork, mncrete, and rebar.

GEN
(’concrete Shielding Walls -24” Thick
Memo Includes fomrwork, concrete, and rebar.

GEN
~)Concrele Walls- 12” Thick
Memo Includes formwork, cnncrele, and rebar.

GEN
(’)Concrele Roof Topping
Memo Includas formwork, concrete, and rebar,

GEN
~)Concrele Misc.
Memo: Includes formwork, concrete, and rebar,

GEN
Misc. Concrela Pads

GEN
Precast Concrete Walls -12’ Thick

GEN
Pre-Slressed Concrete Double Tee Roof Panals

GEN
Installation Of Pre-Slrassed / Precast Panela

GEN
Craning For Panels & Beams

GEN
Welding & Patching Of Panels

GEN
Stairwell

QTY

U.C.per Cy
430.00

U.C. per Cy
725.00

U.C. per Cy
585.00

U.C. per Cy
1,005.00

U.C.per Cy
200.00

U.C. per Cy
170.00

U.C. par Cy
250.00

U.C. par Lo!
1.00

U.C. per Sf
36,345.00

U.C, par Sf
“ 13,700,00

U.C.per Ea
170.00

U.C. per Day
24.00

U.C. per Ea
170.00

U.C. per Ea
1.00

CONSTRUCTION DETAIL ITEM REPORT

Hrs Crew/Rate

5 CN-SKWK
2,150 $34.52

5 CN-SKWK
3,625 $34.52

5 CN.SKWK
2,925 $34.52

5 CN-SKWK
5,025 $34.52

5 CN-SKWK
1,000 $34.52

5 CN-SKWK
a50 $34.52

“5 CN-SKWK
1,250 $34.52

120
120

CN-SKWK
$34,52

CN-SKWK
o

CN-SKWK
o

0
1,360

20
480

8
I,3G0

250
250

CN-SKWK
$34.62

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

Labor

172.6
$74,218

172.6
$125,135

172.6
$100,971

172.6
$173,463

172.6

$34,520

172.6
$29,342

172.6
$43,150

4142.4
$4,142

$:

$:

276.16
$46,947

690.4
$16,570

276.16

$46,947

8830
$6,630

Const Eqp

$:

$;

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

Client: V. J. Balls

Prepared By: Rowley/Mitchell 1 Marler
Eslimate Typw Planrkg

Matl

180
$77,400

180
$130,500

160
$105,300

180
$160,900

160
$36,000

180
$30,600

160
$45,000

2500
$2,500

$:

$123,30~

$3,4:

45000
$45,000

sic

$:

!$:

$:

$:

$:

$:

$:

$:
12.25

$445,226

Other

$:

$:

$:

.0
$0

$;

$:

$:

$:

$:

$:

$:

~:.

$:

$:

TOTAL .

352.6

$151,618

352,6

$255,635

352.6
$206,271

352.6
$354,363

352.6
$70,520

352,6
$59,942

352.6
$86,150

6642.4
$6,642

12.25
$445,226

$123,30~

276.16
$46,947

690.4

$16,570

296.16

$508347

53630
$53,630
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Project Name:
UNEX Feasibility Study- Option D - Modified UNEX in NWCF

Project LocalIon: iNTEC
Estimate Numbec2570 - Option D

CONSTRUCTION DETAIL ITEM REPORT

LEVEL Org/Subcontractor
-- 9103.2CONCRETE- TFDFACILITY

GEN
Concrete -sidewalks -6’ Wide

QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL

U.C. per Lf 0.2 CN-SKWK 6.904
250.00 50 $34.52 $1,726 $:

11.904
$1 ,25; $: $: $2,976

Subtotal $705,761 $0
Sales Tax

$781,150 $445,226 $0
$0

$1,932,138

tNEEL ORG Labor/Subconlraclor Overheads
$39,058

$250,4t
$0 $39,058

$0 $291,022 $157,9: $0 $699,410

Subtotal Estimate
Escalallon $245,355 $0

$2,670,605
$285,141

Confingancy
$154,781 $0

$312,396 $0 $363,056 $197,075
$685,~17

$0 $872,529

---Total 9103.2 CONCRETE - TFD FACILITY 20,445 $1,513,929 $0 $1,759,427 $955,055 $0 $4,226,441

I

— 9103,3 CONCRETE - BOILER HOUSE
GEN U.C. per Cy 5 CN-SKWK 172.6

~)Concrete Footings& Floors
180

92.00 460 $34.52
352.6

$15,879 $: $: $:
Memo Includes formwork, concrate, and rebar.

$16,560 $32,439

GEN U.C. par Lot 20 CN-SKWK 690,4
Misc. Concrete Pads

500
1.00 20 $34.52 $690

1190.4
$: $500 $: $: $1,190

GEN U.C. per Lf 0.2 CN-SKWK 6.904
Concrete Sidewalks -5’ Wide 100.00 20 $34.52

11.904
$690 $: $50: $: $: $1,190

Subtotal
Sales Tax

$17,260 $17,560 $0 $0

;:
$34,620

INEEL ORG Labor/Submnlractor Overheads
$878

$6,1fi
$0 $0 $678

$0 $6,542 $0 $0 $12,666

Subtotal Estimate $46,364
Escalallon $6,000 $0
Contingency

$6,410 $0 $0
$7,640

$12,410
$0 $8,161 $0 $0 $15,801

-Total 9103.3 CONCRETE - BOILER HOUSE

--- 9103.4 CONCRETE - STORAGE FACILITY
GEN U.C. per EA

Hatch Plugs

GEN U.C. per Sf
Precast Concrele Walls - 6“ Thick

GEN UC, per Sf
Pre-Slressed Concrete Double Tee Roof Panels

GEN U.C. per Ea

Inslsllafion Of Pre-Slressed / Precast Panels

500 $37,024 $0 $39,551 $0 $0 $76,576

$: 75000 75000
3.00 0 $225,000 $225,000

CN-SKWK
$: $: 8,5

$145,8607,160.00 0

CN-SKWK
$: $163,96: $183,96;D,440.00 o

8
126.00 1,008

CN-SKWK 276.16

$34.52 $34,796 $: 276.16
$34,796

GEN U.C. per Day 20

Craning For Panels & Beams 22.00 440
CN-SKWK 690.4

$34.52 $15.189
0

$0
0

$0 $: 690.4

$15,189
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Project Namsc CONSTRUCTION DETAIL ITEM REPORT Clienk V. J. Balls

UNEX Feasibility Study- Option D - Moditied UNEXln NWCF

Project Location: INTEC
Prepared By: RowIeylMitchell/ Marler
Estimate Type Planning

Estimate Numbec2570 - OptJon D

.!
\

!,

,.

1

I

I

LEVEL Org/Subcontractor QTY _Hrs Crew/Rate Labor Const Eqp Matl s/c Other TOTAL
- 9103.4 CONCRETE - STORAGE FACILllY

——

GEN U.C. per Ea 8 CN-SKWK 278.16
Welding & Patching Of Panels 128.00 1,008 .$34.52 $34,796 $:

296.16
$2,5: $: $:” $37,316

GEN U.C. per Cy 5 CN-SKWK 172.6
~)Concrete Feelings

180
260.00 1,300 $34.52 $44,876

352.6
$: $46,600 $: $:

Memo Includes formwork, concrete, and rebar.
$91,676

GEN U.C. per Cy 5 CN-SKWK 172.6
(’)Concrele Floors- 6“ Thick

180
380,00 1,900 $34.52

‘o
$65,568

352.8
$: $68,400 $:

Memo Includes formwork, concrete, and rebar.
$0 $133,968

GEN U.C. per Cy’ 5 CN-SKWK 172.6
(’)Concrele Partillon Wall -12” Thick 180,00 900

180
$34.52 $31,066

352,6
$: $32,400 $: $:

Memo Includes formwork, concrete, and rebar.
$63,468

GEN U.C. per Lf 0.2 CN-SKWK 6.904
Concrete Sidewalks -5’ Wide 500.00 100 $34.52 $3,452 $:

11.904
$2,50; $: $: $5,952

Subtotal $229,765
Sales Tax

$0 $336,560 $370,860 $0 $937,205

INEEL ORG Labor/Subconlraclor Ovarheads
$0

$61,5~
$16,829

$131,5:

$0
$0 $125,395

$16,629
$0 $336,506

Subtotal Estimate
Escslalion $79,677 $0

$1,292,540

Contingency
$122,861 $128,928 $0

$101,703 $0 $156,433 $164,157
$331,666

$0 $422,293

-Total 9103,4 CONCRETE - STORAGE FACILITY 6,656 $4e2,e69 $0 $756,096 .$7e5,532 $0 $2,046,409

- 9103.5 CONCRETE - TUNNEL
GEN

(’)Concrele For Tunnel -12” Thick All Surfaces
U.C, per Cy 5 CN-SKWK 172.8

190.00 950
180

$34.52 $32,794
352,6

$: $: $:
Memo Includes formwork, concrele, and rebar. Tunnal boilom 10be 23’ balow exlsllng grade. Tunnel shall be 10’ wide al Ihe bottom, 15’ high and 100’ long.

$34,2oo $66,994

Subtotal
Sales Tax

.$32,794 $0 $34,200 $0 $0 $66,994

INEEL ORG Labor/Subconlraclor Overheads $11,6~
$1,710 $0 $1,710

: $12,741 $0 g $24,377

Subtotal Estimate
Escalation $11,401

$93,081
$12,464

Contingency
$0

$14,516
$0

$0 $15,895
$0 $23,865

$0 $0. $30,411

-Total 9103.5 CONCRETE - TUNNEL 950 $70,346 $0 $77,031 $0 $0 $147,377

-- 9105.1.1 METALS DEMOLITION - CALCINER CELL
GEN U,C. per Lot 60 CN-IRON 2409.6

Remove Support Steel For Inslallalion Of New Wall 1.00 60 $40.16 $2,410
2409,6

$: $: $2,410

GEN U.C. par Box 10 CN-IRON 401.6

Allowance To ‘HoI Box” Material 2.00 20 $40.16 $603 $: $:
401.6

$: $: $603
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Project Name:

UNEX FeasHMy Study - Option D - ModMed UAfEXIn NWCF

Project Location: /lJT/EC

Estimate Numbec2570 - Opflon D

CONSTRUCTION DETAIL ITEM REPORT

LEVEL OrglSubcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl SIG Other TOTAL
— 9105.1.1METALSDEMOLITION- CALCINERCELL

.—

GEN U.C. per Lot 120 CN-IRON 4819.2 4810,2
Labor Adjustment For Working In *HoI” Area - 200’ZO 1.00 120 $40.16 $4,819 $: $: $: $: $4,819

Subtotal $8,032 $0 $0 $0 $6,032
Sales Tax ~ $0 $0 $0 $0 $
INEEL ORG Labor/Subcontractor Overheads $2,850 $0 $0 $0 $0 $2,8%

Subtotal Estimate $10.882
Escalation $2,792 $0 $0 $0 $0
Contkmencv $3.555 $0 $0

“$2:792
$0 $0 $3.555

—Total 8105.1.1 METALS DEMOLtTION - CALCINER CELL 200 $17,229 $0 $0 $0 $0 $17,229

-- 9105.3 METALS - TFD FACILITY
STEEL U.C. per Sf

1,025.00
CN-IRON

$40.16
2

2,050
60.32

$62,328 $10,2I
90.32

$92,578Liner Plate -4’ Up From Floor

STEEL
Misc. Embads

U.C. per Lot
1.00

200
200

CN-IRON
$40.16

6032
$6,032

25000
$25,000

33032
$33,032

STEEL
Grating & Misc. Metals

U.C. per Lot
1.00

1000
1,000

CN-IRON
$40.16

40160
$40,160

0
$0

150000
$150,000 $: 190180

$190,160

STEEL
Structural Steel - Superstructure

U.C. per Sf
13,700.00

0.04
548

CN-IRON
$40.16

1.606
$22,008

4.006
$64,866

STEEL
Slakway

U.C. per Ea
1.00

10
10

CN-t RON
$40.18

401.6
$402

3000
$3,000

3401.6
$3,402

Subtotal $152,929 $0 $221,130 $0 $0 $374,059
Sales Tax $0
INEEL ORG Labor/Subcontractor Overheads

$11,057
$64,1~

$0 $0

$0 $97,363
$11,057

$0 $0 $161,491

Subtotal Estimate $546,606
Escalation
Contingency

$55,697 $64,562 $0
$70,916 : $107,669

$140,259

: $0 $776,585

---Total 9105.3 METALS - TFD FACILITY 3,808 $343,670 $0 $521,781 $0 $0 $665,451

- 9105.4 METALS - BOILER HOUSE
GEN U.C. per Sf ‘ ‘

Pre-Engineered Metal Building 3,120.00 0 $: $: $: $56,1;; $: $56,1}

GEN U.C. per Lot 40 CN-IRON 1606.4 1200 2806.4
Misc. Melals 1.00 40 $40.16 $1,606 $: $1,200 $: $: $2,806

STEEL U.C. per EA 40 CN-IRON 1606.4 275
BOILER STACK SUPPORTS 2.00 80

1881.4
$40.16 $3,213 $: $550 $: $: $3.763
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Project Namm
UNEX Feasibility Study- Opt/on D - Modiffed UNEX In NWCF
Project Locetiorx /NTEC
Estimate Numbec2570 - OptIon D

CONSTRUCTION DETAIL ITEM REPORT Ciienk V. J. Balls

Prepared By: Rowley/ Mitchell/ Marler
Estimate Type FYannlng

Hrs Crew/Rate Labor Const Eqp Matl sic Other TOTAL——

0.018 CN-IRON 0.723 0 1.62 0 0 2.343

LEVEL OrglSubcontractor QTY
- 9105.4 METALS - BOILER HOUSE

STEEL U.C. Der LBS
BOILER BUILDING PIATFORMS 11,000.00 198 $40.16 $7,952 $0 $17,820 $0 $0 $25.772

.

. STEEL U.C. per LBS 0.012 CN-IRON 0.482 0 0.882
BOILER BUILDING ROOF FRAMING 21,840.00 262 $40.16 $10,525 $: $8,?6 $: $0 $19,261

Subtotal $23,296 $0
Sales Tax

$28,306 $56,160 $0
$0 $1,415

$107,762

INEEL ORG Labor/Subcontractor Overheads $9,6%
$0

$0 $12,362
$1,415

$19,9E $0 $41,973

Subtotal Estimate
Escalation $6,458 $0

$151,151

Contingency $10,769
$10,804 $19,524

$0 $13,756
$0 $38,785

$24,859 $0 $49,383

-Total 9105.4 METALS - BOILER HOUSE 580 $52,188 $0 $66,602

1100

$120,469 $0 $239,319

1340.96
$1,045,949

1601.6
$1,210,810

315.616
$126,246

172.32
$31,018

172.32

$36,187

50,04
$115,092

$151,2::

-- 9105,5 METALS - STORAGE FACILITY
STEEL .

CHARGE FACE SLAB FRAME
U.C. per TON

780.00
6

4,660
CN-IRON

$40.16
240.96

$187,949 $:
STEEL

BUILDING STRUCTURAL STEEL
U.C. per TON

756.00 7,5X
CN-IRON

$40.16
401.6

$303,610
1200

$907,200

STEEL
GANTRY CRANE RAILS, EMBEDS, ETC.

U.C. par LF
400.00

3.85
1,540

CN-IRON
$40.16

154.616
$61,846 $: 161

$64,400 $:
CN-IRON

$40,16
STEEL

RAILROAD TRACKS - WITHIN BUILDING
U.C. per LF

180.00
2 80.32

$14,458 $16,5% $:360

STEEL

TRANSFER CART RAILS

U.C. per LF
210.00

2
420

CN-IRON

$40.16

80.32
$16,887 $: $19,3;

STEEL
BIRD SCREEN AND VENT LOUVERS

U.C. per SF
2,300.00

0.25
575

CN-IRON
$40.16

10.04
$23,092

40

STEEL
AIR OUTLET WALL (INSIDE)

U.C. per SF
12,800.00

CN.IRON
0
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CONSTRUCTION DETAIL ITEM REPORTProject Name:

UNEX Feasibility Study - Option D - Modified UNEX in NWCF
~,i jwx LOIX,W.NI: fN~EC

Estimate Number.257f) - Opflon D

LEVEL OrglSubcontractor
-= 9105.6 METALS - STORAGE FACILITY

STEEL

QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL

U.C. per Lot 750 CN-IRON 30120 45000 75120
1.00 750 $40.16 $30,120 $: $45,000 $: $: $75,120~)Misc. Sleet

Memo Handrails, stairwaya, grallng, and etc.

Sublolal $637,942 $0
Sales Tax

$2,002,480 $151,200 $0
$0

$2,791,622
$0

INEEL ORG Labor/Subcontractor Overheads
$100,124 $0 $100,124

$267,508 $0 $881,685 $63,4% $0 $1,212,596

Subtotal Estimate $4,104,341
Escatalion $232,338 $0
Contingency

$765,769 $55,067 $1,053,174
$295,825 $0 $975,015 $70,114 % $1,340,954

-Total 9105.5 METALS - STORAGE FACILITY 15,885 $1,433,613 $0 $4,725,072 $339,784 $0 $6,498,469

— 9107.1 THERMAL& MOISTURE PROTECTION - TFD FACILITY
GEN U.C. per Sf

2 Thick Foundation Insulation Board 2,000.00
0.033

66
CN-CARP

$34.64
1.143

$2,286 $1.2!0: 1.743
$3,486

GEN U.C. per Sf
3 Thick Extruded Polystyrene Insulation Board 37,000.00

CN-CARP
$34.64

2.078
$76,901

0.06
2,220

4.178
$154,601

GEN U.C. per Sf
Stucco Finish - li2° Thick 37,000.00

0.08
2,960

CN-LABR
$30.09

2.407
$69,066

0
$0 $166,:0:

6.907
$255,566

GEN U.C. per Hr
High Work Allowance - Add 25% To Labor 1,290.00

0.25
323

CN-LABR
$30.09

7.523
$9,704

7,523
$9,704

GEN U.C. per Lot
Manllft Allowance 1.00

3000
$3,000

3000
$3,0000

GEN U.C. per Sf

4“ Rigid Roof Insulation -2 Ea. 2“ Layers Of 13,700.00
Polyisocyanurale Insulation Board

0.02
274

CN-LABR
$30.09

0.602
$8,245

0
$0

0.95
$13,015

1.552
$21,260

0.419
$5,744

ROOF U.C. per Sf
EPDM Single Ply Membrane Roofing 13,700.00

0,014
192

CN-ROFC
$29.95

2.2
$30,140 $: $: 2.619

$35,864

ROOF U.C. per Lot

Redwood, Flashing, & Etc. 1.00
CN-ROFC

$29.95
200
200

5990
$5,990

5000 10990

$10,990

Sublotal .3197,937 $3,000 $293,555 $0 $494.492
Sales Tax $14,678 z
INEEL ORG Labor/Subcorrlraclor Overheads $77B9Z $1,0%

$0 $14,678
$133,706 $0 $0 $212,742

Subtotal Estimate
Escelallon $70,796 $1.043 $113,401

$721,911

Contingency

$0 $0 $185,242
$90,144 $1,328 $144,368 $0 $0 $235,860

-Total 9107.1 THERMAL & MOISTURE PROTECTtON - TFO FACILITY 6,234 $436,850 $6,435 $699,729 $0 $0 $1,143,014
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Project Namrx CONSTRUCTION DETAIL ITEM REPORT Ctienk V. J. Balls

UNEX Feasibility Study- Option D - Modified UNEX In NWCF
Project LocaUorE INTEC
Estimate Number:2570 - Opt/on D

Prepared By: Rowley/ Mifchelll Marler
Estimate TypEx Pkmning

LaborLEVEL 0rgR3ubcontractor QTY ‘
- 9107.2 THERMAL & MOISTURE PROTECTION - BOILER HOUSE

INSUL U.C. perSF
EXTERIOR WALL INSULATION W/Z-GIRTS 6,720.00

Hrs Crew/Rate Matl SIc Other TOTALConst Eqp
.’

$: $12,7’6; $: $12,7’6:0

INSUL
ROOF INSULATION

U.C. per SF
.3,120.00 $3,12; $3,12~o

GEN U.C. per SF
EXTERIOR WALL METAL SIDING 6,720.00

0.023 CN-SHEE
1s5 $35.46

0.616
$5,484 $20,16~

3.616
$25,644

GEN U.C. per SF
STANOING SEAM METAL ROOF 3,120.00

0,016 CN-SHEE
50 $35.46

0.566
$1,771 $15,60;

5.566

$17,371

GEN “ U.C. per Sf

2“ Thick Foundation Insulation Board 950.00
0.033 CN-CARP

31 $34.64
1.143

$1,086
1.743

$l,65r3

Subtotal $6,341 $0 $36,330
Salas Tax

$15,866 $0
$0

$60,559
.$1,617

INEEL ORG Labor/Subconlraclor Overheada $2,9$
$0

$0
$1,617

$13,535 $6,6: $0 $23,157

Subtotal Estimate $85,532
Escalation $2,900 $0
Contingency

$13,261 .$5,786 $0
$3,692 $0 $16,685 $7,366

$21,946
$0 $27,945

-Total 9107.2 THERMAL & MOISTURE PROTECTION - BOILER HOUSE 236 $17,892 $0 $81,826 $35,704 $0 $135,424

- 9107.3 THERMAL & MOISTURE PROTECTION - STORAGE FACILITY
GEN U.C. per Sf

2“ Thick Foundation Insulation Board 2,300.00
0.033 &N-CARP

76 $34.64
1.143

$2,629 $: 1.743
$4,009

GEN
3“ Thick Extruded Polystyrene Iniulallon Board

U.C. par Sf
17,200.00

0.06 CN-CARP
1,032 $34,64

2.078
$35,746 $: $36,1;;

0
$0

4.178.
$74,866

U.C. per Sf
17,200.00

GEN
Stucco Finish - 1/2” Thick

0.08 CN-LABR
1,376 $30.09

2,407
$41,404 $77,4Z

6,907
$118,804

U.C. per Hr’
2,406.00

GEN
High Work Allowance - Add 25% To Labor

0,25 CN-LABR”
602 $30,09

7.523

$18,114 ~
7.523

$18,114

GEN
Manlllt Allowance

U,C. per Lot
1.00

3000
$3,000 $: 3000

$3,0000

GEN
4“ Rigid Roof Insulation -2 Ea. 2“ Layars Of
Polyisocyanurale Insulation Board

U.C, per Sf
20,500.00

0.02 CN-LABR
410 $30.09

0.602
$12,337

“ 0.95
$19,475 $: 1.552

$31,812

U.C. per Sf
20,500.00

0.014 CN-ROFC
287 $29.95

ROOF
EPDM Single Ply Membrane Roofing

0.419
$8,596 $: $45,1Z $: 2.619

$53,696
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Project Name:
UNEX Feaslbiiity Study - Option D - ModitTed UNEX in NWCF
Projecl Location: /NTEC
Estimate Number:2570 - Option D

CONSTRUCTION DETAIL ITEM REPORT Client: V. J. Balls

Ro wiey I Mitcheli I Marier
Pianning

Prepared By:

Estimate Type:

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL
-- 9107.3THERMAL& MOISTUREPROTECTION- STORAGEFACILITY

ROOF U.C. per Lot 200 CN-ROFC 5900
Redwood, Flashing, & Etc.

5000 0
1.00 200 $29.95 $5,990 $:

10990
$5,000 . $0 $: $10,990

Subtolal
Sales Tax (

$124,818 $3,000 $184,475 $0
$0

$0 $312,293

INEEL ORG Labor/Subconlraclor Overheada $53,909
$9,224 $0

$l,OR
$0 $9,224

$103,430 $0 $0 $158,404

Subtotal Estimata
Essalatlon
Contingency

$45,861 $1,043 $76,243 $0
$479,921

$0
$58,393 $1,328

$123,148
$97,077 $0 $0 $156,798

-Total 9107.3 THERMAL & MOtSTURE PROTECTION - STORAGE
FACILITY

3,983 $282,962 $6,435 $470,448 $0 $0 $759,866

- 9108.2 DOORS & WINDOWS - TFD FACILITY
GEN

Single HM Doors& Hardware
U.C. per Ea 10

12.00 120
CN-CARP

$34.64
346.4

$4,157
1000

$12,000
1346.4

$16,157

GEN LJ.C. par Ea 15
Double HM Doors& Hardware 6.00 90

CN-CARP
$34.64

519.6
$3,118 $: 1600

$10,800
2319.6

$13,018

GEN U.C. per Ea 12
Exterior Doors 4.00 48

CN-CARP
$34.64

415.68
$1,663

2000
$8,000 $: 2415.66

$9,663

GEN U.C. per Ea 40
3’ x 7’ Shielding Doors 2.00 80

CN-CARP
$34.64

1365.6
$2.771

500
$1,000

26885.6
$53,771$50,000

GEN U,C. per Ea 75
12’x12 Overhaad Roll-Up Door 2.00 150

CN-CARP
$34.64

2596
$5,196 $: 16000

$32,000
18598

$37,196

Sublolal
Sales Tax

$16,904 $1,000 $112,800 $0 $0 $130,704

INEEL ORG Labor/Subcmtractor Ovarheads

$5,640
$5,9%

$0
$3X $42,024

$0 $5,640
$0 $0 $48,377

Subtotal Estimate $184,721
Escalation
Conllngancy

$5,877 $348 $41,175 $0 $0
$7,483 $443 $52,426 $0

$47,399
$0 $60,351

--Total 9108.2 000RS & WINDOWS - TFD FACILITY 468 $38,261 $2,145 $254,086 $0 $0 $292,472

-- 9108.3 DOORS & WINDOWS - BOILER HOUSE
GEN U.C. par Ea 10 CN-CARP 346.4

SingleHM Doors& Fiardware 3.00
1000

30 $34.64 $1,039 $:
1346.4

$3,000 $: $: $4,039

GEN UC. par Ea 15 CN-CARP 519.6

Double HM Doors& Hardware 1.00
1800

15
0

$34.64 $520
2319.6

$: $1,800 $: $0 $2,320
i
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Project Namrx CONSTRUCTION DETAIL ITEM REPORT Clienk
UNEX Feasibility Study- Optfon D - ModIt7ed UNEXIn NWCF Prepared By:
Project Locatiorx INTEC Estimate Type
Estimate Number:2570 - Opf/on D

V. J. Balls

Rowleyl Mitchell lMarler
Planning

LEVEL “ Org/Subcontractor
- 9108.3 DOORS & WINDOWS - BOILER HOUSE

GEN
12’x12’ Overheed Roll-Up Door

QTY Hrs Crew/Rate. Labor Const Eqp Matl Slc Other TOTAL——

U.C. per Ea CN-CARP 2598 16000
1.00 ; $34.64

16598
$2,596 $: $16,000 $: $: $16,598

Sublo!al $4,157 $0
Sales Tax

$20,800 $0 $0 $24,957
$0 $1,040

INEEL ORG Labor/Subconlraclor Overheads $1,4%
$0 $0

$0
$1,040

$7,749 $0 $0 $9,224

Subtotal Estimate $35,221
Escalation $1,445 $0
Contingency

$7,593 $0 “ $0
$1,640 $0

$9,036
$9,667 $0 $0 $11,507

-Total 9108.3 DOORS &WINDOWS - BOILER HOUSE 120 $8,917 $0 $46,849 $0 $0 $55,766

- 9108,4 DOORS & WINDOWS - STORAGE FACILITV
GEN U.C. ger EA 75 CN-SKWK 2589 0 16000 0 0 18589

OVERHEAD DOORS 2.00 150 $34.52 .$5,178 $0 $32,000 $0 $0 $37,178

GEN U.C. per EA 10 CN-SKWK 345,2
PERSONNEL DOORS

1000
5.00 50 $34.52 $1,728 $:

1345.2
$5,000 $: $: $6,728

Subtotal $6,904 $0 $37,000 $0 $0
Sales Tax $0 $1,650

$43,904

INEEL ORG Labor/Subconlraclor Overheada $2,4~
$0 $0

$0
$1,850

$13,7Er5 ~ $0 $0 $16,234

Subtotal Estimate $61,988
Escalation $2,400 $0
Contingency

$13,506 $0 $0
$3,056 $0 $17,197 $0

$15,906
$0 $20,253

-Total 9108.4 DOORS &WINDOWS - STORAGE FACILITY 200 $14,810 $0 $83,337 $0 $0 $98,447

-. 9109.1 FINISHES - NWCF
PAINT U.C. per Lot 200

Misc. Painting
CN-PAIN 6078 2500

1.00 200 $30.39
8578

$6,078 $: $2,500 $: $: $88578

GEN LLC. per Sf
RCRA Floor- Grouling Facility 14,800.00 0 $: $: $: $103,60: $: $103,6O:

Sublotal $6,078 $0 $2,500
Sales Tax

$103,600 $0
$0 .$125

$112,178

INEEL ORG Labor/Subcontractor Overheads $2,5: w $36,7:
$125

$1,101 : $40,400

SubtotalEstimate $152,711
Escalation $2,214 $0 $956 $36,016 $0
Conllngency $2,610 $0 $1,217 $45,057

$39,106
$0 $49,893

-Total 9109.1 FINISHES. NWCF 200 $13,659 $0 $5,699 $222,232 $0 $241,790



Projecl Name:
UNEX Feasibility Study- Option D - Modiffed UNEX In NWCF
Project Location: /NTEC
Estimate Number:2570 - Option D

LEVEL Org/Subcontractor QTY
-- 9109,2 FINISHES - TFD FACILITY

PAINT U.C. per .$X
Building Painting 100,000.00

PAINT UC. per SF
Paint Structural Steel 13,700.00

PAINT U.C. per Sf
Deconlaminable Coating - t-lot Cell 26,000.00

PAINT U.C. per Sf
Floor Painting 30,000.00

PAINT U.C.perLot
Pipe Painting / I.D. 1.00

PAINT U.C. per Ea
Paint Doors & Frames 20.00

PAINT U.C. per Lot
Touch-Up Paint 1.00

CONSTRUCTION DETAIL ITEM REPORT

Hrs Crew/Rate

0.03
3,000

0.08
1,096

0.08
2,080

0.011
330

250
250

4
80

80
80

CN-PAIN
$30.39

CN-PAIN
$30.39

CN-PAIN
$30.39

CN-PAIN
$30.39

CN-PAIN
$30.39

CN-PAIN
$30.39

CN-PAIN
$30.39

Labor

0.912
$91,170

2.431
$33,307

2.431
$63,211

0.334
$10,029

7597.5
$7,598

121.56
$2,431

2431.2
$2,431

Const Eqp

Client: V. J. Balls

Prepared BY: Rowiev / Mitcheil / Marler
Estimate Type: Pianrr&j

Mati

0,75
$75,000

$1,3;:

$39,20:

$15,0%

4000
$4,000

$1,0%

150
$150

Other

$:

$:

$:

$:

0
$0

$:

$:

TOTAL

1.662
$166,170

2,531
$34,677

3.931
$102,211

0.834
$25,029

11597.5
$11,598

171.56
$3,431

2581.2
$2,581

Subtotal $210.177 $0 $135,520 $0 $0 $345.697
Sales Tax

.,
$0

INEEL ORG Labor/Subconlraclor Overhaads
$6,776

$88,134
$0

:: $59,669
$0 $6:776

$0 $0 $147,803

Subtotal Estimate
.Escalation

,. $500,276
$76,547

Contingency
$0 $51,824 $0

$97,463 $0 $65,085 $0
$128,371

$ $163,448

-Total 9109.2 FINISHES - TFD FACILITY 6,916 $472,320 $0 $349,774 $0 $0 $792,096

-- 9109.3 FINISHES - BOILER HOUSE
PAINT

Paint Doors & Frames
U.C. per Ea 4 CN-PAIN 121.56 171.56

4.00 16 $30.39 $486 $: $2: $: $: $686

PAINT U.C. per Lot 16 CN-PAIN 466.24 150 636,24
Touch-Up Paint 1.00 16 $30.39 $486 $: $150 $: $: $636

Subtotal
Salea Tax

$972 $0 $350 $0
$0

$0 $1,322

INEEL ORG Labor/Subcontractor Overheads
$0 $18 $0 $0

$406 $0
$18

$154 $0 $0 $562

Subtotal Estimate
Escalation $354

$1,902

Contingency
$134 $0

$451
$0

:: $170
$486

$0 $0 $621

—Total 9109.3 FINISHES - BOILER HOUSE 32 $2,165 $0 $826 $0 $0 $3,011
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Clienk V.>. Balls

Prepared BY Rowley/ Mitchelll Marler
Eslimale Type Planning

Project Name CONSTRUCTIONDETAIL ITEM REPORT
UNEX Feasibility Study- Option D - Modified UNEXhr NWCF ‘
ProjectLocation: /NTEC
Estimate Numbec257tl - Opflon D

LEVEL Org/Subcontractor
- 9109.4 FINISHES - STORAGE FACILITY

PAINT
Paint Sbuclural Steel

QTY Hrs Crew/Rate Labor Const Eqp Matl WC Other TOTAL

2.531
$34,677

U.C. per SF 0.06 CN-PAIN 2.431

13,700.00 1,096 $30.39 $33,307 $:

PAINT U.C. per Sf 0.03 CN-PAIN 0.912

Building Painting 2,500.00 75 $30.39 $2,279 $:

0.75
$1,875

1.662
$4,154

3.931

$86,486
PAINT U,C. per Sf 0.08 CN-PAIN 2.431

Deconlaminable Coating- Remole Handling Area 22,000.00 1,760 $30.39 $53.486 $: $33,;0:

PAINT U.C. per Sf 0.08 CN-PAIN “ .

Floor Pain~ing - Decontaminable - Remote Handling Area

2.431
17,600.00 1,408 $30.39 $42,789 $: $26,4’0;

3.931
$69,189

11597.5
$11,598

PAINT U.C. per Lot 250 CN-PAIN 7597.5

Pipe Painting / LO. 1.00 250 $30.39 $7,598 $:

4000
$4,000

PAINT U.C. per Ea 4 CN-PAIN 121.58

Paint Doors & Framea 7.00 28 $30.39 $851 , $: $3:
171.56
$1,201”

PAINT U.C. per Lot 40 CN-PAIN 1215.6

Touch-Up Paint 1.00 40 $30,39 $1,216 “ $:
150

$150
0

$0
1365.6
$1,368

Subtotal $141,526 $0 $67,145 $0 $0 $208,671

Sales Tax
$59*3E

$3,357 $0 $0 $3,357

INEEL ORG Labor/Subconlraclor Overheads E $29,564 $0 $0 $88,910

Subtotal Estimate
Escslalion

$300,938
$51,544 $0 $25,677 $0 $0 $77,221

Contingency $65,628 $0 $32,693 $0 $0 $98,321

--Total 9109.4 FINISHES - STORAGE FACILITY 4,667 $318,045 $0 $158,436 $0 $0 $476,461

-- 9110.1 SPECIALTIES - NWCF
GEN

Slorage Racks

U.C. per Lf 0.25 CN-LABR 7.523
4,700.00 . 1,175

87.623
$30.09 $35,356 $: $376,08 $: $: $411,356

‘1..

‘1
k
A.
.,

GEN U.C. per Ea 400 CN-SKWK 13808 750000
Auto Retrieval System Wilh Three Fork Llfls 1.00 400 $34.52 $13,808 $: $750,000

763808
$: $: $763,808

I
GEN U.C. per Ea 550 CN-SKWK 18986 50000 86986

Truck Loading SlatIon 1.00 550 “ $34.52 $18,986 $: $50,000 $: $: $66,966

.“i

I

i

i
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Project Name:
UN&X Feasibility Study - Option D-Modified UNEX hr NWCF
Project Location: iNTEC
Estimate Number:2570 - Option D

LEVEL Org/Subcontractor
- 9110.1 SPECIALTIES - NWCF

GEN
TRU-Pak Assembly

QTY

CONSTRUCTION DETAIL ITEM REPORT

Hrs Crew/Rate Labor Const Eqp

Client:

Prepared By:

Estimate Type:

V. J. Balls

Ro wiey I Mitcheil / Marier
Planning

Matl Slc Other TOTAL——

U.C. par Ea 850000
1.00 0 $:

850000
$: $: $850,000 $: $050,000

Subtotal $68,150

Sales Tax
$0 $1,176,000 $850,000 $0
$0 $58,800

$2,094,150

INEEL ORG Labor/Subcontractor Overheads $24,1:
$0

W $438,126
$58,800

$301,5R $0 $763,899

Subtotal Estimate $2, W6,a49
Escalallon $23,692
Contingency

$0 $429,273 $295,499 $0 $748.463
$34,807 $0 $630,659 $434,127 $0 $1,099,594

-Total 9110.1 SPECIALTIES - NWCF 2,125 $150,829 $0 $2,732,65a $4,aal,239 $0 $4,764,906

-- 9110.2 SPECIALTIES - TFD FACILITY
GEN

20 Ton O.H. Crane
U.C. per Ea 120 CN-IRON 4619.2 75000

1.00 120 $40.18
79819.2

$4.619 $: $75,000 $: $: $79,619

GEN U.C. per Ea 80 CN-IRON 3212.6
Hot Cell O.H. Crane

50000 53212.6
1.00 80 $40.16 $3,213 $: $50,000 $: $: $53,213

GEN U.C, per Ea 100 CN-MILL 3292
Shielding Windows -2’ Thick

170000
6.00 800 $32.92 $26,336

173292
. $: $1,360,000 $: $: $1,366,336

GEN U.C. per Ea 200 CN-MILL 6564 1419000
PaR Manipulators - Model 4350- Wall Mounted

1425584
4.00 800 $32.92 $26,336 $: $5,676,000 $: $: $5,702,336

GEN U.C, per Lot 6000000
Robotic / Remote Handling Allowance

6000000
1.00 0 $: $: $: $6,000,000 $: $6,000,000

Subtotal $80,704

Sales Tax

$0 $7,161,000 $8,000,000 $0 $13,221,704
$0 $358,050

INEEL ORG Labor/Subconlraclor Overheads $21 ,5%
$0 $358,050

$0 $.2,667,672 $2,128,6= $0 $4,618,300

Subtotal Estimate
Escalation $21,103 $2,613,964

$18,39 a,054
$2,065,873 $0

Contingency $31,004 :
$4,720,941

$3,840,266 $3,064,429 $0 $6,935,699

-Total 9110.2 SPECIALTIES - TFD FACILITY 1,800 $134,350 $0 $16,641,152 $13,27%192 $0 $30,054,694

— 9110.3 SPECIALTIES - BOILER HOUSE
GEN

10 Ton O.H. Crane

00/30/2000

U.C, per Ea 100 CN4RON 4016
1.00 100 $40.16 $4,016

Success Estimating and Cost Management System

40000
$: $40,000

44016
$: $: $44,016
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Project Name CONSTRUCTION DETAIL ITEM REPORT Client V. J. Balls

UNEX Feasibility Study- Option D - Modified tJNEXln NWCF
Project Looatiom /NTEC

Prepared By Rowley lMitchell I Marler
Estimate Typ& Planning

Estimate Numbec2570 - Option D

LEVEL Org/Subcontractor ‘QTY Hrs Crew/Rate Labor Const Eqp Matl sic Other TOTAL
- 9110.3 SPECIALTIES - BOILER HOUSE

Sublolal $4,016 $0
Salas Tax

$40,000 $0 $0
$0

$44,016

INEEL ORG Labor/Subconlrsclor Ovarheads
$2,000

$I,4E
$0 $0

$0 $14,902
$2,000

$0 $0 $16,327

Subtotal Estimate $62,343.
Essalalion $1,396 $0
Conlingensy

$14,601 $0 $0
$2,051 $0 . $21,451

$16,997
$0 $0 $23,502

-Total 9110.3 SPECIALTIES - BOILER HOUSE 100 $8,888 $0 $92,954 $0 $0 $101,843

- 9110.4 SPECIALTIES - STORAGE FACILITY
GEN U.C. p6r EA 50 CN-IRON 2006

VAULT TUBE ASSEMBLIES 1,584.00
23100

79,200 $40.16
25106

$3,180,672 $: $36,590,400 $: $: $39,771,072

Subtotal $3,160,672 $0 $36,590,400 W $0
Salas Tax

$39,771,072

$1,128,5:
$0

INEEL ORG Labor/Subconlraclor Overheads
$1,829,520 $0

$0 $13,631,964 E
$1,629,520

$0 $14,760,514

Subtotal Estimate $56,361,106
Escalation $1,105,746 $0
Conlingensy

$13,356,513
$1,624,491

$0 $0
$0 $19.622,519

$14,462,260
$0 $0 $21,247,010

-Total 9110.4 SPECIALTIES - STORAGE FACILITY 79,200 $7,039,459 $0 ~ $65,030,917 $0 $0 . $92,070,376

- 9111.1.1EQUIPMENT- CALCINERCELL
PIPE U.C.per Ea 10 CN.PIPE 375.8

Filter Feed Pump - P-201-2a & 2b (Skid Mounled)
7500

2.00 20 $37.58 $752 $: $15,000
7675.8

$: $: $15,752

PIPE U.C. per Ea 6 CN-PIPE 225.46 500 5500 6225.48
SBW Slurry XFR Pump - P-201-6a, b -30 hp 2.00 12 $37.58 $451 $1,000 $11,000 $: $: $12,451

PIPE U.C. per Ea 8 CN-PIPE 300.64
SBW Day Tank - T-201-2a, b -1179 Gal. - SST

15000
2,00 16 $37.56

15300.64
$601 $: $30,000 $: $: $30,801

PIPE U.C. par Ea 40 CN.PIPE 1503.2
Cross Flow Filler - CF-201-1, 2 (36”x60”x65”)

100000
2!00 60 $37.56 $3,006 $: .$200,000

101503.2
$: $: $203,006

Subtotal $4,610 $1,000 $256,000 $0 $0
Sales Tax

$261,610

INEEL ORG Labor/Subcontractor Overheads
$12,600

$2,3~
$0

$4Z $129,304
$12,800

$0 :’ $132,099

Subtotal Estimate
Escalation .$1,628 $360

$406,709

Contingency
$102,153 $0 $0

$5,996 $1,247 $335,172 $0
$104,361

$0 $342,417

-Total 9111.1.1 EQUIPMENT - CALCINER CELL 126 $14,950 $3,106 $835,429 $0 $0 $653,487
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Projecl Name:

UNEX Feasibility Study - Option D - Modified UNEX In NWCF
Project Location INTEC
Eslimale Number:2570 - Opf/on f)

LEVEL Org/Subcontractor QTY
- 9111.1.2EQUIPMENT - OFF GAS CELL

PIPE U.C. per Ea

CONSTRUCTION DETAIL ITEM REPORT Client: V. J, Balls

Prepared By Rowley I Mitchell/ Marler
Estimate Type: Plannfng

Hrs CrewlRate Labor Const Eqp Matl Slc Other TOTAL

2
2

2
2

6
6

20
20

20
20

20
20

CN-PIPE
$37.58

75,16
$75

1200
$1,200

1275.16
$1,275Exlracllon Feed Pump-P-201-5- .375 hp 1.00

PIPE
Solvent Feed Pump - P-202-5 -.25 hp

U.C. per Ea
1,00

CN-PIPE
$37.58

75.16
$75 $: 500

$500
575.16

$575

PIPE
UNEX Solvent Tank-T-202-5- 500 Gal. - SST

U.C. per Ea
1.00

CN-PIPE
.$37.58

225.48
$225

8500
$8,500

8725.48
.$6,725

PIPE
Exkaction Contaclor - CON-202-I-14 (3’x13’x5’)

U.C. per Ea
1.00

CN-PIPE
$37.58

751.6
$752

1000
$1,000

300000
$300,000

301751.6
$301,752

PIPE
Scrubbing Contaclor - SB-202-1-2 (3’x2’x5’)

U.C. per Ea
1.00

CN-PIPE
$37.56

751.8

$752
1000

$1,000

0

$0
301751.6

$301,752$300,000

PIPE
Stripping Contactor - SP-202-1-8 (3’x7’x5’)

U.C. per Ea
1.00

CN-PIPE
$37.58

751.6
$752

1000
$1,000

301751.6
$301,752$300,000

Sublolal $2,631
Sales Tax

$3,000 $910,200 $0 $0 $915,631

INEEL ORG Labor/Subcontractor Ovarheacts $1 ,2E
$45,510

W ,4Z
$0

$459,735
$45,510

g $0 $462,443

Subtotal Estimate
Escalation $1,000 $1,140 $363,203

$4,423,784
$0 so $365,343

Contingency $3,280 $’3,741 $1,191,694 $0 $0 $1,198,715

—Total 9111.1.2 EQUIPMENT - OFF GAS CELL 70 $e,176 $9,324 $2,970,342 $0 $0 $2,987,842

- 9111.1.3 EQUIPMENT - BLEND & HOLD CELL
PIPE U.C. per Ea 12 CN-PIPE 450.96 500

SBW Feed Tank - T-201-I -4718 Gal. SST
31000 31950.96

1.00 12 $37.58 $451 $500 $31,000 $: $: $31,951

PIPE U.C. per Ea 10 CN-PIPE 375.8 500
Exbaclion Feed Tank - T-201-5a, b, c -2359 Gal. SST

21000 21875.8
3.00 30 $37.58 $1,127 $1,500 $63,000 $: $: $65,627

PIPE U.C. per Ea 8 CN-PIPE 300.84 250
UNEX Raffinale Tank - T-202-6a, b -1761 Gal. SST

18600 19150.64
2.00 16 $37.58 $601 $500 $37,200 $: $: $38,301
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Project Namw “
UNEX feasibility Study- Option D - Modified UNEX In NWCF
Project Locatiom INTEC
Estimate Number:2570 - Optfon D

CONSTRUCTION DETAIL ITEM REPORT Client V. J. Balls

Prepared By: RowIeylMitcheIl 1 Marler
Estimate Typfx Planning

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL
- 9111.1.3 EQUIPMENT - BLEND & HOLO CELL

——

PIPE U.C. per Ea 6 CN-PIPE 225.48
UNEX Slrip Effluent Tank-T-202-14- 1124 Gal. SST

250
1.00 6

14900
$37.58 $225

15375.48
$250 $14,900 $: $: $15,375

Subtotal $2,405 $2,750 $146,100 W $0
Salas Tax $7,305

$151,255

INEEL ORG Labor/Subcrrnlractor Overhaads $1,1%
$0

$1,3: $73,794
$0 $7,305

$0 $0 $76,274

Subtotal Estimate $234,834
Escalallon $914 $1,045 $58,299 $0 $0 $60,256
Cbnfingency $2,999 $3,429 $191,284, $0 $0 $197,712

-Total 9111.1.3 EQUIPMENT - BLENO & HOLO CELL 64 $7,475 $8,547 $476,782 $0 $0 $492,804

- 9111,1.4 EQUIPMENT -VALVE CUBICLE
PIPE U.C. par Ea 16 CN-PIPE 601.26 4500 5101.28

SBW XFR Pump - P201-1 -30 hp 1.00 16 $37.56 $601 $: $4,500 $: 2 $5,101

PIPE U.C. par Ea 3 CN-PIPE 112,74
Rafflnale XFR Pump - P-202-6a -.25 hp

600
1.00 3 $37.66 $113

712.74
$: $600 $: $: $713

PIPE U.C. per Ea 4 CN-PIPE 150.32
Raffinale Off Spat, XFR Pump - P-202-6b -2 hp

2600 2950.32
1.00 4 $37.58 $160 $: $2,600 $: $: $2,950

PIPE U.C. par Ea 3 CN-PIPE 112.74
Skip Effluanl XFR Pump - P-202-14 -.25 hp

600
1.00 3 $37.56 $113

712.74
$: $600 $: $: $713

Sublolal
Sales Tax

$977 $0 $8,500 $0 $0 $9,477

INEEL ORG Labor/Subconl&ctor Overhaads
$0 $425

$4%
$0

$0
$0 $425

$4,293 $0 $0 $4,763

Subtotal Estimate
Escalation $371 $0 $3.392 $0

$14,665
$0 $3,763

Contingency $1.218 $0 $ill129 $0 $0 $12,347

--Total 9111.1,4 EQUIPMENT - VALVE CUBICLE 26 $3,037 $0 $27,739 $0 $0 $30,776

- 9111.1.5 EQUIPMENT - STORAGE AREA
PIPE U.C. par Ea 2

HF Pump - P-201-I -.125 hp 1.00 2
CN-PIPE

$37.56
76,16

$75
600

$600
675.16

$675

PIPE U.C. per Ea 3
Dlcarbolide Feed Pump - P-202-1 -.75 hp 1.00 3

CN-PIPE
$37.56

112.74
$113

800
$800

912.74
$913

800
$600

PIPE U.C. per Ea 3

PEG Feed Pump - P-202-2 -.75 hp 1.00 3
CN-PIPE

$37.58
112.74

$113
912,74

$913

PIPE U.C. per Ea 3

CMPO Feed Pump-P-202-3-.75 hp 1.00 3
CN-PIPE

$37.56
800

$800
112.74

$113
912.74

$913
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Project Name:

UNEX Feasibility Study - Option D - Modit7ed UNEX In NWCF
Project Location: INTEC
Esllmate Numbec2570 - Opt/on D

CONSTRUCTION DETAIL ITEM REPORT Client: V. J. Balls

Prepared By: Rowley I Mitchell I Marler
Estimate Type: Planning

LEVEL 0r@3ubcontractor
- 0111.1.5EQUIPMENT - STORAGE AREA

PIPE
FS-13 Feed Pump - P-202Al -.75 hp

PIPE
Acid Feed Pump - P-202-7 -.75 hp

PIPE
Aluminum Nitrate Feed Pump - P-202-8 -.75 hp

PIPE
Scrub Makeup XFR Pump - P-202-9 -.25 hp

PIPE
Scrub Solulion Feed Pump - P-202-10 -.25 hp

PIPE
DTPA Feed Pump- P-202-11 -,75 hp

PIPE
Strip Makeup XFR Pump - P-202-12 -.25 hp

PIPE
Strip Solution Feed Pump - P-202-13 -.25 hp

PIPE
HF Storage Tank - T-201-3 -4000 Gal. - C-276

PIPE
HF Makeup Tank - T-201-4 -237 Gal. - C-276

PIPE
Dicarbolide Feed Tank - T-202-1 -55 Gal. SST

PIPE
PEG 400 Feed Tank - T-202-2 -55 Gal. SST

PIPE
Ph2Bu2CMP0 Feed Tank - T-202-3a, b -55 Gal. SST

PIPE
FS-13 Tank - T-202-4 -55 Gal. SST

PIPE
Recycle Acid Tank - T-202-7 -55 Gal, SST

PIPE
Aluminum Nilrale Tank - T-202-8 -55 Gal. SST

PIPE
UNEX Scrub Makeup Tank - T-202-9 -807 Gal, SST

QTY Hrs Crew/Rate Labor

112.74
$113

112.74
$113

112.74
$113

75.16
$75

75.16
$75

112.74
$113

75.16
$75

75.16
$75

601.28
$601

112.74
$113

112.74
$113

112,74
$113

112.74
$225

112.74
$113

112.74
$113

112.74
$113

375.8
$376

Const EqE

$:

$:

$;

$:

$:

$:

$:

$:

500
$500

$:

$:

$:

$:

$;

$:

$:

500
$500

Matl Slc Other

$:

TOTAL

912.74
$913

912.74
$913

912.74
$913

675,16
$675

675,16
$675

912.74
$913

675.16
$675

675.16
$875

21801.28
$21,601

4112.74
$4,113

2112.74
$2,113

2112.74
$2,113

2112.74
$4,225

2112.74
$2,113

2112.74
$2,113

2112.74
$2,113

12775.8
$12,776

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. par Ea

U.C. per Ea

U.C. per Ea

U.C. par Ea

U.C, per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

3
3

3
3

3
3

2
2

2
2

3
3

2
2

2
2

16
16

3
3

3
3

3
3

3
6

3
3

3
3

3
3

10
10

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$.37.56

CN-PIPE
$37.56

CN-PIPE
$37.50

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

800
$8001.00

1.00

1.00

1.00

1.00

1.00

1.00

1!00

1.00

1!00

1.00

1.00

2.00

1.00

1.00

1.00

1.00

800
$600

800
$800

600
$600 $:

$:
$:

0
$0

800
$600

800
$600

600
$600 $:

$:600
$600

I

$:$20,500

4000
$4,000

2000
$2,000 $:

2000
$2,000

2000
$4,000

2000
$2,000

2000
$2,000

2000
$2,000

11900

$11,900 $0
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Project Namw CONSTRUCTION DETAIL ITEM REPORT Ctienb V. J. Balls

Rowley/ Mitchell lMa;ler
Pianning

UNEX Feasibility Study- Option D - Moditied UNEX In NkVCF
Project Location INTEC
Estimate Number:2570 - Opfion D

Prepared By:
Eslimate Type

LEVEL Org/Subcontractor
- 9111.1.5EQUIPMENT - STORAGE AREA

PIPE
UNEX Scrub Solution Tank- T-202-1O -888 Gal. SST

QTY Hrs Crew/Rate Labor Const Eqp Matl SIc Other TOTAL

U.C. per Ea
1.00

10 CN-PIPE
10 $37.58

375.8
$376

500
$500

12500
$12,500 $: 13375.8

$13,376

PIPE U.C. per Ea
UNEX Strip Makeup Tank-T-202-12 -1132 Gal. SST 1.00

12 CN-PIPE
12 $37.58

450.96

$451 SRI 15000 15950.96
$15,951$15,000

PIPE U.C. per Ea
UNEX Ship Solulion Feed Tank-T-202-13 -1245 Gal. SST 1.00

12 CN-PIPE
12 $37.56

450.96
$451

500
$500

16000
$16,000

16950.98
$16,951

GEN U.C, per.Lol
Remote Handling Equipmenl 1.00

750 CN-SKWK
750 $34.52

25890 775890
$775,890$25,890 $750,000

Subtotal $30.212 S2.500 $852,500 $0 $0 $885,212
Sales Tax

. .

INEEL ORG Labor/Subcontrsclor Overheads $11,22
$0 $42,625 “ $0 $0

$1.203 $331,189
$42,825

$0 $0 $343,658

Subtotal Estimate
Escalation
Contingency

$10,643 $950 $314,672 $0
$1,271,493

$0
$24,920 $3.117 $1,032,461

$326,265
$0 $0 $1,070,498

-Total 9111.1.5 EQUIPMENT - STORAGE AREA 865 $87,040 $7,770 $2,573,446 $0 $0 $2,668,256

-- 9111.6 EQUIPMENT - GROUT FACILITY
PIPE U.C. per Ea

LAW Evaporator Feed Pump - P-204-1 -,76 hp 1.00

1.00

3 CN.PIPE
3 $37.58

112.74
$113 $:

600
$600

912.74
$913

10 CN-PIPE
10 $37.68

PIPE U.C. per Ea
LAW Evaporator Rechc / XFR Pump - P-204-2 (Skid
Mounted)

375.6
$378 $:

7500
$7,500

7875.8
$7,876

PIPE LLC. per Ea
LET&D Supply Pump - P-204-3 -.25 hp

2
2

CN-PIPE
$37.58

75.16
$7.5

800
$600

875.16
$8751.00

1.00

3.00

1.00

1.00

1.00

3.00

PIPE
NaOll Feed Pump - P-205.1 -.125 hp

U.C. per Ea 2
2

CN-PIPE
$37.58

75.16
$.75

600
$600

675,16
$675

PIPE U.C. per Ea
Neulralizalion Tank Pump - P-205-2a, b, c. -.75 hp

3“
9

CN-PIPE
$37.58

112,74
$338 $: 800

$2,400
012.74
.$2,738

PIPE U.C. per Ea
LAW Evaporator Fead Tank -T-204-1 -7864 Gal. - SST

24
24

CN-PIPE
$37.56

901.92

$902
1000

$1,000
45000

$45,000
46901.92

$46,902

PIPE U.C, par Ea

LET&D Fead Tank - T-204-3 -352 Gal. - SST

4
4

CN.PIPE
$37.56

150.32
$150 $: 7500

$7,500 $: $: 7650.32
$7,650

PIPE U.C. per Ea

NaOH Storage Tank - T-205-1 -400 Gal. - SST

4
4

CN-PIPE
$37.58

150.32
$150

8000
$8,000

8150,32
$8,150

PIPE U.C. per Ea

Nauhalization Tank- T-205-2a, b, c -1200 Gal. - SST

8
24

CN-PIPE
$37.56

300.64
$902

500
$1,500

15400
$46,200 $: 16200.64

$46,602
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Project Name:

LiNEX FeaslbllUy Study - Option D - Modified UNEX In NWCF
p@ect ~O@iOn: /NTEC

Estimate Numbec2570 - Option D

LEVEL Org/Subcontractor
-- 9111.0EQUIPMENT- GROUTFACILl~
B-105 PIPE
Slag Storage Bin - T-205-5 -875 CF

0-102 PIPE
CaO Storage Bin - T-205-6 -1071 CF

0-103 PIPE
Poriland Cement Bin - T-205-7 -641 CF

PIPE
Slao Day Slorage Tank - T-205-6a -257 CF

PIPE
Poriland Cement Day Slorage Tank - T-205-6c - 28CF

PIPE
LAW Evaporator - EV-204-I (8’xIO’X8’)

PIPE
Vertical Auger - VA-205-1-6 (20”x40x140”)

PIPE
Veriical Mixer- VM-205-1-6 (30’’x6O”X14O”)

B-104 PIPE
FLYASH BIN -34 M3

ED-101,2,3,4 PIPE
AIR EDUCTOR -9 Kg-S/hr

0-107 PIPE
CaO WEIGHT BIN -.4 M3

T-lo4A&B PIPE
GROUT FEED TANK -7 M3

N-10IA&B PIPE
pH SAMPLEFUNEUTRALIZER

P-lo5A&B PIPE

GROUT MIXER FEED PUMP -2-16 UMIN

B-lo6A,B&c PIPE
DRY INGREDIENT WEIGH BIN -.2 M3

C-10 IA,B&C PIPE

SOLIOS FEED CONVEYOR -6 KQ/MIN

M-10 IA, B&C PIPE
GROUT MIXER -.3 M3

QTY

U.C. per EA

UC. per EA

U,C. per EA

U.C, per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per EA

U.C. per EA

U,C. par EA

U.C. par EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C, per EA

CONSTRUCTION DETAIL ITEM REPORT

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

4.00

1.00

2.00

2.00

2.00

3.00

3.00

3.00

Hrs Crew/Rate

80
80

60
60

60
60

4
4

3
3

20
20

40
40

60
eo

60
60

10
40

30
30

80
160

10
20

15
30

15
45

10
30

60
180

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.58

iN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE

$37.58

CN-PIPE

$37.56

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.58

Labor

3006.4
$3,006

2254.8
$2,255

2254.6
$2,255

150.32
$150

112.74
$113

751.6
$752

1503.2
$1,503

2254.6
$2,255

2254.8
$2,255

375a
$1,503

1127.4
$1,127

3006.4
$6,013

375.6
$752

563.7
$1,127

563.7
$1,691

375.8
$3,127

2254.8
$6,764

Const Eqp

1000
$1,000

1000
$1,000

1000
$1,000

250
$250

$:

1000
$1,000

2000
$2,000

2000
$2,000

$:

$:

$:

$:

$:

$:

$:

$:

$:

Client: V. J. Baiis

Prepared BY: Rowiey I Mitcheii i Marier
Esllmate Type: Pianning

Matl

55000
$55,000

45000
$45,000

45000
$45,000

9600
$9,600

3100
$3,100

170000
$170,000

150000
$150,000

150000
$150,000

45000
$45,000

3500
$14,000

4000
$44000

35000
$70,000

6000
$12,000

6000
$12,000

2000
$6,000

2500
$7,500

$60,000

Other

$:

$:

$:

$:

$;

$:

$:

$:

$:

0
$0

$:

$:

$:

$:

$:

$:

$:

TOTAL

59006.4
$59,006

48254,8

$48,255

46254.8
$46,255

10000.32
$10,000

3212.74
$3,213

171751X3
$171,752

153503.2
$153,503

154254.8
$154,255

47254.6
$47,255

3675.6
$15,503

5127.4
$5,127

38006.4
$76,013

6375.8

$12,752

6563.7

$13,127

2563.7
$7,691

2675.6
$6,627

22254.8

$66,764

08/30/2000
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i’

Pro]ectNam& CONSTRUCTION DETAIL ITEM REPORT
UNEX Feasibility Study- Option D - Modiffed UNEXIn NWCF
Project Locatiom INTEC
Estimate Numbec2570 - OptIon D

LEVEL Org/Subcontractor
- 9111.6EQUIPMENT- GROUTFACILITY
B-106A PIPE
DRY GROUT ADMIXTURES BIN -.4 M3

B-lo6B&c PIPE
LIQUID GROUT ADMIXTURES TANK

P-106 PIPE
DECON AGENT PUMP -76 IJMIN

P-1 15 PIPE
METERING PUMP/ADMIXTURES -1 UMIN

T-106 PIPE
MIXER WASH TANK -1 M3

P-116 PIPE
DECON RETURN PUMP -76 UMIN

F-105 PIPE
SPENT DECON SOLUTION FILTER -

PIPE
STORAGE AREA CONVEYOR

PIPE
AIRLOCK

PIPE
AIRLOCK CONVEYOR

PIPE
MAIN INLET CONVEYOR

PIPE
TRANSVERSE SECTION LIFT

PIPE
MIXER BOOTH INLET CONVEYOR -

PIPE
MIXER BOOTH -

PIPE
. .

MIXER BOOTH CONVEYOR

PIPE
FILL ASSEMBLY

PIPE
LID PLACEMENT BOOTH

QTY

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C, per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

1.00

2.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

2!00

1.00

1.00

1.00

1.00

1.00

Hrs Crew/Rate

20 CN-PIPE
20 $37.58

15 CN-PIPE
30 $37.56

30 CN-PIPE
30 $37.58

10 CN-PIPE
10 $37.58

50 CN-PIPE
50 $37.58

30 CN-PIPE
30 $37.56

10 CN-PIPE
10 $37.66

40 CNPIPE
40 $37.56

200 CN.PIPE
200 $37.58

40 CN.PIPE
40 $37.58

100 CN-PIPE
100 $37.56

30 CN-PIPE
60 537.58

40 CN-PIPE
40 $37.58

100 CN-PIPE
100 $37.58

40 CN-PIPE
40 $37.56

200 CN-PIPE
200 $37.58

100 CN-PIPE
100 $37.56

Labor Const Eqp

751.6
$752

563.7

$1,127

1127.4
$1,127

375.8
$376

1879

$1,879

1127.4
$1,127

375.6
$376

1503.2
$1,503

7516
$7,516

1503,2
$1,503

3758
$3,756

1127.4
$2,255

1503.2
$1,503

3758
$3,758

1503.2
$1,503

7516

$7,516

3758
$3,758

08/30/2000 Success Estimating and Cost Management System

Clienk V. J. Balls

Prepared By: Rowley lMitchell I Marler
Estimate Type Planning

Matl

2500
$2,500

500
$1,000

8000
$6,000

5000
$5,000

10000
$10,000

8000
$8,000

5000
$5,000

10000
$10,000

80000
$80,000

10000
$10,000

35000
$35,000

10000
$20,000

10000
$10,000

50000

$50,000

10000
$10,000

50000

$50,000

50000
$50,000

Page No.

TOTAL

3251.6
$3,252

1063.7
$2,127

9127.4
$9,127

5375.8
$5,376

11879
$11,879

9127.4
$9,127

5375.8
$5,376

11503,2
$11,503

87518
$67,516

11503.2
$11,503

38758

$36,758

11127,4
$22,255

11503,2
$11,503

53758
$53,758

11503.2
$11,503

57516
$57,516

53758
$53,758

31



Project Name:

UNEX Feasibility Study- Option D - Modit7ed UNEX In
Project Location: INTEC
Estimate Number:2570 - Opt/on D

CONSTRUCTION DETAIL ITEM REPORT
NWCF

LEVEL Org/Subcontractor QTY
- 9111.6EQUIPMENT- GROUTFACILITY

PIPE U.C.o~rEA
LID PLACEMENT INLET “CONVEYOR

~-. —

PIPE
LID PLACEMENT OUTLET CONVEYOR

PIPE
LID PLACEMENT CONVEYOR

PIPE
ROTATING TABLE

PIPE
DRUM RIM CLEANING MECHANISM

PIPE
LID PLACEMENT ASSEMBLY

PIPE
TRANSFER SECTION TUNNEL

PIPE
TRANSFER SECTION INLET CONVEYOR

PIPE
TRANSFER SECTION EXIT CONVEYOR

PIPE
TRANSFER TABLE

PIPE
TRANSVERSE CONVEYOR

PIPE
INSPECTION BOOTH

PIPE
lNSPECT/DECONINLET CONVEYOR

PIPE
INSPECT{DECON EXITCONVEYOR

PIPE
iNSPECT/DECONCONVEYOR

PIPE
ROTATtNG TABLE

PIPE
DECONEQUIPMENT

U.C. per EA

U.C. per EA

U,C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per LOT

1.00

1.00

1.00

1.00

1.00

1.00

1.00

3.00

3.00

3.00

2.00

1.00

1.00

1.00

1.00

1.00

1.00

Hrs Crew/Rate

20
20

20
20

40
40

100
100

100
100

100
100

200
200

40
120

40
120

30
90

40
80

100
100

20
20

20
20

40
40

100
100

100
100

CN-PIPE
$37.50

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
.$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37,58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

Labor

751.6
$752

751.6
$752

1503.2
$1,503

3758
$3,756

3756
$3,758

3756
$3,756

7516
$7,516

1503.2
$4,510

1503.2
$4,510

1127.4
$3,382

1503.2
$3,006

3758
$3,758

751.8
$752

751.6
$752

1503.2
$1.503

3758
$3,758

3758
$3,756

Cl[enti V. J. Balls

Prepared By: RowleylMitchell lMarler
Estimate Type: Planning

Matl

5000
$5,000

$5,000

15000
$15,000

$20,000

20000
$20,000

$30,000

70000
$70,000

10000
$30,000

10000
$30,000

10000
$30,000

10000
$20,000

80000
$80,000

$5,000

5000
$5,000

10000
$10,000

20000
$20,000

$30,000

Slc

$:
!$:
$:
$:
0

$0

$:
$:
0

$0

$:

$:

$:
$:
$:
$:

$:
$:

$:

Other

$:

0
$0

$:

$:

$:

$:

$:

0
$0

0
$0

$:

$:

$:

$:

$:

$:

$:

$:

TOTAL

5751.6
$5,752

5751.6
$5,752

16503.2
$16,503

23758
$23,756

23758
$23,758

33756
$33,758

77516
$77,516

11503.2
$34,510

11503.2
$34,510

11127.4
$33,382

11503.2
$23,006

83758
$83,756

5751.6
$5,752

5751,6
$5,752

11503.2
$11,503

23758
$23,756

33758
.$33,758
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Project Namw CONSTRUCTION DETAIL ITEM REPORT Clienb

Prepared By
Estimate Type

V. J. Balls

Rowley/Mitchell I MarlerUNkX Feasibility Study- Option D - Modified UNEX h NWCF
Project Location: INTEC
Estimate Numbec2570 - Opt/on D

QTY

Planning

LEVEL Org/Subcontractor
- 9111.6EQUIPMENT- GROUTFACILITY

PIPE

Hrs Crew/Rate Labor

3758
$3,758

7516
$7,516

1503.2
$4,510

3758
$3,756

1127.4
$3,302

7516
$7,516

1503.2
$1,503

375.8
$5,261

1603.2
$1,503

18790
$18,790

1503.2
$1,503

1127,4
$2,255

1503.2
$3,006

1503.2
$3,006

2254.8
$18,038

2254.6
$1S,036

Matl TOTAL

U.C. per LOT

LLC. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per LOT

U.C. per EA

U.C. per EA

U,C, per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

100
100

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
$37.50

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37,58

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

50000 53756
$53,758

77516
$77,516

11503.2
$34,510

38756
$38,756

11127.4
$33,382

87518
$87,518

11503.2
$11,503

2375.6
$33,261

18503.2
$16,503

266790
$266,790

INSPECTION EQUIPMENT 1.00

1.00

3.00

1.00

.3.00

1.00

1.00

14.00

1.00

1.00

1.00

2.00

2.00

2.00

8.00

8.00

$50,000

70000

$70,000
PIPE

DISCHARGE SECTION TUNNEL
200
200

40
120

PIPE
OISCHARGE SECTION INLET CONVEYOR

10000
$30,000

35000
$35,000

PIPE
MAIN DISCHARGE CONVEYOR

100
100

30
90

PIPE
TRANSFER SECTION LIFT

10000
$30,000

80000
$80,000

PIPE 200 $:
$:

$:
$:

$:

$:
$8
$:
$:
$:
.$:

AIRLOCK 200

40
40

10
140

40
40

500

PIPE
AIRLOCK CONVEYOR

10000
$10,000

2000
$28,000

15000
$15,000

PIPE
TILT & PAN CAMERA

PIPE
CAMERA CONTROL STATION

PIPE
INLET STAGING, ORUM LIFT, CURE LINE& DRUM LIF1’
ENCLOSURE

600 $250,000

PIPE
INLET STAGING CONVEYOR

40
40

30
60

40
80

40
80

80
480

60
480

10000 11503.2
$11,503$10,000

PIPE
DRUM LIFT

10000 11127.4
$22,255$20,000

10000
$20,000

10000
$20,000

20000
$160,000

PIPE
DRUM Ll~ CONVEYOR

11503.2

$23,006

PIPE
CURE LINE CONVEYOR

11503.2
$23,008

PIPE
180 DEGREE CONVEYOR

22254.8
$178,036

PIPE
CURE LINE CONVEYOR 13’

20000 22254.8
$176,038$160,000

PIPE
STAGING CONVEYOR

CN-PIPE
$37.56

20
20

751.6
$752

5000
$5,000

5751.6
$5,7521.00
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Project Name:
UNEX Feasibility Study - Opt[on D - Modified UNEX In
Project Location: /NTEC
Estimate Number:2570 - Opt/onD

LEVEL Org/Subcontractor
- 9111.8EQUIPMENT- GROUT FACILITY

PIPE
DRUM ELEVATOR & ENCLOSURE

PIPE
INLET INDEXING LIFT CONVEYOR

PIPE
INDEXING LIFT TABLE

PIPE
INDEXING ARM

PIPE
DEWATERING STATION 30’ CONVEYOR

PIPE
90 DEG TRANSFER & LIFT

PIPE
OEWATERING STATION CONVEYOR

PIPE
AIR HEATERS

PIPE
DEWATERING STATION LINE LIFT

PIPE
DRUM OFF LOAD CONVEYOR

PIPE
HYDRAULIC DRUM LIFT

E-104 PIPE
VAPOR CONDENSER -2 Kg/hr

P-1 18 PIPE
CONDENSATE PUMP -4 UMIN

CONSTRUCTION PETAII. ITEM REPORT
NWCF

QTY

U.C. war EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

U.C. per EA

t .00

1.00

1.00

1.00

1.00

2,00

1.00

9.00

9.00

1.00

1.00

1.00

1.00

Hrs

400
400

40
40

30
30

100
100

70
70

20
40

40
40

10
90

30
270

60
60

50
50

60
60

10
10

Crew/Rate

CN-PIPE
$37,58

CN-PIPE
$37.58

CN-PIPE
$37.50

CN-PIPE
$37.58

CN-PIPE
$37.50

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
$37.50

CN-PIPE
$37.50

CN-PIPE
$37.58

CN-PIPE
$37.50

CN-PIPE
$37.50

Labor

15032
$15,032

1503.2
$1,503

1127.4
$1,127

3750
$3,750

2030.6
$2,631

751.6
$1,503

1503.2
$1,503

375.0
$3,382

1127.4
$10,147

2254.8
$2,255

1079
$1,079

2254.6
$2,255

375.0
$376

Const Eqp

$:

$:

$:

$:

$:

$:

$;

$:

$:

$:

$:

$:

$:

(’Ilql( V. J. Balls

PreDared BY: Rowlev 1 Mitchell / Marler
Estimate T~pe: Planning

Matl Slc

$200,000

10000
$10,000

10000
$10,000

20000
$20,000

$40,000

5000
$10,000

$10,000

2000
$18,000

10000
$90,000

$20,000

20000
$20,000

50000
$50,000

6000
$6,000

TOTAL

215032
$215,032

11503.2
$11,503

11127.4

$11,127

23756
$23,750

42630.6

$42,631

5751.6
$11,503

11503.2
$11,503

2375.8
$21,362

11127.4
$100,147

22254.8
$22,255

21079
$21,079

52254.8
$52,255

6375.0
$0,376

Sublotel
Sales Tax

$202,000 $10,750 $3,263,500 $0 $0 $3,556,250

$0 $163,175
INEEL ORG Labor/Subconlraclor 0verhead6 $135,053

$0 $0 $163,175
$5,1: $1,646,360 $0 $0 $1,709,192

Subtotal Estimate $5,508,618
Escalation $107,170 $4,085
Contingency $351,632

$1,302,256 $0 $0
$13,404 $4,272,790

$1,413,511
$0 $0 $4,637,026

--Total 9111.8 EQUIPMENT - GROUT FACILIN 7,504 $676,456 $33,411 $1o,650,089 $0 $0 $11,559,955
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Project Nam~ CONSTRUCTION DETAIL ITEM REPORT Client V. J. Balls

Prepared By Rowley] Mitchelll Marler
Estimate Type Planning

UNEXFeasibility Study- Optfon D - lUodit7ed tJNEXln NWCF
Project Locatiom /NTEC
Estimate Number:2570 - Option D

LEVEL Org/Subcontractor QTY
- 9111.2EQUIPMENT-THIN FILM DRYER FACILITY

PIPE U.C. per Ea
Thin Film Dryer -TFD203-1 (12’x12’x25’) 1.00

Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL——

100 CN-PIPE
100 $37.58

3758 3000
$3,758 $3,000

1000000

$1,000,000
1008758

$: $: $1,008,758

PIPE U.C. per Ee
TFD Feed Pump-P-203.2- ,25 hp 1.00

2 CN-PIPE
2 $37.58

75.16
$75 $:

500 575.16

$500 $: $: $575

7500 7875.8
$7,500 $: $: ‘$7,076

PIPE U.C. per Ee
Strip Cyslelllzer Condensate Pump -P-203-1 - Skid 1.00
Mounled

10 CN-PIPE
10 $37,58

375.8
$376 $:

PIPE U.C. per Ea
TFD Vacuum Pump -VP-203-1 1.00

6 CN-PIPE
6 .$37.56

225.48
$225 $:

10000 10225.46
$10,000 $: $: $10,225

PIPE U.C. per Ea
Chryslallizer Condensate Tank -T-203-1 -10 Gal - SST 1.00

2 CN-PIPE
2 $37.58

75.16
$75 $:

1500 1575.16
$1,500 $: $: $1,575

PIPE ‘ U.C. per Ea
Slrip Feed Tank - T-203-2- 1124 Gal. - SST (NWCF Only) 1.00

6 CN-PIPE
8 $37.56

300.64 500
$301 $500

15000 15800.64
$15,000 $: $: $15,801

Subtotal $4,610 $3,500
Sales Tax

$1,034,500
$51,725

$0 $1,042,610
E

INEEL ORG Labor/Subconlraclor Overheads $2,3:
$0 $51,725

$1,6~ $522,51a $0 ‘ $0 $526,515

Subtotal Estimate
Escalation $1,826 $1,330 $412,603

$1,621,050

Conlbrgency $5,996
$0 “ $0

$4,364 $1,354,436
$415,962

$0 $0 $1,384,798

-Totat 9111.2 EQUIPMENT - THIN FILM DRYER FACILITY ‘t28 $14,950 $lo,a78 $3,375,962 $0 $0 $3,401,610

-. 9111.3 EQUIPMENT - BOILER HOUSE
GEN U.C. per EA 60

BOILERS
CN-BOILMK 1384,6 200000

2.00 120 $23.08 . $2,770 $:
201384.8

$400,000 $: $: $402,770

GEN U.C. per EA 40 CN-BOILMK 923,2 20000
FEED WATER HEATER 2.00 60 $23.06 $1,848

20923.2
$: $40,000 $: $: $41,846

PIPE U.C. per LOT 500 CN-PIPE 16790 100000
CHEMICAL FEED SYSTEM 1.00 500 $37.58 $18,790 $: $100,000

118790
$: $: $116,790

PIPE U.C. per LOT 1800 CN-PIPE 67644 250000 317644
WATER TREATMENT SYSTEM 1.00 1,600 $37.58 $67,644 $: $250,000 $: “ $: $317,644
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Projecl Name:

UNEX Feasibility Study - Option D - Modified UNEX h NWCF
Project Location: INTEC
Estimate Numbec2570 - OpfforI D

CONSTRUCTION DETAIL ITEM REPORT CIIenl: V. J. Balls

Prepared By: Row~ey I M~tchell 1 Marler
Estimate Type: Planning

LEVEL OrglSubcontractor
- 9111.3EQUIPMENT- BOILER HOUSE

TANK
OIL STORAGE TANI(, -750 BBL

QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL

U.C, per BBL
750.00 0 $: $: $: $48.72 $: $48,7:

Subtotal $91,050 $0
Sales Tax

$790,000 $48,750 $0 $929,800

$43,2%
$0

INEEL ORG Labor/Subconlraclor Overheads
$39,500 $0

$0 $340,707
$39,500

$20,4% $0 $404,365

Subtotal Estimate
Escalation $34,453 $0 $300,275

$1,373,665
$17,755

Contingency
$0

$113,042 $0 $985,223
$352,482

$58,255 $0 $1,156,519

-Total 9111.3 EQUIPMENT - BOILER HOUSE

-- 9111.6 EQUIPMENT - STORAGE FACILITY
GEN

Remote Handling Equipment

GEN
Smeared Canialar Loadoul Crene

GEN
Canisler Storage Crane - Clean Environment

GEN
Canister Haater

GEN
C02 Syslam

GEN
Canislar Transportation Carl

GEN
Canister Lifting Mechanism

GEN
Canister Sealing Manipulator

GEN
Oecon Solution Pumping Station

GEN
Oeaon Call Equipment

GEN
Decon / Disassembly Equipmenl - Turntable, Manipulator
Tools, W/Rack & Etc.

GEN
Smear Monitor

$2,455,705 $145,202 $0 $2,882,666

775890
$775,890

2513808
$2,513,606

263808
$283,808

109904,
$219,808

~76452
$178,452

26452
$28,452

281642.4
$523,285

122761.6
$122,762

54142.4
$54,142

523284.8
$523,285

50828q.8
$508,285

518452
$518,452

..-,.. --.. A“

Z,mru

750U.C. par Lot

U.C. per Ea

U.C. per Ea

U.C. per Ea

U,C. par Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Lot

U.C. per Lot

U.C. per Ea

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34,52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

CN-SKWK
$34.52

25690
$25,690

750000
$750,000 $:

$:
$:
$:
0

$0

$:
$:
$:
0

$0

$:
$:

1.00

1.00

1,00

2.00

1.00

1.00

2.00

1,00

1.00

1.00

1.00

1.00

750

400 13808
$13,806400 $2,500,000

400
400

200

13608
$13,808

250000
$250,000

6904
$13,808

103000
$206,000400

100 3452
$3,452

3452
$3,452

175000
$175,000100

100
100

120
240

80
80

120
120

240
240

240
240

100
100

25000
$25,000

4142.4
$6,285 $:

$:

257500
$515,000

2761.6
$2,762

120000

$120,000

4142.4
$4,142

8284.8
$8,285

50000
$50,000

515000

$515,000

8284.8
$8,265

0
$0 $500,000

3452
$3,452

515000
$515,000

0
$0
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V. J. BallsPro]ect Namsx CONSTRUCTION DETAIL ITEM REPORT Client
UNEX FeasibWty Study - OptIon D - Moditled UNEXln NWCF
Project Locatiorx /NTEC
Eslimate Number:2570 - (lptlors L)

Prepared By:
EstimateType

Rowley lMitchelll Marler
Planning

LEVEL Org/Subcontractor
— 9111x3EQUIPMENT- STORAGEFACILITY

GEN
Smear SlatIon Module

QTY

U.C.per Ea

Hrs Crew/Rate

CN-SKWK “
o

80 CN-SKWK
80 $34.52

40 CN-SKWK
40 $34.52

24 CN-SKWK
720 $34.52

200 CN-SKWK
200 $34.52

400 CN-SKWK
400 $34.52

200 CN-SKWK
400 $34.52

200 CN-SKWK
200 $34.52

CN-SKWK
o

Labor

$:

2761.6
$2,762

1380.8
$1,381

828.48
$24,654

6904
$6,904

13806
$13,606

6904
$13,608

8904
$6,904

$:

3452
$3,452

10356
$10,356

Const Eqp

.$:

$:

$:

$:

$:

Matl sic Other TOTAL

42000
$42,000

$:

$:

$:

$:

$:

$:

$:

2080000
$4,120,000

$:

$:

. $:
150000

$150,000

42000
$42,000

152761.6

$152,762

1.00

1.00

1.00

30.00

1.00

1.00

2.00

1.00

2.00

1.00

1.00

GEN
Shullle Carl

U.C. per Ea

GEN
Glove Box

U.C. par Ea

U.C. per Ea

41200
$41,200

42580.8
$42,681

3826.48
$114,854

GEN
Cameras

3000
$90,000

GEN
Weld Station Module

U.C, per Ea 103000

$103,000

109904
$109,904

2588808
$2,588,608

GEN
HLW Canlaler Transfer Carl

U.C. per Ea $:
$:
$:

.0

$0

$:
$:

2575000
$2,575,000

GEN
Empty Canister Recelvlng Crane”

U.C. per Ea 7000
$14,000

13904
$27,806

GEN
PaR Manipulator

U.C. per Ea 256904
$256,904

2060000
$4,120,000

$250,000

GEN
Canlsler Fill Monilorkrg Instruments

U.C. per Ea $: $:‘

GEN
Canister Welder Leak Check Module

U.C. per Ea 100 CN-SKWK
100 $34.52

300 CN-S.KWK
300 $34.52

1033452

$1,033,452

1010356
$1,010,358

$1,030,000

GEN
Misc. Equipmenl

LLC. per Lot

.

1000000
$1,000,000

Sublolal $193,657

Sales Tax

$0 $11,374,200 $4,162,000 $15,729,657

INEEL ORG Labor/Subcontractor Overheads

$568,710

$66,7% &
E $506,710

$4,237,524 $%476,72 $0 $5,762,976

Subtotal Estimate $22,081,543
Escelallon $67,324 $0
Contingency

$4,151,699 $1.446,901 $0
$220,895 $0 $13,622,663 $4*747,379

$5,686,124
$0 $16,590,937

-Total 9111.6EQUIPMENT- STORAGEFACILITY 5,610 $550,589 $0 $33,954,996 $11,833,020 $0 $46,338,604

-- 9111.7.1 EQUIPMENT DEMOLITION - CALCINER CELL
PIPE U.C. per Lot CN-PIPE

Mock-Up Facility 1.00 0
250000 250000

$: $250,000 $: $250,000

PIPE U.C. per Lot 50 CN-PIPE 1879

Lifl & Bag Hatch Covers 1.00
2000

50 $37.56 $1,679 $:
3879

$2,000 $: $: $3,879
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Projecl Name:
UNEX Feasibility Study - Option D - Modified UNEX In NWCF

CONSTRUCTION DETAIL ITEM REPORT Client: V. J. Balls

Prepared By: Rowley I Mitchell I Marler
Project Locafion: /NTEC
Estimate Number:2570 - Opt/on D

QTY

Estimate Type: Planning

LEVEL Org/Subcontractor
-- 9111.7.1EQUIPMENT’DEMOLITION- CALCINERCELL

PIPE

Hrs Crew/Rate Labor

.%:

$:

$:

$:

7516
$7,516

11274
$11,274

7516
$7,516

75160
$75,160

751.6
$7,516

187900
$187,900

704%2.5
$70,463

93950
$93,950

Const Eqp Matl Slc Other

$:

0
$0

$:

$:

$:

$:

$:

$:

$:

$:

$:

0
$0

$:

TOTAL

U.C. per Lot

U.C. per Lot

U.C. per Lot

U.C. per Lot

U.C. per Lot

U.C. per Lot

U.C. per Lol

U.C. per Lot

U.C. per Box

U.C. per Lot

U.C. per Lot

U.C. per Lot

U.C. per Lot

CN-PIPE

CN-PIPE

CN-PIPE

CN-PIPE

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

5000
$5,000

5000
$5,000

—
Porfeble Crane 1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

10.00

1.00

1.00

1.00

0

0

0

0

200
200

300
300

200
200

2000
2,000

20
200

PIPE
Hydraulic Shears Modified For Remote Operation

20000

$20,000$20,000

50000
$50,000

PIPE
Large Plasma Arc Modified For Ramole Operation

50000
$50,000

PIPE
Misc. Remote Adaptations

20000
$20,000$20,000

PIPE
Cul Cyclona Bracket Supporfs $: 7516

$7,516

11274
$11,274

PIPE
Temporary Supporf of Calciner $:

$:PIPE
Demo Tent

10000

$10,000
17516

$17,516

75160
$75,160

751.6
$7,516

PIPE
Cut Up And HoI-Box Celciner $:

0
$0

$:

PIPE
“’Hot Box” Materiels

PIPE
Labor Adjuslmenl For Woddrrg In “Hot” Area - 200%

187900
$167,900

70462.5
$70,463

5,000

1675
1,875

2500
2,500

PIPE
Burn-Out Allowance - 25% Of Hol Work

PIPE
Mock-Up Training - 100% Of Unadjusted Work

93950
$93,!350

PIPE
Small Tools IS Consumables -8% Of Labor Cost

37000

$37,000
0

$0
37000

$37,00001.00

Subtotal
Sales Tax

$463,174 $144,000 $250,000 $0 $857,174
:

INEEL ORG Labor/Submnlractor Overheads
$7,200

$222,8$
$0 $7,200

$0 $72,733 $120,2% $0 $415,796

Subtotal Estimate
Escalation $176,022

$1,280,172

Contingency

$0 $57,461 $95,009 $0
$577,540 $0

$328,492
$186,534 $311,730 $0 $1,077,605

--Total 9111.7.1 EQUIPMENT DEMOLITION - CALCINER CELL 12,325 $1,439,541 $0 $469,929 $776,999 $0 $2,686,469
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Project Namtx CONSTRUCTION DETAIL ITEM REPORT Ctient: V. J. Balls

UNkX Feasibility Study- Option D - Moditled UNEX InNWCF

Labor

1879
$1,879

$:

$:

$:

$:

7516
$22,548

11274
$33,822

7516
$7,516

75160
$75,160

751.6
$7,616

Const Eqp

Prepared By: Rowley! Mitchell lMarler
Estimate Typ& P/arrrringProject Location: /NTEC

Estimate Numbec2570 - OptIon D

LEVEL Org/Subcontractor
- 9111.7.2EQtJIPMENTDEMOLITION- OFF GAS CELL

PIPE

QTY Hrs Crew/Rate Matl

2000
$2,000

5000
“$5,000

20000
$20,000

50000
$50,000

20000
$20,000

$:

$:

10000
$10,000

$:

$:

$:

$:

Slc TOTAL

U.C. per Lot

U.C. per Lot

U.C. per Lot

U.C. per Lot

U.C. per Lot

U.C. per Ea

U.C. per Ea

U.C. par Lot

U.C. per Lot

U.C. per Box

U.C. per Lot

U.C. par Lot

LLC. per Lot

50
50

0

0

0

0

200
600

300
900

200
200

2000
2,000

20
200

CN-PIPE
$37.58

CN-PIPE

CN-PIPE

CN-PIPE

CN-PIPE

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
.$37.58

CN-PIPE
$37.68

CN-PIPE
$37.58

CN-PIPE
$37.58

3879
$3,879

5000
$5,000

20000
$20,000

50000
$50,000

20000
$20,000

7516
$22,548

11274
$’33,822

17516
$17,516

75160
$75,160 “

751.6
$7,516

296882
$296,882

111236.8
$111,237

148441
$146,441

Lift & Bag Halch Covers 1.00

1.00

1.00

1.00

1.00

3.00

3.00

1.00

1.00

10.00

1.00

1.00

PIPE
Porfable Crane

PIPE
Hydraulic ShesrsModified For Remole Operation

PIPE
Large Plaema Arc Modiliad For Remola Operation

PIPE
Misc. Remote Adaptations

PIPE
Cul Tank Bracket Supporfs

PIPE
Tamporary Support of Tanks

PIPE
Demo Tent

PIPE
Cul Up And Hot-Box Tanks -3 Ea.

PIPE
“Hot Box” Olher Materials $:

$:
$:

PIPE
Labor Adjuslmanl For Working In “Hoi” Area - 200% 7,900

2960
2,960

$296,862

111236,8
$111,237

PIPE
Burn-Out Allowance - 25% Of Hol Work

PIPE
Mock-Up Trafning - 100% Of Unadjusted Work

3950
3,950

CN-PIPE
$37.56

148441
$148,441 $: $: $:1.00
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Project Name:

UNEX Feasibility Study - Option D - Moditied UNEX In NWCF
Project LocalIon: INTEC
Estimate Number:2570 - OptIon D

CONSTRUCTION DETAIL ITEM REPORT Client: V. J. Balls

Prepared By: Rowley /Mitchell / Marler
Estimate Type: Pianning

LEVEL Org/Subcontractor QN Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL
- 9111.7.2 EQUIPMENT DEMOLITION - OFF GAS CELL

PIPE U.C. per Lol
Small Tools & Consumables -8% Of Labor Cost

56400
1.00

56400
0 $: $: $56,400 $: $: $56,400

Sublolal $705,001 $0
Sales Tax

$163,400 $0 $0 $866,401

$0 $8,170 $0 $0 $8,170
INEEL ORG Labor/Subconlraclor Overheads $339,1: $0 $82.532 $0 $0 $421,666

Subtotal Estimate
Escalation $267,925

$1,298,236
$0

Corrtingancy
$65,203 $0 $0

$679,080 $0
$333,127

$213,934 $0 $0 $1,093,014

-Total 9111,7,2 EQUIPMENT DEMOLITION - OFF GAS CELL

-. 9111.7.3 EQUIPMENT DEMOLITION - BLEND & HOLD CELL
PIPE U.C. per Lot

Mock-Up Facilily

PIPE U.C. per Lot
Lift & Bag Hatch Covers

PIPE U.C. per Lot
Portable Crane

PIPE U.C. per LoI
Hydraulic Shears Modified For Remote Operation

PIPE U.C. per Lot
Large Plasma Arc Modified For Remote Oparatlon

PIPE U.C. per Lot
MISC. Remote Adaptation

PIPE U.C. per Lot
Cul Tank Bracket SrJpporls

PIPE U.C. per Ea
Temporary Support of Tanks

PIPE U.C. per Lot
Demo Tent

PIPE U.C. per Lot
Cut Up And Hot-Box Tanks -3 Ea.

PIPE U.C. per Box
“Hot Box” Olher Malerials

PIPE U.C. per Lol

Labor Adjustment For Working In “HoI” Area - 200Y.

Iu, tou

o

50
50

0

0

0

0

200
200

300
900

200
200

2000
2,000

20
200

7100
7,100

W.r.l,au

$:
2000

$2,000

5000
$5,000

20000
$20,000

50000
$50,000

20000

$20,000

$:

$:

10000
$10,000

$:

$:

$:

aL,lz.l;slu

250000
$250,000

3679
$3,879

5000
$5,000

20000
$20,000

50000
$50,000

20000
$20,000

7516
$7,516

11274
$33,822

17516

$17,516

75160
$75,160

751,6
$7s516

266618
$266,818

CN-PIPE

CN-PIPE
$37.56

CN-PIPE

CN-PIPE

6N-PIPE

CN-PIPE

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.56

CN-PIPE
$37.58

$: 250000
$250,0001.00

1.00

1.00

1.00

1.00

1.00

1.00

3.00

1.00

1.00

10.00

1.00

1679
$1,879 $:

$:
$:

$8
$:

$:
$:

$:
0

$0$:
7516

$7,516
0

$0

$:11274
$33,822

7516

$7,516

$:
$: 0

$0

$:75160
$75,160 $: $:

751.6
$7,516

266616
$266,816

$:
“o

$0
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Project Name CONSTRUCTION DETAIL ITEM REPORT
UNEX Feasibility Study- Optfon D - Mod[tied UNEX In NWCF
Project Location: /NTEC
Estimale Number:2570 - Opt/on D

Clfenb V. J. Balls

Prepared By: Rowley lMitchell I Marler
Estimate Typ& P/arming

Matl sic Other TOTALLEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp

- 9111.7.3 EQUIPMENT DEMOLITION - BLEND & HOLO CELL
PIPE U.C. per Lot 3550 CN-PIPE 133409

Mock-Up Trsinlng - 100% Of Unadjusted Work 1.00 3,550 $37.58 a $133,409 $:

133409
$: $: $: $133,409

PIPE U.C. per Lot 2660 CN-PIPE 99962.8

Burn-Out Allowance - 25% Of Hot Work 1.00 2,660 $37.58 $99,963 $:

99962.8

$: $: $: $99,963

PIPE U.C. per Lot
Small Tools & Consumables-6% Of Labor Cost 1.00 0 $: $:

50700 50700
$50,700 $: $: $50,700

Sublolal $633,599 $0 $157,700 $250,000 $0 $1,041,299

Sales Tax $0 $7,885 $0 $7,805

INEEL ORG Labor/Subconlrsctor Overheads $304,7: $0 $79,653 $120,2: $0 $504,699

Subtotal Estimate
Escalation $240,790

$1,553,883
$62,928

Contingency
$95,009 $0 $396,726

$790,047 E $206,471 $311,730 $0 $1,306,248

-Total 9111.7.3 EQUIPMENT DEMOLITION - BLENO & HOLD CELL
. . .“- $1,969,222 $0 $514,637 $776,999 $0 ‘--” ---$3,260,858

250000
$250,000

3879
$3,879

5000
$5,000

20000
$20,000

50000
$50,000

20000
$20,000

751.6
$7,516

28185
$28,185

75160
$75,160

28165
$28,185

41

1O,uou

o

50
50

0

0

0

0

20
200

750
750

2000
2,000

- 9111.7.4 EQUIPMENT DEMOLITION -VALVE CUBICLE
PIPE U.C. per Lol

U.C. per Lot

U.C. per Lot

U.C. per Lol

U.C. per Lot

U.C, per Lot

U.C. per Box

U.C. per Lot

U.C. per Lot

U.C. per Lot

CN-PIPE

CN-PIPE
$37.58

CN.PIPE

CN.PIPE

CN-PIPE

CN.PIPE

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.56

250000

$: $250,000 $:1.00

1.00

1.00

1.00

1.00

1.00

10.00

1.00

1.00

Mock-Up Facifily

1879
$1,879 $: 2000

$2,000
PIPE

Lift & Bag Halch Covera

5000
$5,000

PIPE
Porfable Crane

PIPE
Hydraufic Shears Modified For Remote Operation

20000
$20,000

50000
$50,000

PIPE
Large Plasma Arc Modified For Remote Operation

PIPE
Misc. Remote Adaptations $: $20,000

PIPE
Cut Up& ‘HoI Box” Melerials

751.6
$7,516 $:

PIPE
Oemo Malerlals

28185
$28,185

PIPE
Labor Adjustment For Working In “Hoi” Area-200%

75160

$75,160 $:
‘:

I

I
t

CN-PIPE
$37.56

28165
$28,185 $:

PIPE
Burn-Out Allowance - 26% Of Hot Work

750
750

0
$01.00
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Project Name:
UNEX Feasibility Study - Option D - Modit7ed UNEX in NWCF
Project Location: iNTEC
Estimate Nwmben257(! - Upticm D

CONSTRUCTION DETAIL ITEM REPORT

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor
-- 9111.7.4 EQUIPMENT DEMOLITION - VALVE CUBICLE

PIPE U.C. per Lot 1000 CN-PIPE 37580
Mock-Up Training - 100% Of Unadjusted Work 1,00 1,000 $37.58 $37,580

PIPE U.C. per Lot
Small Tools & Consumables -8% Of Labor Cost 1.00 0 $:

Const Eqp

Client: v. J. t3af\S

Preparad By :?owi..y / Mitchell/ viw

Eslimale T’y[Je. ,“iarrning

Matl SIc Other TOTAL

37580
$: $: $: $: $37,500

14250
$: $14,250

14250
$: $: $14,250

Subtotal
Sales Tax

$178,505 $0 $111,250 $250,000 $0 $539,755
$0 $5,563

INEEL ORG Labor/Subconlraclor Overheads $85,8:
$0

$0 $58,191
$5,583

$120,2% $0 $282,320

Subtotal Estimate $007,637
Escalation
Contingency

$67,838 $0 $44,3~3 $95,009
$222,581

$0 $207,240
$0 $145,856 $311,730 $0 $679,967

--Total 9111.7.4 EQUIPMENT DEMOLITION - VALVE CUBICLE 4,750 $554,793 $0 $363,053 $776,999 $0 $1,694,0114

-- 9114.4 CONVEYING SYSTEMS - STORAGE FACILITY
GEN U.C. per EA 1000 CN-SKWK

GANTRY CRANE
34520

2.00
2500000

2,000 $34.52
2534520

$69,040 $: $5,000,000 $: $:

GEN

$5,069,040

U.C. per EA 500 “ CN-SKWK 17260
TRANSFER CART IN TUNNEL

300000 0
1.00 500 $34.52 $17,260

317260
$: $300,000 $0 $: $317,260

GEN U.C. per EA 300 CN-SKWK 10356

5 TON DECONTAMINATABLE BRIDGE CRANE 2.00
250000

600 $34.52
280358

$20,712 J $500,000 $: $: $520,712

GEN U.C. par EA 1000 CN-SKWK 34520
CASK MANUVERING HYDRAULIC PLATFORM 1.00 1,000 $34.52

1000000
$34,520 $: $1,000,000

1034520
$: $: $1,034,520

Subtotal $141,532
Sales Tax

$0 $6,800,000 $0
$0

$0 $6,941,532

INEEL ORG LaboriSubsontractor Overheads
$0 $340,000 $0 $0 $340,000

$50.218 $0 $2,533,379 $0 $0 $2.583.597

Subtotal Estimate
Escafalion $49,203

$9,065,129

Contingency
$0 $2,482,169 $0 $0

$21,666
$2,531,392

$0 $1,094,001 $0 $0 $1,115,607

-Total 9114.4 CONVEYING SYSTEMS - STORAGE FACILITY 4,100 $262,638 $0 $13,249,569 $0 $0 $13,512,208

— 9115.1.1 MECHANICAL DEMO - CALCINER CELL
PIPE U.C. per Ea 3 CN-PIPE 112,74

Cut & Cap Piping At Cell Wall - Small 28.00 84 $37.58 $3,157
124.74

$: $3X $: $: $3,493

PIPE U.C. per Ea 4 CN-PIPE 150.32
Cul & Cap Piping At Cell Wall - 4“ 2.00 8 $37.58 $301

180.32
$: $: $: $: $361

PIPE U.C, per Ea 6 CN-PIPE 225.48

Cul & Cap Piping At Cell Wall - 8“ 1.00 6 $37.58 $225
275.48

$: $: $: $: .$275
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Project Nam= CONSTRUCTION DETAIL ITEM REPORT Clienk V. J. Balls

Prepared By: Rowleyl Mitchell I MaderfJN& Feasibility Studv - ODtIon D - Modified UNEX in NWCF
Prolect Locatiom- iNTE~ - Estimate TypR P/arming

QTY

Estimate Number:2570 - Option-D

Hrs

0.12
108

0.25
15

0.5
15

2
62

8
16

10
310

200
200

1000
1,000

400
400

4:

160
160

10

Crew/Rate

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.56

Labor

4.51
$4,059

9.395
$564

16.79
$564

75.16
$2,330

300.64
$601

375.6
$11,650

7516
$7,516

37580
$37,560

15032
$15,032

3006.4
$15,032

6012.8
$6,013

375.8
$75,160

7516
$7,516

75.16
$18,790

52612
$52,612

517476.6
$517,477

194100.7
$194,101

Matl sic Other

$:

0
$0

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

TOTALLEVEL Org/Subcontractor
— 9115.1.1MECHANICALDEMO- CALCINERCELL

PIPE

—

900.00

60.00

30.00

31.00

2.00

31.00

1.00

1.00

1.00

5.00

U.C. per Lf

U.C. per Lf

U.C. perLf

U.C. per Ea

4.51
$4,059

9,395
$564

18.79
$564

75.16
$2,330

300.64
$601

375.6
$11,650

7516
$7,516

37580
$37,580

17032
$17,032 ‘

3006.4
$15,032

6012.8
$6,013

375.13
$75,160

7516
$7,516

95.16
$23,790

52612
$52,612

517476.6
$517,477

194100.7
$194,101

Remove Piping - Small

PIPE
Remove Piping - 4“

PIPE .
Remove Piping - 6“

PIPE
Remove Pipe Supporls

PIPE
Remove Larga Knife Gale Valves

PIPE
Idanlify, Verify, And Isolala Piping To Ba Removed

$:
U,C. per Ea

U.C. per Line

U.C. per Lot

U.C. per Lot

U.C. per Lot

PIPE
Cul Up Pipkrg For “Hot Boxing”

PIPE
Bag & Box piping

PIPE
Scaffolding In Cell

PIPE
Cut 16” Pipe

PIPE
Cut 16” Pipe At Cyclone

PIPE
Cut Calciner Pipes

PIPE
Cut Piping At Botlom Of Calctner

PIPE
Plug Calclrmr Pipe Ends

PIPE
Remove Misc. Piping & Supports

PIPE
Labor Adjustment For Working In ‘HoI” Area - 200%

2000
$2,000

CN-PIPE
$37.50

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37,56

CN-PIPE
$37.56

CN-PIPE
$37.58

U.C. per Ea

U,C, per Ea

U.C. per Ea

U.C, par Lot

U,C. per Ea

U.C. per Lot

U.C. per Lot

U.C. per Lol

$:

$:
1.00

2,000

200
2001,00

250.00

1.00

1.00

1.00

2
500 $5,0% .$:

$:1400
1,400

13770
13,770

5165
5,165

PIPE
Burn-Out Allowanse - 25% Of Hot Work
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Project Name: CONSTRUCTION DETAIL ITEM REPORT
UNEX Feasibility Study - Option D - Modified UNEX In NWCF
Project Location: /NTEC
Eslimate Number:257f) - Option D

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp . Matl Slc Other TOTAL
--- 9115.1.1MECHANICALOEMO - CALCINER CELL

PIPE U.C. per Lot 6885 CN-PIPE 256738.3
Mock-Up Training - 100% Of Unadjusted Work

o
1.00 0,885 $37.58 $258,738

258738.3
$: $0 $: $; $258,738

PIPE U.C. per Lot CN-PIPE
Small Tools & Consumables -8% Of Labor Cost

98000
1,00

98000
0 $: $: $98,000 $: $: $98,000

Sublotal
Sales Tax

$1,229,016 $0 $105,446 $0 $0
$0

$1,334,462

INEEL ORG Labor/Subcontractor Ovarheads
$5,272 $0 $0 $5,272

$591,2% $0 $53,260 $0 $0 $644,466

Subtotal Estimate
Escalation $467,069 $0

$1,984,201
$42,077 $0 $509,146

Contingency $937,789 $0 $64,483 $0 x $1,022,272

---Total 9115.1.1 MECHANICAL DEMO - CALCINER CELL 32,704 $3,225,061 $0 $290,538 $0 $0
------ ..
Vwl%tilu

--- 9115.1.3 MECHANICAL DEMO - OFF GAS CELL
PIPE

Cul & Cap Piping Al Cell Wall - Small
124.74
$3,493

U.C. per Ea

U.C. per Ea

U.C. per Ea

U.C. per Lf

U.C. per Lf

U.C. per Lf

3
84

CN-PIPE
$37.58

CN-PIPE
$37.58

112.74
$3,157

150.32

$1,804

$3::

30

28.00

12.00

10.00

900.00

60.00

30.00

31.00

2.00

31.00

1.00

1.00

PIPE
Cut & Cap Piping At Cell Wall - Medium

4
48

0
$0

$:

180.32
$2,164$360

PIPE
Cul & Cap Piping At Cell Wall - Large

CN-PIPE
$37.58

6
60

225.48
$2,255

4.51
$4,059

$:
$:

$5:
275,48
$2,755

PIPE
Remove Piping - Small

0.12
108

0.25
15

CN-PIPE
$37.58

CN-PIPE
$37.58

4.51
$4,059

PIPE
Remove Piping - Medium

9.395
$564 $:

0
$0

$:

$:
$:

$:

9.395

$564

P!PE
Remove Piping - Large

CN-PIPE
$37.58

0.5
15

18.79
$564 $:

$:
$: 18.79

$564

U.C. per EaPiPE
Remove Pipe Supports

2
62

8
16

CN-PIPE
$37.58

CN-PIPE
$37.58

75.16
$2,330

300.64
$601

$: 75.16
$2,330

PIPE
Remove Valves

U.C. per Ea

U.C. per Line

U.C. per Lol

U.C. per Lot

o
$0

300.64

$601

PIPE
Identify, Verify, And Isolate Piping To Be Removed

10
310

200
200

CN-PIPE
$37.58

CN-PIPE
$37.58

375.8
$11,650 $: 375.8

$11,650

PIPE
Cut Up Piping For “Hot Boxing”

7516
$7,516

37580
$37,560

$:
0

$0

$: 7516
$7,516

PIPE
Bag & Box Piping

1000
1,000

CN-PIPE
$37.58 $: 37580

$37,580
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Project Namrx CONSTRUCTION DETAIL ITEM REPORT Clienb V. J. Balls
UNEX Feasibility Study- Option D - Modified UNEX In NWCF
Project Locatiom INTEC
Estimate Number:2570 - Opt/on D

PreDared BY: Rowiev/ Mitchell/ Marler
Estimate T~p.ExPlannkg

Hrs Crew/Rate Labor Const Eqp Matl sic OtherLEVEL Org/Subcontractor
- 9115.1.3MECHANICALDEMO- OFF GAS CELL

PIPE

QTY TOTAL

17032
$17,032

375.8
$3,382

52612
$52,612

285606
$285,608

107103
$107,103

142804
$142,804

54300
$54,300

U.C. perLol
1.00

400
400

CN-PIPE
$37.58

15032
$15,032

2000
$2,000Scaffolding In Cell

PIPE U.C. per Ea
Cut Pipes Q Tanks 9.00

10
90

CN-PIPE
$.37.56

375.6
$3,362

0
$0

PIPE U.C. per Lot
Remove Misc. Piping & Supports 1.00

1400
1,400

CN-PIPE
$37.56

52612
$52,612

PIPE U.C. per Lol
Labor Adjustment For Wofking In “Hot” Area-200% 1.00

7600
7,600

CN-PIPE
$37.58

285608

$285,606

PIPE U.C. per Lol
Burn-Oul Allowance - zsy. OfHot Work 1.00

CN-PiPE
$37.56

107103
$107,103 $:2,850

3800
3,600

PiPE U.C. par Lol
Mock-Up Trainbrg - 100% Of Unadjusted Work 1.00

CN-PIPE
$37.56

142804
$142,804

PIPE U.C. per Lot
Small Tools & Consumables-8% Of Labor Cost 1.00

CN-PIPE 54300
$54,300o

Subtolal $678,620 $0 $57,496 $0 W $736,116
Sales Tax $0 $2,875
INEEL ORG Labor/Subcontractor Overheads $326,4:

$0 $0
$0

$.2.875
$29,041 $0 $0 $355,484

Subtotal Eellmate $1,094,474
Escalation $257,899 $22,943 $0
Contingency

$0
$517,814 z $46,065 $0

$280,842
$0 $563,800

-Total 9115.1.3 MECHANICAL DEMO - OFF GAS CELL 18,058 $1,780,776 $0 $168,420 $0 $0 $1,939,196

-- 9115.4.4 MECHANICAL DEMO - BLEND & HOLD CELL
PIPE U.C. per Ea 3 CN-PiPE 112.74

Cut & Cap Piping At Cell Wall- Small 26.00 64 $37.56 $3,157 . $: $3: $: 124;74
$3,493

PIPE U.C. per Ea 4 CN.PIPE 150.32
Cut & Cap Piping Al Cell Wall - Medium 12.00 46 $37.58 $1,604 $: $3:

160.32
$2,164

PIPE U,C. par Ea 6 CN-PIPE 225.46
Cul & Cap Piping At Cell Wall-Large 10,00 60 $37.56 $2,255 $: $5%

275.46
$2,755

PIPE U.C. par Lf 0.12 CN-PIPE 4.51
Remove Piping - Small 900.00 108 $37.58 $4,059 $: $:

4.51
$4,059

PIPE U.C. per Lf 0.25 CN-PIPE 9.395
Remove Piping - Medium 60.00 15 $37.58 $564 $: $:

9.395
$564

PIPE U.C. per Lf 0.5 CN-PIPE 18.79

Remove Pfping - Larga 30,00 15 $37.56 $564 $: $:
18.79
$564.
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Project Name:
UNEX feasibility Study- Option D - Modified UNEX in NWCF

CONSTRUCTION DETAIL ITEM REPORT Client: V. J. Baiis
PreDared BY: Rowiev I Mitcheii I Marier

Projecl Localion:- iNTEC -
Estimate Number:2570 - Option D

LEVEL Org/Subcontractor
-- 9115.1.4MECHANICALDEMO- BLEND& HOLDCELL

PIPE
Remove Pipe Supports

PIPE
Remove Valves

PIPE
Identify, Verify, And Isolale Piping To Be Removed

PIPE
Cut Up Piping For “HoI Boxing”

PIPE
Bag & Box Piping

PIPE
Scaffolding In Cell

PIPE
Cut Pipes ~ Tanks

PIPE
Remove Misc. Piping & Supporis

PIPE
Labor Adjustment For Working In “Hot” Area - 200%

PIPE
Burn-Out Allowance - 25% Of Hot Work

PIPE
Mock-Up Training - 100% Of Unadjusted Work

PIPE
Small Tools & Consumables -8% Of Labor Cost

QTY

U.C. per Ea

U.C. per Ea

U.C. per Line

U.C. per Lot

U,C. per Lot

U.C. per Lot

U.C. per Ea

U,C. per Lot

U.C. per Lot

U.C. par Lot

U.C. par Lot

U.C. per Lot

31.00

2.00

31.00

1.00

1.00

1.00

9,00

1.00

1.00

1.00

1,00

1.00

Hrs

2
62

8
16

10
310

200
200

1000
1,000

400
400

10
90

1400
1,400

7600
7,600

2850
2,850

3800
3,800

0

Crew/Rate

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37.58

CN-PIPE

Labor

75.16
$2,330

300.64
$601

375.8
$11,650

7516
$7,516

37580
$37,580

15032
$15,032

375.8
$3,382

52612
$52,812

285608
$285,608

107103
$107,103

142804
$142,604

$:

Const Eqp

$:

$:

$:
$:

$:
0

$0

$:

Estimate Type: iJianrr~ng

Matl

$:

$:

$:

$:

0
$0

SIc

$2,000

$:

0
$0

$:

$:

$:

54300
$54,300

Other

$8

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

$:

TOTAL——

75.16
$2,330

300.64
$601

375.8
$11,650

7516
$7,516

37580
$37,580

17032
$17,032

375.8
$3,382

52612
$52,612

265606
$285,606

107103
$107,103

142804
$142,804

54300
$54,300

Sublotal $678,620 $57,496 $0 $0 $736,116
Sales Tax Y $2,675
INEEL ORG Labor/Subcontractor Overheads

$0 $0
$326.4: $0 $29,041

$2,875
$0 $0 $355,484

Subtotal Estimate $1,094,474
Escalation $257,899 $0 $22,943 $0 $0
Continfrency $517,814

$280,842
$0 $46,065 $0 $0 $563,880

--Tolal 9115.1.4 MECHANICAL DEMO - BLEND& HOLD CELL 18,058 $1,780,776 $0 $158,420 $0 $0 $1,939,196

-- 9115.1.5 MECHANICAL DEMO - VALVE CUBICLE
PIPE U.C. per Ea 3 CN-PIPE 112.74

Cul & Cap Piping At Cell Wall - Small 28.00 64 $37.58 $3,157

08i30i2000 Success Estimating and Cost Management System
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1.

ProjectNamrx CONSTRUCTIONDETAIL ITEMREPORT
LINE)( Feasibility Study- Option D - Modified UNEX In NWCf-
Project Location: INTEC
Eslimate Numbe~2570 - Optfon D

LEVEL “ Org/Subcontractor
— 9115.1.5MECHANICALDEMO-VALVECUBICLE

PIPE
Cul & Cap Piphrg At Cell Wall-Medium

PIPE
Cul & Cap Pip~ng At Cell Wall - Large

PIPE
Remove Piping - Small

PIPE
Remove Piping - Medium

PIPE
Remove Piping - Lerge

PIPE
Remove Pipe Supports

PIPE
Remove Valves

PIPE
Identify, Verify, And Isolate Piping To Be Removed

PIPE
Cut Up Piping For “Hot Boxing”

PIPE
Bag & Box Piping

PIPE
Scaffolding In Cell

PIPE
Remove Misc. Pfphrg & Suppofia

PIPE
Labor Adjustment For Working In “Hot” Area-200%

PIPE
Burn-Out Allowanm - 25% Of Hot Work

PIPE
Mock-Up Training - 100% Of Unadjusted Work

QTY

U.C. per Ea

U.C. per Ea

U.C. per Lf

U.C. per Lf

U.C. per Lf

U.C. per Ea

U.C. per Ea

U,C, per Line

U,C. per Lol

U.C, per Lot

U.C. per Lot

U.C, per Lot

U.C. per Lot

U.C. per Lot

U.C. per Lol

12.00

10.00

900.00

60.00

30.00

31.00

2.00

31.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

Hrs

4
48

8
60

0.12
108

0,25
15

0,5
15

2
62

8
16

10
310

200
200

1000
1,000

400
400

1400
1,400

7436
7,436

892
892

3716
3,718

Crew/Rate

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.58

CN-PIPE
$37.56

CN-PIPE
$37.5a

CN-PIPE
$37.58

CN-PIPE
$37.56

&N-PIPE
$37.58

CN-PIPE
$37.56

CN-PiPE
$37.58

CN-PIPE
$37.58

CN-PIPE
$37,58

CN-PIPE
$37.56

Labor

150.32
$1,804

225.48
$2,255

4.51
$4,059

9.395
$564

18.79
$564

75.16
$2,330

300.64
$601

375.6
$11,650

7516
$7,516

37560
$37,580

15032
$15,032

52612
$52,612

279444.88
$279,445

33521.36
$33.521

139722.44
$139,722

Const Eqp

$:

$:

$:

$:

$:

$:

$:

$:

$;

$:

$:

$:

$:

$:

$:

ClienL V. J. Balls

Prer)ared By: Rowlev/ Mitche/I/ Marler
Es~male T~psx Planning

TOTAL

180.32
$2,164

275.46
$2,755

4.51
$4,059

9.395
$564

18.79
$564

75.16
$2,330

300.64
$601

375.8
$11,650

7516
$7,516

37500
$37,580

17032
$17,032

52612
$52,612

279444.88
$27~,445

33521.36
$33,521

139722,44
$139,722
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Project Name:

UNEX Feasibility Study - Option D - Modified UNEX In
Projecl Location: INT’EC
Eslimale Number:2570 - Option D

CONSTRUCTION DETAIL ITEM REPORT
NWCF

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL
-- 9115.1.5 MECHANICAL DEMO - VALVE CUBICLE

PIPE U.C. per Lo! CN-PIPE
Small Tools & Consumables -8% Of Labor Cost

47400 0
1.00

47400
0 $: $: $47,400 $0 $: $47,400

Sublolal $592,411 $0
Sales Tax

$50,596 $0 $0 $643,007

$0 $0 $2,530
INEEL ORG Labor/Subcontractor Overheads

$0
$284,973

$0 $2,530

$0 $25,556 $0 $0 $310,529

Subtotal Estimate $956,066
Escalallon $225,137 $0 $20,190
Contingency $452,034

$0 $0 $245,327

$0 $40,537 $0 $0 $492,571

$0

500
$2,500

500
$3,500

500
$2,500

500
$2,500

500
$7,000

500
$1,500

500
$1,000

500
$11,500

500
$1,000

500
$2.000

$139,408 $0 $0

$:
$:
$:
$:
$:
$:

$:

$:

$:

0
$0

$1,693,983
. ----- .. —-._.—

--Total 9115.1.5 MECHANICAL DSiMCr- VALVE CUf31GLE

- 9116.2,1 HVAC - NEW - NWCF
HVAC

Vent, Centrifugal Fans -20 hp

HVAC
Vent. Centrifugal Fans -25 hp

HVAC
Vent. Centrifugal Fans -30 hp

HVAC
Vent. Centrifugal Fans -40 hp

HVAC
Vent. Centrifugal Fans -50 hp

HVAC
Vent, Centrifugal Fans -80 hp

HVAC
“HEPA Filler Bank - Single Slage - 4X4 -12 Filters Per
Bank
Memo Each Filter is 24” x 24”.

HVAC
●HEPA Filler Bank - Single Stage - 4X4 -16 Fillers Per
Bank
Memo Each Filter Is 24” x 24”.

HVAC
‘HEPA Filler Bank - Dual Stage - 4X4 -12 Fillers Per
Bank
Memo Each Filter is 24” x 24”.

HVAC
●HEPA Filler Bank - Dual Slage - 4X4 -16 Fillers Per
Bank
Memo: Each Filler is 24” x 24”.

15,764 $1,554,555

354.8
$1,774

425.70
$2,980

425.76
$2,129

638.64
$3,193

496.72
$6,954

1419.2
$4,258

1064.4
$2,129

1419.2
$32,642

1419.2
$2,838

1774
$7,098

U.C. per Ea

U.C. per Ea

U.C. par Ea

U.C. per Ea

U.C. par Ea

U.C. per Ea

U.C. per Ea

U.C. per Ea

IJ.C. per Ea

U.C. per Ea

10
50

CN-SUEE
$35.48

CN-SHEE
$35.48

CN-SHEE
$35.48

CN-SHEE
$35.48

CN-SHEE
$35.48

CN-SHEE
$35.48

CN-SHEE
$35.46

5700
$26,500

6554.8
$32,7745.00

7.00

5.00

5.00

14.00

3.00

2.00

23,00

2.00

4.00

12
84

9000
$63,000

0
$0

9925.76
$69,480

12
60

9000
$45,000

0
$0

9925.76

$49,629

16
90

13000
$65,000

14138.64
$70,693

14
196

15000
$210,000

15996.72
$223,954

40
120

27000
$81,000

28919.2
$86,756

30
80

72000
$144,000

73564.4
$147,129

40
020

CN-SHEE
$35.48

96000
$2,208,000

97919.2

$2,252,142

40
80

CN-SHEE
$35.46

144000
$288,000

145919.2
$291,838

50
200

CN-SHEE
$35.48

192000
$768,000

194274
$777,096
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Project Namtx CONSTRUCTION DETAIL ITEM REPORT Client V. ./. Balls

Prepared BY: Rowleyl Mitchell IhlarlerUNEX Feasibility Study- Option D - Modified UNEX In NWCF
ProjectLocalion /NTEC
EstimateNumbec257tJ- Option D

Es~mate T~pe Planrrkg

Matl Slc OtherLEVEL Org/Subcontractor
- 9115.2.1HVAC- NEW - NWCF

HVAC

QTY Hrs CrewlRate

60 CN-SHEE
60 $35.46

46 CN-SHEE
46 $35.46

0.9 CN-SHEE
90 $35,48

100 CN-SHEE
100 $35.46

100 CN-SHEE
100 $35.48

100 CN-SHEE
100 $35.48

40 CN-SHEE
40 $35.46

3500 CN-SHEE
3,500 $35.48

0

Labor

2126.6
$2,129

1703.04
$1,703

31.932
$3,193

3546
$3,548

3548
$3,548

3546
$3,548

1419.2
$1,419

124160
$124,180

3’:

TOTAL

37128.8
$37,129 . .

22703.04
$22,703 .

161.932
$16,193

6048
$6,048

8546
$8,548

8546
$8,548

3419.2
$3,419

189180
$189,180

7500
$7,500

U.C. per Ea
1.00

35000

Chiller (Comp181e Wilh Compressor & Fans)- 60 Ton $35,000

HVAC
Chiller (Complete with Compressor & Fans)- 40 Ton

U.C. per Ee
1.00

21000
$21,000

HVAC
Aclualed Air Dampers

U.C. per Ea
100.00

150
$15,000

U.C. per Lot
1.00

HVAC
Pre-Fillers

2500
$2,500

HVAC
Healing Coils

U.C. per Lot
. . 1.00

5000 $:$5,000

HVAC
Cooling Coils

U.C. per Lot
1.00

5000
$5,000

HVAC
Heal Recova~ Coil

U.C. per Lot
1.00

2000 $:$2,000

HVAC
Sheet Metal Duclwork

U.C. per Lot
1.00

65000
$65,000 $:

U.C. per Lol
1.00

7500
$7,500

HVAC
Tesl & Balance

o
$0

Subtotal $209,261

Sales Tax

$35,000 $4,051,000 $7,500 $0
$202,550

$4,302,761

INEEL ORG Labor/Subcontractor Overheada $95,4% $15,9% $1,941,133
$0 $202,550

.$3*4E $0 $2,056,026

Subtotal Estimate $8,581,337

Escalation $78,201 $13,080 $1,589,556 $2,603 $0
Contingency $157,013 $26,261 $3,191,538

$1,683,639
$5,627 $0 $3,380,440

-Total 9115.2.1 HVAC - NEW- NWCF 5,898 $639,973 $90,313 $10,975,777 $19,353 $0 $11,625,416

- 9115.2.2 PIPING - NEW - NWCF
PIPE U.C. oer Lot 3500 CN-PIPE 131530 0 150000 2815300 0

Piping Modillcalions 1.00 3,500 $37.58 $131,530 $0 $150,000 $0 $0 $281,530
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Projecl Name:

UNEX Feasibility Study - Option D - Modified UNEX In NWCF
Project Location: /N7TSC

Eslimate Numbec2570 - Opflon D

CONSTRUCTION DETAIL ITEM REPORT Client:

Prepared By:

Estimate Type:

V. J. Balls

Rowley 1 Mitchell I Marler
Planning

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl SIc Other TOTAL
- 9115,2.2 PIPING - NEW - NWCF

Subtolal
.

$131,530 $0
Sales Tax

$150,000 $0
$0

$281,530
$7,500 :

INEEL ORG Labor/Subcontractor Overheads
$0 $7,500

$63,2X $0 $75,764 $0 $0 $139,035

Subtotal Estimate
Escalation $49,986 $0 $59,855 $0

$428,085
$0

Contingency $100,363 $0 $120,179
$109,841

$0 $0 $220,542

--Total 9115.2.2 PtPING - NEW - NWCF 3,500 $345,150 $0 $413,298 $0 $0 $758,448

--- 9115.2,3 FIRE PROTECTION . NEW - NWCF
FP U.C. per Lot 750 CN-SPRI 27690 30000 57690

Fira Protection Modifications 1.00 750 $36.92 $27,690 $: $30,000 $: $: $57,690

Subtotal $27,690 $0
Sales Tax

$30,000 $0 $0 $57,690

$ll,6fi

$0 $1,500 $0 $0 $1,500
INEEL ORG Labor/Subcmtractor Overheads $0 $13.209 $0 $0 $24,820

Subtotal Estimate $84,010
Escalation $10,085 $0

Contingency
$11,472 $0 $0 $21,557

$20,248 $0 $23,034 $0 $0 .%43,283

--Total 9115.2.3 FIRE PROTECTION - NEW - NWCF 750 $89,634 $0 $7%215 $0 $0 $148,850

--- 9115.2,1 HVAC . TFD FACILITY - HOT CELL
HVAC U.C. per Lot 1100 CN-SHEE 39028 20000

(“)Sheet Metal Ductwork

59028
1.00 1,100 $35.48 $39,028 $: $20,000 $: $:

Memo The hot call Is approximately 77’ x 51’ x 77’ high.

$59,028

HVAC U.C. per Lot 750 CN-SHEE 26610 3000 300000 329610
HVAC Equipment 1.00 750 $35.48 $26,610 $3,000 $300,000 $: $: $329,610

HVAC U.C. per Lot 300 CN-SHEE 10644
tiEPA Fillers

150000 160644
1.00 300 $35.48 $10,644 $; $150,000 $: $: $160,644

HVAC U.C. per Lot 100 CN-SHEE 3548 9000

Diffusers, Grilles, Dampers, Regislers
12546

1.00 100 $35.48 $3,548 $: $9,000 $: $: $12,548

HVAC U.C. per Lot 200 CN-SHEE 7096 2500 9596
Misc. Sheet Melal 1.00 200 $35.46 $7,096 $: $2,500 $: $: $9,596
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Project NamG CONSTRUCTION DETAIL ITEM REPORT Client
UNEXFeasibility Study- Option D - Modified LfNEXhr NWCF Prepared By:
Project Locatlom /NTEC Estimate Typ~

Estimate Numbec2570 - Optforr D

.,

V. J. Balls

Rowley! Mitchell / Marler
Planning

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl sic Other TOTAL
- 9115,2.1HVAC- TFDFACILITY- HOT CELL

HVAC U.C. per Lot 200 CN-SHEE 7096 0 0 0 0 7096
Test & Balance 1.00 200 $35.48 $7,096 $0 $0 $0 $0 $7,096

Sublo!al $94,022 $3,000
Sales Tax

$481,500 $0 W $578,522
$24,075

INEEL ORG Labor/Subcontractor Overheads $42,9%
$0

$1 ,3E $230,722

$0 $24,075
$0 $0 $274,999

Subtotal Estimate
Escalation

$877,596
$35,136 $1,121 $188,934 $0

Contingency $70,547
$0 $225,191

$2,251 $379,345 $0 $0 $452,143

-Total 9115.2.1 HVAC - TFD FACILITY - HOT CELL 2,650 $242,613 $7,741 $1,304,576 $0 $0 $1,554,929

- 9115,2.2 HVAC - TFD FACILITY - OPERATING CORRIDORS
Memo: . The operathrgcorridors and aqulpment areas are approxlmirfely 72,500 square feet of totrdfloor area. Includes the floor area of all levels.

HVAC U.C. per Lot 4000 CN-SHEE
~)SheatMelalDuctwork

141920
1.00

140000
4,000 $35.48 $141,920

281920
$: $140,000 $: $:

Memo Includes all sorddors and equlpmenl areas - approximately 72,500 square feet of floor space.
$261,920

HVAC U.C. per Lot 4000 CN-SHEE 141920 15000 525000 681920
HVAC Equipment 1.00 4,000 $35.48 $141,920 $15,000 $525,000 $: $: $681,920

HVAC U.C. per Lot 200 CN-SHEE 7096
Diffusers, Grilles, Oampers, Registers

13000
1.00 200 $35,48

20098
$7,098 $: ‘ $13,000 $: $: $20,096

HVAC LLC. per Lot 350 CN-SHEE 12418 5000

Misc. Sheet Melal 1.00 350 $35.46 $12,418 $:
17418

$5,000 $: $: $17,418

HVAC U.C. par Lot 300 CN-SHEE 10644
Test & Balance 1.00 300 $35,46 $10,644

10644
$: $: $: $: $10,644

Subtotal
Sales Tax

$313,998 $15,000 $683,000 $0 $0
$34,150

$1,011,998

INEEL ORG Labor/Subccmlraclor Overheads $143,2:
$0

$6,6%
$0

$327,276 $0
$34,150

$0 $477,416

Subtotal Estimate
Escalallon $117,341 $5,606 $266,000

$1,523,564
$0 $0

Contingency $235,600 $11,255 $536,094
$390,947

$0 W $784.949

---Total 0115.2,2 HVAC - TFD FACILITY - OPERATING CORRIDORS 8,850 $610,234 $38,70e $1,850,520 $0 $0 $2,090,460

-. 9115.2.3 PLUMBING / PIPING - TFD FACILITY
PIPE U.C. per Sf 0.15 CN-PIPE 5.637

Process Piping 134700.00 2,055 $37.56 $77,227 $:
12.637

$95,90: $: $: $173,127
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Project Name: CONSTRUCTION DETAIL ITEM REPORT
UNEX Feasibility Study - Option D - Modified UNEX In NWCF

Project Localion: INTEC
Estimate Numben2570 - OPffrYrr D

LEVEL Org/Subcontractor
— 9115.2.3 PLUMBING/ PIPING - TFD FACILITY

PIPE
Building Plumbing

QTY Hrs Crew/Rate Labor Const Eqp

Client: V. J. Balls
Prepared By: Rowley I Mitchell I Marier
Eslimate Type: Planning

Matl WC Other TOTAL

U.C. per Sf 0.05 CN-PIPE 1.879 0
13,700<00 685 $37.58 $25,742 $0

4.870
$41,108 $: $: $66,842

Sublolal $102,969 $0
Sales Tax

$137,000 $0 $0
$0

$239,969
$6,850

INEEL ORG Labor/Subconlraclor Overheads $49,5%
$0 $0 $6,850

$0 $69,196 $0 $0 $118,730

Subtotal Estimate $365,549
Escalation
Contingency

$39,132 $0 $54,666 $0 $0 $93,800
$76,570 $0 $109,763 $0 $0 $186,333

---Total 9115.2.3 PLUMBING / PIPING - TFD FACILITY 2,740 $270,203 $0 $377,479 $0 $0 $647,682

--- 9115.3.1 HVAC - BOILER HOUSE
HVAC U.C. per LOT 200 CN-SHEE 7096 240

IIVAC
36700 1000

1,00 200 $35.46
45036

$7,096 $240 $:

Memo Based on AFC eslimate /12547-A. This will be a two bolter syslam vs. a four in estimate 2547-A, all quantities are halved.

$36,700 $1,000 $45,036

Sublolal $7,096 $240 $36.700 $1,000 $0
Sales Tax $1,835

$45,036

INEEL ORG Labor/Subconlraclor Overheads $3,2:
$0

$IE $17,586
$1,835

$4: $0 $21,390

Subtotal Estimate $68,261
Escalation $2,652 $90

Contingency

$14,401 $374 $0
$5,324 $180 $28,914 $750

$17,516
$0 $35,168

---Total 9115.3.1 HVAC - BOILER HOUSE 200 $18,310 $619 $99,435 $2,560 $0 $120,945

-- 9115.3.2 PLUMBING - BOILER HOUSE
PIPE U.C. per Lol 40 CN-PIPE 1503.2 600 2103.2

Building Drain 1,00 40 $37.58 $1,503 $: $600 $: $: $2,103

PIPE U.C. per Lot 20 CN-PIPE

Building Water

751.6 300 0
1.00 20 $37.58 $752

1051.6
$: $300 $: $0 $1,052

Sublotal $2,255 $0 $900 $0 $0 $3,155
Sales Tax $0 $45

INEEL ORG Labor/Subcontractor Ovarheads $1 ,0%
$0 $0 $45

$0 $455 $0 $0 $1,539

Subtotal Estimate
Escalation $657

$4,739
$0 $359 $0 $0 $1,216

Continoencv $1,721 $0 $721 $0 $0 $2.442

---Total 9115.3.2 PLUMBING - BOILER HOUSE 60 $5,917 $0 $2,460 $0 $0 $8,397

-- 9115.3.3 PIPING - BOILER HOUSE
PIPE U.C. per Ea 200 CN-PIPE

Boilers

7516 2000 50000 0
2.00 400 $37.58 $15,032

59516
$4,000 $100,000 $0 $: $119,032
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ProjectNamst CONSTRUCTION DETAIL ITEM REPORT Cllenh V. J. Balls

UNEX Feasibility Study- Option D - Modified UNEX In NWCF Prepared By: Rowleyl Mitcheil I Marler
Project Location /NTEC Estimate Type Planning
Estimate Number:2570 - OptIon D

-LEVEL Org/Subcontractor
- 9115.3.3PIPING- BOILERHOUSE ~

PIPE
STEAM & SUPPORT PIPING

QTY Hrs Crew/Rate Labor Const Eqp Matl sic Other TOTAL

U.C. per LOT 750 CN-PIPE 28185 40000
1.00 750 $37.58

66165
$28,185 $: $40,000 $: “$: $68,185

INSUL U.C. per LOT 175 CN-ASBE 6461 8920 15381
PIPE INSULATION 1.00 175 $36.92 $6,461 $: $6,920 $: $: $15,381

Sublolal
Sales Tax

$49,678 $4,000 $148,920 $0 $0 $202,598

INEELORGLabor/SubconkaclorOverheads $23,42
.$7,446 $0

$1,9% $74,640
$0 $7,446

$0 $0 $100,063

Subtotal Estimate $310,107
Escalation
Conlhrgancy

., $18,777 $1,520 $59,276 $0 $0
$37,701 $3.052 $119.016 $0

$79,573
$0 $159.769

--Total 9115.3.3 PIPING - BOILER HOUSE 1,325 $129,654 $10,496 $409,298 $0 $0 $549,449

- 9115.3.4 FIRE PROTECTION - BOILER HOUSE
U.C. par SF

FIRE SPRINKLER SYST~~ - BOILER BUILDING 3,120.00 0 $: $: $: $12,48: $: $12,46i

Sublolal $0 $0
Ssles Tax

$0
$0 $0

$12,460 $12,480
:

INEEL ORG Labor/Subconlreclor Overheads
$0

$0 $0 $0 $5,2X $0 $5,22

Subtotal Estimate
Escalation $0 $0
Contingency

$0 $4,545
$17,713

$0
$0

$0
$4,545

$0 $9,126 $0 $9,126

-Total 9115.3.4 FIRE PROTECTION - BOILER HOUSE o $0 $0 $0 $31,3a4 $0 $3i,3e4

- 9116.4.1 HVAC - STORAGE FACILITY
HVAC U.C. ner Lol 1100

1.00 1,100
CN-SHEE 39028

$35.48 $39,028

20000
$20,000 $: $: 59028

$59,026(’)Shaet Melal Ductwork
Memo The Inlerim Storage Facility Is approximately 140’ x 146’ x36’ high.

HVAC U.C, per Lot
HVAC Equipment

500
1.00 500

CN.SHEE 17740
$35.48 $17,740

3000
$3,000 $:$100,000 $120,740

HVAC U.C. per Lol
HEPA Fillers

300
1.00 300

CN-SHEE 10644
$35.46 $10,644

CN-SHEE 3546
$35.48 $3,546

150000
$150,000 $: 160644

$160,644

HVA~ U.C. per Lot
Diffusers, Grilles, Dampers, Registera

100
1.00 100

9000
$9,000

12548
$12,546

HVAC U.C. per Lot
Mist, Sheet Melal

CN-SHEE 7098
$35.46 . $7,096

200
1.00 200 $:.

2500
$2,500

9596
$9,596
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Project Name:

UNEX Feasibility Study- Option D - Modified UNEX in NWCF
Project Location: iNTEC
Estimale Numbec2570 - Option D

LEVEL Org/Subcontractor
- 9115,4.1 HVAC - STORAGE FACILITY

HVAC
Test & Balance

QTY

CONSTRUCTION DETAIL ITEM REPORT

Hrs CrewlRate Labor Const Eqp

Clien!: V. J. Balls
Prepared By: Rowley I Mitchell/ Marier
Estimate Type: Pianning

Matl SIc Other TOTAL

U.C. per LoI 200 CN-SHEE 7096 0
1.00 200 $35.48 $7,096

7098
$: $: $0 $: $7,096

Subtotal $85,152 $3,000 $281,500 $0 $369,652
Sales Tax ;
INEEL ORG Labor/Subconlraclor Overheads $38,8:

$14,075
$1,3%

$0 $14,075
$134,887 $0 $0 $175,116

I
j

Subtotal Estimate $550,843
Escalation $31,821 $1,121 $110,457

\
$0 $143,399

Contingency $63,892 $2,251 $221,777 $0 : $287,919

--Total 9115.4.1 HVAC - STORAGEFACILITY 2,400 $219,725 $7,74i $762,696 $0 $0 $990,162

- 9115.4.2 PIPING / PLUMBING - STORAGE FACILITY
PIPE U.C. per LOT

MISC. PIPING - ALLOW 1.00
60000

0 $:
60000

$: $: $60,000 $: $60,000

Sublolal

Sales Tax

$0 $0 $60,000 $0 $60,000

$0 :

INEEL ORG Labor/Subconlraclor Overheads

$0

$0

$0

$0 $0 $28,8~ $0 $28,8~

Subtotal Estimate
Escalation $0 $0 $0 $22,802

$88,862
$0 $22,802

Contingency $0 ii ii $45,782 $0 $45.762

--Total 9115.4.2 PIPING / PLUMBING - STORAGE FACILITY o $0 $0 $0 $157,447 $0 $157,447

- 911 &4.3 FIRE PROTECTION - STORAGE FACILITY
FP U.C. per SF

FIRE PROTECTION 20,440.00 0
0

$0 $: $81 ,76; $: $81,76;

Subtotal $0
Sales Tax

$0 $0 $61,760
$0

$0 $61,760

INEEL ORG Lebor/Subcontractor Overheads
$0 $0

$0
.$0

$0 $0 $34,2~ $0 $34,2;

Subtotal Estimate
Escalation
Contingency ,

$0 $0 $0 $29,777
$116,044

$0 $29,777
$0 $0 $0 $59,787 $0 $59,767

--Total 9115.4.3 FIRE PROTECTION - STORAGE FACILITY o $0 $0 $0 $205,608 $0 $205,608

— 9116.1.1 ELECTRICAL DEMO - CALCINER CELL
ELEC U.C. per Lot 650 CN-ELEC 29002

Electrical Oemo - Calciner Cell 1.00 850 $34.12 $29,002 $:
29002

$; $: $: $29,002

ELEC U.C. per Lot 100 CN-ELEC 3412
Cut Up Conduit For “HoI Boxing” 1.00 100 $34.12 $3,412

3412

$: $: $: $: $3,412
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Project Nam@ CONSTRUCTIONDETAIL ITEMREPORT Clienk V. J. Balls
UNEX Feasibility Study- Option D - Modified UNEXIn NWCF Prepared By: Rowley/ Mitche!ll Marler
Project Locatiox //VTIEC Estimate Type Wamdrrg
Estimate Number:2570 - Opt/on D

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl s/c Other TOTAL ‘
- 9116.1.1 ELECTRICAL DEMO - CALCINER CELL

——

ELEC U.C. per Lot 1900 CN-ELEC . 64828 64626
Labor Adjustment For Worfdng In “HoI” Area - 200% 1.00 1,900 $34.12 $64,826 $: $; $: $! $64,828

ELEC U.C.perLot 712 CN-ELEC 24293.44 24293.44
Bum-Ou[Allowance- 25%OfHolWork 1.00.- 712 $34.12 $24,293 $: $: $: $: $24,293

ELEC . U.C.per Lot 950 CN-ELEC 32414
Mock-Up Training - 100% Of Unadjusted Work 1.00 950 $34.12

32414
$32,414 $: $: $: $: $32,414

ELEC U.C. per Lot CN-ELEC
Small ‘TOOIS& Consumables -8% Of Labor Cost 1,00 0

2600

$: $:
2600

$2,600 $: $: $2,600

Subtotal
Ssrle6 Tax

$153,949 $0 $2,600 $0 $0 $156,649

INEEL ORG Labor/Subconlraclor Overheads
$0 $130

$64,6~ $0

$0 $130
$1,145 : $0 $65,700

Subtotal Estimate $222,360
Escalation
Contingency

$56,068
$140,032

$994 $0
: $2,483 $0

$57,063
$ $142,516

--Total 9118.1,1 ELECTRICAL DEMO - CALCINER CELL 4,512 $414,606 $0 $7,352 $0 $0 $421,958

- 9116.1.3 ELECTRICAL DEMO - OFF GAS CELL
ELEC U.C. per Lot

Eleckical Demo - Calciner Cell
650

1.00 850
CN-ELEC

$34.12
29002 $:

$:
$: -o

$0
29002

$29,002

ELEC U.C. par Lot
Cut Up Conduil For ‘HOI Boxing”

ELEC U.C. per Lot
Labor Adjustment For Working In “Hot” Area - 200%

ELEC U.C. per Lot
13urn-Oul Allowance - 25% Of Hot Work

100
1.00 100

CN-ELEC
$34.1;

3412
$3,412 $: 3412

$3,412

Ii, 1900
1.00 1,900

CN-ELEC

$34.12

64826
$64,828 $: $: 84826

.%64,626,’

:;..
,:,, 712

1.00 712
CN.ELEC

$34.12
24293.44

$24,293
24293.44 .

$24,293

32414
$32,414

ELEC LLC. par Lot
Mock-Up Training - 100% Of Unadjusted Work

950
1.00 950

CN-ELEC
$34.12

32414

$32,414

I

I
“1
.i

I

I

I

f
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Project Name: CONSTRUCTiON DETAIL ITEM REPORT Cllent:
Prepared By:

Estimate Type:

V. J. Balls

Rowley /Mitchell / Marler
Planning

UNEX Feasibility Study - Option D - Modified UNEX In NWCF
Project Localion: INTEC

Estlmale Number:2570 - Option D

LEVEL Org/Subcontractor
-.. 9116.1.3ELECTRICALDEMO- OFF GAS CELL

ELEC
Small Tools & Consumables -8% Of Labor Cost

QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL

U.C. pm Lot CN-ELEC 2800 2600
1.00 0 $: $: $2,600 $: $: $2,600

Subtotal $153,949 $0 $2,600 $0 $0

Sales Tax $0
$156,549

$64,63
$130 $0 $0 $130

. INEEL ORG LaboriSubconlraclor Overheads $0 $1,145 $0 $0 $65,700

Subtotal Estimate
Escalation $56,068 $0 $994

$222,380
$0 $0 $57,063

Confinrrencv $140.032 $0 $2.483 $0 $0 $142.516

--Total 9116.1.3 ELECTRICAL OEMO - OFF GAS CELL 4,512 $414,608 $0 $7,352 $0 $0 $421,958

— 9116.1.4 ELECTRICAL DEMO - BLEND& HOLD CELL
ELEC U.C. per Lot

1.00
850
850

CN-ELEC
$34.12

29002
$29,002 $:. 29002

Electrical Oemo - Calciner Cell $29,002

ELEC
Cut Up Conduit For “Hot Boxing”

U.C. per Lot
1.00

100
100

CN-ELEC
$34.12

3412
$3,412 $: 3412

$3,412

ELEC
Labor Adjustment For Working In “Hot” Area - 200%

U.C. per Lot
1,00

1900
1,900

CN-ELEC
$34,12

64628
$64,828

64626
$64,828

ELEC
Burn-Out Allowance - zs~o Of Hot Work

U.C. par Lot
1.00

712
712

CN-ELEC
$34.12

24293.44
$24,293 $: $: $: 24293.44

$24,293

ELEC
Mock-Up Training - 100% Of Unadjusted Work

U.C. per Lot
1.00

950
950

CN-ELEC
$34.12

32414
$32,414 $: 32414

$32,414

ELEC
Small Tools & Consumables-8% Or Labor Cost

U.C. per Lot
1.00

CN-ELEC $: 2600
$2,600 $: 0

$0
2600

$2,6000

Subtotal
Sales Tax

$153,949 $0 $2,600 $0 $0 $156,549
$130

INEEL ORG Labor/Subcontractor Overheads $64,5:
$0 $0 $130

: $1,145 $0 $0 $65,700

Subtotal Estimate $222,360

Escalation $56,066 $0 $994 $0 $0 $57,063

Contingency $140,032 $0 $2,483 $0 $0 $142,518

.-Total 9116.1.4 ELECTRICAL OEMO - BLEND& HOLD CELL 4,512 $414,608 $0 $.7,352 $0 $0 $421,958

- 9116.1.5 ELECTRICAL DEMO - VALVE CUBICLE
ELEC U.C. per Lot 850

Electrical Demo - Calciner Cell

CN-ELEC 29002
1.00 850 $34.12

29002
$29,002 $: $: $: $: $29,002

ELEC
Cut Up Conduit For “Hoi Boxing”

U.C. per Lol 100 CN-ELEC 3412 0
1.00 100

3412
$34.12 $3,412 $: $: $: $0 $3,412
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ProjectName CONSTRUCTION DETAIL ITEM REPORT Clienk V. J. Balls

UNEX Feasibility Study- Option D - Modified UNEXln NWCF
ProjectLocatlorx/NTEC

Prepared By: Rowieyl Mitchelll Marler
Estimate Type Planning

Estimate Number:2570 - Opt/on D

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL
— 9116.1.5ELECTRICALOEMO - VALVE CUBICLE

——

ELEC U.C. per Lot 1900 CN-ELEC 64828 64826

Labor Adjustment For Worfdng In “HoI” Area- 200% 1.00 1,900 $34.12 $64,626 $: $: $: $: $64.626

ELEC U.C. per Lol 712 CN-ELEC 24293.44 24293.44
Bum-Out Aflowance - 25%!.Of Hot Work 1.00 712 $34.12 $24,293 $: $: $: $; $24,293

ELEC U.C. per Lot 950 CN-ELEC 32414
Mock-Up Training - 100% Of Unadjusted Work 1.00 950 $34.12

32414
$32,414 $: $: $: $: $32,414

ELEC U.C. per Lot CN-ELEC
Small Tools & Consumables -8% Of Labor Cosl

2800
1.00 0 $: $:

2600
$2,600 $: $: $2,800

Subtotal
Sales Tax

$153,949 $0 $2,600 $0 $0
$0

$156,549

INEEL ORG L8bor/Submnlraclor Overheads
$130

$64,5%
$0 $0 $130

$0 $1,145 . $0 $0

Subtotal Estimate

$65,7oo

$222,380
Escalallon
Contingency

$56,068 $0 $994 $0 $0
$140,032

$57,063

$0 .$2,463 $0 $0 $142,516

-. Total 9116.1.5 ELECTRICAL DEMO-VALVE CUBICLE 4,512 $414,808 $0 $7,352 $0 $0 $421,958

-- 9116.2.1 SWITCHGEAR ANO TRANSFORMERS - NWCF
ELEC U.C, per Ea 72 CN.ELEC 2456.64

2000 amp, 460/277 double ended 3R walk-in swllchgear

2500
1.00 72

150000
$34.12 $2,457 $2,500 $150,000

154956.64
$: $: $154,957

ELEC U.C, per Ea 24 CN-ELEC 616.66
1500 kVA 13.6-480/277 transformers

2500
2.00

50000
48 $34.12 $1,638 $5,000 $100,000

53318.68
$: $: $106,638

ELEC U.C. per Ls 24 CN-ELEC 616,68 7500
2000 amp armor clad busway 1.00 24 $34.12 $619 $:

6346.88
$7,500 . $: $: $6,319

ELEC U.C. per Ea 16 CN-ELEC 545,92

1200 amp 480 VOI1normel power panels 2.00
10000

32 $34.12 $1,092 $:
10545.92

$20,000 $: $: $21,092

ELEC U,C. par Ea 12 CN-ELEC 409,44 5000 5409.44
480 VOIIpower panels 2.00 24 $34.12 $819 $: $10,000 $: $: $10,619

,.!
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Project Name: CONSTRUCTION DETAIL ITEM REPORT Client: V. J. Balls

UNEX Feas;bi/ity Study - Option D - Modified UNEX in NWCF Prepared By: Rowley /Mitchell / Marler
Project Location: /NTEC Estimate Type: P/arming
Estimate Numbec2570 - Optlorr D

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl SIc Other TOTAL
— 9116.2.1 SWITCHGEAR AND TRANSFORMERS - NWCF

ELEC U.C. per Ls
Vault and equipment pads for main gear and Iranaformers 1.00

35000 35000
0 $: $: $: $: $35,000 $35,000

Subtotal $6,824 ‘$7,500
Sales Tax

$287,500 $0 $35,000 $336,824
$14,375

INEEL ORG Labor/Subcontractor Overheads
$0

$2,8:
W

$3,12 $126,585 $0
$14,375

$0 $132,592

SubtotalEstfmate
Escalation $2,485 $2,732 $109,943 $0

$483,791
$8,981

Conllngancy $6,207 $6,822 $274,506
$124,141

$0 $22,430 $310,045

--Total 9116.2.1 SWITCHGEAR AND TRANSFORMERS - NWCF “ 200 $18,378 $20,198 $812,980 $0 $66,411 $917,976

- 9116.2.2 RACEWAYS, CONDUCTORS, AND GROUNDING - NWCF
ELEC U.C. oer Lf o 0 0 0 125 125

15kV electrical duel bank, 2 runs of 200 If. 400.00 0 $0 $0 $0 $0 $50,000 $50,000

ELEC U.C. per Ls 25000 25000
600 VOII feeders 1.00 0 $: $: $: $: $25,000 $25,000

ELEC U.C. per Ls

Branch power and fighting circuits

50000 50000
1.00 0 $: $: $: $: $:” \. $50,000

Subtotal

-—

Sales Tax

$0 $0 $0 $125,000
% $0

$125,000

INEEL ORG Labor/Subconlrsclor Overtreads
$0

$0 $ $0 $0 % $

Subtotal Estimate
Escalttlion

$125,000

Contingency

$0 $0 $32,075 $32,075

$ $0 : $0 $80,108 $80,108

--Total 9116.2.2 RACEWAYS, CONDUCTORS, AND GROUNDING - NWCF o $0 $0 $0 $0 $237,163 $237,183

-- 9118.2.3 MISC. COSTS - NWCF
ELEC U.C. per Ls 120 CN-ELEC 4094.4

Tesling of systems and equipment
4094.4

1.00 120 $34.12 $4,094 $: $: $: $: $4,094

ELEC U.C. per Ls 120 CN-ELEC 4094.4
Material handling 1.00 120

4094.4
$34.12 $4,094 $: $: $: $: $4,094

ELEC U.C. per Lot
Voice Pagino / Evac.

40000
1.00 0 $:

40000
$: $8 $40,000 $: $40,000
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ProjectName
UNEX Feasibility Study- Option D - Modified UNEX!n NWCF
ProjectLocation: iNTEC
Estimate Numbec2570 - Option D

LEVEL Org/Subcontractor
- 9116.2.3MISC. COSTS - NWCF

ELEC
Wiring Devices & Enclosures ‘

QTY

CONSTRUCTION DETAIL ITEM REPORT

U.C. per Lot
1.00

Hrs Crew/Rate Labor Const Eqp

Client: V. J. Balis

Prepared By: Rowley I Mitchelil Marier
Estimate Typrx Pianning

Matl Slc Other TOTAL

40000
0 $:

40000
$: !$: $40,000 $: $40,000

Sublolal , $8,189 $0 $80,000 $0 $88,189
Sales Tax $0 E
INEEL ORG Labor/Subconlraclor Overheads

$0 $0
&3.434 $0 $0 $33,5% $0 $36,9%

SubtotalEstimate
Escalation $2,982

$125,169

Contingency
$29,136 $0

$7.449 : $ $72,788
$32,118

$0 $60,217

-Total 9116.2.3 MISC. COSTS - NWCF 240 $22,054 $0 $0 $215,460 $0 $237,504

- 9116.3,1 SWITCHGEAR AND TRANSFORMERS - TFD
ELEC U.C. per Ea 8 CN-ELEC 272.98

480-208/120 75 kVA Transformers 2.00 16 $34.12 $546
1700

$: $3,400
1972.96

$: $: $3,946

ELEC U.C. per Ea 8 CN-ELEC 272.96
208/120 panels, lighting & misc. power toads 2.00

2500
16 $34.12 $546

2772,96
$: $5,000 $: $: $5,546

Sublolal $1,092 $0 $6,400 $0 $0 $9,492
Sales Tax $0
INEEL ORG Labor/Subconlraclor Overheads

$0 $420 $0
S456

$0
$0

$420
$3,690 $0 $0 $4.158

Subtotal Estlmata $14,068
Escalation S396 $0 $3,212 $0 $0 $3.610
Cordingency i993 $0 $8,023 $0 $0 $9;016

-Total 9116.3.1 SWITCHGEAR ANO TRANSFORMERS - TFD 32 $2,940 $0 $23,753 $0 $0 $20,694

- 9116.3.2 RACEWAYS, CONDUCTORS, AND GROUNDING - TFO
ELEC U.C. ner Ls

Branch power and Iighllng clrcuila 1.00 0
35000

$: $:
35000

$: $: $35,000 $35,000

Sublolal $0
Sales Tax

$0 $0
$0

$0 $35,000 $35,000

INEEL ORG Labor/Subconlraclor Ovarheada
$0 $0

$0
$0

$0
,.$0

$0
$0

$0 $0 $0

Subtotal Estlmste $35,000
Escalation $0 $0

Cordlngency
$0 $8,981

$0 $0 E
$8,981

$0 $22,430 $22,430

---Total 9116.3.2 RACEWAYS, CONDUCTORS, ANO GROUNDING - TFD o $0 $0 $0 $0 $66,411 $66,411

- 9116.3.3 MISC. COSTS -TFD
ELEC U.C. per Ls 90 CN-ELEC 3070.8

TesOng of systems and equlpmenl

o
1.00 90 $34.12 $3,071 $:

3070.8
$: $0 $: ‘ $3,071
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Projecl Name:
UNEX Feasibility Study - Option D - Modified UNEX In NWCF
Projecl Location iNT’EC

Estimate Number:2570 - Op!iorr D

LEVEL Org/Subcontractor QTY
— 9116.3.3MISC.COSTS- TFD

ELEC U.C.per Ls

CONSTRUCTIONDETAIL ITEMREPORT Client:
Prepared By

Eslimale Type:

V. J. Baiis

Rowiey / Mitcheli / Marier
Planning

Hrs Crew/Rate Labor Const Eqp Matl WC Other TOTAL

90 CN-ELEC 3070.8
90 $34.12 $3,071

3070.8
$3,071Material handling 1.00

ELEC
Voice Paging / Evac.

U.C, per Sf
13,700,00 0 $: $54,80; $54,80;

ELEC
Lightning Protecllon

U.C. per Sf
13,700.00 0 $: $27,40; $: $27,40;

U.C. per Sf
13,700.00

ELEC
Grounding Grid o $: $13,70: $13,70;

ELEC
Wiring Devices & Enclosures

U.C. per Sf
13,700.00 0 $: $: $13,70:

0
$0 $13,70:

Subtotal $6,142 $0 $0
Sales Tax

$109,600 $0 $115,742

$0
INEEL ORG Labor/Subwnlrector Overheads $2,5~

$0
$0 ; $45,9~ $0 $48,5~

Subtotal Estimate
Escalation

$164,276
$2,237 $0 $0 $39,916

Contingency $5,586 $0 $0
$42,153

$99,692 % $105,279

--Total 9116.3.3 MISC. COSTS - TFD 180 $16,540 $0 $0 $295,167 $0 $311,707

- 9116.3.4 LfGHTING - TFO
ELEC U.C. per Sf

Lighting

3.9

13,700.00 0 $: $: $: $: $53,430 $53,42

Subtotal
Sales Tax

$0 $0 $0 $0 $53,430 $53,430
$0 $0 $0 $0 $0 $0

INEEL ORG Labor/Subcontractor Overhaads $0 $0 $0 $0 $0 $0

Subtotal Estimate
Escalation

$53,430

Contingency

$0 $0 $0 $0 $13,710
$0 $0 $0

$13,710
$0 $34,241 $34,241

-Total 9116.3.4 LIGHTfNG - TFD o $0 $0 $0 $0 $101,362 $101,362

~116.4.2 RACEWAYS, CONDUCTORS, AND GROUNDING - BOILER HOUSE
ELEC U.C. per Ls

Branch power and fighting circuits 1.00
12000 12000

0 $: $: $: $: $12,000 $12,000
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ProjecI NamG CONSTRUCTION DETAIL ITEM REPORT ClienL V. J. Balls

UNEX Feasibility Study- Option D - Modified UNEX in.NWCF Prepared By: Rowley/ Mitchell / Marler
Project Location: /NTEC Estimate Typcx IVannhrg
Estimate Numbec2570 - Option D

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL
- 9116.4.2 RACEWAYS, CONDUCTORS, AND GROUNDING - BOILER HOUSE

——

Subtotal $0 $0 $0 $0
Sales Tax $0

$12,000 $12,000

INEEL ORG Labor/Subcontractor Overheads
.$0 $0 $0

$0
$0

$0
$0

$0 $0 $0 $0

Subtotal Estimate
Escalation io $0 $0

$12,000
$0 $3,079 $3,079

Contingency $0 $0 $0 $0 $7,690 $7,600

-Total 9116.4.2 RACEWAYS, CONDUCTORS, AND GROUNDING - BOILER o
HOUSE

$0 $0 $0 $0 $22,770 $22,770

- 9116,4.3 MISC. COSTS - BOILER HOUSE
ELEC U.C. per Ls 40 CN-ELEC 1364.6

Testing of systems and equipment 1.00 40 $34.12 $1,365
1364.8

$: “ $: $: $: $1,365

ELEC U.C. per Ls 40
Material handling

CN-ELEC 1364,8
1.00 40 $34.12 $1,365

1364.8
$: $: .$: $: $1,305

ELEC U.C. per Sf
Voice Paging / Evac. 3,120.00 0 $: $: $: $9,36: $: $9,36:

ELEC U.C. per Sf
Lighlnhrg Proleclion 3,120.00 0 $: $: $: $6,24; $: $6,24;

ELEC U,C. per Sf
Grounding Grid 3,120.00 0. $: $: $: $3,12; $: $3,12:

ELEC U.C, per Sf
Wiring Devices & Enclosures 3,120.00 0 $: $: $: $3,12i $: $3,12;

Subtotal $2,730 $0
Sales Tax

$0 521,640 $0
$0

$24,570

INEEL ORG Labor/Subsorrkaclor Overheads
$0

$1,1% $0 $0 $9,1: z $10,3:

Subtotal Estfmate $34,872
Escalation
Contingency

$994 $0 $7,954 $0
$2,483 : $0 $19,886

$8,948
$0 $22,349

—Total 9110.4.3 MISC. COSTS - BOILER HOUSE 80 $7,351 $0 $0 $50,840 $0 $60,109

- 9116.4.4 LIGHTING - BOILER HOUSE
ELEC U.C. per Sf

Lighting 3,120.00 0 $: $: $: $9,30; $: $9.36;
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Projecl Name:
UNEX Feasibility Study - Option D - Modified UNEX in NWCF
Projecl Location: iNTEC
Esllmale Number:2570 - Option D

CONSTRUCTION DETAIL ITEM REPORT

LEVEL Org/Subcontractor
- 9116.4.4 LIGHTING - BOILER HOUSE

QTY Hrs CrewlRate Labor Const Eqp Slc OtherMatl _ TOTAL

Subtotal $0
Sales Tax

$0 $0 $9,360
$0 $0

$9,360
Y

INEEL ORG LaboriSubconlractor Overheads
$0

$0 $0 $0 $3,9% $0 $3,9%

Subtotal Eatlmate
$0 $0 $0 $3.409

$13,285
$0 $3:409

Contingency $0 $0 $0 $8;514 $0 $8:514

-Total 9116.4.4 LIGHTING - BOILER HOUSE o $0 $0 $0 $25,208 $0 $25,208

- SWITCHGEAR AND TRANSFORMERS - INTERIM STORAGE
ELEC U.C. per LOT 480 CN-ELEC 16377,6

SWITCHGEAR AND TRANSFORMERS 1.00 480 $34.12 $16,378
100000

$: $100,000
116377.6

$: $: $116,378

Sublotal $16,376 $0
Salea Tax

$100,000 $0 $0 $116,378
$0

INEEL ORG LaboriSubcontractor Overheada
$5,000

$6,8%
$0 $0 $5,000

$0 $44,030 $0 $0 $50,897

Subtotal Estimate
Escalation $5,965

$172,275
$0

Contingency

$38,241 $0 $0
$14,897 $0 $95,508

$44,206
$0 $0 $110,405

-Total SWITCHGEAR AND TRANSFORMERS - INTERIM STORAGE 480 $44,107 $0 $282,779 $0 $0 $326,886

-- RACEWAYS, CONDUCTORS, AND GROUNDING - INTERIM STORAGE
ELEC U.C. per Ls

Branch power and Ilghllng circuits

o 21000
1.00 0 $:

21000

$0 $: $: $21,000 $21,000

Subtotal $0 $0
Salas Tax

$0 $21,000
$0 $0 ~

$21,000

INEEL ORG Labor/Subcontractor Overheads
$0

$0
$0 $0

$0 $0 $0 $0 $0

Subtotal Estimate
Escelalion $0

$21,000

$0
Contingency

$0 $5,389
$0 $0

$5,380
$0 & $13,458 $13,458

—Total RACEWAYS, CONDUCTORS, AND GROUNDING - INTERIM o $0 $0 $0
STORAGE

$0 $39,847 $39,647

- MISC. COSTS - INTERIM STORAGE
ELEC U.C. per Ls 100 CN-ELEC 3412

Tesling of systems and equipment 1.00 100 $34.12
3412

$3,412 $: $: $: $: $3,412

ELEC
Material handling

ELEC
Voice Paging / Evac.

08/30i2000

U.C. per Ls 100 CN-ELEC 3412
1.00 100 $34.12

3412
$3,412 $: $: $: $: $3,412

U.C. per Sf
20,440.00 0 $: $: $: $81,76; $: $81,76;
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Project Name CONSTRUCTION DETAIL ITEM REPORT
UNEX Feasibility Study- Optfon D - Moditled UNEX in NWCF
Project LocaliocN /NTEC
Estimate Number:2570 - Opt/on D

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp
— MISC. COSTS - INTERIM STORAGE

ELEC U.C. per Sf
Lightning Protection 20,440.00 . 0 $ $: $:

ELEC U.C. per Sf
Grounding Grid 20,440.00 0 $: $:

ELEC U.C. per Sf
Wiring Devices & Enclosures 20,440.00 0 $: $:

Clienk V. J. Balls
Prepared By: Rowleyl Mitchelll Marler
Estimate Type P/arming

Mat! sic Other TOTAL

$: $40,88t $: $40,88t -

$: $20,44; $: $20,44;

$: $20,44; $: $20,44;

Sublolal $6,824 $’0 $0 $163,520 $0
Sales Tax

$170,344

INEEL ORG Labor/Subcontractor Overheads
$0

$2,8~
$0

$0
.$0

g $68,5: $0 $71,430

Subtotal Estimate
Escalation $2,465

$24 f,774

Conllngency
$0

$6,207 $0
$59,554

~’ $148,736
$62,039

E $154,945

--Total MISC. COSTS - INTERIM STORAGE 200 $18,378 $0 $0 $440,361 $0 $456,759

-- 9116.5 LIGHTING - INTERIM STORAGE
ELEC U.C, per Sf

Llghling 20,440.00 0

Sublolal $0 $0 $0 $71,540 $0
Sales Tax $0

$71,540

INEEL ORG Labor/Subwnbaclor Overhaads
$0 $0

$0
$0

$0 $0 $29,9% $0 $29,9%

Subtotal Estimate
Escalation $0 $0 $0

$101,539

Contingency $0
$26,055 $0 $26,055

$0 $0 $65,073 $0 $65,073

-Total 9118,5 LIGHTING - INTERIM STORAGE o $0 $0 $0 $192,667 $0 $192,667

-- 9116,6 ELECTRICAL - TRANSFER TUNNEL
ELEC

LIGHTING
U.C. per SF

1,500.00
CN-ELEC

o
2.75 2.75

$: $4,125 $: $4,125

ELEC U.C. pm SF 0.03 CN-ELEC 1.024
VOICE PAGING / EVAC. 1,500.00 45 $34.12 $1,535 $:

3.024
$3,00: $: $: $4,535

Subtolal $1,535 $3,000 $4,125 $6,660
Salas Tax E

$6fi
:

INEEL ORG Labor/Subcontractor Overheads
$150 $150

$0 $1,321 $1,7:: $0 $3,694

Subtotal Estimate
Escalation $559 $0
Contingency

$1,147 $1,502
$12,505

$0
$1,397 $0

$3,209
$2,865 $3,752 $0 $8,014

-Total 9116.6 ELECTRICAL - TRANSFER TUNNEL 45 $4,135 $0 $8,463 $11,109 $0 $23,728
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Project Name: CONSTRUCTION DETAIL ITEM REPORT
UNEX Feaslbiiity Study - Option D - Modified UNEX In NWCF
Project Location: /NTEC
Estimate Numbec257CJ - Opfion D

LEVEL Org/Subcontractor
- 9301.1 CONSTRUCTION SUPPORT

BWI

QTY Hrs Crew/Rate Labor Const Eq~

U.C. r)er Lot 174800 0
Construcllon Support - .1% Of TCC 1.00 0 $174,800 $0

7620 UC. per Wk 160 U60 3945.6

Radiological Control Technicians -4 HE -2 Years 104.00 16,640 $24.66 $410,342 $:

7610 U.C. per Hr 0.1 Z03 5.232
RadlatlonControl - Management Support - 10% OF RCT 16,640.00 1,664 $52.32 $67,060 $:

Tolal

Clienk V. J. Balis

Prepared By: Rowiey / Mifcheii / Marier
Estimate Type: Pianning

Matl Slc Other TOTAL

$: 174800
$: $: $174,600

3945.6

$: $: $: $410,342

5.232
$: $: $8 $67,060

Sublolal $672,203 $0 $0 $0 $0 $672,203
Sales Tax $0
INEEL ORG Labor/Subcontractor Overheads

$0
$442,62 $0 % $0 % $442,6:

Subtotal Estimate
Escala60n $286,061

$1,114,891

Conllngency

$0 $0 $0 $0 $266,061
$1,162,607 $0 $0 $0 $0 $1,162,607

---Total 9301.1 CONSTRUCTION SUPPORT 18,304 $2,563,760 $0 , $0 $0 $0 $2, S63,780

- 9301.2 CONSTRUCTION QUALITY CONTROL
BWI U.C. Der Lot 174800 0 0 0 0 174600

Construction Quallly Control - .1% Of TCC 1.00 0 $174,800 $0 $0 $0 $0 $174,600

Subtotal
Sales Tax

$174,800 $0 $0 $0

$0 $0 $0
$174,800

:
INEEL ORG Labor/Subcontractor Overheads

$0 $0
$0 $0 $0 $0 $0 $0

Subtotal Estimate
Escalation $44,654 $0 $0

$174,800
$0 $0 $44,654

Contingency $182,313 $0 $0 $0 $0 $162,313

--Total 9301.2 CONSTRUCTION QUALITY CONTROL o $401,966 $0 $0 $0 $0 $401,968

.- 9301.3 CONSTRUCTION DOCUMENTATION
Bwl U.C. per Lot 673800

PM Construction Documenl Control - .5% Of TCC

673800
1.00 0 $673,600 $: $: $: $: $673,600

Sublotal $873,600 $0 $0 $0

Sales Tax $0 $0 K’
$673,800

INEEL ORG Labor/Submntractor Overheads

$0 $0 $0

$0 $0 $0 $0 $0 $0

Subtotal Estimate $873,800

Escalation $224,217 $0 $0 $0 $0 $224,217

Contingency $911,354 $0 $0 $0 $0 $911,354

--Total 9301.3 CONSTRUCTION DOCUMENTATION o $2,009,371 $0 $0 $0 $0 $2,009,371

08/30/2000 Success Es fimafing and Cosf fUanagement Sysfem Page No. 64



ProjectNam& CONSTRUCTION DETAIL ITEM REPORT Clienk V. .I. Balls

UNEX Feasibility Study- Option D - Moditied UNEXlnNkVCF Prepared By: Rowleyl Mitchelll Marler
Project Locatiorx /NTEC Estimate Type Planning
Estimate Number:2570 - Opt/on D

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL
— OPC31OO TESTING AND TURNOVER PtANNING

——

BWI U.C. per Lot 349500
Tesling & Turnover Planning- .2% Of TCC 1.00 0 $349.500

349500

$: $: $: $: $349,500

Subtotal
Sales Tax

$349,500 $0 $0 W
$0

$0 $349,500 “

$0 $0 $0
INEEL ORG Labor/Subccmlraclor Overheada $0 %

$0
$.0 so $0 $0

Subtotal Estimate $340,500
Escalation
Contingency

$129,035 $0
$488,106

$0 ‘ $0
$0

$0
$0 $0

$129,035
$0 $488,108

-Total 0PC3100 TESTING AND TURNOVER PLANNING o $988,642 $0 $0 $0 $0 $986,842

- 0PC3200 S. O. TESTING
BWI U.C. par Lot 8737700

SO Testing-5% Of TCC 1.00 0 $8,737,700
8737700

$: .%: ‘ $: $: $8,737,700

Subtotal $8,737,700 $0 $0 $0 $8,737,700
Sales Tax $0 %
INEEL ORG Labor/Subconlraclor Overheads

$0 $0
$0

$0
$0

$0
$0 $0 $0 $0

Sutstotal Estimate
Escalation $3,225,959 $0 $0

$8,737,700
$0 $3,225,959

Conllngency $12,202,932 $0 $0 $0 % $12,202,932

--Total 0PC3200 S. O. TESTING o’ $24,166,591 $0 $0 $0 $0 $24,168,591

-- 0PC3300 ORR SUPPORT
BWI U.C. per Lol 304500

ORR .%Pport - .22% Of TCC

384500
1.00 0 $384,500 $: $: $: $: $384,500

Sublotal $364,5oo $0
Sales Tax

$0 $0
$0

$0 $384,500
$0

INEEL ORG Labor/Subcontractor Overheade
$0 $0

$0
$0

$0
$0

$0 $0 $0 $0

Subtotal Estimate $384,500

Escalation $141,957 $0 $0 $0 $0
Conllngency $536,987 $0 $0

$141,957
$0 $0 $536,987

-Total 0PC3300 ORR SUPPORT o $1,063,444 $0 $0 $0 $0’ $1,063,444

-- 0PC3400 FACILITY ACCEPTANCE REVIEW
Bwl U.C. per Lot 262100

Facifity Acceptance Review - .15% Of TCC 1.00 0 $262,100 $:
262100

$: $: $: $262,100
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Project Name:
UNEX Feasf.bllity Study - OptIon D - Modliied UNEXIn NWCF
Project Lo@lon: /NTEC
Estimate Numbec2570 - Option D

CONSTRUCTION DETAIL ITEM REPORT Client:

Prepared By:
Estimate Type:

V. J. Balls

Rowley /Mitchell I Marler
Planning

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Matl Slc Other TOTAL
- OPC3400FACILITYACCEPTANCEREVIEW

——

Subtotal
Sales Tax

$262,100 $0 $0 $0 $0 $262,100

INEEL ORG Lebor/Subconlraclor Overheads
$0 $0 $0

%
$0

$0
$0

$0 $0 $0 $0

Subtotal Estimate $262,100
Escalation $96,767 $0 $0 $0 $0 $96,767
Contingency $366,045 $0 $0 $0 $0 $366,045

-Total OPC3400 FACILITY ACCEPTANCE REVIEW o $724,912 $0 $0 $0 $0 $724,912

- OPC3500 RADIOLOGICAL CONTROL SUPPORT
BWI U.C. oer Lot

Radiological Control Support -.1 1% Of TCC 1.00 0
192200

$192,200 $: 192200
$: $192,200

Subtotal
Sales Tax

$192,200 $0 $0 $0
$0

$0 $192,200

INEEL ORG Labor/Subcontractor Overheads
$0 $0 $0

$0
$0

$0
$0

$0 $0 $0 $0

Subtotaf Estimate
Escalation $70,960

$192,200

Conllngensy

$0 $0

$268.423

$0
$0 $0

$70,960
$0 :: $260,423

--Total 0PC3500 RADIOLOGICAL CONTROL SUPPORT o $531,584 $0 $0 $0 $0 $531,584

-- 0PC3600 OPERATOR TRAINING
BWI U.C. per Lot 3495100 3495100

Operalor Training -2% Of TCC 1.00 0 $3,495,100 $: $: $: $: $3,495,100

Sublolal $3,495,100 $0
Sales Tax

$0 $0
$0

$0 $3,495,100

INEEL ORG Labor/Subconlraclor Overheads

$0 $0 $0
$0

$0
$0

$0
$0 $0 $0 $0

Subtotal Estimate $3,495,100

Escalation
Contingency

$1,290,391 $0
$4,681,201

$0 $0 $1,290,391
$0 $0 $0 X $4,861,201

--Total 0PC3600 OPERATOR TRAINING o $9,666,692 $0 $0 $0 $0 $9,666,692

-- 0PC3700 OPERATING PROCEDURES
BWI U.C. per Lol 766000

Operating Procedures - .44% Of TCC 1.00 0 $766,900
768900

$: $: $: $: $768,900

I
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ProjectName CONSTRUCTION DETAIL ITEM REPORT
UNEX Feasibility Study- Option D - Modified UNEX In NWCF
ProjectLocatiotx MWEC
EstimateNumben2570- Option D “

Ciierk V. J. Balls

Prepared By: Rowleyl Mitchell lMarIer
EstimateTyprx Planning

LEVEL Org/Subcontractor QTY Hrs CrewlRate Labor Const Eqp Matl Slc Other TOTAL

- 0PC3700 OPERATING PROCEDURES

Sublotal $768,900 $0 $0
SalesTax $0 c :

$768,900
$0 $0 $0

INEELORGLabor/SubsonlraclorOverheada $0 $0 $0 $0 $0 $0

Subtotal Estimate
Escalation . $263,878

$768,900
$0 $0 $0 $0

Contingency $1,073,833 $0 $0
$283,878

$0 $0 $1,073,833

-Total 0PC3700OPERATINGPROCEDURES o $2,126,611 $0 $0 $0 $0 $2,126,611

- 0PC3800 START-UP COORDINATION
BWI U.C. per Lot

Startup Coordination - .13% Of TCC 1.00 0
227200

$227,200
227200

$: $; $227,200

Subtolal $227,200 $0 $0 .$0 ,$0 $227,200
Sales Tax $0 $0 $0 $0 $0 $0 ‘-
INEEL ORG Labor/Subsonlraclor Ovartraads $0 $0 $0 $0 $0 $0

Subtotal Estimate
Escalation $83,882 “ $0 $0

$227,200

Conllngency
$0 $0 $83,862

$317,304 $0 $0 $0 $0 $317,304

-Total 0PC3800START-UPCOORDINATION o $828,386 $0 $0 $0 $0 $828,366

- 0PC3900 SPARES
BWI

Spares
U.C. per Lot

1.00 0
1000000

$1,000,000 $: $: 1000000
$: $: $1,000,000

Subtotal $1,000,000 $0 $0 $0 $0
SalesTax $0 $0 $0

$1,000,000

INEEL ORG Labor/Subcontractor Overht?ads
$0 $0 $0

$0 $0 $0 $0 $0 $0

Subtotal ,Estlmate
Escalallon .

$1,000,000
$369,200 $0

Contingency $1,396,584
. $0 $0 $0 $369,200

$0 $0 $0 $0 $1,396,584

-Total 0PC3900 SPARES o $2,765,784 $0 $0 $0 $0 $2,766,784

- GAPIF Non-Org G&A and PIF
PF NOGAPIF
Procurement Fee %

LLC. par $
1,744,349.00 0 $: $: $: $: $1,744,34: $1,744,34:
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Project Name: CONSTRUCTION DETAIL lTEM REPORT Client: V. J. Balls
UNEX Feasibility Study- Option D - Modit7ed UNEX In NWCF Prepared By: Rowley /Mitchell / Marler
Project Locallon /NTEC Eslimate Type: Planrdng
Estimate Numbec2570 - Opt/on D

LEVEL Org/Subcontractor QTY Hrs Crew/Rate Labor Const Eqp Slc OtherMatl _ TOTAL
- GAPIFNon-OrgG&AandPIF

Subtolal
Sales Tax

$0 $0 $0 $0

$0 $0
$1,744,349 $1.744,34~

INEEL ORG Labor/Subcontractor Overheads
$0 $0 $0

$0
$0

$0 $0 $0 $0 $0

Subtotal Estimate
Escalation $0

$1,744,349
,$0

Conlingancy
$0

$0 $0 : ; $1,203,601 $1.203.6if

-Total GAPIF Non.OrgG&A andPIF o $0 $0 $0 $0 $2,947,950 $2,947,950

Subtotal MODIFIED UNEX IN NWCF - OPTION D $..~:.. $325,062 $90,236,009 $56,026,409 $2,025,779 ($*.,*.*:*,

Sales Tax
INEEL ORG Labor/Subcontractor Overheads $7,834,1%

$4,511,800
$125,0:: $35,423,335

$4,511,800
$4,969,9% :: $48,352,397

Subtotal Estimate 4**** ***

Escalation $34,228,074 $115,487 $33,401,916 $9,891,’188 $72,215 $77,7;8,;80
Contingency $99,549,211 $339,112 $62,777,746 $21,232,193 $1,383,960 $**:**:**

Total MODIFIED UNEX IN NWCF - OPTION D 512,008 $286,517,756 $904,663 $226,350,807 $92,119,690 $3,481,954$609,374,869
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. MODIFIED UNEX PROCESS IN

@RISK SensitivityReport

SensitivityRanking
Step-Wise Regression

Nvvcl?

Rank lName lCell lRegressIon IWelght lAmount . lLevel Markup

- PROJECT DEVELOPMENT/ Conthgency at $F$3, for Simulation f
1 EQUIPMENT ~ 1$B$22 0.55621 0.17511 $32,599,2551 I’67Y0
2 SPECIALTIES 1$B$21 I 0.51781 0.16301 $30.349.215] :30%
3
4
5
6
7
B
9
10
11
12
13
14
16 “
16
17
18
19
20
21
22
23
24
26
76

PRO.IFRT ACCEPTANCE/CLOSEOLJT $B$27 0.3728 0,1174! $21,848,1531 .102%

MANAGEMENT $B$7 0.2428 0.07641 $14.232.241 I )59%

;EMENT $B$l 1 0.2140 0.0(
:LOPMENT $B$4 0.2002 0.0( t

.-. .
{:101%

. . ------ , , -----
CONSTRUCTIONI
PROJECT MANAf2 674 412;545;556 !43%
TECHNICALDEVE. 630 $11,735,849
DECON SOLUTION PROCESSING ~ : $Bi6 0;1850 0.0582 $10,843,000 ‘ - iz3s

GENERAL CONDITIONS “ $B$14 0.1783 0.0561 $10,449,062
/..430~

TITLE II DESIGN “ $BS9 0.1262 0.0397 $7.398,289 ‘ 3294
ME(Y-IANI( 96(3 7n7 IA4 0!-

PR. .OJECT

-—.—. -
SAL

‘ EXECUTION

fiTLE I DESIGN

QUALITY ASSURANCE Y— ..-

CONSTRUCTION MISCELLANEOUS $B$26

. .

f 83yo

f?ROJECT DEVELOPMENT $B$3 “ 0.03291 0.01041 $1:927:2181 f, CJgoh

ELECTRICAL , $B$25 0.02721 0.00861 $1.596

#.—. - -.. —.—
$B$24 0,1069 $6,A-_,. -,0.0337 ‘-” . . ..-
$B$5 0.0933 0.0294 $5,470,571 *..44%
$B$8 0.0880 0.0277 $5,158,920 ’43%
9iBS10 0.0600 0.0189 $3,517,296 ’31 %

) 0.0391 0.0123 $2,291.167
,—. - 1 ----

L1471 +51%

3.1764

11:20 AM 8/28/00 “



.—.

MODIFIED UNEX PROCESS IN A GREEN
FIELD FACILITY

@RISK Output Details Report

OutputStatistics

outputs

Sinwlation#

Statistics I Cell

Minimum
M&imum
Mean
Standard Deviation
Variance
Skewness
Kurtosis
NumErrs

Mode

5%

10%

15’%0

20%

25%

3070

35%

$OYO

$5Y0

?OO/O

55°h

500/0

%Yo

70’%0

75%

~oYo

1570

IWO

35%

Contingency
1
$F$3

22228686. ..-. . ... ... ,
275439040...- .-.. . . . . .,.,j_ ._

122245592.1-------. ... .... .. .... . -----—,
35668522.23.. ---A—... ........ “--------....
1.27224E+I 5----.... .....>....... .,.... ... ... .
0.212454223.- .. ---- ...... ..... .....----
3.094088199—..- .-..-”.-..- .. ........ .. ----

0--—..-..-.-----.....-..-—_-._....
131912237.2,-.--— .—....... .- ... - ._. .
$64,187,656—------ .—--.________
$76,683,504—.-..,.,-.....—------ “—-----
$84,461,929—- —.—-.,..-_ -. —..
$91,314,248---- —-.-—-.,—.-. ._
$97,757,688—-. - .-,--------------- ___

$103,280,224-----------. —.S._-------------
$108056576.———...---.....->..-_-_.?... ... ..
$112,237,552.-.— —-.. ______
$116,950,719.—.— ..-.——,,
$122,338,736-——-.--. —.--—-....—.,
$126,955,816-—.—---—------._,-----------
$130,884,624—-. -- ....— --------- ..
$134,862,574---- —-... ,-—..——. ..”x..,_.
$139,252,207-- ----- --------------------.-.
$144,914,000-- —.-. ________ . ..
$151,282,641—-—-- .,—.--. ...—_-..—.

. ._--$l58,M9,875. ..... ....- . . .. .
$167,473,973.. ...... .. ... ., .. . .,... ... -.
$183,359,656J

..

.

‘1‘::47 AM 8/28/00
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MODIFIED UNEX PROCESS IN A GREEN
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ARGONNE NATIONAL LABORATORY - WEST ‘
P.O. BOX 2528, Idaho Fak, Idaho 83403-2528 Telephone: (208) 533-7627

March 16>2000

SylvesterJ. Losinski
BBWI
MS 3625
PO BOX 1625
Idaho Fzd.k,ID 83415

SUBJECT: UNIX Process Cross Flow Filtration Equipment

Dear : ~. LOSiXISki

Per your request please find attached the ini30rrnation concerning the “SpinTek” ST-II-25 cross
flow iilteration system.

The SpinTek vendor has stated that a stand alone system which utilizes the Spi.nTek technology is
capable of meeting the following conditions:

● Particle removal efficiency of 95% with an ihlet stream containing 3 gndliter solids.

● A permeate flow rate of 200 g.p.h. when supplied with a fd inlet rate of 600 g.p.h. and
solids concentration of up to 50% by weight.

● Filtration rate to be based upon 250 gallons of permeate per ff of iilter media per day.
Each filter disk contains 1 fi? of media per 11“ -0 disk

The SpinTek system would consist of two parallel flow filtration devices with 10 disks eac~ a

supply pump capable of providing the required 600 g.p.h. flow rate of inter inlet f- all electrical
control and I&C equipment necessary for proper operatio~ and a tubular steel stand capable of
supporting all mechanical and electrical components. The overall “foot print” size would be
approximately 3’ wide x 5’ long x 5’ high. Expected cost would run between $75K - $1OOK

Also attached is ini?ormation regarding an alternate filtration system manufactured by New Logic
International Inc. which employs the cross flow filtration scheme. A review of the literature
explains the dflerence between the SpinTek and V-Sep modes of operation and tends to indicate

Operatedby The Universityof Chicagofor The United StatesDepartmentof Ener~

-.. —-—... . . . , -.—, . ..—.-. ..—-.,. ~—.-.., --—.—-..
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Mr. Losinski -2- May 5, 1999

the V-Sep filtration system would have a higher maintenance demand due to its method of
achieving the cross flow filtration shearing action. Consequently, I have not contacted the New
Logic to discuss our application.

Scott D. McBride

SDM/rlo

Attachments as stated

cc: w/o Attachments
T. J. Battisti
S. D. Herrmann
SDM File

.
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— CentrifugalWmbraneFiltration

‘ of3

SpinTekTM ST-IIL and ST-II-25

Centrifugal Membrane System for Ultra and Microfiltration

L

.

ST-II-L ST-II-25

SpinTekTM ST-II L

General
The SpinTek~ ST-II L is a compact cross flow membrane system that utilizes the unique
SpinTek process of centrifugal action and shear force to prevent membrane fouling common
to conventional systems. The ST-II L has wide open channels, uninhibited by mesh type
turbulence promoters, allowing the system to process a wide variety of viscous solutions
containing moderate to high solids.
The membrane can be easily removed horn the system for inspection after testing or
operation. The ST II-L membrane surface can be fidly inspected unlike most other
membrane systems.

3/9/00 09:08



“p.... ”.. . ‘“,.’” A -~”

Membranes
The ST-II L can use a wide variety of ceramic or stainless

IJtLp./f w w w .UIWIIIQ Gglstly.culJJlul cfsp1ntewllnK3a. ntn

steel membranes. Tvuical
ceramic membranes include than~a (Ti02), alumina (A1203), zirconia (Zr02), ;r
combinations of the three. Membrane pore sizes are available from 0.07 micron Up to 3
microns. Stainless steel membranes are available in pore sizes from 1 to 10 micron. SpinTek
can install custom or prototype membranes on SpinTek ST-II disks.

SpinTekTM ST-II-25

General
The SpinTek~ ST-II-25 is a compact cross flow membrane system that utilizes the unique
SpinTek process of centrifugal action and shear force to prevent membrane fouling common
to conventional systems. The ST-II-25 has wide open channels, uninhibited by mesh type
turbulence promoters, allowing the system to process a wide variety of viscous solutions
containing moderate to high solids.
The membrane can be easily removed from the system for inspection after testing or
operation. The ST-II-25 membrane surface can be fully inspected unlike most other
membrane systems.

Membranes
The ST-H-25 can use a wide variety of ceramic or stainless steel membranes. Typical
ceramic membranes include titania (Ti02), alumina (A1203), zirconia (Zr02), or
combinations of the three. Membrane pore sizes are available from 0.07 micron Up to 3
microns. Stainless steel membranes are available in uore sizes from 1 to 10 micron. SninTek
can install custom or prototype membranes on Spin~ek ST-II disks.

ST-II-L ST-II-25

specifications and send us a RFQ online

.

*

Receive our Product Specifications by Fax!

319/00 09 3
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— Centrifugal Membrane Filtration
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How To Keep Your l?luid Processing Budget
From Going To Waste

INTRODUCTION

.,.,,
:f

L
3

,..
,’,

Finally, you can get reliable membrane filtration for even your toughest
applications. The new SpinTek ST-II high shear rotary membrane
filtration system is specifically designed for those applications previously
considered unsuitable for membrane filtration. The unique centrifugal
action of the SpinTek ST-II rotary membrane disk can forma slurry or
concentrated sludge from a wide variety of feed solutions including
kaolin, latex, calcium carbonate, ye- radioactive precipitates and oily .
wastewater.

Here is how it works. Membranes are bonded to two sides of a disk multinle disks are—-
mounted on a hollow shaft that rotates the membranes disks at velocities-;p to-60–Wsec, and
stationary turbulent promoters are mounted near the rotary membranes to create high shear
and turbulence. This high shear keeps the membrane surface clean to maximize filtrate
throughput while allowing high concentration of solids to build in the concentrate.

STABLE PERFORMANCE

Membranes like to foul and when they do, downtime occurs and usually chemical cleaning
is required. Downtime, chemical cost and chemical cleaning waste is a detriment to any
system. The high shear of the ST-II reduces dramatically the need for cleaning. In a difficult
radioactive waste concentration projec~ the ST-II ran for months at a time before cleaning
was needed.

The stainless steel construction of the system combined with hightech ceramic membranes
makes SpinTek’s Systems ideal for operation in hostile environments, including high
temperature, pH, radioactive waste, chemical and solvent solutions.

PUTTING THE POWER WHERE IT IS NEEDED

Energy is a major factor in calculating membrane system operating costs. SpinTek puts the
power where it is needed and that is right at the membrane surface. Energy is directly
applied to the turning membrane disk so no power is lost through high flow rate pumps or
other process inefficiencies.

HIGH SOLIDS

1of3
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If you have ever tried to pump a high solids stream through a static
membrane system to develop high shear, you know it is a costly
proposition and at some point becomes impossible. This is where the
new SpinTek ST-II takes over. The high shear rotating disks start
working where other systems leave off. SpinTek ST-II can concentrate
latex and kaolin clays up to 50%, calcium carbonate and oily sludges to
60’Yo.

The new SpinTek ST-II is not only a filtration system but can be used as a dewatering
device as well, rivaling some centrifuges. As an immediate concentration process mior to
evaporators and spray-dryers, SpinTei ST-11 improves production substari~ally. he ST-II
can increase kaolin clay spray dryer feed from 35°/0to 45°/0 contributing directly to
increased throughput with lower operating costs.

Most importantly, there is no need for costly filter aids or flocculating
chemicals-eliminating secondary waste generation.

MEMBRANES

Because of its unique flat disk design, our rotating disks can
configured with many different types of microporous and
ultrafiltration membranes constructed of either polymeric,
metallic or ceramic materials. The heart of any membrane
filtration system is, of course, its membrane. And several
polymeric membranes such as PVDF, polysulfone, and
polyether stdfone are available.

Also, ceramic membranes are now available using the latest
nanopowder technique from a variety of materials including
titanium dioxide (Ti02), zirconia (Zr02), alumina (A1203) and
silica (Si02). These are available in ultra and micro filtration

pore sizes.

be

NOT FOR EVERYONE

El
The new Spin Tek ST-II is not for every application. This system is-. ~ T_3, designed for those tough applications where normal static membrane.

\ filtration works poorly or not at all. High solids, high viscosity or the,.”—
: --. .

111111

.+. - need to fractionate is where the ST-11 works best. The spinning disk
~’,~;~ system is the enabling technology on those tough jobs-that is why
p..;~s.~ we have a complete line of static membrane filtration equipment. .>L, >’ including tubulars, hollow fibers and spiral wound elements. Such

flexibility allows us to provide you with the best overall integrated
solution for your application at the lowest possible operating and membrane replacement
costs.

SpinTek~ lmsproven that integrated rotary and static menzbrane systems work welL
Some examples are:

. slyrene butadiene latex concentrates: a static system concentrates the solids from 10/0
to 2ovo-

3/9100 09:
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the ST-II then takes the concentrate to 50% solids;
metal coolants concentration to 10% with a static system and then to 60% oil with the
ST-II; and
radioactive waste concentration to 2°/0with a static system and then to 30°/0 with
“- ‘r.
31-11.

FRACTIONATION

Fractionation of suspended solids with membrane filtration can be difficult. Under normal
filtration conditions a boundary layer is formed on the membrane surface which begins to
act as the filter barrier. Our high rotational speed creates turbulence which minimizes the
formation of a secondary boundary layer. Such layers often become a filtration barrier in
static membrane systems when trying to fractionate components. So for once, you can let
the pore size of the membrane determine your system’s true filtration rating. A membrane
rated at 0.2 microns will actually act that way in a SpinTek System-with sharp pore size
cutoffs.

SUMMARY

SpinTek~ Systems provides a complete line of membrane systems including rotary disks,
tubulars, hollow fibers and spiral wound systems for chemical, nuclear, oil-water and
wastewater separations. SpinTek also offers solvent extraction filters for applications in
mining: hydrometallurgy and metals recovery, as well as innovative screen coalesces for
industrial applications. If you have an application please call our Sales Department for
information on our pilot rental systems or in-house testing capabilities. Do not let your
processing budget go to waste-call SpinTek!

/
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Receive our Product Specifications by Fax!
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Centrifugal Membrane Filtration

. SpinTekTM Introduces New High
Rotary Cross Flow System for Micro and

Shear
Ultrafdtration

A next generation rotary membrane system is now available from SpinTekm Systems for filtration and
fractionation of high fouling and viscous feed solutions. The patented rotary membrane device provides
a high shear force to prevent membrane fouling with a wide variety of feed solutions containing
moderate to high solids levels. The ST-II is available in small laborato~ sized models to full production
sized models for the food, beverage, and chemical industries. Successfid operation has been performed
in 90VO+recovery of protein fi-om cheese whey, submicron filtration of lube oil, non-settleable solids
concentration above 6,400 CP and fme chemical dewatering to above 40’% solids. Systems are available
with flow rates from 1 lph to over 50 gpm with operating pressure to 150 psig. The ST-II can use
polymeric, ceramic and metallic membranes in various pore sizes and can also be configured to utilize
any commercially available flat sheet membrane.

Description of Technology
SpinTekTM has developed a new generation high speed rotating membrane filtration system for
laboratory and industrial applications. The new SpinTek ST-II utilizes membrane disks that are rotated
at variable speeds up to 20m/s to achieve an antifouling force enabIing membranes to solve problems not
possible before with conventional membrane systems.

The new ST-II offers high and stable membrane flux allowing long term operation between cleaning, the
ability to concentrate material up to 6,400 cP, and also to very effectively fractionate closely sized
material. The ST-II is capable of this operation due to its unique design of spinning the membrane
configured disks near a stationary element. This concept provides a very high relative velocity and shear
between the membrane and the feed water effectively mhbizing membrane fouling. This translates to
high filtrate flow rates.

The energy to control fouling is transferred directly to the membrane surface where it is most effective.
The ST-II does not require large and expensive recirculation pumps to attempt to minimize fouling as
with conventional static membrane systems. The ST-II is capable of effectively controlling the boundary
layer which causes fouling and reduction of permeation flow-power is transferred directly to the
membrane surface for highest efficiency.

The ST-II has a unique rotating membrane disk design that eliminates the need for artificial turbulent
promoters that can plug with solids and lower system performance. The ST-II can be operated as a
rnicrofilter, ukraiilter or nanofilter.

Brief Background of Company
The Management of SpinTek has collectively over thirty years experience with membrane filtration
systems and over ten years’ experience with rotating membrane systems. The Company holds numerous
worldwide patents on the SpinTek technology as well as other filtration patents for solvent extraction of
copper.

Effect Caused by Rotating Disks
Two major effects are created by the dynamic spinning action of the new SpinTek ST-II system. The
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high shear allows for concentration and dewatering of solids to in some cases above 40V0. It also keeps
the membrane stiace clean so that permeation of material below the cut off size of the membrane can
occur.

This is especially usefid in such applications as bacterial filtration of food or chemical solutions and
protein separation from fermentation broths.

Specific examples of ST-II successes are vanilla extract bacterial filtration without color loss, latex
recove~ up to 50°/0, hydrated aluminum concentration to 40°/0, yeast concentration above 35°/0,
biodigester sludge concentration and blood plasma fractionation.

Field Tests
Laboratory sized pilot units are available with 0.5 sqft of membrane area and larger pilots up to 25 sqfl
are available. Both types of field test units can be configured with a wide range of polymeric membranes
including TFC, PVDF, polysulfone and others plus a selected supply of ceramic membranes. Most
membranes are available in pore sizes rtiging from 200 NMWC up to 3 microns. Virtually any type of
custom membrane developed by materials researchers can also be confQured into the ST-II laboratory
pilot.

Field test data for many applications are available from SpinTek. Pilot units are available in both
standard and explosion proof ratings.

Laboratory and Production Uses
Small lab size units are available as well as production sized units @h up to 150 square feet of
membrane surface. The systems are capable of processing small volumes up to 50 gpm of permeate flow
rate. All stainless steel construction, explosion proof and sanitary versions are available. Piping,
instrumentation and controls can be cotilgured to meet any plant specifications and requirements.

Advantages Over Conventional Membrane Systems
The rotation of the membranes allow for the energy to be applied directly to the membrane surface
where it is needed to reduce fouling and the boundary layer. Efficiency is not lost by utilizing large, high
pressure pumps to recirculate mass amounts of feed solution through the system to reduce fouling. It is
typical for traditional cross flow membrane filters to recirculate over 98% of the feed stream, whereby
the SpinTek ST-II requires less than 50% recirculation which is used for mixing. The ST-II, due to the
high rotor speed, is capable of controlling the boundary layer to effectively cause fractionation.
Membrane filtration is now possible for fractionation of similarly sized particles. An example is
defatting of cheese whey. Conventional static membrane systems buildup a layer of solids and fat on the
membrane surface which impedes the passage of protein through the membrane by up to 65V0. The ST-II
prevents this material build upon the membrane and allows passage of over 95% of the pure protein at
the same time withholding 90%+ of the fat.

Membrane systems have been plagued in the.past with severe membrane fouling, concentration
limitations, low fluxes and device plugging. The ST-II can operate without prefilters.

Types of Membranes

●

●

●

●

Polymeric membranes--hydrophilic and hydrophobic, low protein binding, solvent resistive
Ceramic membranes
Metallic membranes
Pore sizes are available from 200 NMWC up to 3 microns

2 of3 318/00 09 5



-“.... .. -=”. .7. -...”---- . . . . . ...’”.. ....~.fv . . . . .. -.-. -... -. -=. ”.-. .--..., -”, . ---- . -- .-, -,”, y....---......7......

specifications and send us a RFQ online

Receive our Product Specifications by Fax!

SpinTekTM
16421GothardStree~Unit A, HuntingtonBeach,CA 92647

Phone:714-848-30601FAX:714-848-3034

. .

3/8100 09:16

—.. ... . ~,’.., , .T-,v<>. .,..., .,...< ..,,,.”.. .,..,. . X.r?,%.:
. .—. .—7-.”. .



>Controls and Instrumentation
The SpinTekS’FW25is fullyinstrumentedand

automatedfor productionuseor pilot testing. The
~W-25 controllerissimpleto operatewitha NEMA
4 ratedpanel, lights,and switches.Explosionproof
ratingsare alsoavailable.

Standardcontrolsystemincludesfill PLCcontrol
with an operatorinterfaceterminalforsetpoint entry.
Instrumentsincludea.vanableihquency drivewith
poweroutput,a feedpressuretransmitterwith PID

~pressurecontrol, temperaturetransmitterand heat
exchangerforMl temperaturecontrol.Alarmsare
providedfor customerspecifications. The ST-11-25

ST-II-25 Flow data, power

rumr motorhas a variablespeedfromOro 1200rpm.
Specialinstrumentationcan beprovideduponrequest.

>Construction
The ST-II-25 isbuilt to processan extensiverange

of feedsolutions.To meet the smingcritrequirements
of industrialfiltration,all wettedpartsof the ST-11.25
aremanufacturedof304 SS standard 316~ PTFE
and Vkonareoptional.Sped systemscan be mamv
&cturedwithalternatealloysand elastomers,

All componentsofthe systemareratedforoperation
at 100pig that allowsfor the useof microporousarid
ultrafiltrationmembrarw.

requirements and dimensions

S7.11-25 Process and instrument diagram .
. .

,. . %2%-v%r--’-i

-Concentrate.,
outlet “

\

,7 J#jJ.e=’. .

:,

,

. .

Feed

.... . . . . . . .

Vi~it Spin7ek on tbe WorldwideWeb:www.spinteksysterns.corn
S@iT&SysmMl16421GOdmdSL,!iIInrinscon&&CA92d4?iR0ne714-848JiE0!h7kW4840M
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Centrifugal and
high shear action

Singte or3 disk

models available

Variety of pore
sizes available

Idea[as pilot system or
small production system

Explosion proof
optional

316 stainless steel
construction

,r”,

>General
The Spiriiek”ST-IIL isa compactcrossflowmembranesystemthat

utiliiesthe uniqueSpNek processofcentrfigal actionand shearforce
to prevent membranefoulingcommonto conventional systems. The

ST-IIL has wideopenchannels,uninhibited by meshtype turbulence
promoters,allowingthe systemtc processa widevarietyofviscoussolu-
tionscontainingmoderateto high solids.

The membranecan be easilyremovedfrom:hc systemforinspection
after testing or operation.The ST-IIL memhmnesurfacecan he fully
inspectedunlikemostother membranesystems.

>14embranes
The ST-IIL can usea widevarietyof ceramicor stainlesssteelmem-

branes.T~ieal ceramicmembranesincludetivmia(?IOZ),ahxnina(M3),
zirconia (ZrOz),or combinationsof the three. h4embraneporesi:csare
availablefrom0.07micronup to 3 microns.SLainlesssteel membranes
areavailablein poresizesfmm1 to 10micron.SpinTekean installcusrom
or prototypemembraneson SpinTekST-IIdisks.

Visit SpinTek on the Worldwide Web: www. spinteksystems. com

SpinTck Systems/16421 timrl St., I-iurwington Beach. CA 92647 /l%mW 714B48-3C60 /h 71%~-3034
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) Controls and Instrumentation

The SpinTck ST-IIL is fully instrumcnteJ MILi

automated for productionuseor pilot wsting. T!w
ST-11Z,controlleris simpleto operate~ith a 14EklA
4 rated panel, lights,and switches.Explosionproof
ratingsare alsoavailable.

Standardcontrol systemincludesfill PLCcontrol
with an operatorinterfaceterminalfor setpointentry.
Instrumentsincludea variablefrequencydrive with
poweroutput, a feedpressuretransmitter with PID
pressurecontrol, temperaturetransmitter and heat
exchanger for full temperaturecontrol. Alarms are
providedfor cmrnmerspecifications.The ST-IIZ.rotor

mctcx hasn variablespeedfromOCC>1200rpm.Special
instrumentationcm he providedupcmrequest.

> Construction

The ST-H L is built co processan exrensiverange
of feedsolutions.To meet the stringent requirements
of industrialfiltration, all wettedparts of the ST-IIL
aremanufacturedof304 SS standard.316 SS, PTW
and Vitonare optional.Specialsystemscan be manu-
facture with alternatealloysand elastomers.

.411componentsofthe systemare ratedforoperation
at 100psigthat allowsfor the useof microporousand
ultrafiltrationmembranes.

ST-IIL F1OWdata, power requirements and dimensions

.

Model QtY =&~(* Feed corLecntrate Pcrrrteate H? [k~
LxWXH
inches[cm] Ibs[k~

b 4

sr-11-l I l.xl[o:oq 3]4” 314” 1P ““2.0{L’s] 34x42x48
[86x 107x122] “1W3fq~ 1-

ST.11-3 3 3.(?[0s?8] 3/4” 3/4” 112” 3.0[2.25] 34x42x48 ~2@~5441
[86x 107x 122]

ST-II L

@@@

Process and instrument diagram
~..-...,

Feedinlet

Rotorbase piate

Permeate
outlet

/

SfiRi’i1’ - Visit SpinTek on the Worldvfide Web: www.spinteksystems.conr
~cx .SpinT&Sywrv’16421(lxlwrd%,HuntinymnF?eA,C-X92647Il%tmc714-SLNH06011%G7144HN-3034
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. . . A NeW Standard h Rapid Separations

New Logic International presents VSEP (Vibratov Shear Enhanced Processing),
a patented non-fouling membrane filtration system. At last, membranes can
deliver on the promise of sustained and precise separation of product and waste
streams.

The application of intense shear waves at the membrane surface has solved the
age-old problem of membrane fouling.

VSEP’S shearing action actually sweeps away foulants from the membrane
surfaces, allowing high solids concentrations and very high filtration rates.

VSEP is a lessexpensive alternative to conventional separation systems such as
centrifuges, bioreactors, sedimentation, flocculation and other less efficient
filtration systems.

VSEP systems are being used in a diverse array of applications by major
corporations throughout the world. New applications are continually being added
as corporate researchers discover new and exciting uses for this innovative
separation technology.

VSEP offers high flux rates, high concentration limits, low operating costs and
total dependability in separations ranging from low molecular weights through 30
microns, These unique features, offered for the first time in a membrane system,
have allowed VSEP to become a new standard in rapid separations.

Home / Intro] Technology] Operation I System I Applications 18 Reasons [ Company I Contact——
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High Shear Sets V-?SEP Apart

I
*v .$

I

++ +$+++

Cr’ossffow V+SEP -1
Membrane-based separations of liquids from solids have enjoyed increasing
popularity over the last 20 years. This increased interest has been driven by several
unique advantages offered by membranes over competing separation techniques
such as flocculation with vacuum filtration, centriiugation, and ion exchange. Those
advantages include

Perfect separation and crystal clear permeate.

Controlled size exclusion through selection of pore sizes extending from microns to
molecular dimensions.

Excellent materials compatibility due to a wide variety of available membranes.
Membrane separations are, however, still largely confined to the processing of high
valuei low volume streams due to the relatively high capital cost and low throughput
capacity of these systems.

In addition, membrane separations suffer from fouling (a long term loss in
throughput capacity due to membrane degradation), and they cannot concentrate
feed slurries to high solids concentrations due to the theological requirement that
the feed material remain watery in consistency.

Large industrial separations involving millions of gallons per day such as mineral
clay slurries, paper pulp, and waste water still require multi-step processing.
Typically, chemical flocculation is used to consolidatesmall particulate solids,
followed by vacuum filtration, sedimentation, feeding to spray d~ers or filter
presses, and other standard deterring techniques.

To broaden the use of membrane separations into mainstream chemical
processing, five things are needed:

● Highfiltrationrates
● Foulingresistance
. Solids levels suitable for feeding a spray dryer or filter press
● Low Cost
● Inherent reliability

3/7!00 15:36 I
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Inherent reliability

V+SEP Broadens Membrane Use. . .

Historically, membrane systems designers have struggled to reduce fouling by
using tangential flow or cross flow filtration. In this method, membrane elements
are placed in a plate-and-frame, tubular, or spiral-wound cartridge assembly,
through which the substance to be filtered (the feed stream), is pumped at a high
velocity to create shear forces.

In cross flow designs, it is not economic to create shear forces measuring more
than 10-15 thousand inverse seconds. This limits the use of cross flow to
low-viscosity (watery) fluids, further restricting the use of conventional membrane
separations systems.

New Logic has developed an alternative method for producing intense shear waves
on the face of a membrane leaf element. The technique is called Vibratov Shear
Enhanced Processing (VSEP).

In a VSEP system, the feed slurry remains nearly stationary, moving in a leisurely,
meandering flow between parallel membrane leaf elements. The leaf elements
move in a vigorous vibratory motion in a direction tangent to the faces of the
membranes. The shear waves produced by the membrane’s vibration cause solids
and foulants to be repelled and allow liquid to flow to the membrane pores
unhindered.

Home I Intro I Technology I Operation ] System I Applications 18 Reasons ] Company I Contact— —
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V+SEP Uses High Shear to Prevent Fouling
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In an industrial VSEP machine, the leaf elements are arrayed as parallel discs
seDarated bv aaskets. The disc stack resembles records on a record chanaer and
is spun in a ~o;sional oscillation. This motion is analogous to the motion of ~he
agitator of a washing machine but occurs at a speed faster than that which oan be
perceived by the human eye. The oscillation produces a shear rate at the
membrane surface of about 150,000 inverse seconds. This rate is ten times greater
than the rate obtained using conventional crossflow systems.

In crossflow systems, as little as 10% of the energy required to run the system is
converted to shear. In contrast, VSEP enables nearly 99% of the total energy to be
converted to shear. The shear is created at the membrane surface where it is most
useful in preventing fouling.

Because VSEP does not depend on the shearing forces of the feed flow, the slurry
can become extremely viscous and still be successfully dewatered.

The final product is essentially extruded between the vibrating disc elements and
out of the machine.

By greatly reducing fouling, the very high shearing produced by VSEP has been
shown to prevent diminished filtration rates in a large number of applications.
VSEP’S resistance to fouling is greatest when the membrane micro-structure is a
nondepth type of filtration media (analogous to a screen or colander). Membranes
containing cylindrical pores are ideal for use with VSEP.

Non-stick membrane surfaces of polypropylene and teflon also resist fouling when
used in VSEP machines, especially when the tightest possible pore size is
selected.

Because shear originates at the membrane surface and not in the process fluid, a
VSEP machine can be operated successfully in a single pass.

[n single pass operation the feed material enters the disc pack, experiences shear
forces and is dewatered progressively as it cascades from disc to disc. The final
product, once it reaches the desired end point concentration, exits the stack.

The disc pack holdup volume is less than 50 gallons. Therefore, product recove~
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in batch processes can be extremely high. Waste after draining the stack is less
than 2-3 gallons of material.

Syskm Operation

At startup the VSEP system is fed with a slurry and valve one (see the diagram
above) is closed. Permeate is produced and suspended solids in the feed are
collected inside the VSEP filter pack.

After a programmed time interval, valve one is opened to release the accumulated
concentrated solids. The valve is then closed to allow the concentration of
additional feed material. This cycle repeats indefinitely.

Membrane selection is the single most important parameter that affects the quality

of the separation. Other important parameters that affect system performance are

pressure, temperature, vibration amplitude, and residence time. All of these

elements are optimized during testing and entered into the programmable logic
controller (PLC) which controls the automation of the system.

The operating pressure is created by the feed pump. VSEP machines can routinely
operate at pressures as high as 500 psi. Machines have been modified to operate
at higher pressures as well. While higher pressures often produce increased
permeate flow rates, they also use more energy. Therefore, an operating pressure
is used that optimizes the balance between flow rates and energy consumption.

In most cases, the filtration rate can be further improved by increasing the
operating temperature. The temperature limit on a standard VSEP system is 175
“F. Higher temperature constructions are available.

The vibration amplitude and corresponding shear rate can be varied and directly
affect filtration rates. Shearing is produced by the torsional oscillation of the disc
stack. Typically the stack oscillates with an amplitude of 1 inch peak to peak
displacement at the rim of the stack. The oscillation frequency is approximately 60

Hz. This produces a maximum shear intensity of about 150,000 inverse seconds.

Feed residence time is set by the frequency of the opening and closing of the exit
valve (valve one). The solids level in the feed increases as the feed material
remains in the machine.

Large particles: greater than about 200 microns in size should be removed by
screening, sedimentation, or other methods before the material is fed to a VSEP
unit. Larger particles may cause abrasion damage to the membrane’s surface.

Under normal operating conditions, a VSEP system requires the same amount of
operator attention as a pump. Like a pump, a VSEP system performs the instant
power is applied.

The VSEP system provides a separation that is entirely physical. No chemical
addition or other operator intervention is required.

2 of2
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System Components

The VSEP filtration system consists
of 5 major components: the frame,
the drive system, plumbing, the filter
pack and the control system.

Frame: A 2“ tubular steel
construction is used with an epoxy
powder coat to assure resistance to
chemicals and weather.

Drive system: This patented
system includes a 10-20 horse
power motor which drives an
eccentric weight and seismic mass
which in turn translates the energy
through the torsion spring into the
filter pack.

Plumbing: Teflon (FEP),
polypropylene and stainless steel
are used throughout to assure
maximum compatibility with most
solvents, caustics and acids.

Filter pack: VSEP machines are
normallv constructed of either L.-L”

.“a -
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polypro~ylene or kynar. Membranes offered include polypropylene, teflon,
polysulfone, polycarbonate, stainless’steel, nylon, acrylic, and many others.

Membranes containing a wide range of pore sizes are available. At one extreme,
reverse osmosis membranes reject everything but water molecules. Ultrafiltration
membranes can reject molecules of sizes ranging from 100 M.W. to 1 millionM.W.)
while microfiltration membranes are available with pore sizes ranging from 0.1
micron to 10 microns. At the other extreme, woven screens are available from 1
micron pore size to standard mesh sizes.

The standard modular size of a VSEP machine is 100 to 1.,000square feet
composed of discs with a 19 inch active diameter. Each disc element is
manufactured and quality assured by New Logic.

Control system: VSEP systems are normally supplied complete with Allen Bradley
SLC 500 series Programmable Logic Controllers. All components are fully
contained in a NEMA 4 rated enclosure.

Various levels of control sophistication are available depending on the complexity of
the application. For polishing or low solids applications .sImplecontrols having
minimal outputs and inputs are provided.

For high solids applications controls with more features are used. The VSEP
controller typically sets solids levels by actuating the exit valve based on operating
parameters such as motor current or temperature.

Other control options available include automatic clean in place, automatic flush,
automatic shut down: full alarm features with digital diagnostic displays, remote
diagnostics and monitoring, and many others. New Logic engineers have spent

I of3 37100 15:36
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diagnostics and monitoring, and many others. New Logic engineers have spent
years perfecting VSEP controls to maximize reliability and to minimize operator
intervention

Implementation

New Logic has run thousands of test samples, therefore it k very probable that
data already exist on a sample similar to yours. In any case New Logic can test
your material to determine general performance parameters and feasibility. Upon
completion of testing in Eme~ville, California, a comprehensive report outlining all
pertinent data collected is delivered to you along with collected samples of
permeate and concentrate.

For further studies to determine optimal shear intensity, pressures, and membrane
choice, we recommend that you rent a Series L system. The Series L contains 0.5
square feet of membrane area and allows for easy membrane changing and
pressure and shear level adjustment.

Series L k a IaboratoT-scale machine that holds a single piece of sheet stock
membrane. Membrane can be supplied by New Logic or provided by you and
hand-cut with a pair of scissors. Because the Series L simulates the environment
of a single disc inside a full scale series i system, scale-up calculations can be
made.

%.
The Series L runs on 230 volt 3 phase 50/60 hz and consumes about 1 KVA. The
feed pump can be supplied by New Logic, or user-supplied. The Series L comes in
a caster-mounted cabinet 2 foot square by 7 feet tall and weighs about 500
pounds. For further validation! visit New Logic’s modern wet test facility and run

your material on a full-scale pdot plant where you can simulate all of the
characteristics of a full-scale Series i system.

Series i system modules contain up to 1000 square feet
of membrane area. For larger applications the Series i
can easily operate in parallel with other Series i
machines which share a single control system.

All of the data and information collected during testing is
used to customize a Series i to your specific
requirements. Controls, motor sizing, membranes and
materials of construction will all be specifically selected
to assure an optimized system that will give manv vears
of trouble-free ‘service. -

To schedule testing or Series L rental, contact a New Logic sales engineer.
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1. High Filtration Rates:

In the separation of most products, VSEP rates average
ten timeshigherthan competingmembranetechnologies
such as cross flow filtration. In addition to high rates,
there is no product loss as there is in a centrifuge, and
unlike rotary drum filters and filter presses, no flocculent
addition is required.

-....__—. .- ..-—.

~FouIing Resistance: ‘– “‘ -‘-

VSEP systems use a patented vibrato~ shear process to
keep the membrane surface clean, Most conventional
filtrations stems rely on less efficient shear forces far

iremoved om the membrane surface to attempt to reduce
fouling effects. Processes such as dewatering, counter
current washing and size classification all benefit from
VSEP’S shearing action.

3. High Solids:

Systems which rely on the feed flow to create shear
become increasingly inefficient as the feed stream
concentrates. They stop operating as the stream
becomes viscous. Because VSEP relies on a vibrating
membrane surface to create shear it is able to achieve
very high concentrations while retaining fouling
res@ance, The only solids limit is the ability to discharge
the material.

----- .. . . . . . . . . . ----—------ -- --

4. High Efficiency:

In the VSEP system, shear waves are focused on the
membrane surface allowing for a 99% conversion of
energy to shear. In typical crossflow systems where only
10% of the energy is actually converted to shear, most of
the energy is spent overcoming pressure drops
associated with flow turnarounds and screens.

5. Engineered Dependability:

A VSEP system has only two moving paw the torsion
spring (which is tested to assure infinite life), and the
bearings (which are automatically lubricated). Membrane
integrity is guaranteed through a patented redundant
membrane system (RMS). [f a membrane element failure
~ccurs it is immediately and automatically repaired.
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New Logic -Eight ReasonsVSEP outperforms

. .

6. Compact Design:

A VSEP system occupying only 16 square feet of floor
space supports up to 1000 square feet of membrane area
and does the work of a system occupying ~Oto 50 times
that space. The system is also modular and will ailow for
easy expansion.

http:;?\\'\v\v.\>aIue.net/-new'logic!Pages/SRca.html ‘

7. Convenient Testing:
‘i TNew Logic offers a modular approach to system testing. , ● ,,..,,..!: ‘

, Start with a comprehensive sample test and report It.
; provided by New Logic. Then rent a compact Series L
laboratory scale system for in house data collection. For

‘ further validation, visit New Logic’s modern wettest
r

~-~?,--;i i ;

~facilitv and run Vour material on a full scale dot Olant I
wher~ you can ~imulate all of the characteristics’of a full ~‘

, scale Series i sys~em.
l)

$

i

I

i 8. LOW cost:
I

~VSEP uses less energy due to the high efficiencies of the
‘; system and uses less membrane area and processing

time due to the high rates of the system. VSEP aiso offers
reduced membrane replacement and cleaning
maintenance due to the elimination of fouling, less floor

‘ space due to the compact design, and less maintenance
due to the minimization of moving parts. Ali this adds up
to a low cost separation svstem.

------—’s&:

.
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New Logic international is a privately hefd Corporation founded in 1984. Located
in a 100,000 square foot facility in Emeryvilie, California, New Logic manufactures
next generation filtration systems utilizing a patented technology known as VSEP
(Vibrato~ Shear Enhanced Processing).

Our customer base includes a large cross section of the Fortune 500, and covers
a wide range of industries including chemical, pulp and pape~ mining, paints and
pigments, municiple water and waste, oil production) processing. As New Logic
continues to increase the capabilities of VSEP, new applications and customers
are continually being added.

New Logic international, t295 Sixty-Seventh Street, Emeryville, CA 94608

Phone: (5fO) 655-7305, Fax: (5qO)655-7307, E-maiJ: nli@vsep.com
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INTEROFFICE MEMORAMJUM

Date: April 4,2000

To: Syl Losinski

From: Jila Banaee

Subject Mercury Amalgamation

Enclosed is the information about mercury amalgamation by NO commercial vendors, the ADA
Technologies and Nuclear Fuel services, as’requested. The information includes a description of the type
of equipment used and the demonstration results for stabilization of elemental mercury.

Thanks.

Jila
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ADA Technologies Names New
Vice President of Technologyprograms

ENGLEWOOD, Cdo., March 23, 1999

- hlarry Mastroianni has been named vice.pr~ident of tec@olo~ pro- at ADA Technologies, Inc., where he will
manage the technical staff and prowde cbrecuon and assmmce m business development, President Judy Armstrong
~nounced. @.@@22

ADA Technologies Continues Development
of Mercury Control Technologies

ENGLEWOOD, Colo., March 23, 1999

- Three mercury coqtrol technologies in variyx :tages of development at ADA.Technologies,+c. hold promise for a
number of comme;aal and overnment applxauons, according to the person m charge of busuwss development for
mercury technologies. &

If-?,”C/c &J ~.&3 p Z2TEC.

lofl 03/22/2000 10:09Atvl
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., ADA Technologies Continues Development
i, ,.:,” “ of Mercury Control Technologies
$’
+NG:E~WdOD, COIO.,
;,: ...,,, . . : March 23, 1999
,, ’,,.., :..“.

,$ ,.
,.. ‘ ‘ ~Thre~ mercury control technologi~ in various stages of d~velopment at $DA Technologies, Inc. holdf’.,,.. .7 ,
[ , $Jj~~;j~&rn~e for a number of comerc~d and government apphcations, a.cordmg to the person in charge of

messdevelopment for mercury technologies.
i
p J&$:$ .
( , i Brm Sperry, ADA’s mercury bu+ess.deyeloprnent manager, said the compan has develo ed expertise in: .“47 ‘4+‘k
;.j;, ~..-J&- all areas of mercury control, incluchngm w enussions,~ter and solid waste. ~fact, heb&vesthe “suite

.:: ~J:i{i of capabilities”\ :.;;fi,!J’,2{k
:>,@ .P?WLg that has been created at ADA make lt the preeminent mercury treatment technology

<company in the country today.i.;tik%j.@,k>,1q,++, ,Y.~J
$+4~j$k$J One tec~oloW developedbYADAus=a regenerable sorbent to remove vapor-phase mercury from,,,,

‘i‘“’!-c;?.,gaseouswaste streams generatedwhen certain::*,“. -,,

l’””’%
?-;.$::+‘“\:p T

es of wastes are thermally treated or when coal is burned
.,h;+q ;.p to generate power. The sorbent is undergoing leld testing at a Department of Ener

!

~.@oEJ;~ma =C:-+:. + ,x centrifugal treatment facility in Butte, Montan% ~d at a COalresearch and test acky m I burgh,)Y.*,::?l~fij?.speqlvtia.
~~,~;~~~~$:

‘~~~$~~~~ “This technology can help operators of hazardous waste incinerators meet new re

~“” “’-’4
P

ations that are
anticipated in the next couple of years that will require lessmercury in their off gases,an it also could be of

fc<;,:%~x~.me to co~.fued power plmts if clean air regulations take effect as anticipated,” Sperry said.

E2&&l%l A second mercury control technology has shown good ~emks in field demox+trationsat the Y-12 plant at
Oak Ndgg, Temessee, where a umt has been r~movmg soluble mercury m creek water to very low
cone tratlqns for more. than 15 months. Potentl~ cystomers for the sorb~nt-based technology include
DO#facilitles and an industry that has mercury III m wastewater, accord.m to Sperry. ADA also has

r bdevelo ed a method o rem?vin mer~ from the wastewater leavingdental o ices that could be used by
3 %medic and other comrnercmlla oratoms.

To addressanother problem facingDOE, ADA has develo ed a process for stabilizingradioactivelycontaminated liquid
mercu generated m ast weapons reduction activities. ~heprocess, which combines a proven mercury stabilizauon
metho~with ascaleab~e,economi~yviable rnixingtechnology, stabilizes themercuryso that it can be disposed of in
Iandfh for non-hazardous, low-levelradioactivewaste.

“ADAplans to team with waste treatment companiesfor stabilizingDOE mercury-containingwaste using this metho~”
Sperry sai~ adding that the technology appears to have a large potential market at DOE facilities.

Iofl 03/22/2000 10:09AM
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Mercury Technologies
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,
ADA Technologies, Inc. has a broad ~ge. of mercury measyement and control capabilities,and can help
solve a variety of mercury contamination problems facing the government and private industry.

ADA, throu h its primady governrnent-fibd re=rch .-d development program, has develo ed a
sorbent-base~ technology for remowng mercury from w enu.wons and aqueous liquids, incl%in~
!wastewater. The company also has expertise in the stabiliition of radioactively contaminated liqui
imercury.

ADA currently offers technology solutions fpr mercury offgas~d flue gastreatment, mercury capture and
recovery from wastewaterand mercury stabAzatlon/ama.lgamatlon.

Mercury Ofgasfllue Gas Treatment
Mercury StabilizationlAma4?amation

Mercurv Captwe and Recouerv~astewater

Mercury Offgas/Flue Gas Treatment

ADA has developed a technology that us~ a regenemblesorbent to remove va or-phase mercu from
gaseouswaste streams generatedwhen certain types of wastes are thermally ~reate~orwhen coal is~urned
to generatepower. The technology c-+nhel operators :f hazardouswaste xncmeratorsmeet new regulations

2that will require less mercury m they p gases,and It ako could be of ye to coal-firedpower plants to
dramatically reducethem mercury enuswons.

Applications:
0

0

0

0

0

0

0

Features:

Coalufwedpower plants
Mech@ incm~ratom
MurucIpalso~ldwaste incinerators
Mixedwas~emcmerators .
Lead and zmc smelt~rs
Cement m~ufacturmg operations
Chlor-alkahplants

I
o Continuous emissionsmonitor for mercury measurement
o Vaporizer for mercury injection
0 Bench-scaletesting apparatus
o Regenerablemercury removal processfor field applications

Results:

c.EffectiveinhighSO,, N~,H,0,~OandC02 environments
o Removal to lessthan 1 m m3in hi h mercury environment (85,000mg/m3)

,_

Benej?ts:
0 Captures vapor-phaseme;cury on regenerablesorbent
o &tires regulatory compknce (meetsEnvironmental Protection Agency’sproposed MACT control standards)
o Generatesminimal secondarywaste

Mercury Stabilization/Amalgamation

To address a prob~e.rnfacin
8

the. U.S. Dep~ment pf Energy (DOE), ADA Technologies, Inc. @ developed a
technology for stabdlzmg ra oacuvely cent-~ed hqmd m~cury generated in past.weapons rodu.ction activities.

?The process combines a proven mercury ~bkatloq method with a scakable, econonucallyviab e nuxmg technolo .
k tlus process, radioactivewaste mercury IS.mixed with sulfur and other materialsin a comrnerciall availablepyg

T
II%

producing cinnabar - a stable mercury stdflde roduct that can be disposed of as non-hazardous, ow-level rachoactiv~
7waste.The process also is applicableto soil ands udges.

Applications:
IJEnvironmental remediation at DOE facilities
0 Nuclear medicine

Featnres:
o Converts waste mercury to a stable, non-leachableform suitable for disposal
0 Trt+arsmercury regardlessof fop or speciation
o Sadks Environmentid Protecuon Agency’s(EPA)definition of an amalgam

: ,10f2 03/22/2.00010:12AM
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Reszdts:
o Produces waste that passesthe Toxicity CharacteristicLeachingProcedure (0.20mg/L)
0 Produces waste that ISno longer consideredhazardous
o Minimizes mercu

T
air emissions

o Produces a waste t at is non-volatile

Be-m+k:.
0

0

0

0

0

Uses scaleablecommercialequipment
Cost effective
R41able
Assures regulatory compliance
Safeand easy operarion

Mercury Capture and Recovery/Wastewater

ADA Technologies, Inc, has developedan effectivemethod for removing mercury from water or aqueous products and
recovering the mercury. The propnet

3
technology uses a sorbent to remove the mercury from the wastewater and

recover it in a form suitable for further “stillationand ultimate recycle.The company’s capabilitiesm.ngefrom removal

%
of mer from contaminated wa-stewaterat former Department of Energy weapons-makingoperations to removal of
waste am gam from water leavingdental offices.

Applications:
o Dental and medicalclinics
0 Mining
o Chlor-alkali plants
0 Industrial wamewater
o Groundwater

Features:
0 Cleans cent-+@ated wastewaterto impyovelocalwater quality
o Captures soluble mercury on a regenerablesorbent

Resdls:
0 Reduced soluble mercury from 1,000parts per wilLon

Tennessee
o Reduced soluble mercury in testing at dental clinics

(ppt) to <12 ppt in tests at the Y-12plant at Oak Ridge,

2 of2

Benefits:
0 Provides effective,low-costmethod of removing evenvery low concentrations of mercury from waste streams
o Generates minimal secondarywaste
G Simple process that allowssorbent bed to be thermally regeneratedand reused

03/22/2000 10:12A 1
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1998 1997 1996
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1995

9ROOI“Stabilizationof RadioactivelyContaminated E~ementalMercury Wastes”Roberts, Stewart and

P
~de “ . ADA Technologies,Inc. Li~. Colorado MineralsResearchInstitute. Brown and Faucette.

A vancedIntegrated ManagementSerwc=, Inc. Presented at Wme Management’98.Tucson, AZ. March
1-5,1998.

98002“Monitoring HC1 and C12in Flue GasUskg a Real-The Analyzer”Schlager,Sappey,Hill and
Sagan.ADA Technologies,Inc. Presented at the Air&Waste ManagementAssociation’s91=Annual
Meeting& Exhibition. SanDiego, CA. June 14-18,1998.

98003“Removalof Mercury from Contaminated Ground~ter to Part Per Trillion Levels”Stewart and
Roberts. ADA Technologies,Inc. Presented at the Air&Waste ManagementAssociation’s$W AMual
Meeting & Exhibition. San Diego, CA. June 14-18,1998.

98004“Monitoring Beryllium During Site Cleanup and Closure Using a Real-TimeAnalyzer” Schlager,
Sappeyand French: ADA Technolo es, Inc. Presented atdie Air&Waste ManagementAssociation’s91SC

BAn+ual Meeting&Exhibition. San iego, CA. June 14-18,1998.

9ROOS‘Removing andRecoverin Mercury from Off-Gasesof Theqmd Treatment Processes”Roberts,
%n‘oderickand Stewart. ADA Tec ologies,Inc. Pr=ented at the Au-&Waste ManagementAssociation’s

~ 91=Annual Meeting& Exhibition. SanDiego, CA. June 14-18,1998.

98006 “Determination of Dry Carbon-BasedSorbe~t Injection for Mercury Control in Utility ESP and Baghouses”
Broderick and Haythornthwake. ADA Technologue.s,Inc. Bell, Selegueand Zuber. TDA Research,Inc. Perry. Flue Gas
Cleanup Chemistry, De artment of Energy, FETC. Presented at the Air&Waste ManagementAssociation’s9F AMual

,— Meeting & ExMbition. f an Diego, CA. June 14-18,1998.

98007“COHPAC as an Air Pollytion Control Optioq at Hudson Unit 2: A CaseStudy” Waugh.Public ServiceElectric
& Gas Company. Haythomthwate. ADA Technologies,Inc. Chang. EPRL Bustard.ADA Enwronmental Solutions,
LLC. Presented at the Air&Waste ManagementAssociation’s91=Annual Meeting&Exhibition. SanDiego, CA. June
14-18,1998.

98008“Evaluationof Carbon Injection for Mercury Control at Coal-FiredPower Plants” Haythomthwaite, Smith and
RuM ADA Technologies,Inc. Fox. New Century Energies.Hunt. Utility Engineering.Chang. EPRL Brown. FETC
Contracting Ofilcer Representative.Presented at the DOE AdvancedCoal-BasedPower&Environmental Systems ’98
Conference.Morgantown, m. July 21-23,1998.

Publications --1997

97o17“Mercuryand Acid ~ Control in Utility b house through Sorbent Injection - Piiot-ScaleDemonstration”
%lectncandGasCompany (Newark,NewJersey).Haythornthwaite,Waugh,Jensen, Lapatnick, Gibbons. PyblxcService

SJostrom,Ruhl, Slye.ADA Technologle=s,Inc.

97016“Recoveryof Mercury from Contaminated Primary and SecondaryWastes”Stewart,Roberts. ADA Technolo ies,
fInc Presentedat the Industry Partnerships to Deploy Enwronmental TechnologyMeeung. Morgantown, W. Otto er

21-23,1997.

97o15“MercuryControl in Utility ESP~and B houses t~ough Dry Carbpn-BasedSorbent Injection Pilot-Scale
3Demonstration” Wau h, Jensen, Lapatnlck, Glb o~. Pubhc SerwceEle~nc and Gas Company (Newark, NJ). Sjostrom,—. %nRuhl, Slye.ADA Tec ologies,Inc. Chang. ElectrlcPower Resmrch Insmute. Presented at the EPRLDOE-EPA

Combined Utility Air Pollutant Control Symposium. Washington, DC. August 25-29,1997.

9701+ “Sodium Sorbents for S02 Trim in High-Ratio Baghouses”Sjostrom, Butz. ADA Technologies,Inc. Bustard.
ADA Environmental Solutions, LLC. Chang. Electric Power ResearchInstitute. Presentedat the EHU-DOE-EPA
Combined Utility Air Pollutant Control Symposium. Washington, DC. August 25-29,1997.

97013“Experiencewith Combustion Ttig ~d Fuel system Mo~=tiom to ~~=ively ReduceN% Emissions
from Eleven Coal-FiredTan ential Boile.m”Maz+ Levelton Engineering.Haythomthwaite. ADA Technologies,Inc.

hPresented at the EPRI-DOE- A Combmed Utky Air Pollutant Control Symposium. Washington,DC. August 25-29,
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STABILIZATION OF RADIOACTIVELY CONTAMINATED
ELEMENTAL MERCURY WASTES

Daryl Roberts, Robin Stewart, Tom Broderick
ADA Technologies, Englewood, CO 80112
John Litz
Colorado Minerals Research Institute, Golde~ CO 80403
CliffBrown, Andrea Faucette
Advanced Integrated Management Services, Inc., Arvadq CO 80002

ABSTRACT

ADA Technologies and its subcontractors, Colorado Minerals Research Institute (CMRI)
and Advanced Integrated Management Services, Inc. (AIMSI), have demonstrated the
amalgamation of both “ordinary” elementrd mercury and radioactively contaminated
elemental mercury in batch sizes up to 75 pounds (2.5 liquid liters) using sulfur hi a
conventional pug mill mixer. The process satisfies the Environmental Protection

Agency’s definition of amalg~ation as given in 40 CFR 268.42, TabIe 1. After
developing the technology with ordinary mercury, we have demonstrated the technology
by conducting treatibility studies on wastes provided by the Los Alamos National
Laboratory. To date, three separate batches of LANL waste have been processe~ a total
of 185 pounds. The extent of conversion of mercury to HgS was over 99.92’% for each
batch, and each batch passed the Toxic Characterization Leach Procedure (TCLP) test for
Ieachable mercury.

This paper describes demonstration results of a novel process for stabilizing
radioactively-contaminated elemental mercury with sul.fix. The process combines a
proven mercury stabilization method with a sca.leable, economically viable mixing
technology. Waste mercury is mixed with suliir in a commercially available pug mill,
producing a stable mercury sulflde product. The pug mill is uniquely suited to the
process since residence time can be controlled to ensure complete reaction. Also,
contamination control requirements for dealing with mixed waste can readily be
implemented for the process. The paper describes the “treatment ~of radioactively-
contaminated mercury wastes from three U.S. Department of Energy (DOE) sites. One of
the major test objectives described- in the paper is a deterrninatioxi of whether leachable
mercury in the product is below the 0.20 mgll treatment standard based on the Toxicity .

Characteristic Leaching Procedqre (TCLP). Another major test objective is a
determination of whether the mercury vapor pressure above the product is below 50

pg/m3. This concentration is the OSHA eight-hour worker exyosure limit for mercury.

When the product’s vapor pressure for mercury is below 50 p@m3, then the workers
themselves are exposed to even less concentration of mercury, helping to ensure their
safety.

The process described in this
needs at individual DOE sites.

paper is readily scaleable to easily match the treatment
The product passes TCLP treatment standards and meets

J
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vapor pressure requirements described in the “Technology Deficiency Requirements

Document” published by the Mixed Waste Focus Area. It also satisfies the

Environmental Protection Agency’s definition of an amalgam as given in 40 CFR 268.42,
Table 1, satisfying disposal requirements as defined in RCRA. The paper includes an
overview of the DOE radioactively-contaminated mercury problem, a process description,
experimental results, a life cycle cost analysis, and recommendations for implementing
the process for routine waste treatment operations.

INTRODUCTION

Mercury and mercury-contaminated wastes are some of the more pervasive and
troublesome wastes in the inventory of DOE legacy waste materials. Most of the larger
DOE sites have radioactively-contaminated liquid, elemental mercury in their mixed
waste inventories. Complex-wide, there are approximately 16.5 m3 (500,000 pounds) of
elemental memury in the legacy waste and about 0.2 m3 (5,700 pounds) per year
generated at the Savannah River Site (Petersen, 1998).

The Environmental Protection Agency (EPA) specifies amalgamation as the treatment
method for radioactively contaminated elemental mercury. Although the chemistry of
amalgamation is settled, the practical engineering of a sizable amalgamation process is
not settled (e.g., GoM, et al., 1984; Tyson, 1992). A process that will serve the DOE
need must process at least approximately two to three liters of mercury (50 to 100
pounds) per batch since even at this scale, treating the entire DOE inventory would
require approximately 5,000 batches (one batch per day for over ten years, seven days per
week). \

Before tiding work in this are% DOE’s Mixed Waste Focus Area established a
Technology Deficiency Requirement Document (TDRD) with the following criteria for a
successful mercury amalgamation process:

1) the process must meet EPA’s definition of an amalgam given in 40 CFR 268.42,
Table 1;

2) the waste form must pass EPA’s 0.2 mg/L treatment standard based on TCLP so as to
aIlow the waste form to be disposed in a subtitle D landfill;

3) the mercury vapor concentration above the waste form must be less than 50 ~g/m3;

4) the process must be readily scalable; and

5) the process must be economically viable.

ADA Technologies, Inc., and its subcontractors, Colorado MineraIs Research Institute
(CMRI) and Advanced Integrated Management Services, Inc. (AIMSI) have
demonstrated the amalgamation of both “ordinary” elemental mercury and radioactively-
contaminated elemental mercury in batch sizes up to 75 pounds (2.5 liquid liters) using
sulfhr in a conventional pug mill mixer. After developing the technology with ordinary
mercury, we have demonstrated the technology by conducting treatibiIity studies on
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wastes provided by the Los Alarnos National Laboratory. To date, three separate batches

of LANL waste have been processed, a total of 185 pounds. The extent of conversion of

mercury to HgS was over 99.92°/0 for each batch, ~d each batch Pmsed the TOXiC
Characterization Leach Procedure (TCLP) test for leachable mercury. We are “confident

that the process meets the first two, and the only regulatory, requirements set by the
MWFA.

Because we have used conventional mixing equipment to accomplish the amalgamation,
the process is both scaleable and economical (requirements number 4 and 5). We have

yet to perform the mercury vapor pressure tests, but we expect that our process will meet
this requirement also.

The following sections describe the process, testing with ordinary elemental mercury, the
treatibility tests with the LAM Waste,and an approximate economic evaluation of the
process;

DESCRIPTION OF PROCESS

We mix the liquid merctuy with sulfur in a conventional mixer known as a pug mill. Pug
mill mixers are commonly used in metallurgical and chemical operations where intense
mixing of pasty material is required. Tens of thousands of such systems are utilized

industrially today. Examples of common pug mills are the Rietz thermal screw, the
HolofIite dryer, and the Bethlehem Porcupine Processor. The Holoflite dryer has been
used to make sulfbr polymer cement in tests at DOES Idaho National Laboratory
(lMrnell, et al., 1992). Others have been used to stabilize RCRA wastes (e.g., Barth,
1990; Trezek, 1992). Mantiacturers of pug mills. for chemical stabilization of

contaminated soils and sludges include Portec Chemical Processing Products (Yankton,
SD), PugmilI Systems, Inc. (Columbi~ TN), and Excel Machinery Company (Amarillo,
TX). A brief description of these types of mixers and their relationship to other industrial
mixers can be found in Kirk-Othmer’s encyclopedia (Faulkner and Rirnmer, 1995). .

We used a small, dual shaft tier that accommodates approximately 2 ff of material
(Figures 1 and 2). This ndl is three feet long and has a one-foot square cross section. Its
blades are 5.5” long. A liner was placed in the pug mill to reduce the dead volume
beneath the blades. The typical rotation speed of the pug mill blades is 50 RPM. This
size of pug mill accommodates the desired fhll-scale processing rate of 100 lb in an eight-
hour shift with no dficuhy. - .
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Figure 1- Side View of Pug Mill

i ,.

Figure 2- Top View of Blades of Pug Mill
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The basic process involves adding sulk to the pug mill first, then pouring in the

mercury. The mixing and reaction are followed by monitoring the mixture temperature
and periodically taking samples for imalysis. Mixing is concluded when the reaction

exotherm subsides and the free elementi mercmy analysis indicates that over 99.9% of
the mercury has reacted. The details of the process are the subject of a patent application.

SURROGATE WASTE TEST RliXXJLTS

The reactions- of mercury with a variev of amalgamating agents are exothermic and, in

principle, should proceed at room temperature. In practice, the mixing of the mercury

with the amalgamating agent is the principle difficulty to overcome. Nearly 10O”/Oextent
of reaction can be achieved when small quantities of mercury, approximately 10 cm3 or
less, are reacted in the laboratory with conventional shakers or manual stirring. However,

with the quantities of liquid, elementi mercury waste in the DOE complex, batch sizes of
approximately two to three liters will be the required to allow the DOE inventory to be
processed in a reasonable time.

Therefore, our goal in working with “surrogate waste” (that is, ord.i.my elemental
mercury) was to learn to conduct the mixing of two to three liters of mercury with sulfur
in conventional mixing equipment. Working with a conventional mixer was an important
part of our process development strategy so that we would be confident in our ability to
scale-up the process.

Through a variety of testing in the laboratory, we found an inability to react mercury with
stifur beyond about 50°A extent of conversion. We then added a sulfi.u=containing liquid
to the mixture and were able to achieve up to 98.8% extent of reaction of the mercury.

In working with the pug mill and 30 pounds of mercury, we were able to achieve 99.91X0
extent of conversion of the merc~, but the TCLP results were in the range of 1.2 mg/L
to 2.6 mg/L, well above the statutory limit of 0.2 mglL. Only when we fi.uther added
sand to the mixture were we able to achieve more than 99.9% extent of reactiom and then

. the TCLP results were consistently below 0.1 mgiL. During ~s work with the pug miII,
‘ we found physical forms of sulfhr that worked and did not work quantities of sul&r-

containing liquid that worked and did not work, and quantities of sand that worked and
did not work. The resulting formulation and processing conditions form the basis of our
patent application. “

—
The key results, however, of the “ordinary” mercury tests are that we achieve above
99.9’% extent of reaction of the mercury with the sulfur, and we achieve a leachable
mercury concentration below the TCLP limit of 0.2 mg/L.

TEST RESULTS WITH RADIOACTIVELY CONTAMINATED MERCURY

We received 242 pounds (110 kg) of contaminate~ waste mercury from Los Alamos
National Lab. The shipment came from Los Alamos in a 40-gallon carbon steel drum.

,

.—.—..-. ... ..~. -----.7-.7-..,. ,. , .-r.e7T.-..7j-7j ... .. . .. =-.,7’% ..-7-., .. ,,, -- ..,.,... . ., ;:- .- , . :% >..*., ‘,~,--., -
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Inside the drum
mercury. The

were five two-liter steel flasks, each of which were roughly fill with

radioactivity level of the mercury was quite low, and in fact no

radioactivity was detected with a standard gamma scan.

To date we have treated 185 pounds of this waste in three separate batches weighing 50
pounds, 62 pounds, and 73 pounds. At the end of each treatment, we determined the
mass concentration of the unreacted mercury. The extents of reaction (1 minus the free
mercury, expressed as a percentage) in these batches were 99.963°/0, 99.9510/0, and
99.922Y0, respectively. The TCLP testing with each batch showed less than 0.1 mg/L of
leachable mercury.

We have one 57-pound batch remaining of the Los Alamos waste in the treatibility study.
We have also received a 55-pound batch of waste mercury from the Femald site. The last
Los Alamos batch and the Femald batch will finish our treatibility study.

ECONOMIC EVALUATION OF PROCESS

Capital equipment costs and operational costs for a full-scale facility were evaluated as
part of this study to determine the treatment cost for the process. The basis for this
evaluation was a facility designed to treat 50 gallons of waste mercury per year with a life
cycle of 10 years. The throughput of the waste facility was based on a projected annual
production rate of mercury waste. Waste transportation and disposal costs were not
included in the present value life cycle cost for this facili~.

Mixing equipment for a Ml-scale operation would be large enough to process the waste
mercury in 40 kilogram batches compared to the 25 kilogram batch size used in the
surrogate tests. Larger batch size would be required in order to process 50 gallons of
mercury per year with a limited stafl Other equipment would be needed to support the
operation which would include safety equipmen~ such as radiation and mercury
monitors, eyewash/shower station, and scales to weigh process materials and drums with
treated waste. Laboratory equipment would also be required to perform analytical
procedures during the waste processing operation.

The costs associated with the installation of the process equipmen~ and process materials
such as piping and ductwork, electrical, insulation, process StI-UCtLU& ad

instrumentation were not directly costed but estimated using a method presented by
Perry. The method uses average percentages for direct and indirect construction costs
based on data from over 200 chemical process capital projects. On average, the process
equipment and process materials costs were found to be 33’Moand 16°A of the totaI

installed facility COSL. respectively. Labor for process equipment and materials
installation is about 13°/0of instalIed costs.

Annual maintenance costs were also estimated using recommendations by Perry, which
suggests that the maintenance cost be based on a fixed percentage of the captial
equipment costs. Capital equipment include the process equipment and process
materials. In general, maintenance should be a minimum of 4 percent per year of the
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capital equipment cost for chemical processing equipment. Maintenance costs would

include the material, installation, and overhead costs.

Labor cosk were estimated based on a three person staiT. The staff would be required to

petiorrn the operational, analytical, and clerical functions associated with the process.
Direct labor, materials and supplies, subcontracted analytical costs, as well as the indirect
costs were included in the operating CO* for this process. Materials and supplies were

determined on a per batch basis, which assumed the facility would treat 25 waste streams
per year, each consisting of two galIons of mercury, there would be a total of 112 batches

per year. The annual analytical costs were determined based on the number of waste

streams. These cost included characterization tests of the wastes to document that the
waste passed TCLP for mercury and cost of swipe tests to cert@ cleanliness of the
process equipment.

Operating costs for the process were escalated at a rate of 3.5% per year over the Itie of

the project. The present value of each year’s operating costs were totalled and added to
the construction costs of the facility for the overall present value of Itie cycle costs.
Treatment cost for the stabilization process’ W* estimated to be $5,500 per gallon of
waste mercury, or$11 Oper kilogram of mercury.

CONCLUSIONS
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THE NFS MERCURY MIXED WASIZ .TREATMEN’TPROGU,

.,.,

Nuclear Fuel S~&?s, Inc. (NFS) provides treatment technology for mnverdng mercury mixed

wastes @@tUy found at Federal facilities to non-hazardous * forms that fbl.ly achieve

disposd criterh NFS has permitted and operatd a mercury mixed waste tr@ment fkcili~ at

its Erwin, TN site that recently achieved a significant mikstone. - conversion of production-

generati mercury mixed waste to a non-hazardous waste form! .

To supplement current exptise, NFS is developing new and improved technologies for mercury

‘ mixed waste treatment. In support of these development programs, NFS operates fully licensed

treatabili~, development, and radio-analytical laboratori& in *, Tennessee. NFS performs

both bench and pilot scale testing of new treatment technologies. me NFS Laboratories operate

under the treatability exemption limit of 10,000 kg for hazardous materials, a limit which has “

recently been accepted by the State. of Tenne.

The foIlowing describes NFS applied technologies for treating mercury mixed wastes to produce

non-hazardous, disposable waste forms.

i14ercum Stabi&&ion

. . .

NH cons~cted, permitted, and operated a treatment systim based on proprietary technology
to convert mercury-contaminated solid waste materkls containinglow levek of mercury to non- .

hazardous waste forms. Using this system, NFS recently wnved lg~f? of rnercu~ *

waste tra~ & ddti wnudned in 249 dwns to 9Wj? of ~~--us waste form wnained . .

in 12S dnqts. The final waste formprodti, bytie~S system tiasohd~ti .

achieved the 0.2 mg/L Toxiciv ~ “ Leach Procedure @LP) limit for mercury. This

system includes operations for materkd pre-process@, ventilation, process monitoring, and is

fuUy supported by professionals versed in healthkafety, licensing, and PermMng issues.

Furthermore, this system was designedto accept feed mterkds that contain enriched uranium.

--- ........, -. --—,.--, ‘,-z ..— .
-----
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iW?SMercury Mixed W~re

Tretztrneru Program

This system W be used to process other FederaI and commercial mixed wastes. The .NFS

merctiry mixed waste treatment process is briefly described in the VIS1’TI’ III database provided -

by @e Environmental Protection Agency (EPA).
. .

NFS has also validated technologyfor &ating aqueousami organic-beurhg mercury solutions

con.rw”nuted yv”zhtrace kvelr of triti~ The waste stream tested was flom the Martin Mariet@ ●

SpeCiaIty Components (MMSC), Inc., Pinellas Plan~ in Large, Florida. The mer~ ~eatment ‘

process selected for this study was demonstrated to be effective for the mercury-b-g

solutions Both the @eas and organic phases of the treatabiIity samples were treated to

produce test ilkates containing 0.02 mg/L mercury and solid residu= having T(2LP Ieachate

mercury conceptions averaging 0.003 mg/L. This result is nearly tiree Or&ZS Of nur~’ti .

krs than the l?CU.A treatnteru standard of 0.2 mg~ merq in a TCLP Ieachate. An additional

advantage of the process is that it produced a solid, free-standing waste form with good handling

and storage characteristics.

Merwrv Ama&amdion

NH has developed proprietary technologyto”stabilizematerialscontaining a high concentration

of mercury to produce final waste forms that are non-hazardous. As part of a technology ~
validation effort, Nl?S succmfulIy compkted two technology validation studies on two different “

waste streams. .

NFS completed a validation study on eiementd mercury con “tmmated with Iow levels of tririum.
The waste stream tested was horn the Martin =etta Specialty Components MC), Inc.,

Pinell.as Pht, in Iargo, Florida. This study successfully demonstmted the effectiveness of the

. anxdgarnation treatment pr~s to immobilize elemental mercury to meet the treatment standard

for DO09 wastes. The amalgam produced in proving tests using two kilograms of elemental

mercury had TCLP leachate mercury concentrations averaging 0.06 mg/L.

NH can demonstrate the amaIgam.ationprocess on liquid mercury wastes using a proprietary

mixing and blending method. A scaleup process can be implemented for this application.
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iWS Merctuy Mtied Wate
Trea.zrnent Program

NFS continues to validate its mercury treatment technologyon a varie~ of mercury bearing

wastes kom FERMCO, includingelementalmercury, batteries, contamimtd debris, asbestos,”-

water, saIts, light bulbs, spill cleanupfluid. This work i.sin progress as of February, 1996.

. .

j14errwv SeDar@O. n iutd Removal

To broaden our program applicability, NFS has initiated.development of a“low-temperature

(< 80”C)process which extracts and concentrates mercury into a small volume for disposaI

or reuse, converts the resulting shdge or soil matrix to a stabilized non-RCRA waste form,

“ and movers chemical reagent for reuse. NFS bekves that this process offers advantages

compared to cument treatment schemeswhichdo not provide for a fial non-KRA waste form.

This process also has applicability to extracdng mercury from high level waste prior to..
vitrifkition.

Nl?S, as partof our Mercury Abatement Program, is evahmting new absorbents for efficiently

capturing flue gas mercury evolved from nuclear systems. ~ese absorbents appear to offer

nearly maintenance-fr= operations and can be regenerated severzd times, greatly reducing the

volume of residual waste due to filter discard. The substrate also appears to have a high

efficiency under elevated temptirature conditions.

publications

NFS technology is pi@~, thqefore technicdpublicatiom andconferencepresenfatiom have

not been pursued. NFS-ARS technicalpersonnel have presented a poster paper on mercury

amdgaxnation and stabilization studies at the Waste Management 94 Conference in Tucson,

Arizona

.
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EffectiveRCRA Metak Reined

RCIL4metda are a serious envimnmend concern
to government and industry.

Merwry-contarninated equipment &fore treatment

Mercury-contaminated equipment after treatment

-.. . . .

...>

.’ :..
. . . ,,:

Treatede!ementalmercury

The remediation of mixed and other wastes containing hazardous

metals is one of the most challenging problems in government and

industry today. Until recently, remediation of wastes containing mercury,

cadmium, lead and arsenic metals was limited to principally high-tem-

perature resorption, a costly and equipment-intensive method. Today,a

pioneer of the nuclear industry offers an effective, ambient-temperature

solution to a host of RCRA-regulatedmetals.

A TRUE SOLUTION...
FROM A TRUE P1ONEER

Nuclear Fue] Services, Inc. (NFS)was a pioneer in the development

and manufacture of specialty nuc!ear fuels for the U.S.Navy,Department

.of Energy and commercial power reactors business. Today,NFSremains

as America’ssole source of fuel for the U.S. Navy’snuclear fleet and as

the source for innovative technologies in environmental remediation.

The DeH@ (pronounced de-mere) process was originally intended for

the conversion of mercury-contaminated laborato~ wastes which also

contained highly enriched uranium. This proprietary technology has

proven to be effective in permanently resolting a myriad of mercuiy-

contaminated wastes in various forms. The process can render many

RCIW-regulatedmetals non-hazardous.

SAFE, EFFECTIVE...
THE RIGHT CHOICE FOR RCRA METALS

The DeH~ process begins with the sorting and shredding of waste

materials. The shredding increases the sufiace area of the waste to

maximize contact with proprietary reagent chemic&. Shredded waste is

skied with water then mixed with reagents to immobilize the RCRA

metal.

The slurry is later dewatered and packaged for shipment to a

licensed landfill for disposal. TCLPconcentrations for Ieachate metals,

such as mercury,are typically< 0.05 mg/L,which is safely below the

RCRAtreatment standard of 0.2 m@L.The filtrate from this process,

which can be recycled, also achieves wastewater discharge criteria.

‘-]

1
. ,,

Wa4te Reagentd Rea enti
I I 1 .,

Conve~ Elemental Conw-Mercury T-
RadioactiveHE to a Saks to a Non- Non-HamrdoIu I i.-

Nort-Hazardous-Form HazardoM”Fo”ti Soulm ,..
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?fon...WitlJioutTliemza~Processing
DeH#Malso works well for complex

forms of mercury as well,as organic-bear-

ing mercury wastes. DeHgYtreatment on

actual organic-bearing mercury waste has

produced filtrate typically CO.02ma

metals and solid residues with a TCLP

concentration of c 0.003 mg/L.

The process has been successfully

applied to dry active was~es,metallic

wastes, sludges, soils, pumps, switches,

Eg.rnyz

10$300

1,000-

1oo- TCLPUmit-0.2 M@.

lo-

1- c 0.003 mgL

0.1-
0.01-

. 0.001
T(2,PBeforeTreatment TCLF AfterTreatment

thermometers, elemental mercury and other waste matrices withvarying

initial concentrations-of mercury from elemental to a fewppm. The

process runs at ambient temperature, is relatively easy to operate and

generates no mfxury vapors.
-.

PROVEN...TIME AND TIME AGAIN
The value of the innovative DeH~ process

is especially clear in the remediation of mixed

wastes containing both radioactive and

hazardous metals. h example is in the use of

the process in remediating nearly 2,000cubic “

feet of mixec!wastes stored in 249 drums. The

wastes included: mercury-contfilnated

laboratory trash, solidified mercuric

thiocyanate, elemental mercury, insulation

and miscellaneous trash, all of which alsoI.
‘ contained small quantities of uranium.

Due to the wide range of waste forms,
sorting was conducted prior to shredding, ,

sh.myingand treatment. The DeH@ process

reduced the number of hazardous mixed waste

drums from the original 249 to 122,a 50%

volume reduction. The process offered a final

package which was one-haIf the original “

volume and was no longer

classified as hazardous

waste...providing substantial cost

savings for future handling and “

burial. Additionally, the 249 drums

originalityclassified as mixed

waste were completely eliminated.

waste H9 Cfkmiml Tc_C
Drsrription

Tc:
Form

. .

w m+

I.IquIdMercnrg Elemental 60 0.06
AqrreeoaMemmy Ionic 3000 <0.01
TbiocyanateWaate CompIexed I <0.02
Hnaes Elemental N/A <0.01
TmpWatetfOii Elemental NIA <0.01
Trapsludge Elemental WA <0.01
Sink TMPS Elemental WA <0.20
Plaatic Elemental N/A <0.02
Spill CIearrupSolids Elemental N/A CO.04
Insulation Etemental N/A <0.02
Spent CarbonFlltera Elemental WA <0.01
FluorescentTubes Elemental 0.3 4.04
-p salts Elemental, Ionic 2.
Floor Tile

CO.02
Elemental NIA <0.04

soil Elemental 0.9 <0.01
Metal ‘tbbing Elemental WA <0.10
oil OrganiGElemental 0.9 CO.04
Mercnrg Switches EIemental WA <0.04
Broken Therrnometeta Elemental NIA CO.03
Misc. Treatment Waate Elemental. Ionic 0.2-03 Coos

● LMSCPinelkts Hg(1)WI-I-3 1993
● LMSC.Pinelias Hg(aq),w/Organic” 1994
● Thermal Desorp. Hg(1),HgSaits in Condensate 1994
● FERMCO Hg(l),Debrisw/Elem.,HgSaits 1995
● NFS Debris,HgThiocyanatewAl 1995
● LMUS/USEC . Hg(1),Debrisw/Eiem.,HgSaits 1996

...... . . .... .. ,—-w-q . . . . . . .. . . ,. ., ,.,~rz~ .-. , , ,.., x ,m~
....—.—...r
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TCLP RotaryExvaaors arepastof the analytical
equipment utilized by NFS to ensure compliance of

regulatory standards.

DeH#”...
THE POSSIBILITIES ARE ENDLESS

The remediation of mercury is just one of the many permanent

solutions which the DeH&’process offers. The process can

stabilize and render non-hazardous a myriad of RCkA-regulated

metals, including, but not limited to, lead, silver and cadmium.

NFS scientists can perform treatability studies of your waste

to determine the applicability of the DeH~ process.

FLEXIBLE TREATMENT OPTIONS
Whether you prefer that your RCRAmetals be treated and

shipped from your site, or shipped to our licensed and permitted

TSDfacility in Tennessee, the response to your waste challenge

will be met with a fast an-dflexible response. NFS maintains a

qualified and experienced staff of professionals to serve you with a

safe, cost-effective solution which will permanently resolve your

RCRAmetals challenge.

NFS maintains and operates a fully Iicensed and
pemskmd faaky in Erwin, TN.

Web: http~kvw.atnfs.com

FOR A FREE RCRA METALS CONSULTATION, CONTAC’11

Mr. Stephen M. Schutt, Nuclear Fuel Services, Inc.

3945 Holcomb Bridge Road, Suite 202, NorCross,GA30092

Tele (770)447-6956. Fax (770)662-8415

Mr. David Wise, Nuclear Fuel Services, Inc.

1205Banner Hill Road, Erwin,TN 37650

Tele (423)743-1795 c Fax (423) 743-0140

Web: Mt@hvww.atnfs.corn

1205Banner Hill Road . Erwin,TN 37650
Te]e (423)743-1751. Fax (423)743-0140 ● Web: httpJ/www.atnfs.com
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March 17,1997

NuclearFuel Services, k,
J205Banner H171Road
Erwin. TN37650

(423) 743-9141

Ms. Kathleen M. Gatens
Lockheed I@o Technologies Company
P. O. BOX 1625 “ -

Idaho Falls, ID 83415-3521

.

.
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,.- .
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Reference: 1.

2.

Dear Ms. Gatens:

Solicitation (2BD 063, Treat and/or Dispose Of Mercury
Contaminated Water
Solicitation @D 064, Transportation of Mercury Contaminated
Water -

Nuclear Fuel Services, Jnc., (NFS), would Iike to express its interest in the referenced
Solicitations. NFS operates a RCRA permitted lmatment f~ilily for DO09 (mercury
,wastes) at its m Tennessee, facility. The faility is also Iicensed by the State .of
Tennessee and the Nuclear Regulatory Commission for a wide range of radiological
materials. Our facility also incorporates a State of Tennessee permitted Wastewater
Treatment Facility. Additionally,NFS operates two (2) NRC licensed tank trucks which
have been previously used to safely transport a wide variety of radiologically

‘contaminated solutions.

.
: NFS has successfidly ptiorm@ mercury treatment and treat+bility work for many .

Lockheed,Martin Companies, including LMSC Inc. (Pinellas) and LMUS Inc. at both
Portsmoutlq Ohio, and PaducahjKentucky. We were also recently awarded a technology
demonstration contractby LMBRInc. and the Mixed Waste Focus Area for our DeH#’
process for elemental mercury amalgamation. I am enclosing materials to demonstrate
our capabilities in this arex

1.
2.
3.
4.

Information Packageon NFS Mercury Capabilities,
State of TennesseeRadiologicalLicense,
Nuclear Regulatory CommissionCategoryI License, and
Letter from State of Tennessee modifying NFS R(3U Part B Permit for DO09
(Mercury Mixed wastes).

—-. .. --,., /..?’,- r .-.--, . . . . . . . . . .. . . . . ?amk-x~
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Ms. Kar.hIeenM. Gaten.s,..
Page 2. .
*II 17, 1997

. .

.

NFS looks fo~d to assisting you with the tmnspotion and treabnent of this waste.
Please call meat 1-423-743-1795 with any questions you may have.

SincereIy,

.NUCLEm FUEL SERVICES, INC.

Di?.ti.

R- David Wise
Director - Business Developmmt

Enclosure

\

I
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Proprietary
HEU domiblentio
technology receis&-
U*S*patent

resource to DOE remedia-
tion effort

The last dayof 1996markedan
important milestonethat will offer
costsavingsto the Departmentof
Energyforyearsto come.
December31, 1996,markedthe
issuance of a U. S. Patent forNFS
proprietaryhigh-enrichedumnium
(HEU)downblendingprocess.

NFS has been a proponent of
downblendiigas the solutionfor
manyof the DOE’scurrentchal-
lenges.Byconverting srockpiies of
HEU materialinto low-enriched
uranium(LEU)materialsfor-.

continuedonpage2seePatent
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NFS atwork on IandmaikHEU
recoveryprojectfor DOE

‘Theprojux - the rescix ofNFS’fucl@occss-hgopcdom.

‘Thecommercial recoveryand processingof The recoveryand conversionprojecthas
DOE-ownedweapons-gradehigldy enriched beenunderway since the multi.milliondollar
uranium (l-IELI)isnow underway.NF5, a projectwasawardedtoNFS in April 1995. .
subcontrac”mron rhe projec~ is converting Priorand subsequentto the contact signing,
the highlyenrichedmaterial into a stable NFS personnelhelped to developthe engi-
oxideat NFS Erwin,Tmessee, &ciliry. neeringdesignpackag%workplan and prcce-

The effortinvokes the removaland con- dures,nuclearmaterialssafetyknits, and
vetsion ofseveralthousand litersof highly other suppcxrworknecessaryforfuliproject
enricheduranylnitrate &EUN) soiution activation.In December1995,refkbshrnerx
once usedin criticalexpaimenrs. Byremov- ofNFS HEURFbeganto allowinput of the
ing the HEUN fromits site, the DOEwiiI HEUN. In addition to equipmentinsralla-
reducethe cm= of facilitymaintenanceand rion, the refurbiishmemeffortincludedprepa-
HEUN surveillanceactivities. ration ofdesi=mdocumentsdexribing the

The HEUN materia! work andmalkyzmance
enteredNFS hi*iy
enrichedfuelrecovery
i%cility(HEURF)on
January24 following
a rhoroughreviewof
safetyand operationrd
readiiess byM?S and
officialsiiomthe
Nuclear Regulatory
Commission

(QA) ov~i@.of the prcl-
curementand instaiiarion
work.

The conversionof material
into a stableoxide issched-
uled to be completeby mid-
1997.

In i= I-&my, NFSk proced
a mricryofHEU macdak.

$J
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Patent, continuedfrompage1

13EU scrapaluminum project
work to begin

NW uuimhs an NRC Carcgory 1 license fbrprocessing of

H&J at irs Eawin, I&nciscc, f%cility.

Preparationsare under wayto initiate
processingof 4(?0kiiogramsforhighly
enrichedutanium-ahxninumscrapas

Nuckar FuelSeMces’Erwin,T-essee,
faciiity.The project will providethe
h~ent of Energy(DOE)with oxide
forf~ stockmateriaIfor low-enriched
downblend~ or orher deparrmerx
needs.NFS was&e successfU&idderon
the conuaccoi%redby the DOE’S
Central ScrapManagementOi%ce
(=MO) in oak Ridge.

WFS is one of only two commercial
l%ikies in the nation aurhorid by she
DOEfor this rypeof projectby the
CSMO,”said~0~ BzandonyNFS
DirectorofHEU Programs.%IFShas
been awardedaone-yearcontxacsbyshe
CSMO for simiIarupcomingprojects

with fourone-yearrenewaloptions.”
The scrap,primarilyuraniurn-2&l-

minum metal shavingsand floorsweep-
inggfiornFabricationactivitiesat the
DOE’sSavannah IUverPlant, willunder.
goschent extraction processingat WS.
The processVWconvert the rnxerid to
an oxide,whichwill be returned to Oak
Ridgeforeventual saleor downblending
of up ro 2,(XNkilogramsof low-enriched
materialsforuse in commercialnuclear
reactors.

Processingis expectedto beginduring
the &sr quarterof 199?and requires
ahx two months to complete.
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Historic project involves
USE(2 barterof HEU to NFS

“...thegwe?n-
nz.entredmecl

tk cost of
@0cessing+lu5

it will renruwe

tile cyzilz&?3

as cl safe~,

securi~ U7UI

envirOIUw@l

concern.”

NormBrandon
NFSDirecmrof
I-KUProgram

..—- _. ...- . . .

~ ‘To myknowledge,it’sthe firstwork-
ing exampleof the conceptNFShas
championwlsince the end ofthe Cold
Waq”ishowNFS Directorof IiEU
ProgramsNorm 13randonsumsup a new
conrramwith LockheedMarrinUtility
Services.

The agreementsawthe transferof title
of HEU cylinderheels (the holdup UF6
materialremainingin the cyliirs) to
NFS to heIpofliet the costsof recover-
ing and processingthe mat&ialto LEU.
LockheedMarrinUtility *:ces
(LMUS)is the primecontractorfix the
U.S. EnergyCorporation(USEC),an
entity formedby the EQE to oversee
domesticand RussianHEU management
and prcmssing.

NFS and ProjectPkws parmer
AlliedSignalwerethe first to offerthe
conceptofprivate industrypurchaseor
barterofHEU materialfordownblend-
ing to LEUmaterialforcommercialreac-
tor fieL ProjectP1OWSforesawthe pur-
imse of500 mernc tonsof Russii HEU
mx.rirdfromwarheadsand eventualsale

ThecurrcncUSECagrcanauisBVO-@i2%dand
IUXSrluou@1998.

on&e worldmarketas commercialreac-
tor fueLThe USEC is now involvedin
projectssimilarto PIowswith the
RussianFederation.

“NFSa the conversionof HEU
material into a formidealfor commercial
reacrort%elmanuf&tur@ as the kc
wayto resolvethe world’ssrockpiieof
nucleararms,”explainedBrandon.“By
barteringthe title to the HEU to NFS,
the governmentreducedthe costofpro-
cessing. plus it will remove&e cyIinders
as a safery,securityand environmental
Concern.”

The new contract betweenLMUSand
hi isa two-phasedagreementrunning
tillgh 1998.PhaseoneiIIVOkS ~

rnaterid inside414 Model5A and 5B
UF~cylinders.NFS will removeapproxi-
mately82 Itilo=fyamsof residual HEU
materi.dinsidethe cylinders.The HEU
will undergoNW solvent extraction
processand willbe blendedwith MS’
own stock ofdepletedumniurnro pro+
duce abut l,&Xl!dOgHlrriS of ~. ~s
has soldthe I&U to anoth~ commercial

ciient foruse in the rnanul%ctureof
commercialrmclemreactorfiel.

The secondphaseof the contract, to
begin in 1998,will invoke 526 cylinders
and ise..ected coyield82 kiio.gramsof
W fordotiknding into over 2,(XXI
IcHogamsofLEU.The U?&cylinders
fromkoth phasesof the contract willbe
cleaned,packagedand shipped to a low-

Ievel radioactiveburialsite fordwosaL

N% toprovide
blend stock
toUSEC

NFS has beenuxmacmd by the U.S.
EnergyCorporation’sPortsmouth,
Ohio i%ciliryto provide42 drumsof
liquid bkmdstockW@ nitrate. The
materialwiUbe usedbyUSEC in ics
Own &OKS toward downblend~a gov-
ernment HH.J materialinto LEU.

The blend srockwiIlbe produced&
NFS’Erwin,Tmessee, t%cilitywith
deliveryof the bl~d stock expected
duringsecondquarter 1997.

@@ ioadisticincd with&e hdp of
NFS’own MxxacoryIXIXX=L

●

.- ——.- . .
--- : .:-.?’:-.



hmc[crization andin prcpa%g siudge to be moved

to& fkdicy in the k.k~~d.

TheNFSsludgeDcw’ml g I

Sludgepmce.ssfacilityto 1c

The bcility C3npmces approximady M 55.g&n
kofRlaKeAipday

One of the most unique waste treatment facilitiesin the
U.S. isnow rtvdable to commercialand govemmmt clients.
The facihryempIoystaology forprocess@usludges
contaminatedwith specialnuckar material(sNM),
other radionuchdm,and fixed and hazardousmetals.

TheI%ciiitywasmnsrructed in 1993by NucIearFueI
Servicesat icsErwin,Tknnessee,plant to processsIudges
fkomits own serdingponds.After processingand stabilizing
more than 90,0C0cubic&et of metinainatd
materialdredgedfrom the Pm-&,the i%ciliry’scapaciryis
nowbeingpermitted to receiveother client materi&.,or
mayalsobe moved to client facilitiesforon-sirematrnent
and processing. 1

1

The NFS shidg~ wereconr&@td wirh thonu~ all iso-
topesofuraniurn and orher radioactivematerialsdeposited
in the pondsduring the early1960s.Tianslerredto the ficili-
ty and smveyedbya nondestructive assaysystemto ensure
criticrditysafery,rhe sludgewaspurrqpedthrougha knock-out
tank to separateoucrocks,twigsand other debris.

“Anysludgescontainingradionuclid~ and R~ metal-
contamimmd mixed-wastesludgesare idealIysuited for this
facility,”expiaiied DavidWise,NFS Directorof Business
Development.‘Qur employe~have &e rnateriak+hdl~
experienceand technicalexpertiseto processalmcxxany
kind ofrnerals-betig sIudge.llFS has workedcloseiywith
interestedclierm to incorpaace rheir radionuclida and haz-
ardousconsrituenrsinto our Part B permit application.”

Mixedwastes(thosecontainingradioactivityand
ResourceConservationand RecoveryAct meods,such as
mercury,cadmiumand nickel)can be treatedat this point
withNFS’own proprietaryprocess(DeHgm). The treat-
ment rendexsthe RCIU metaisnon-hazardowallowingdis-
psal in a reowl.atedfacility.Lightorganicsand other ,
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developed is
jkxibke7wuglz
tO a.ccmwnodute
wed CEffAmt

@’pa O-fwate
skdges.”

Davidwii
m Director

1’!

contaminantsCanaim be treatedwit&mthe p~.
Wkh batchesof lCOcubicfeet each, the facilitycan

processapproximately8055-galIondrumsof materiaiper
day.The filterpressremovesexcessliquidsand yieldsa
70%solidspresscake.Materialconrroiand accounrabili~
srmdardsare folIowedthroughoutthe process.& eiec-
konic recking systemisused to ensure saffety and disposal
criteriaare met foreach drumpackagefm find shipment
to a disposalsite.

“The treatmerxand skdge dewateringprocesswe have
perfectedisflexibleenoughto acco~~te sevd

An innotivc aumowcd waste Z12ckingSyslKmUdizcd bar

xmidcntifywut.~yfihpm~~-

processing
L“.

d&&ent typesofwaste sludges: Wiie +ained. ‘TVe
have receivedinterest fromseveralDOEfkciktiesin
regardto mov@ the processto rhek site for Kreatment
ofpond and processsludges.”

For more informationregardirgsIudgedewatering
services,contact DavidWiseat NFS (423) 743-1751
or via e-mailat our website (www.am&.corn).

‘rhc6kcrpIcsambMk&sof Imdc&t
roixproccwd.
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TrxccSuper Tigersarcamikhle fO:

rent or !*

Super T~er king
● . ,-

CiIaws interestironl -
cmtomers involved
inIX@ projects

NFS continues to drawinterest from
customersalmut its most recencaddkion
to irsD&D toolbox+uper T@rs. NFS
ownsthree ~Model6400TWeB (Super
&r) ProtectiveOverpack The Super

Tigenhaveproven theixruggeddurabili-
V @ _rtLi” phXOnium-contami-
mtz~ wastesnom two recent projec~
and .mxinue to be a V&able assetfor
any D&Dproject involvingmmmranics.
The SuperTigersare NRC-approvedfor
shi-pmentof fisile quarrtitymamriaisof .
%ard waste”containing up to 2C0gmms
ofplutonium.

In addlrionto the Super Tigers,NFS
can alsoprovidereusableconjugatedsteel
H-z fier ~n~e= ~d ~ ~@&zM
FoamInsert~Machines.EachSuperT@r
has the loadingcapacityfor 1655-gallon
dntrnsor2440-=dlon drums.

The SuperTigerss-zmdreadyrosup-
port h= D&D clients or are available
for lease.NFS can providehandling and
tminirg i:: hcihries opting coprepare
: -mvnshipmenrsutilizii th~
- +e CEWISPOrtoverpacks.Formom
k m-rationregardingNFS’D&@
.%ices or leasingarrangements,call
NFS todayat (42.3)7%-1751-

NFSCOminueserirmnental
remdiation in.vdkng dmd ~
contaminatedcaq

.

7
MS hasprovm C%pa-rk k wsolvin”-”J

C& W-4.SLCissues. .

NFShas keen awardeda follow-up
contract to continue environmental
reme&ationat a Fortune50 corporation’s
man&ctw@g facilityin the Southeast..
The $13 millioncontract will ensure
that effom [0 rernedate low-level
radkwtive wasteswill remaina priority
through the yeaLNFS is the prime

I

MS k proven tit its process cm separate

uranium hm CHj. Semc ckcnrs smy chccse ro

scli rhc purifiti M2 as 3 b~ mamriai.

conrmctorin the project. Inirialii/c.m-t-
tracted to removeuranium contaminated; ]
&Fz fromin-grounddixosal pi~ and to ‘-J
relocatethe materirdfor stablesxv-age,
NFS willnow focuson suri%ceii--~und-
menrselsewhereat the client’sfa:;iiity.
Additionally,NFS deveIopedand now
marketsa proprietaryprocess(DeCaF1w)
to separateheavymetals (suchas urani- .
urnor rareearth metals) from CaFpThe
processenablesCkFZmaterial to be sold
as a bulkcommodity or d~osed of in a
commerciallandfill.The processbas
been succesfidlyappliedon a myriadof
wastematricesforother clients, includ-
kygsludgesconrain@ tantalum, niobi-
um and sczdum. Formore information
regardingenvironment remedmtion
invoIving&Fz, contact Stephen M. ~
Schutt at NFS Norcross,Georgia,office
at (770)447-6956.
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Innovative work continues at
university’sradioactivelandfill

.—

,<

NFS recentlycompleteda new well installationp~
includingaquifixuzxingand boreholegeophysicssystemsto sup-
port the remedialinvestigationfora Southern university’s
radioactivewasteIan&ill.

Accordingto NFS ProjectManagerRichardRaione,well
installationm bedrockcan be trickysince the iocationsand ori-
entation of water-bearingii-acturescan be dfficulcto locatecor-
-ectlyand precisely.Incorrectplacementof a wellscreenessen-
ally voidsthe primaryobjectivefor a monitoringwelland

resultsin project
delaysand txcess
expenditures.

Unique to rhii
activitywasthe
SUCcessi!idutiliza-
tion ofa down
hole videocamera
which ensured
that the well
screenintervals
werecorrectly
placedand were

,..
Ac&ngisprcparcdforloweringinroa korchdc

ot the proper
length. Bylower-
ing the video

camerainto the boreholeswhile the wellsare be~= pumped,the
videoand accompanyingaudiocommenrsproducedby the site
geologistaccuratelypresemea recordof vital informationforreg-
ulators.Significantinformationrecordedby the cameraincluded
wherewater-bearingfractureswerelocatedand fracture-specific
wateryields,a visualrecordof wherebedrockis bcated, the
nature of the bedrock/overburdeninteri%~ verticalchanges-in
rock typesand Wt%th&13& ‘kCtUre patterns, CaVeS and K)ral W~

yields.The videocameraalsoprovidedan educationaland uain-
~o benefit.

NFS basbeen the environmentalcontractor forthe university
fir Severalyezus.NFS has alsocompletedcbmacterirationand
reme&d activitiesat radbactive IandNlsfor three other major
universities.Formore
infbrmarionregardiig
radiologicallycontami-
nated biologicalwaste
landfillremediatiom
contact NFS at
(423) 743-175L

— . .——-. ,—— ... ->., ,-=v ~. . ,. ,, .Am - --a :+>~,\. - ..,, . . .. —-. .. —.-.. ..—
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LockheedMartin
Utility Servicesawards

NFS amenicmixed.
wastetreatabilitywork

NFS has been awardeda cormact to
perfOImtreatabii~ studieson United

. States Enrichment Corporation (USEC)
arsenicmixedwastes.NFS beganreceiv-
ing the materialsin Februaryand will
conduct the workover the next three
months.

The material to be evaluatedfor treat-
ment is especiallychallengingdue to the
concentratedformof the arseniccon-
tained in the wastes&&rn.

The workwill be perfbrmedbyNFS
AdvancedRegoverySystems(ARS)
Group.ARS has developedan approach
to render the ~te non.=om. ~
sco~ of WOrk will add anorhr RCRA
metal to NFS’ inotginic chemid treat.

ment technolo~, DeHgm. NFS has
wccessfidlytreated cadmiumand mer-
,ury-contmninatedmixedwasteand
continuesto be reco- as an indus-
try leaderin Cost-eilectivesolutionsto
DOE’Smixed wastedilemma

The Int&net

FromTmkey,Englandand Canada
they come.That is the beautyof the
world’snew informationsourc+e
lnterne~ In just the firstfewmonths,
the responseto NFS’website has
been exciting.

.The NFS website allowsvisitorsto
explorethe innovative technologiesand
casehiStOtiesofhowNFs has ~kd

.mmeof the toughestradwastechal-
lenges.The site alsoofferswebsurfers
the opportunity to test their knowledge
ofnuclear trivia. Byansweringfivetrivia
questionscorrectly,hey becomefkdists
m a monthly drawingfor a USS
“=~esseesubmarineT-shirt
Next time you’resurfing,stop by and

visitNFS, at wwwamfkcom.

New materialsafible regarding
NFstechnologies

projects(one at ArgonneNational
Laboratoryand the other at NFS)
has just been completed.An

~ accompanying4-pagebrochure
r isalsoavailable.

v The ~mpany’sDel+igmprocessfor
ing RCRA metalsand mixed
s is outlined in another new

the innovative ‘“v brochure.All materialsare now available
technologiesofferedbyNFS to resolve for those interestedin utiliringNFS
yourwastechallenge?NFS has just technologiesfix their own waste
releasednew materialswhich help challenge.Simplymark the technology
explain the company’sapproachand K youare interestedin belowon the
of technologiesin both D&D and RCR4 orderfonmor leavea mesage at
metals treatmen~ http:l]www.ton@cenergy.mm.

Anew videotapereviewingtwo
decontaminatiOSl and decommkskx@

@5’25’!!3JINNovA_

.C1Yes.pleasecontinueto sendmethenew
NFSInnovationinactionnew+tter.

c1Please have anNFSrepr&sentativecontact
mewithmoreinformationregarding

❑ EnvimnmentalRernedlation

❑ Decontamination GDecOmmiSSioning

In NFS P1antSiteOpportunities

,Dneatabiliwsdi.

Return to:
NFS BusinessDevelopmentDept.
1205BannerHfl Road
Erwin,TN 37650

Name

company

Address

Clq

statelzip

Phone

FAX

I Or calI:423.743-1?51FAX423-743-0140E-mail:htqx//www.tony@cenergY.mm
II

.

1
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From:
*

Jaok D Law/JDLAW/CCOl/lNEE~S [JDLAW@ineLgov]
Sfmti

.,e
:*; Monday,April 10,200013:42

To: scott.mcbride@anhv.anl.gov~j:,.
cc: .. .;> leona@cmt.anl.go~ RonaldS Herbst/HERBRS/CCOl/lNEEWSTenyA
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SUMMARY

An improved annular centrifugal contactor design is being commercially employed in numerous
liquid-liquid extraction applications. It is mechanically driven by a directly coupled motor at
relatively low rotor speeds. The combination of interchangeable heavy phase weirs and variab
rotor drive makes this centrifuge applicable to a wide range of processes. Single stage
efficiencies of 90% or higher are typical for chemical systems with rapid kinetics. Mixing and
disengaging times range from 10 to 30 seconds each, dependent on the feed rate to the unit

“ and the unit size. Efficient two phase mixing is achieved in the annuius between the spinning
rotor and fixed housing. For versatility, a low mix sleeve can also be used to process shear
sensitive liquids, often encountered in washing applications.

Annular centrifugal contractorswith rotor diameters of 5 to 51 centimeters which range in
throughput from 2 to 750 liters per minute are now readily available. The criteria used to select
the proper size and operating parameters needed will be discussed. In addition, convenient
methods of using this technology to conveti batch to continuous processing will be given.
Advantages in yield improvement and waste minimization will be discussed, and process
equipment footprint will be given. Finally, some field examples which describe the versatilky of
this liquid-liquid centrifugal contactor will be presented.

INTRODUCTION

General Centrifuge
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Clarification of process streams has been one of the niches in the process arena carved by
liquid-liquid centrifuges, especially whenever emulsions or liquids close in density have been
involved @a~jes et. al., 1972). Difficulties that often arise in separation of immiscible liquids
include: poor or slow phase separation, emulsion or rag layer formation, and poor process
control in batch systems. Centrifuges accelerate separation processes by enhancing the
specific gravity differences. Liquid-1iquiddispersions requiring hours to separate at 1G will
proceed much faster at 100 to 1000 G, with greatly improved efficiency and oufflow quality. T&
efficiency of the physical separation of two phases can be several percent higher using
centrifuges versus decanting from tanks.

Contractors as Extractors and Washers

Liquid-liquid centrifuges are valuable separation devices because of their small size and the
rapid, yet efficient operation. However, they become even more valuable when employed as
liquid-liquid contractors. The ability of a centrifuge to thoroughly mix ~ the annular
zone Prior to separation in the rotor broadens its scope. Good mixing is very important to
ensure optimal mass transfer and to minimize solvent or water usage. Chemical processes
requiring extraction and washing (or neutralization) as well as separation can be performed in
one step utilizing liquid-liquid centrifugal contractors. Better process control, low retained fluid
volume during processing, and reduced plant space usage are realized when using these
devices in place of traditional tanks, mixer settlers, and extraction columns.

ANNULAR CENTRIFUGAL

History

Annular centrifugal contactor desian and develo~ment

CONTRACTORS

has been pursued by various Departmen
of Energy labs for more than 30 years. It has been employed in solvent eti-raction processes fo
metals valuable to the nuclear indust~. Commercialization of this technology began in 1990
when a patent was granted for continuous separation of hydrocarbons from water (A4ekrar@
1990). In the past four years the centrifuge design has been further improved and scaled up to
flow rates of several hundred gallons per minute (Mekranti et. al., 1997). In addition, a low
mixing sleeve which enhances the washing and separation of shear sensitive liquids has been
developed (Meikranti et. al., 1996).

The annular centrifugal contactor possesses many unique design features that distinguish it
from other centrifuges on the market today. It has an upright design in which the vertical rotor
pumps, thereby feeding itself. A self-pumping rotor maintains separation equilibrium during
intermittent feeding because a constant liquid volume is maintained in the rotor. Liquid-liquid
separators that require direct feeding to the rotor are not as capable of handling processes
where interruptions in flow often occur.

Another advantage of a self-pumping rotor is the method by which a process stream is fed to th
centrifuge. Because the liquid need only be fed to the annulus, any low pressure pump or feed
supply can be used. Other types of liquid-liquid contractors require high pressure to feed liquid
the rotor. This poses a significant barrier to potential users processing liquids with specific
gravity values of 0.8 or less. The only pumps capable of generating these high pressures are
regenerative turbine pumps which are expensive, noisy, and high maintenance.

COMMERCIAL ANNULAR CENTRIFUGAL CONTACTOR

Principle of Operation

4/4/00 14:44
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The annular cen~rifu~al contactor o~e~ both separator and contactor which makes it a

valuable tool in numerous types of processes. It’s untque design provmes mlxmg and
separation in a single, compact unit. Figure 1. shows a cutaway view of the centrifuge housing
and rotor and details the significant design features including the liquid flowpath.

Cutaway View

,.

4’

7’
,..-..,

b .Jk!trl%moc?tet
!---+,

. . .

Figure 1

Two immiscible liquids of different densities are fed to the separate inlets and are rapidly mixed
in the annular space between the spinning rotor and stationary housing. Please note that the
areas above the liquid levels are vapor space. The mixed phases are directed toward the
center of the rotor bottom by radial vanes in the housing base. As the liquids enter the central
opening of the rotor, they are accelerated toward the wall. This self pumping rotor is divided in
four vertical chambers which are dynamically balanced by the pumped liquids. The mixed
phases are rapidly accelerated to rotor speed once trapped in a quadrant, and separation
begins as the liquids are displaced upward by continued pumping The separating zone extends

/from the diverter disk to the lighter phase weir, which provides a t ansit time for the liquid-liquid
interface to form and sharpen. The interface should be positioned halfway between the lighter
phase weir and the heavier phase underflow at the top of the separating zone. This is done by
selecting the proper heavy phase weir ring and then adjusting the rotor speed to fine tune
position if necessary. Optimum performance is thus achieved despite changes in flow rate or
liquid ratios because the interface position can shift a significant distance without loss of
separation efficiency. Because the intetface is free to adjust in position, it is important to keep
the liquid discharges unrestricted in terms of liquid and vapor flow and pressure. Equilibration
of pressure between the centrifuge housing, discharge pipes, and receiver tanks ensures troub
free operation over a wide range of process conditions.

3 of 10 4/4/00 14:44
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Low Mix Option

in process situations where only a two phase separation is being performed or shear sensitive
fluids are employed, excess mixing in the annulus needs to be minimized. To accomplish this, &
low mixing sleeve can be used, which is a cylinder slightly larger than the rotor. It ~s
permanently attached to the bottom of the housing. By shrouding the rotor, liquids entering the
annulus do not come in contact with a high shear surface, but instead enter a primarily statt~
environment. The radial vanes in the bottom of the housing are still present so that the liqu~a
flow path to the rotor is unchanged. Liquid-liquid shear is minimized yet the pumping action ‘u=
the rotor is not adversely affected. Mixing of the two phases occurs as the liquids arc
accelerated to rotor speed and pumped. This action is vigorous enough to provide an efficie +
washing step in many shear sensitive processes.

Take Apart Rotor/CGMP Design

Many process streams include small amounts of solids and particulate that build up on the
internal surfaces of the rotor even though filtration is used. Eventually these solids will impa~~
the separation efficiency of the centrifuge. Many pharmaceutical and chemical indust~~
applications require thorough cleaning between batches to ensure product purity. Cleaning +

the annular centrifugal contactor can be accomplished in two Ways. lle two liters perrninu+e
laboratory scale model has a rotor which can be completely disassembled for cleaning anJ-
inspection of the internals. The rotor can be removed from the housing by the operator wi+~
simple tools. Removal of the vane package and heavy phase weir exposes all internal surfaces
for cleaning. The frequency of cleaning is dependent on the percentage of particulate in the
process stream. These features are also available on the next larger model which processes
up to 20 liters per minute. Both units utilize a rotor suspended from the uoc)er bearina housinq
to enhance disassemble and simplify the design. Good “manufacturing m-a&ice require-ments f~”~
these centrifuges are ieadiiy addressed by tfie use of castings to e~rninate
and by the ability to inspect all wetted areas.

Clean in Place Rotor

welds or crevices

Large, high volume annular centrifugal contractors require a rotor bottom tail shaft to ad~~$
stability. These rotors are suspended between an upper and lower bearing and, coupled wi+~
the size and weight, makes frequent disassembly for cleaning impractical. Therefore
clean-in-place (CIP) rotor (Figure 2) has been developed.

Clean-In-Place Rotor

.
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Figure 2

A hollow through-shaft is employed which starts below the bottom plate of the housing and
extends into the upper rotor assembly. It is equipped with a series of high pressure spray
nozzles for each quadrant. These nozzles provide complete coverage of the internal wall of the
rotor, the aqueous underflow, and the upper rotor assembly. A rotary union that is permanently
attached to the tail shaft provides the inlet for the desired cleaning solution and allows the
cleaning process to be fully automated. The process steps for cleaning are quite simple.
Product feed to the centrifuge is halted and the rotor is stopped, which drains the holdup volunw
into the annulus. Next, draining the process liquid from the centrifuge exposes all the internal
rotor surfaces to the cleaning solution spray. Cleaning solution is then pumped to the centrifuge
via the rotary union until the unit is clean. After sufficient cleaning, the process is reversed and
the centrifuge is put back in service. The total operation is performed in minutes requiring no
disassembly of the unit or connection and disconnection of supply lines. When multiple units ar=
set up in parallel to handle a continuous process, sequential cleaning can be used to avoid flow
interruptions. The extra centrifuge is the off-line unit and the cleaning process simply shifts from
one to the next while the remaining units continue operation.

Processing Principles

The annular centrifugal contractors are low rpm, moderate gravity enhancing (100-1000 G)
machines, and can therefore be powered by a direct drive, variable speed motor. The

effectiveness of a centrifugal separation can be easily described as propotiional to the produc
of the force exerted in multiples of gravity (G) and the residence time in seconds or G-seconds
Achieving a particular G-seconds value in a liquid-liquid centrifuge can be obtained in two wayS

increasing the multiples of gravity or increasing the residence time. Creating higher G force
values for a specific rotor diameter is a function of rpm only, which is limited by direct drive mot~c

capabilities.

1200
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0

RPM vs. G=Force Correlation for Various Rotor
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Figure 3

Figure 3 shows a plot of RPM versus G-force for various rotor diameters. Normally 4000 to
12,000 G-seconds of force is adequate to efficiently separate two immiscible liquids in most I
processes. For separations where the specific gravity differences are slight, G-seconds as high
as 50,000 can be obtained by merely slowing the feed rate to the contactor or by upgrading to
the next larger size unit. Figure 4 is a plot showing the residence time versus flowrate for a 12.
cm. diameter rotor. As a general rule, the residence time increases Proportionately with rotor
diameter. Therefore, a 25.4 cm. diameter rotor will provide twice
cm. diameter rotor at maximum operating flow.

the residence tim”eof a 12.7

Residence Time vs. Flowrate (V-05)

70

0
2 4 6 8 10 12 14 16 18 20

Flowrate iLPM)

Figure 4

Extraction processes are based upon selective distribution. Transfer of a specie betweerJ
phases must make allowance for intimate contacting and separation of the phases (Olive
1966). For extraction and washing purposes the ability of the contactor to efficiently mix IwO
pha ss is vital. It is also important that over-mixing does not occur to avoid emulsification whick
resui[s. in poor separation. Several variables for mixing control are available to the operator ~
the annular centrifugal contactor. Varying of the rotor speed changes the linear speed of the
rotor surface thus effecting the mixing shear.

Rotor Linear Mixing Rate

-ium:Diameter. (centimeters); mlsec. ;

I_

25.4 ITI

)flo

Table 1
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Table 1 shows a comparison of the linear mixing rates at 200 G for the various rotor sizes. Flo @
rate to the contactor also plays a role in the degree of mixing. A high flow rate results in a high
annulus level providing more mixing between the phases and the spinning rotor. These variables
can be-used to process shear sensitive fluids while-addressing cases where high energy mixin~
IS required for optimum mass transfer. The IdneJlcs of certain extraction systems may also
d[ctate that more annular (mixing) residence time is necessary for maximum efficienc~
Additional stages may be required to meet these requirements.

Conversely a low flow rate does not generate a high annulus level because the liquid is draw ~
into the rotor almost immediately. Such a situation does not afford much mixing due to minim W*
annulus residence time and rotor contact. This reduced mixing parameter can also be better
attained through the use of the low mixing sleeve. With the surface of the rotor shrouded, the
liquids are no longer subjected to the linear mixing shear, and the only annular mixing is due
contact from fluid flow into the annulus. As mentioned previously, some mixing of the two
phases occurs as the liquids are accelerated to rotor speed. In washing procedures whe=
kinetics are not an issue, this phase contact is often sufficient. This approach should be take~
when employing shear sensitive fluids for washing or extraction. The ability to vary th~
separating and mixing parameters makes the annular centrifugal contactor more versatile tha~
many of its counterparts.

Sometimes chemical processes require more than just the separation of two liquids of a process
stream. The annular contactor has-two inlet ports for introduction of solvents and washin~
solutions, making it an excellent dewce for extraction applications. Efftcient two phase mixing E
achieved in the annulus between the spinning rotor and the fixed housing. Mixing anA
disengaging times range from 10 to 30 seconds each, depending on the feed rate to the unit anlL
unit size. Single stage efficiencies of 90% or higher are typical for solvent extraction systems
with rapid kinetics. The advantages of using centrifugal contractors versus columns t~
mixer-settlers for extraction, washing, and neutralization are numerous. Reagent volume
required for a specific process are much less than comparably scaled reactions performed
tanks or other vessels. Rapid mixing and separation can enhance product recovery and qualit%
This is especially true in processes where product degradation occurs under separatio~
conditions due to prolonged contact with either pH extreme solutions or reagents that continue
to react with the product. Achieved separations are better than when normal decant methods are
used; and this saves product, time, and minimizes waste.

Multistage processing .

Continuous separation, washing, and extraction processes often require many steps or stages*
achieve desired product quality or required extraction efficiencies. Centrifugal contractors can be -
readilv interconnected to allow multistage m’ocesses (Figure 5). This is a three stage count~ ~
currefit washing process in which an &ganic solvent’ c~ntaminated
washed with fresh water. We assume 90% efficiency at each stage.

with 10,000 p~m salts
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Three Stage Counter-cumti Wash Scheme

Figure !5

$alt

Because the discharge ports are at a higher elevation than the inlets, pumps are not required&
feed from stage to stage. For example, a multistage counter-current wash process would on l%
require two feed pumps, one for each liquid phase. In this case, the barren wash water in sta~
1 contacts the cleanest organic in order to remove the remaining small amount of salts, acti

T
as a polishing step. In stage 3, semi-loaded wash water contacts the pregnant organic fee
thereby maximizing the efficiency of the wash. Receiver tanks collect the washed organic
product and the salted waste water exiting from stages 1 and 3, respectively. This featut-~
eliminates numerous pumps, tanks, and level controls. Such a system occupies only a fractioti
of the operating floor space of a corresponding batch process.

Multi Stage Process

,

.

Oflo

Figure 6
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A further example of a multistage

http://www.cinc-co.com/articles/AiChe/aiche.htm1

process is given in Figure 6. In this case, six inter-connected
stages provide a continuous metal extraction, scrub, and strip process. NO intermediate pumps
or tanks are required for the continuous phase as it traverses the complete separation. A 90 Z
efficiency is assumed and a 1:1 aqueous to organic ratio is used to quantify the interstage met
concentrations in the 3 stage extraction part of this process. Counter current” flow in both the
extraction and strip stages is employed to gain maximum efficiency while minimizing reage~t
usage.

FIELD APPLICATIONS

Although employed by the Department of Energy for decades, this technology has only recent 1~
become commercially available. Therefore, a broad base of industry experience is lacking at this
time. However, as more than 65 annular centrifugal contractors have been sold during the pas+
two years, more data and experience is forthcoming. Numerous studies, especially with th=
laboratory scaled unit, are in progress in such industries as mining, metals recovery ar&
purification, and chemical and pharmaceutical production: Conversion of separation, washin~
and extraction processes from batch to continuous IS rap!dly gaining impedance due to high[~
efficiency goals and increased waste management costs.

A good example of a commercial installation took place in April, 1997 at Great Lakes Chemic
at El Dorado, Arkansas. An annular centrifuge contactor was installed as the first step
converting a batch process to a continuous operation following the reaction sequence.
replaces a 4,000 gallon decant tank by efficiently separating the brominated polymer produ
from the aqueous waste at the rate of 45 liters per minute. The increase in eficiency thus gaine
has been measured as a 3% improvement in product recovery, which represents 136,00
kilograms of brominated polymer worth $400,000 per year.

The contactor has been operating continuously without problems while being fed in batch mod
from the multiple production reactors. In addition, off normal, emulsified product batches whit
previously were processed off-line are no longer a concern. The enhanced separation power
the annular centrifugal contactor operating at 300 times gravity processes all product rapidly an
efficiently.

A second Hastelloy C-276 contactor has been purchased for the next process step, hydrochlor
washing of the polymer phase. When installed, this unit will remove unreacted amine from th
product and will enhance the recycling of this starting material. Coupling the second unit to th
first will be simple and will make the process even more cost effective to operat

CONCLUSIONS

Annular centrifugal contactor designs of this type are a significant improvement over tradition

methods of liquid-liquid processing. Increased productiv”~ from continuous or simultaneous

multiple step processes as well as improved finished product quality from better process contr
is realized. Rapid and efficient separation prevents significant product loss at the Iiquid-liqu
interface and from unwanted reactions resulting from prolonged contact times. Multistag
separations and extractions utilizing annular centrifugal contractors not only minimize water an
liquid reagent usage but also occupy a minimum of floor space compared to the alternative
Low maintenance due to moderate operating speeds and ease of cleaning means downtime
reduced thereby maintaining process efficiency.
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Large, high volume annular centrifugal contractors require a rotor bottom tail shaft to al
stability. These rotors are suspended between an upper and lower bearing and, coupled w
the size and weight, makes frequent disassembly for cleaning impractical. Therefore
clean-in-place (CIP) rotor (Figure 2) has been developed.

Clean-In-Place Rotor

Figure 2

A hollow through-shaft is employed which starts below the bottom plate of the housing and
extends into the upper rotor assembly. It is equipped with a series of high pressure spray
nozzles for each quadrant. These nozzles provide complete coverage of the internal wall of th
rotor, the aqueous underflow, and the upper rotor assembly. A rotary union that is permanent
attached to the tail shaft provides the inlet for the desired cleaning solution and allows the
cleaning process to be fully automated. The process steps for cleaning are quite simple.
Product feed to the centrifuge is halted and the rotor is stopped, which drains the holdup volun

into the annulus. Next, draining the process liquid from the centrifuge exposes all the internal
rotor surFaces to the cleaning solution spray. Cleaning solution is then pumped to the centrifuf
via the rotary union until the unit is clean. After sufficient cleaning, the process is reversed ant
the centrifuge is put back in se:rvice. The total operation is petiormed in minutes requiring no
disassembly of the unit or connection and disconnection of supply lines. When multiple units
are set up in parallel to handle a continuous process, sequential cleaning can be used to avoic
flow interruptions. The extra cent~fuge is the off-line unit and the cleaning process simply shif
from one to the next while the remaining units continue operation.

Processing Principles

The annular centrifugal contractors are low rpm} moderate gravity enhancing (100-1000 G)
machines, and can therefore be powered by a direct drive, variable speed motor. The

effectiveness of a centrifugal separation can be easily described as proportional to the produ[
of the force exerted in multiples of gravity (G) and the residence time in seconds or G-second:
Achieving a particular G-seconds value in a liquid-liquid centrifuge can be obtained in two way

increasing the multiples of gravity or increasing the residence time. Creating higher G force
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.iqukWqukl Centrifugal Separators

. . .

The basis for the CINC centr”figal separator is a process so unique t
our unique underflow and weir design, originally developed by the U.
our systems are capable of separating a variety of liquids with ease a
unique features include:

4!D
e
49
4!!!)
4B
4!!)
4!!9
99
4!9

Efficient, effective separation/extraction utilizing only 200-1000
Low mixhg option for shear sensitive fluids
The ability to accommodate continuous changes in input ratios’
Automatically handle variable flow rates and flow interruptions

Handle input temperatures from freezing to boiling
Process flow rates as low as 2 liters per minute (~/2 gallons per
liters per minute (200 gallons per minute)
Clean in Place (CIP) rotor system for high reliability and low ma
Rugged Stainless Steel Construction

Simple direct drive with sealed bearings and only one moving p.
maintenance
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The CINC Liqui
Centrifugal SeF
utilizes the foro
generated by rc
an object about
central axis. By
spinning two fl~
different dertsiti
a rotating cents
rotor the heavie
forced to the W<
inside of the rot
the lighter fluid
toward the cent
rotor.

In the figure the
fluid is shown ir
the lighter phas
yellow and the I
phase fluid in b
can be seen th[
fluids enter alre
mixed (separati
process) or
independently

(extraction process) through one or both inlets. The fluids mix in the annulu
between the rotor and the inside of the housing in the mixing zone. The flui[
then fed through an inlet or hole at the bottom of the rotor. A diverter plate c
used to direct the fluid to the inside of the rotor sleeve (shown in gray).

As additional fluid is introduced to the rotor the fluid within the rotor is force
upward tome rotor undetilows and weirs. The light phase fluid having a Iou
density flows toward the center of the rotor {shown in yellow) where it exits.
over the lighter phase weir through the lighter phase outlets. The heavy ph:
continues up the rotor (shown in blue) through the underflows, then exits ok
heavy phase weir. Each fluid is collected in its own collector ring and then II
the separator through the heavy and light phase outlets.
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II Throughput 0-.5 GPM I 1-6GPM 1O-3OGPM
2 LPM

I
4- Z2LPM , 35- I1OLPM
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I
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I
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input/Output
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Evaporator Design / Solids and Oil Removal

O&smtiormland 4
.%fetvfeatures

OMonal Add-Ons 6
and Svslems

contactus Q

Samsco’s evaporator design philosophy is to keep
the system “elegantly simple” for the user, based
uport Samsco’s application experience and strong
engineering expertise. Samsco’s engineering
practices are based upon real-world evaporator
experiences, and they demonstrate practicality
and depth of thought.

Samsco’s philosophy has achieved time-proven
evaporatorperformance,safety, s!mplic”~
of use, and minimal maintenance in’@
evaporation technology.

Principles of Operation

fofd

“D~ Ens

9./.-.

—
us. Palertt No. 5,0324=s –

Samsco Water Evaporator

To vbw a fullsizeSCtlelll&lCandtextem tanation in Adobe ,krobat

~r

●

●

●

●

Solution is fed to the tank(~) in e-tier a batch or continuous mode
(automatic fill)

Solution is heated in the tank to boiling (212°E) by a serpentine gas-fired

heat exchanger {z)

Blower (8) draws ambient air through both the burner@) and a specially

sized opening in the tank (X)

Air is drawn across the surface [s} of the heated liquid, swee~ng away



●

●

✘

water vapor as it breaks the surface

This moisture-saturated air and the flue gases leave the tank via separate
passageways. The moisture saturated air passes through a coalescer-
style mist eliminator, which removes oil mist and droplets, allowing only

the steam to pass through. The steam (6) and the flue gases (7) are
joined together at the blower entrance

The two air streams, environmentally safe, are mixed in the blower (8)

and are released Upthe stack (9)

Free oils and oils whose emulsions have been thermally broken float to
the surface. They are then removed, either automatically or by simply

pushing a button. These oils exit via an overflow trough {1 O) into an
external waste receptacle

Precipitated solids settle to a sloping trough and are easily removed via

a convenient clean-out port (1 f }

A full-function Control Panel{? z] and System Process Control (SPC)

(fs) indicate and manage all operating and safety conditions

&aDorator General Tank Desiun
Equipment is compact and commands only small footprint on the factory floor

Tank’s “Dry End” (electronics & burner) and its Wet End” (oil& residue removal)
are placed at opposite ends of the tank (practical, convenient and safe).

Convenient Solids and OiI Removal
Equipment design provides accessibilii to tank interior
and convenient sludge/soiid removal.

●

o

●

Serpentine heat-exchanger - with open center
area - allows easy access to sloped bottom
No bulky immersed horizontal box, obstructing

access to tank’s bottom

Tank’s bottom slopes to a convenient

4“ Cleanout Port

Large hinged iids give roomy access to tank
intenodbottom (?/2to 3Aof tank interior)

Simple oil decanting is handled via an oil overflow trough.

●

●

●

Proper height for 55 gallon drum or holding tank

Simple switch activation automatically shuts off

burner and decants oil

Automatic oil removal is available
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Here is the technical infomwiion you requested on our Models 114, S500 and ML I included
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Watts=TamUS [mNml

1

HP=TorrIuei[oz-inlx SpeedlRPhg.

To calculatetciuue,muJMy ooneotionfaoZaby toque fromvkeslty owe above.
Torque Gormc@n Factom: For HigherVlscoslty Urwlds Magnet Deoouple Tomue

Wsoosity[Cp] 1500 Driven Driving Torque Torque

Mac SpeedIRPM] d 2: e80 Magnel Hub [mNml [oz.lnl ,

l!3arJ [ps!’1 Ferrite Farrita 417 59

0,3 0.5 i “ 1.6
1.4 :0 0.6 1 1.5
2.8 40 0.7 1 A.4

L 4,1 30 0.7 1 1*3~

,, I
.,.. .
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Performance-Hiah Viscosity

GM9G21 oil @ 100 CP
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To cakulate torque, multiplycorraolionfactorby torquefromvlscosllycwe above.
Torque Correot!on Factors:For I-ilgher Viscosity fJqukk Magnet Decouple TOIWM

Vlsoosity[Cp] 1 100 2500 Driven Driving Toque Torque
Max Speed RPM 1750 3750 1750 Magnet Hub hNm] [oz.inl

P.%1 SKO SmCo 5550 800
5 0.1 1 3.6

1.4 20 0.4 ‘1 3.2
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Performance-High Viscositv
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TO c3kxm3 tome, multiPIY eo~ecUOfi hb ~Y tiue ~m V-W c~~e above+

I [w ‘g ‘! m

Torque Corractlon Facto= For Higher Vlscoaity L!quids
Visoosity[cp] ‘i

Max Speed [RPM] 1750
[Bar] ?
0.3

I
5 02 ~ 3.4

1.4 20 0.4 1 2,9

2.8 40 0,6 1 2.s
4.1 60 ().7 2.2
5.5 80 0,8 ;

6.9 100 0,8 1
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7’ethnical Data Series 5!300+
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Teclmica/ Data Series 5500
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To calculatetorque,mulllpiycwrectbnIWor by toque from vlscoattyculve above.
TorqLw Cmaotion Factors: For HiqherViscoslty Liquids

Vicoslty [q)] 1
Magnet DecwPie Torque

100 2500 Driven !Xiving Torque Torque
MaxS@ed (l?Phlj 1750 1750 17W hlagnet Hub [mNm] [ozln]

SmCo SmCo 5650 800

i 5 0.2 1 3.0

1.4 20 0.4 4 2.6
2,8 40 0.6 . 1 2.2
4.1 60 0.7 1
5.5 80 0.8 1
6.9 100 0.0 1
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Technical Data
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To calculate torwm muitiplycwrectlonfacbrby torauafhm viscoskycurveabove.
Torque Correotlon Fa@ore: For Higher Visco!dty Liquids Magnet Decouple Torque

-w [ml 1 Klo 2500 Driven Driving Torque Torque
Max Speed H 1750 1750 200 Magnet Hub [mNm] [ozin]

PI [!353 SmCo SrnCo 5650 800
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1,4 20 1 1.6
2.8 40 K 1 1.6
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5.5 80 0.8 1
6A 100 ad . 1

I

.

,



JW06-00 10:30 FROM- T-719 P.01/02 F-582

t%: Steve Herrmann From: Jamie Horton LC1Corporation, Process Division
‘/-gonne National Laboratories Date: Jw 6,2000 PO BOX16348, Chariotte, NC 28297-8804

#Pages: lof2 Switchboard: 704-394-8341
=ax 8: (208)533-7996 Massage #: Direct phone 704-398-7880

I
Ret Your inquiry dated June 2, 20~0 Telefax: 704-392-8S07

Atraehed is a drawing of a 2 sq. m. dryer which might fit your application. This dryer has
no bomom ccmeand tie ourlet diamerer is 16”. The overall heighr is 10’10”.

If I can be or further assistance please call me.

-— .. .-.

Regards/ Jamie Horton

;-. c,. . . .... . ... . ,,. , ,,. - %-;::-- ,.~.. ,,.-,, ,
- -,7~=, ,,~ , .::-= .-

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

.- —— -

.,.4.. c<;:..-~.w.:... ...... ;-...
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JUN-05-00 15:37 FROM- T-713 P.01/01 F-563

To: Stave Herrmann From: Jamie Hcvton LCI Corporation, Process Diwion
Argonne National Laboratories Date: June5.2000 PO Box 16348, Chariotte. NC 28297-8804

#Pages: Iofl Switchboard: 704-394-8341

~~@=3-7996 Message #: Direct phone 704-398-7880
‘Ret Your inquuy dated June 2,2000 Telefax 704-392-8507

Thank you for your inquiry dared June Z, 1000. As you nMY know we have supplied a
thin film dryer m rhe Hanford facility for handling low level radwaste. Their didlare rate
requirement was very close to YOUHbut the sak was amxmrdurn sdfiue. As we just
discussed on the tekphone we have no experience handhg gwmkiine. The design
evaporation rate for rhe Hanford system was 305 lbk and the design feed rate was 480
lbk. The cost was approxitnarely$1,000,000.

The dimeL9ionsof ‘thissystem were 13’ X 13’ x 30’H. The lower half of This sysrem was
contained in a shielded cdl. .-— - “ - .—

In order to thoroughly evaluate your application we wilI need a quart sample to evaluare in
glassware in our laboratory. If this testis positive we would suggest a pilot rest in a 3 sq. .
fr. dryer in our test cenrer.

The cost for the preliminary evaluation is $500. A pilo~test wouId likely cost fkom
$10,00010 $15,~ and IaSX3 TO5 days. If you would like IO proceed toward testig let
me know and I will email you a producr questionnaire.

If I ean be or firrher assistance please call me.
o

Regards/ Jarnie Horron

....

— ,. ..., ..-TX”E . -.7-,-: X2-.. . , . . , m-.-.> .... .. +--- ......- .. . .?r.- -.. . . . . . . . ._. —-_
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z o ~Argonne National Laboratory -“West
● ●

%% g P.O. BOX 2528
WEST

‘++y OF \G~& Idaho Falls, ID 83403-2528

Telecopy Number (208) 533-7996

Verification Number (208) 533-7859
Sender’s Extension

Date: June 2,2000

To: “ BillGlover Fax No: 704-392-8507

Phone No: 704-398-7878

From: Steve Herrmann

Message:

Bill,

Per our conversation I’veattached a simple schematic of our estimated flow
fates and compositions. It is possible that some portion of the hydroxide in
these streams could actually be nitrates. Please provide a budgetary cost
estimate and rough spacing dimensions for a wiped-filmevaporator to
accommodate such flowstreams. The end product should be a powder with
no free-standing liquid. The attached specifies a maximum 10% moisture
content in the bottoms. This equipment would be used in a hot cell to treat a
high-level radioactive waste stream. Thus, it would be desirable to keep
space and maintenance to a minimum. Thank you for your assistance.

Pages: 1
(Excluding the Cover Page)

-— . .



Distillate (HzO)
+

148 Q/hr

@ 1.02 kgl!

Feed
+ 151 kgk

>

Feed ConstituentS (mol/t):

● ~dine+ (0.485)

● CO;2 (0.243) ‘—

141 kglhr

T
Wiped
Film
Evaporator Bottoms Constituents (wI?!!):

● Guandine+ (41.4)

● CO;2 (21.0)
.

● OH-(3.4) –

● OH-(0.138)

T“

● K+(2.7)
Solid

● K+(0.0477) Bottoms
● D’Il?A(14.0)

● D’I’PA(0.0247) . Na+ (0.8)

. Na+ (0.0247) 10 kghr ● a- (l.@

● fi% (0.0123) ● ~0 (10 or less)

. other minor const (<0.01 each) ● other minor const. (M.)



‘;hO\F\oJwd: [ J[\llz:m{m01”A@:Ilcd ‘1111111-tlm

Utilization of Agit:~tcd Thin Film Ev:qxmttors (ATFEs) for
Cmwntrntion of Trmwrwiic Sodium i%itriite BWXJSludges

J F U%!kr. Jc
-jL:. LT’. LU, L

ATFE with Support Equipment
, .................... . .. .... . ...... .... ....... . . ............. ......... .............. . .... .............................................................................. .......

; VwticalAgitated Thin Film Evq?omtors(ATFE)con~ina rotordesigned to produce sad agitate a thin film bctsvcen the
rotor and tlw hurwd mall of lhc cvoporator. The agitation of the Mn on the heated surface promotes heat transfer rind
muinhlinsprccipil::tcdor crystaliiwl solids in:1 nxrnagcahk strspcnsioin without fouling the heattransfersurface.This
capabiii[y In:kcs A’ll:Es p;miculnrl!suitedIbr wittme reduction of radioactive wastes that contain suspended solids. The
usc ofw ATFE lhr wwntm{ion ot rwnote handled trnnsuranic waste wx cvahmtcd at Oak Ridge National L.abonttory.
“k tests were wlducwd will) surrogaks th:lt contained no radionuclides.The results of the tests indicated that a variety
ot’producLscould he prrwhwcdNi!h 11xATFE. K wcspm$ibk[ovw theconsistencyfroma highly conccntmtd liquid to
a completely dry p()NJcr. Volume rcdmxi(msrwgcd from ,,20 to 6S% and decontamination factors in the range of 10.000

, [0 IOU.(M)wtrc :IdIicvcxL

Feed to and Products from Agitated Thin Film Evaporator

Surrogate FUXI Product Slurry Trmwition: Slurry to Powder



Product POwk- Prcduct Melt Product Melt

Preliminary (Xxnpariwn with Savannah l?iwr Plant Model

Tzble ?. inp~t Parame%rs from Tests
Llsing a Chefry-3tirrel! ‘\zerkic* A3itated

Thin-Ftl m %apo rater
RU

:

3

<

Tabk 2. Co mparism o: ?rc.c~s Param d ers
from X&tic= A@*ed Thin-Film Evqor-ator

v.fth the Modifi~ SF!? Model
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Handling and Packaging Plant Agitated Thin-Film Evaporation

. I
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Wiped-Film Evaporator Test Unit
(Votator Turba-Fihu Processor Chwr@hwreLt .AFJCOAfotator Division)

ATFE Outer ShelI
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ATFE Internals

Cont:lct: J. F. W:IIIW, Jr.
phone: (423) 241-4s5$

filx: (-W) 241-3817

cnmil: wf{iwnl. WI’

/
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RisingFilm

...

Evaporator/Falling Film

http~h.vww.t~hfom.mffriti~.htm

Evaporator

. . . ... . ......— .. . .. ... . .

Click here for theimyuirv form
The RisingFilm Evaporatoror Falling Film Evaporatorsare used for pre-concentrationwherever possible.
These conventionalevaporatorshelp in reducingthe size of Thin Film Evaporatorsand Dryers.

C@hwn’so:utjcns:
Wti our broad range of equipment we offer the most optimumsolutionsto your processproblems
minimizingthe initialinvestmentand loweringthe operatingcost. Here are some examples:

Pestkide : ?reconcentration and Final ~trjp~jn~

For clean feed streams and heat sensike products, F=
most of the solventin recoveredin fallingfilm .
evaporator (FFE) and the finalstrippingof solvent +
and impuritiesis achievedin an agitatedthinfilm
evaporator (ATFE). FFE operates under moderate
vacuum and the heat load isshiftedto chilledwater FFE
(cMl) loweringthe operatingcost.

Cw

ModenteVmm

➤

Pruduct

Bu!k Drug: Sdven% Recovery, Degassing and High Vacuum Dis~illathm

1 of2

SPDU4

Solvent is recovered at moderate vacuum
in a risingfilm evaporator(,RFE),andthen
an agitated thinfilm evaporator(ATFE) is
used to furtherW-p iLThe firstshort path
distillationunit (SPDU-1)achieves
degassingwhile the final distillationis
achieved in a second shortpath distillation
unit (SPDU-11)at a veiy highvacuum. As
each fractionis removed at an appropriate
vacuum the load on highvacuum svstem is

(L)[ less and the equipmentsizes are r~duced.
%tiaI I Ruidtm Fr=tm U

DMSO Recovery from salts:

41610014:00
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untitledDoclment httpfhvvw.teciumforce.netkising.htm

For contaminatedfeed streams, the risingfilm
evaporator(RFE) preconcentratesthe feed to
saturationpointand then an agitated thinfilm dryer
(ATFD-V) achievesthe desired drynessof salt.We
recommend the use of RFE to reduce the agitated
thin film dryersize.

7

Fead DMSO

Click here for the inauirv form

To;

.;

. .

2 of2

,

4/6/00 14:lx
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Environmental Regulations and Acceptance Criteria
Candidate Repositories for the Treatment and
Disposal of UNEX and Modified UNEX Wastes

1. BACKGROUND

of

The Idaho Settlement Agreemen41 together with the non-compliant SBW storage tanks conditions
require that the HLW and SBW be processed into acceptable waste products that can be permanently
disposed of. The HLW and SBW are considered mixed wastesabecause they contain both radioactive and
Resource Conservation and Recovery Act (RCIL4) constituents.

To meet the commitments and the environmental requirements, DOE has been conducting several
studies to identifj a reasonable set of alternatives for management of the HLW and the SBW. As part of
these studies, a Universal Extraction process (UNEX) and a Modified UNEX process have been
considered for treatment of the liquid SBW plus any newly generated liquid waste (NGLW) produced
before January 2003. It is assumed that the calciner at the New Waste Calcination Facility (NWCF) will
not be operational.

This study identifies and presents existing regulatory requirements and other environmental issues
for the treatment of the wastes otthe UNZX and Modified UNEX processes. It also provides a survey of
the waste acceptance criteria (WAC) of the potential candidate repositones for the final waste products
resulting from these processes.

2. ENVIRONMENTAL REGULATIONS AND AGREEMENTS

Thetarget wastes contain both RCRA hazardous contaminants and radionuclides. Therefore, the
management of the wastes must be in compliance with the requirements of EPA RCIU4 Subtitle C for the
hazardous wastes and of the Atomic Energy Act (AEA)-based requirements for the radioactive materials.
The State of Idaho adopted the Federal RCIL4 regulations pursuant to the Idaho Hazardous Waste
Management Act of 1983, and it has the authority to implement them in Idaho. The regulations are
incorporated by reference as provided in the Federal requirements under 40 CFR into the Idaho “Rules
and Standards for Hazardous Wastes,” under administrative code known as Idaho Administrative
Procedures Act @MPA) 16.01.05.

The AEA requirements are implemented and administered by DOE. The principal DOE
requirement is compliance with DOE Order 435.1 on “Radioactive Waste Managemen~’n and by
implication, compliance with DOE Order 460.lA on “Packaging and Transportation Sz&ety~’and DOE
Order 460.2 on “Departmental Materials Transportation and Packaging Managemen~” These, in turn,
imply compliance with applicable U.S. Department of Transportation (DOT) and U.S. Nuclear
Regulatory Commission (NRC) regulations. The wastes are also subject to all other applicable federal,
state, and local laws and regulations.

The waste management activities and their schedules must also comply with the terms and
conditions of the Idaho Settlement Agreement and of the Consent Orders$ and other INEEL specific

‘Althoughthesewastesareallconsideredmixedwastes,theyze inadvertentlyreferredto asHLW,SBW,andasNGLWinthis
report,



requirements. Also, the wastes must be managed in a way that meets the enforceable requirements and
intent of the lNEEL Site Treatment Plarr: developed in accordance with the Federal Facilities Compliance
Act ~FCA)!

The UNEX and Modified UNEX treatment options under consideration will result in waste forms
that must meet the applicable regulatory requirements and that satisfy the WAC of the repositories
identified as most suitable for them.

3. WASTE OVERVIEW

Two types of waste are to be treated and converted into products that can be permanently disposed
of. These include SBW and NGLW. The SBW and NGLW are considered mixed wastes. These are
wastes that contain both radioactive and RCIL%hazardous constituents. The wastes must be treated to
meet the RCRA land disposal restriction (LDR) standards or alternative methods approved by EPA for
land disposal. They must also meet the criteria of the respective repositories they are destined to be sent
to.

The SBW feed carry a number of RCRA characteristic and listed components, as defined in 40
Code of Federal Regulations (CFR) Part 261, Subparts C and D. Because the waste is listed, the treated
waste products would be listed and carry the same listed waste as those assigned to the SBW as a result of
the RCIL4 “derived-from rule” (40 CFR 261.3 (c)(2)(i),(d). Without delisting, the treated waste products
would continue to be regulated under RCRA even after LDR requirements are met, unless excluded from
the RCk4 Subtitle C regulations. “Delisting” is currently the only EPA approved mechanism for
obtaining such an exclusion. The delisting requirements and other EPA proposed exclusion methods are
discussed in Section 6. In this study, it is assumed that the wastes will be delisted. All of the wastes
resulting from the UNEX or Modified UNEX process will be considered delisted prior to final interim
storage and shipment to the disposal sites.

The waste processing activities would generate primary and secondary waste streams. The primary
products are designated as high-activity waste (H.AW)and low-activity waste (LAW). The HAW and
LAW designation is based on the projected radionuclides and their concentrations in the wastes. The
HAW will predominantly contain TRU nuclides that would meet the definition of TRU waste. The LAW
will mainly contain cesium and strontium. The projected data indicate that the LAW meets the definition
of LLW.

The treatment options considered under the UNEX or the Modified UNEX process would result in
waste products that would be suitable for permanent disposal. The treatment options for the primary
wastes will generate two distinct waste forms: grout and crystallite. The waste products of the UNEX
process are CH-LLW grout (Class A) and RH-TRU crystallite, and of the Modified UNEX process are
CH-TRU grout and RH-LLW crystallite (Class C). It is planned for the TRU waste to be disposed of at
the Waste Isolation Pilot Plant (WIPP). The LLW will be shipped to a LLW disposal facility.

The secondary waste streams include the final process solvents remaining at the end of the
treatment campaign, spent high efficiency particulate air (HEPA) filters, and personal protective
equipment (PPE). All the secondary waste streams are considered listed mixed wastes and are subject to

, I

bsection3021 ~) ~ffie FFCA r~uires ~Ch DOE site to have an approved Site Treatment Planfordevelopmentof treatment
capacityand technologies, and with schedules and plans for treating mixed wastes in order to meet LDR requirements. These
plans identi& how DOE will provide the necessary mixed waste treatment capacity and schedules for bringing new treatment
facilities in operation.



the RClL4 LDR Subtitle C requirements prior to disposition. Jn addition, the wastes must meet the
criteria of the respective repositories they are destined to be shipped to. Section 9 of this study provides a
description of the treatment options being considered for the secondary wastes.

The SBW feed to the UNEX or the Modified UNEX process meets the definition of TRU waste
based on the type of isotopes and their activities. The SBW does not meet the statutory definition of
HLW in the Nuclear Waste Policy Act (NWPA) and the NRC regulatory definition in 10 CFR 60.
However, although by NRC definition, the SBW is not a HLW, it has historically been stored and
managed the same way as the HLW. This is because some of its physical and chemical properties are
similar to those of the HLW. The SBW is a mixture of decontamination solutions, miscellaneous
laboratory wastes, and second- and third-cycle extraction waste from the SNF reprocessing. It primarily
originated from processes that were incidental to the SNF processing. It follows that the SBW is not a
HLW. However, the SBW would need a WIR determination using the “Evaluation” process established
in DOE Manual 435.1 to be managed as non-HLW. The NRC assistance/concurrence should be sought
for making the determination for evaluating and managing the waste incidental to the SNF reprocessing.
An effort is currently being underway by the INEEL HLW Program Office to prepare a plan for making a
WIR deterr@ation for the SBW. This determination is primarily based on statutes, regulations, DOE
criteria, sources of the SBW, and INTEC operational records. Solid heels that have settled out at the
bottom of the SBW tanks are not part of the liquid SBW WIR determination.

Based on the DOE-HQ and NRC assessments, it appears that the SBW as it sits today in the Tank
Farm may be considered HLWS If a “WIR ruling” is not established for the SBW and/or the SBW is
legally classified as HLW, the resultant waste Ii-actions (LAW and HAW) would need to receive an
evaluation and redefinition of waste classification to be managed in accordance with requirements for
LLW and TRU waste, as appropriate. The concurrence of the applicable government authorities would
need to be sought in this evaluation and waste reclassification.

For the purpose of this study, it is assumed that the WIR ruling will be established and the SBW
will not be considered HLW. Consequently, the waste products to be derived from the SBW processing
will be considered LLW and TRU waste.

4. EPA TREATMENT AND DISPOSAL REQUIREMENTS APPLICABLE
TO THE WASTES

EPA under RCRA has established LDR treatment standards for hazardous in 40 CFR 268 when the
waste is land disposed. RCRA and AEA-based requirements are generally consistent and compatible.
However, the provisions in Section 1006(a) of the RCRA Statute allow the AEA to take precedence in the
event the two acts are found to be inconsistent.s

The tieatment standards for hazardous waste, as designated by their hazardous waste codes or
hazardous waste numbers (HWNs)~ and UHCSCare identified in 40 CFR 268.40 and 40 CFR 268.48,

‘CommunicationwithCliffordOlsenandDennisHarrellon5/15and5/18/2000.

dHazardous waste codes and hazardous waste numbers are interchangeable terms.

‘ UHCS. Hazardous constituents present in the waste at the point of generation other than those that cause wastes to exhibit a
characteristic are called underlying hazardous constituents (UHCs). These include any constituents listed in UTS Table 40 CFR
268.48, except for fluoride, vanadiuw and zinc, which can be reasonably expected to be present at the point of hazardous waste
generation in concentrations above the constituent-specific UTS treatment standards (40 CFR 268.2 (i)). Selenium and sulfides
were recently added to the UTS table by Phase IV, Part 2 LDR Rule, however, these constituents are not considered UHCS.

3
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respectively. The standards are expressed either as specified-technologies, or as waste concentration
values that apply to leachate from the toxici~ characteristic leaching procedure (TCLP). The standards
are based on the performance of the best demonstrated available technology (BDAT) for each HWN. For
wastes subject to a specified technology, the wastes maybe land disposed after being treated using that
specified technology or an alternative method approved by EPA.

The LDR applicability and treatment standards are determined based on RCRA hazardous
chemical constituents, the sources of these constituents for listed wastes, and their concentrations in the
waste at the point of generation. b The SBW represents the point of generation. It contains RCIQ4
characteristic and listed components and UHCS. The HWNs currently assigned to the SBW are DO02,
DO04-DOO11,other D-codes, and listed FOO1,FO02, FO05 and U1347 Tables 1 and 2 provide a list of
RCRA hazardous constituents identified in the Tank Farm, assigned HWNs, and their LDR treatment
standards. The chemicals listed only for characteristic of ignitability (F or U) include acetone,
cyclohexane, cylohexanone, ethyl acetate, methanol, methyl isobutyl ketone, and xylenes. These have not
been assigned with any HWNs. This is because these chemicals, listed only for characteristic of
ignitability, when mixed with water at the point of generation or with other wastes prior to being
transferred to the Tank Farm for storage, lost the characteristic of ignitability.7 Therefore, based on the
provisions of 40 CFR 261 .3(a)(2)(iii), the constituents with the listing (either F or U) would no longer
carry such listing. These chemicals are still required to meet the LDR requirements although they no
longer exhibit characteristic of ignitability [40 CFR 261 .3(a)(2)(iii)].f Other constituents representing the
four listed HWNs in Table 1 are also subject to the LDR standards in 40 CFR 268.40 if their
concentrations are found above their respective standard limits by sampling and testing.

The list of UHCs shown in Table 2 is preliminary at this time and is subject to change. Further
process waste evaluation at the point of generation, and sampling and analysis are needed to identi~ any
additional UHCS, to evaluate the preliminary list of UHCs, and to determine the final UHCS list.

Because of the HWNs and UHCS assigned to the waste feed, so many treatment standards apply
that it could be impractical or inappropriate to meet all these treatment standards. The EPA must have
foreseen this type of problem because the LDR regulations offer an alternative approach. When is
impractical or technically inappropriate to treat a waste to the LDR concentration level or by the specified
technology, an alternative tieatment can be used. Under 40 CFR 268.42(b), a waste generator can petition
EPA for a “determination of equivalent treatment” (DET) or a variance (40 CFR 268.44) from the LDR
regulations. It will be necessary to contact the EPA Region 10 office early in the design process to
determine the correct approach to LDR compliance and to eliminate the possibility of generating new
waste for which no disposal outlet exists.

The SBW contains TC metals assigned withDO04-DO11 HWNs. For waste residues generated
from the treatment of TC metals, RCIUl has addressed specific requirements. These residuals may
contain UHCS above the UTS limits due to their concentrations in treatment residuals. For such wastes,
only UHCS present at the original point of generation must be treated to meet the UTS standards.
However, if the waste residue is itself characteristically hazardous (above TC limits) and therefore,
demonstrates a newly generated waste, the residue must be treated to remove the characteristic and to
meet the UTS for the UHCS.S

. . I

, I

f Example. Acetone is considered to have been used for its solvent properties at the point of generation. However, when mixed
with water or other wastes prior to being transferred to the Tank Farm for storage, it lost the characteristic of ignitability. Thus,
the mixture is not considered to be RCM-listed, due to acetone being F listed, based only on the characteristic of ignitability.
Likewise, pure, unused acetone would also lose the characteristic of ignitability, and not carry the UO02 RCR4-listed code.
Although neither the FO03 nor UO02 code would apply, acetone is still subject to the treatment standards under the LDR.
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EPA has decided that the point of generation must be used to determine if a waste is subject to the
LDR. Therefore, a complete waste characterization andlor process knowledge are required to determine
all the “regulated constituents” at the point of generation to determine LDR compliance, and the required
treatment standards that must be met and disposal restrictions.

Table 1. Tank Farm RCIL4 chemicals and assigned listed HWNs, and applicable LDR treatment
standards.7

Hazardous Waste
Numbers Chemical Name LDR Non-Wastewater Standard

FO05

FO05

FOO1

FO02

U134

FO05

FO02

FO05

FOO1

FO02

FOO1

FO02

N/Ab

WA

WA

WA

WA

WA

WA

Benzene

Carbon&sulfide

Carbontetrachloride

Hydrogenfluoride

Pyridine

Tetrachloroethylene

Toluene

1,1,1-trichloroethane

Trichloroethylene

Acetone

Cyclohexane

Cyclohexanone

Ethyl acetate

Methanol

Methyl isobutylketone

Xylenes

10mg/kg

4.8mg/L TCLP

6.0mglkg

ADGASfb NEUTRor NEUTRa

16 mgkg

6.0 mgikg

10 mgkg

6.0 mglkg

6.0mgikg

160 mgikg

CMBs’r

CMBST(alternatestandard 0.75mgiL TCLP)

33 mgfkg

CMBST

33 mgllcg

30 mgikg

a. ADGASfbNEUTR Ventingofcompressedgasesintoanabsorbingorreactingmedi%followedby,neutralization.
b. NotApplicable
c. CMBST- Hightemperatureorganicdestructiontechnologiessuchascombustion

5
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Table 2. Tank Farm characteristics and preliminary UHCS, assigned HWNs, and applicable LDR
treatment standards.’g””

I

Hazardous Waste
Numbers Chemical Name LDR Nonwastewater Standard

DO02

DO02-MixedHLW
~,Aa (underlying DO02)

N/A (underlyingDO02)

DO04

DO04-MixedHLW

DO05

DO05-MixedHLW

DO06

DO06-MixedHLW

DO07

DO07-MixedHLW

DO08

DO08-MixedHLW

DO09

DO09-MixedHLW

DOlO

DOIO-MixedHLW

DO1l

DOO1l-Mixed HLW

NIA

NIA

NIA

NIA

N/A

D019

D021

D022

D026

D028

D032

Corrosivity(pH)

Fluondeb

Nickel

Arsenic

Barium

Cadmium

chromium

Lead

Mercurye

Mercu&

Mercuryh

Seleniumb

Silver

Antimony

Beryllium

Vanadiumb

Thallium

Zincb

Carbontetrachloride

Chlorobenzene

Chloroform

Cresol-mixedsorbers

1,2-dichloroethane

Hexahlorobenzene

DEACTand meet UTS for UHC

HLVITfor mixedHLW
c-----

11 mg/L TCLP

5.0 mg/L TCLP

HLVI~

21 mg/L TCLP

HLVIT

0.11 mg/L TCLP

HLVIT

0.60 mg/L TCLP

HLVIT

0.75 mg/L TCLP

HLVIT

IMERC;or RMERCf

0.20 mg/L TCLP

0.025 mg/L TCLP

HLVIT

5.7 mg/L TCLP

HLVIT

0.14 mgll. TCLP

HLVIT

1.15mg/LTCLP

1.22mgiL TCLP

1.6mg/L TCLP

0.20 mg/L TCLP

4.3 mg/L TCLP

6.0 mgkg and meet UTS forUHC

6.0 mgkg and meet UTS for UHC

6.0 mg/kg and meet UTS for UHC

11.2mg/kg and meet UTS for UHC

6.0 mgkg and meet UTS for UHC

10mgikg and meet UTS for UHC

,
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Table2. (continued).

Hazardous Waste
Numbers Chemical Name LDR Nonwastewater Standard

D034

D035

D036

D038

D039

D040

NIA

NIA

NIA

NIA

NIA

NIA

NIA

Hexachloroethaue

IVfethyethyketone

Nitobenzene

Pyridine

Tetrachloroethylene

Tnchloroethylene

Phenol

Ethylbenzene

Chloroform

Methylenechloride

Isobutylalcohol

Naphthalene

o-Nitrophenol

p-Nitrophenol

30 mg/kg andmeetUTS for UHC

36 mg/kg andmeetUTS forUHC

14mgkg andmeet UTS for UHC

16mglkg andmeet UTS for UHC

6.0 mg/kg andmeetUTS forUHC

6.0mg/kg andmeet UTS for UHC

6.2 mg/kg

10mg/kg

6 mgikg

30 mg/kg

170mg/kg

5.6 mglkg

13mg/kg

29 mgikg

a. Not applicable-These areUHCS,exceptfor thosewith superscriptb.

b. Not an UHC in characteristicwastes.

c, No specifictreatmentstandardfinalizedfor this constituent.

d. HLVIT- VitrificationofmixedHLW.

e. High-mercury(2 260 mgkg totalmercury)that also containsorganics. DOEhas been conductingresearch
to addresstreatmentand stabilizationalternativesfor mercury-bearingmixed waste. This includes
developmentof new technologiesto stabilizewastewith 2260 PPM mercuryandworkingwith the EPA to
developwaste test protocolsthat may replacethe TCLP. DET willneed to be soughtflom EPA for
successfldly demonstratedprocessesotherthan those currentlyspecifiedby RCRA. The RCRA specified
treatmentfor wastewith ~ 260 PPM mercurythat also containsorganicsis incinerationor retorting).

f. IMERC or RMERC- IMERC:Incinerationof wastescontainingmercuryand organics;or RMERC
Retortingor roastingin a thermalprocessingunit

g. Low-mercury(c260 mgkg totalmercury)andresiduesfromRMERC.

h. Low mercury(~60 mgkg total mercury)that arenot residuesfromRMERC.

7
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Mercury Removal routes and Regulatory Issues

There are regulatory concerns over the fate of heavy toxic metals, in particular mercury for
partitioning in the UNEX process and its disposition. Some of the tanks with SBW feed to the UNEX
process contain a relatively large amount of mercury. The regulatory issues and treatment options
surrounding the mercury waste are discussed below.

As specified in 40 CFR 268.40, waste containing mercury have been divided into a single
wastewate~ subcategory and several nonwastewater subcategories with different treatment standards.
There are two subcategories for nonwastewater mercury: high-mercury subcategory and low- mercury
subcategory. For high-mercury subcategory (2 260 mg/lcg total mercury) that also contain organics, he
LDR treatment standard is IMERC or RMERC. For high-mercwy subcategory (> 260 mg/kg total
mercury) that are inorganic, including residues from retorting and incineration, the treatment standard is
RMERC. For low-mercury subcategory that contains <260 mg/kg total mercury and that are residue from
retorting only, the waste must beat or below 0.2 mg/1 TCLP and meet the UTS treatment standards in 40
CFR 268.48 for UHCS before disposal. The low mercury (<260 mg/kg total mercury) that are not
residues from RMERC (retorting) must be at or below 0.025 mg/1TCLP before disposal. For all
wastewaters that exhibit the characteristic of toxicity for mercury, the waste must be at or below 0.15
mg/1 TCLP and also it must meet the UTS limits in 40 CFR 268.48 for UHCS. The LDR treatment
method for elemental mercury is amalgamation (AMLGM). Th amalgamated mercury can be land
disposed if mercury is below the characteristic level (0.2 mg/1 TCLP). It should be noted that any waste
that contains >260 mg/kg total mercury, but otherwise appears to meet the definition wastewater is
classified as nonwastewater.”

The SBW currently stored in the tank is considered a nonwastewater due to its high solids contents.
The SBW feed to the UNEX process is expected to be filtered prior to further processing. The filtered
SBW would meet the definition of RCRA wastewater. However, according to EPA, any wastewater that
contains >260 mgkg total mercury is classified as nonwastewater.l 1 The LDR treatment standard for the
waste with high-mercury organic subcategory is IMERC or RMERC and for high-mercury inorganic
subcategory is RMERC. Due to nature and composition of the SBW, this waste is not amenable to either
tieatment option. For DOE mixed waste in high mercury subcategory, DOE has been conducting
research to address treatment and stabilization alternatives. This includes development of new
technologies to stabilize waste and working with tie EPA to develop waste test protocols that may replace
the TCLP. DET will need to be sought from EPA for successfully demonstrated processes other than
those currently specified by EPA. If an equivalent treatment is approved, the alternative grouting
tieatrnent option can be used to stabilize the waste for disposal. It is assumed that the DET petition will
approved by EPA for using grouting to dispose of the waste.

If mercury is not removed, a large percentage of mercury in the SBW feed will end up in the LLW
grout. Due to concerns over the mercury leach from the grout, a mercury removal system was initially
considered but later eliminated. It was originally suggested that an electrochemical reduction system
(ECR) be used to capture mercury upstream of the grouting to keep the mercury concentration in the
grout to a limit that would be acceptable for land disposal. The treatment standard includes: 1)
precipitation of the mercury, 2) RMERC of precipitate, 3) AMLGM of the radioactively contaminated
elemental mercury recovered by RMERC, 4) treatment of the residue from RMERC to <0.2 m#l TCLP,

~ per 4CICFR zIj&z(f), wastewaters are wastes that contain less than 10/0by weight total organic carbon (TOC) and less than 10/0
by weight total suspended solids (TSS). Nonwastewaters are wastes that do not meet the criteria for wastewaters (40 CFR
268.2(d).

8



and 5) treatment of the wastewater Iefi over after precipitation of the mercury tos 0.15 mg/1 TCLP and to
the UTS standards prior to disposal.

Other alternative options proposed for the mercury removal included sorption with potassium
copper hexacyanoferrate resin and the other lmown as Sachtleben-Lurgi process. In the first option, the
waste would be a mercury-loaded resin which would need retorting per RCIL4 LDR requirements. In the
Sachtleben-Lurgi process, the resulting waste form is a mercuric sulfide precipitate (a form of mercury
amalgam) that may not require retorting. Since the RMERC treatment would result in a radioactively-
contaminated elemental mercury waste that requires amalgamation, it would be desirable to bypass the
retorting step (avoid volatizing mercury). If the waste is not retorted, an equivalency petition is needed
for using the Sachtleben-Lurgi process to accomplish amalgamation and bypassing the retorting step.

The possible management schemes for the SBW treatment with and without mercury removal
using ECR option are shown in Figure 1.
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5. SAMPLING REQUIREMENTS

Various ~es of verification sampling of the feed streams, additives, etc. and analytical data are
required for monitoring the processes (eg., monitoring certain parameters such as temperature and
pressure) and for the compliance purposes. 40 CFR 264.13 contain the requirements for performing
general waste analysis.

For the compliance purposes to certi~ that waste is acceptable for disposal, the use of process
qualification versus verification sampling is encouraged. For example, EPA requires either a Totals
Analysis Test or the TCLP for waste extract from the final treatment product to be performed to
determine the concentration of RCRA constituents for LDR compliance, and to demonstrate that the
process qualification standards have been achieved. However, due to the radiological exposure risk
considerations, it could be impractical to perform the required sampling and analysis using the
conventional methods. Process qualification standards that reduce or eliminate radiological exposure risk
should be established. Also, surrogate waste should be used to determine the operating and performance
conditions and process qualification standards under which the required concentration levels for
hazardous constituents would be achieved. This would demonstrate that wastes produced under these
operating conditions would be considered to achieve the required performance and concentration levels.

6. MIXED WASTES EXCLUSION FROM RCRA REGULATIONS

Presently, some of the candidate disposal locations evaluated in this study are not RCRA-regulated
hazardous waste Subtitle C facilities. Consequently, these facilities do not accept any RCRA-regulated or
listed hazardous waste (i.e., mixed waste) for disposal. Others accept only certain LDR treated listed
waste. The final products resulting from processing of the SBW must not be assigned with any RCIL4
HWNs unacceptable for disposal at these facilities. This section describes the avenues for allowing the
disposal of the subject mixed wastes as non-hazardous wastes once they meet the RCRA LDR
requirements. These avenues include EPA delisting, and the use of EPA proposed Hazardous Waste
Identification Rule (HWIR) and the EPA proposed Mixed Waste Storage and Disposal Rule if the latter
two are approved.

6.1 Delisting Approach ~

Delisting is a method by which a waste bearing a listed HWN can be excluded fi-omthe hazardous
waste regulations under the RCRA Subtitle C program. To exclude, or delist, a listed waste, a delisting
petition must be submitted to the authorized delisting agency. Then, the agency determines if the waste is
eligible for delisting. There are three types of delisting or exclusion a standard exclusion, a conditional
exclusion, and an upfiont exclusion. Procedures and guidance for petitioning to delist a listed waste can
be found in 40CFR 260.20 and 260.22 and references 12 and 13. The intricate details about delisting and
related requirements governing the process of requesting and awarding delisting petitions are provided in
reference 14.

Currently, some of the potential target repositories under consideration in this study are not
permitted to receive any RCIL%-characteristic or listed hazardous waste for disposal. WIPP has
received a license to dispose of radioactive waste with certain RCIL4 chemicals. Others such as the
Nevada Test Site (NTS) accepts mixed LLW for disposal, however, it does not accept such waste Iiom
the off-site generators at the present time. Nevertheless, per DOE’s record of decision (ROD) issued in
February 2000, for mixed LLW disposal, the NTS and Hanford site will be used for off-site waste.]s
Presently, the Hanford site accepts certain LDR treated listed LLW.

12 I



Currently, the Envirocare of Utah mixed LLW facility is the only commercial facility permitted
to dispose of DOE and commercial mixed LLW wastes from off-site generators. Any LLW bearing
listed and characteristic IZWNs must meet the applicable LDR standards prior to disposal at the mixed
waste facilities. Jn such cases, delisting will not be required unless a particular listed HIVN is not
authorized for disposal.

Before shipment, delisting petitions for the target waste must be granted for both Idaho and the
receiving state. ‘Ifthe target waste were transported through other states on its way to the receiving state,
it would have to be accompanied by a manifest. Potentially, notification of transitory states may be
performed before shipment as a courtesy.

Delisting can be granted by the individual states authorized to administer delisting and EPA
regional offices. It could also be granted through EPA rulings between regions or on a national level:
Delisting on a national level would require at least a federal rulemaking and amendment to the
definition of hazardous waste in 40 CFR 261? State with authorized delisting programs (authorized to
administer delisting) must also adopt the EPA rule making into their program for the delisting to be in
effect. EPA rule making does not automatically allow waste to be disposed of as anon-hazardous waste
in an authorized state.

In this study, it is assumed that the EPA delisting will be granted for the petitioned wastes to
delist the RCRA listed hazardous waste codes. All of the wastes resulting from the UNEX or Modified
UNEX option will be considered delisted prior to final interim storage for shipment to the disposal sites.
An upfiont exclusion could be an option for delisting the target wastes. This is a type of conditional
exclusion that can be used for wastes and/or wastes from treatment that have not been generated, but
will be generated in the fiture. The upfiont exclusion is based on evaluation of the characteristics of the
untreated waste, process description, and data from bench scale or pilot scale treatment system. The
treated wastes will no longer be considered RCRA hazardous wastes if the petition is granted. Once the
fill-scale trealment process is on-line, verification testing would be required to demonstrate that the
system is operating as described in the petition and that the treated wastes achieve the delisting levels
described in the petition.

6.2 Hazardous Waste Identification Rule

EPA proposed the HWIR to amend the RCIW hazardous waste regulations.]b This rule would
allow mixed waste containing listed hazardous constituents below the HWIR exit levels to become
eligible for self-implementing exemption from the RCI&4 Subtitle C regulations. Such wastes would be
disposed as radioactive wastes only. Application of the self-implementing exemption would require
notifjing the state regulatory agency, complying with sampling and analysis requirements, and meeting
administrative requirements. The self-implementing nature of the proposed HWIR proposal would enable
some listed wastes to leave the RCRA regulatory management system without having to be formally
“delisted.” The proposed HWIR is scheduled to be finalized on April 30,2001.

6.3 Mixed Waste Storage and Disposal Rule

EPA issued the proposed Mixed Waste Storage and Disposal Rule that aims to reduce dual
regulations of mixed LLW, which is subject to RCIL4 and AEA. The proposal would exempt certain
mixed LLW from RCRA storage, manifesting, and disposal requirements if specific conditions are

hPersonal communication with David Bartus, EPA Region 10, on 04/14/99.



met.17 The exemption does not apply to RCRA hazardous waste mixed with HLW or TRU waste. The
conditions for exemption are to ensure the waste meet the applicable LDR requirements, to noti@ the
disposal facility of the exempt status of the waste before shipment to the disposal facili~, and to comply
with the NRC transportation requirements 10 CFR71. In addition to these, for RCRA-exempted mixd
wastes, DOE facilities must comply with the DOT and 10 CFR 20 requirements to claim the exemption.
The exempt waste must be disposed of at facilities licensed by NRC or Agreement State.

7. REQUIREMENTS FOR THE INTERIM STORAGE AND SBW
PROCESSING FACILITIES

The design and operation of the interim storage facility that would be used for the final waste
products do not require compliance with the RCIM requirements. This is based on the assumption that
the delisting petitions for the target waste products would be granted prior to interim storage. However,
since the SBW also contains characteristic constituents, the facilities used for processing the liquid SBW
(prior to interim storage) must be designed, constructed, and operated in accordance with the RCRA
requirements. These requirements are defined in 40 CFR 264 (IDAPA 16.01.05.008) and in 40 CFR 270
@Md?A 16.01.05.012). 40 CFR 264 contains the minimum national standards for owners and operators
of hazardous waste facilities, and 40 CFR 270 establishes the permit requirements.

The planning, design, and construction of the interim storage and SBW processing facilities must
be performed in a manner that will satisfy all applicable DOE criteria, and State and local environmental,
safety and health laws and regulations.

40 CFR 264 sets regulatory requirements such as quality assurance program, testing and
maintenance of the equipment, air emission standards, groundwater protection standards, security,
inspection, personnel training, contingency plan and emergency procedures, manifest system and record
keeping, closure and post-closure, financial requirements, and use and management of containers. For
example, for the new storage tanks, 40 CFR 264, Subpart J (Parts 264.192 through 264.200) contains the
specific standards that apply to the design, installation, containment, response to leaks and spills,
operation, inspection, air emissions, and closure of a new tank system. RCRA requires that new storage
tanks or components be equipped with secondary containment in order to prevent the releases of any
hazardous wastes to the environment. The secondary containment must be designed and operated in
accordance with the standards in Part 264.193

/my existing hazardous waste facilities used for the future hazardous waste management
activities can continue operations while meeting the requirements in 40 CFR 265 (16.01.05.009), “Interim
Status Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal
Facilities”. This will allow the existing facilities to continue operations while meeting minimum
operational requirements defined in 40 CFR 265. To be qurdified for interim status, the existing facility
must have been in operation or under construction on November 19, 1980 or have been in operation when
the facility became subject to the RCIL4 requirements.

8. CRITERIA OF THE POTENTIAL CANDIDATE REPOSITORIES

Wastes resulting from the proposed processes are analyzed here in the context of their evaluation
against the disposal facilities WAC. The UNEX and Modified UNEX process would generate wastes that
would be classified as TRU waste and LLW from the radiological standpoint. Currently, WFP is the
only facility authorized to accept TRU and mixed TRU waste for disposal. Several facilities are
considered as potential candidates for the disposal of the LLW. These include DOE and commercial
sites. A detailed description of the criteria of these facilities is provided below.
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8.1 Waste Isolation Pilot Plant

8.1.1 Waste Acceptance Criteria

8.1.1.1 Background

In October 1999, WIPP received a RCRA Permit from the State of New Mexico Environment
Department (NMED) to receive CH-mixed TRU waste for disposal. The WII?PWAC document revised
in November 1999 (Revision 7) to reflect the NMED permit requirements. The revised WAC identifi
criteria that must be met for the safe handling, transportation, and disposal of CH-TRU and CH-mixed
TRU waste. The RH-TRU waste criteria are deleted in the revised WIPP WAC document because the
WIPP is currently not permitted to dispose of RH-TRU. The RH-TRU criteria are being developed by the
WIPP office and will be issued as a separate docurnent.i

This study provides the criteria for both CH- and RH-TRU and mixed TRU waste. However, the
RH criteria are based on the previous version (Rev. 5) of the WIPP-WAC document.” These criteria are
preliminag at this time and are provided here as technical guidance to proceed with the waste acceptance
issues.

In addition to the NMED Permit, the acceptance criteria for CH-TRU and CH-mixed TRU are
derived from several sources. These include WTPPSafe@halysis Report (SAR), WIPP Safety Analysis
Report for the Transuranic Package Transporter (TRUPACT-11) Shipping Package (TRUPACT-11 SARP),
the TRUPACT-11 Certificate of Compliance (COC), the site compliance certification, and the land
withdrawal Act (LWA) and its amendments (LW&l).

The WIPP SAR addresses handling operations for CH-TRU wastes and safety bases necessary to
ensure the safety of the workers, the public, and the environment. The acceptable methods for payload
compliance are specified in the TRUPACT-11 SARP, Appendix 1.3.7 (TRUPACT-11Authorized Methods
for Payload Control (TlL4MPAC)). The SARP addresses the NRC safely requirements in 10 CFR 71,
Subpart H for the TRUPACT-11. A site-specific TRAMPAC and a QA program must be prepared
describing compliance methodology with payload requirements (TRUPACT-11 COC) and the QA
activities that apply to the use of NRC-approved packaging.

The. site compliance certification is a documented declaration by each site to demonstrate that the
waste has been characterized and meets the requirements for transportation to and disposal at WIPP.

The LWA specifies that waste destined for disposal at the WIPP meet the definition of TRU waste,
not contain HLW or SNF, and be generated from atomic energy defmse-related activities. The LWAA
exempts WIPP from the LDR treatment standards for the RCM chemicals acceptable at WIPP.

8.1.1.2 NMED Permit Requirements

The WD Permit contains a Waste Analysis Plan (TViM?)that defines the requirements for waste
charactetiation activities that generators are required to implement for waste disposal. Based on the
Permit, only CH-TRU wastes that have been characterized in accordance with the WAP (contained in the
Attachment B of the Permit) are acceptable for disposal at WIPP. The characterization requirements are

iAccordingto TawnyaGoddardof the WFP documentcontrol,the draftRI-I-TN WIPPWACdocumenthas not
been issuedyet (personalcommunicationAugust22, 2000).



specified on a waste stream basis. A waste stream is defined as waste materials generated from a single
process or fi-oman activity that is similar in material, physical form, and hazardous constituents. In the
Permit, all waste streams that can be accepted at WIPP are categorized into three Summary Category
groups/codes based on the physical and chemical properties of the wastes: Homogeneous Solids,
Soil/Gravel, and Debris Waste (each of the three groups is described in the footnote, below)~ Waste
destined for disposal at WIPP must be assigned to one of these there categories for iirther
characterization. Acceptable knowledge is used for the purpose of grouping waste. The IFTI%Cmixed
TRU waste that would be destined for disposal at WIPP can be grouped as a Homogeneous Solids
category (Code: S-3000) based on its projected physical and chemical properties. The WAP specifies
characterization methods for each of the three categories. The characterization methods include: 1)
acceptable knowledge, which incorporates confirmation by headspace-gas sampling and analysis, 2)
homogeneous waste sampling and analysis, and 3) radiography and visual examination. Generators are
required to develop and implement a Quality Assurance Project Plan (QAPjP) that addresses the
requirements specified in the WAP. The QAPjP must include the qualitative or quantitative criteria for
making a hazardous waste determination. The QAPjP will require the approval of the WIPP CAO.

Under the LWAA, the WIPP is exempt from the LDR requirements. However, the WIPP WAC
speci~ that only selected RCIL4 HWNs are acceptable for disposal (see Table 6). The LDR exemption
applies only to the list of HWNs acceptable for disposal at WIPP. For TRU waste bearing other HWNs
that are not in the WIPP WAC, a request must be submitted to the WIPP DOE Carlsbad kea Office
(CAO) to modi~ the WIPP RClL4 Permit to allow disposal of that waste at WD?P, thus bringing it within
the envelope of waste to which the LDR exemption applies. Such waste will be prohibited for disposal at
WIPP until the permit modification is approved by the NMED for these HWNs.

The RCRA chemicals that are expected to be present in the wastes resulting form the UNEX
processes would exhibit characteristics of corrosivity (DO02) and toxicity (toxic metals). The waste
would also carry other RCIU listed HWNs. Based on the WIPP WAC, TRU waste exhibiting ignitable
(DOO1),corrosive (DO02), or reactive (DO03)characteristic must be treated to remove the hazardous
characteristic. From the RCIL4 HWNs currently assigned to the wastes, DO02 (corrosive) and U134
(hydrogen fluoride - listed waste) are currently not accepted at the WIPP. The waste must be treated to
remove the characteristic of corrosivity and be delisted for U134. A potential alternative to delisting
could be obtaining permission from the WIPP management or additionofU134 to the WIPP RCRA
Permit to dispose of U134.1’

All the RCIL4 HWNs in the TRU waste, regardless of the WIPP waste acceptability status, must be
reported to the WIPP prior to the waste shipment. The determination of hazardous contaminants shall be
based on acceptable knowledge ardor sampling and analysis data indicating that the waste is hazardous

j s-300 0- Homoszeneous Solids - Homogeneoussolids, or solid process residues, are defined as solid materials, excluding soil,
that do not meet the NMED criteria for classification as debris (40 CFR 268.2 [g] and ~])). Included in the series of solid process
residues are inorganic process residues, inorganic sludges, salt waste, and pyrochemical salt waste. Other waste streams are
included in this Summary Category Group based on the specific waste stream types and final waste form. This Summary
Category Group is expected to contain toxic metals and spent solvents. This category includes wastes that are at least 50 percent
by volume solid process residues.

.

S-4000 - Soils/Gravel - This Summary CategoV Group includes waste streams that are at least 50 percent by volume soil/gravel.
This Summary Category Group is expected to contain toxic metals. Soils/gravel are further categorized by the amount of debris
included in the matix.

$5000- Debris Wastes - This Summary Category Group includes heterogeneous waste that is at least 50 percent by volume
materials that meet the criteria specified in (40 CFR 268.2 (g)). Debris means solid materiaI exceeding a 2.36 inch (in.) (60
millimeter) particle size that is intended for disposal and that is a manufactured object, or plant or animal matter, or natural
geologic material.
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as defined in 40 CFR 261, subparts C and D. It is also required that an LDR notification be transmitted to
the WIPP for each shipment of mixed waste. The notification must contain hazardous waste
characterization records and records showing types and quantities of all hazardous constituents that
require LDR treatments in accordance with 40 CFR 268.

The following contains the criteria for both CH- and RH- TRU and mixed TRU waste. The criteria
are provided under the following categories: container requirements, nuclear properties, chemical
properties, gas generation, and data package. These criteria are summarized in Tables 10 and 11. The
TRU waste sites must certify all TRU waste packages to the criteria identified in the WIPP-WAC.

8. f.l.3 WIPP Criteria for CH-TRU Waste

8.7.1.3.7 Container Requirements

A TRU waste payload container must be one of the following and meet all applicable DOT
requirements in 49 CFR 173.412:

● DOT Type A 55-gallon drums
● Pipe overpack in 55-gallon drums
● Standard Waste Boxes (SWBS)
● Ten Drum Overpack (TDOP)

These containers are authorized for shipment of CH-TR.Uwaste in the TRUPACT-11. The
maximum number of containers per TRUPACT-11 and the authorized packaging configurations are
provided in Table 3.

Only DOT Type A 55-gallon drums and TRUPACT-11 SWBS shall be unloaded at the WIPP as
payload containers. The Type A requirements for payload containers used for newly generated CH-TRU
waste may be verified by procurement or fabrication documentation. Specification UN1A2 55-gallon
drums tie considered adequate to meet Type A requirements if the requirements of the TRUPACT-11
SARP are also met.

Table 3. Maximum number of containers per TRUPACT-11 and authofied configurations.

Max. # Authorized Packaging Configurations

14 55-gallon drums

14 Pipe overpacksin 55-gallondrums

2 SWBS

2 SWBS,eachcontainingonebin

2 SW33S,eachcontainingfour 55-galIondrums

1 TDOP,containingten 55-gallondrams

1 TDOP,containingone SBW

1 TDOP,containingonebin within a SWB

1 TDOP,containingfour 55-gallondrumswithin a SWB
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8.7.1.3.7.1 ContainerlAssembly Weight limits

Individual container weights shall be limited to the weight capacities that meet the DOT Type A
requirements. The weight limits that apply to CH-TRU waste payload containers, loaded TRUPACT-IIS,
and TRUPACT-11 shipments are specified in Table 4.

As all weight criteria must be met, different payload configurations are restricted by different
requirements. For example, a payload assembly of fourteen 55-gallon drums may not weigh more than
7,265 lb even though the maximum weight of a single 55-gallon drum may be 1,000 lb. Although the
maximum weight of the payload assembly must not exceed 7,265 lb, the weight available for the CH-
TRU waste payload assembly will be less, depending on the as-built (i.e., empty) weight of the
TRUPACT-11 to be used (the average as-built weight of production TRUPACT-IIS is 12,705 pounds).
The weight available for the CH-TRU waste payload assembly is obtained by subtracting the as-built
weight of a TRUPACT-11 from the maximum gross weight of 19,250 lb.

The maximum gross weight per TRUPACT-11 is specified based on an approximate as-built weight
of 13,050 lb and an average payload weight of 6,200 lb; this is usually the limiting weight for two
TRUPACT-IIS per shipment. DOT’s limit of 80,000 lb gross vehicle weight rating must also be me~ this
is the limiting weight for three TRUPACT-IIS per shipment.

Documented evidence shall exist that each CH-TRU waste payload container has been weighed,
and that the weight of the payload container and container assembly meets the requirements. The weight
of the payload container cannot exceed the weight for which the payload container has been certified in
accordance with DOT Type A requirements.

Table 4. Container/Assembly Weight Criteria.

Components Max. Weight (lb)

Individual Payload Container

55-gallon steel (hum (DOT
Spectilcation 17 C)

55-gallonsteeldrum (DOT
Specification 17 H)

55-gallonsteeldrum
(u3mwX320/s)

55-gallonsteeldrum
(UN/lA2/X325/S)

55-gallonsteeldrum
(uN/lA2/x400/s)

55-gallon steel drum
(-uN/lA2/X320/s)

55-gallonsteeldrum
(UN/lA2/X425/S)

55-gallon steel drum
(u-N/lA2/x430/s)

55 gallondrumoverpackedin SWB
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SWB <4000

TDov <6700

Pipe Overpack Payload Container

Pipe overpack6“ diameter <328

Pipe overpack12”diameter <547

Payload Container Assembly

Payloadcontainerassemblyof two s 7265
SWBS

TRUPAT-11 <19250

Truck (tractor/trailer) <80000

8.1.1.3.7.2 Removable Surface Contamination

Removable surface contamination on CH-TRU waste payload containers or container assemblies to
be disposed at the WIPP shall not be greater than 20 dprn/100 cm2for alpha-emitting radionuclides and
200 dpm/100 cm2 for beta-gamma emitting radionuclides. Beta-gamma contamination may be <1000
dpm/100 cm2if it meets the requirements of the DOE IWDCON Manual, Table 2-2. The fixing of
surface contamination to meet the above criterion is not permitted.

The Sites/generators must measure the degree of removable surface contamination for each CH-
TRU waste payload container or payload container assembly prior to its shipment. The sampling
methods are described in 10 CFR 835. The results of these surveys must be documented.

8.1.7.3.1.3 Container Marking

Each CH-TRU waste payload container shall be labeled with a unique container identification
number consisting of Site and container identification. The shipping category shall be labeled
conspicuously on each payload container.

,- 8.7.7.3.1.4 Dunnage

Durmage must complete one of the conilgurations specified in Table 3 if too few payload
containers are available that meet all payload container and transposition requirements. An empty, 55-
gallon metal drum or an empty SWB maybe tied as dunnage as specified in Section 13.4 of Appendix
1.3.7 of the TIUJPACT-11 SARP. If an empty drum is used as dunnage to complete a seven-pack in a
shipment to the WIPP, the drum shall be labeled “EMPTY’ or “DUNNAGE” and have a container
marking.

8.1.7.3.1.5 Filfer Vents

All payload containers shall be vented. All CH-TRU waste payload containers, including
overpacks, shall be vented with filters to control gas concentration and pressure. Filters must meet the
specifications described in Appendix 1.3.5 of the TRUPACT-11 SARP. The installation of filter vents
shall be documented and verified by visual inspection.
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Liquid waste is not acceptable at the WIPP. CH-TRU waste shall contain as little residual liquid as
is reasonably achievable through pouring, pumping, and/or aspirating. Internal containers (e.g., bottles,
cans, etc.) shall contain less than 1 in. or 2.5 cm of liquid in the bottom of the container. In no case shall
the total liquid volume (i.e., the sum of all internal or payload container volumes) exceed 2 L in a 55-
gallon drum or 8 L in a SWB. The total volume of residual liquid in a payload container shall be less than
1 volume percent of the payload container.

Radiography or visual examination shall be used to determine the presence.of liquids and to
estimate the quantity of liquid in retrievable-stored waste. Radiography or visual records shall include a
description of the location of any liquid detected (e.g., between the rigid liner and the 55-gallon poly bag
liner or in a one-gallon poly bottle) and an estimate of its volume.

For newly generated waste, visual examination and documentation of container content at the time
of waste packaging, or verification (random sampling) and documentation maybe used to demonstrate
compliance. Sites shall have policies and procedures in place that prohibit 17eeliquids being placed in
newly generated CH-TRU waste.

8.7.7.3.2 Nuclear Properties Requirements

8.1.1.3.2.1 Nuclear Criticality (Pu-239 FGE)

The fissile or fissionable radionuclide content, in terms of Pu-239 fissile-gram equivalent (FGE), of
CH-TRU waste payload containers shall be no greater than 200 g per 55-gallon drum (including Pipe
overpacks) or 325 g per SWB and per TDOP maximum. The Pu-239 FGE shall be calculated using the
methods detailed in Appendix 1.3.7 of the TRUPACT-11 SARP. Table 3-1 of Appendix 1.3.7 of the
TRUPACT-11 SARP contains Pu-239-FGE for a number of radionuclides. Table 5 below defines the
maximum allowable quantity of fissile material, expressed as Pu-239 FGE, for CH-TRU waste in the
TRUPACT-11.

Table 5. Nuclear criticality criteria.

Component Pu-239 FGE (g)

55-gallondnun <200”

SW-B <325

Pipe componentoverpackedin <200
55-gallondrum

TRUPACT-11 <325

TRUPACT-11(14 Pipe overpacks) <2800”

Records of calculations converting the specific activity of selected radionuclides to FGE using the
methods detailed in Appendix 1.3.7 of the TRUPACT-11 SAKP shall be maintained.

8.7.1.3.2.2 Pu-239 Equivalent Activity

Untreated CH-TRU waste shall not exceed 80 plutonium equivalent curies (PE-Ci) of activity per
55-gallon drum, or 130 PE-Ci of activity per SWB, or 130 PE-Ci of activity per TDOP. Untreated CH-
TRU waste in 55-gallon drums containing a pipe component maybe up to 1800 PE-Ci, or 1100 PE-Ci of
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activity per 55-gallon drum if overpacked in a 85-gallon drum or TDOP. The PE-Ci limit for SWBS
overpacked in a TDOP is up to 1100. 55-gallon drums containing solidifiedhhrified CH-TRU waste
shall not exceed 1800 PE-Ci of activity per drum.

8.1.1.3.2.3 Contact Dose Rate

CH-TRU waste payload containers shall have a maximum contact dose rate (beta+ gamma+
neutron) at any point at no greater than 200 mrernhr. Neutron contributions to the total payload container
dose rate shall be reported separately in the data package.

The external dose rate of individual CH-TRU waste payload containers is limited to 200 mrern/hr
at contact. The external dose rate of the loaded TRUPACT-11 to be transported is limited to 200 mrendhr
contact dose rate and 10 mrerrdhr at 2-m distance. Shielding only is allowed for as low as reasonably
achievable (ALAM) purposes.

Documented procedures shall be used to measure dose rates on each type of payload container.
The instrumentation used must be properly calibrated using sources traceable to the National Institute of
Science and,Technology or other nationally recognized organization. The”results of these measurements
shall be documented for each CH-TRU waste payload container.

8.7.1.3.2.4 Thermal Power

Individual CH-TRU wastepayload containers in which the average thermal power densi~ exceeds
0.1 wattlf? (3.5 watts/m3) shall have the thermal power recorded in the data package. Based on the
materials of construction, 40 watts is the thermal limit for total decay heat from all CH-TRU waste
payload containers in a TRUI?ACT-11. Records of calculations converting the specific activity of selected
radionuclides to decay heat using the methods detailed in Appendix 1.3.7 of the TRUPACT-11 SARP
shall be maintained. Table 3-1 of Appendix 1.3.7 of the TRUPACT-11 SARP presents the decay heat for
a number of radionuclides.

8.1.1 .3.2.5 TRU Alpha-Activity Concentration

Documented evidence shall exist to show that the concentration of alpha-emitting TRU isotopes
with half-lives greater than 20 years is more 100 nCi/g in the waste. The weight of added external
shielding and the payload containers (including any rigid liners) shall be subtracted prior to performing
the nCi/g calculation.

8.1.1.3.3 Chemical Propetiies Requirements

8.1.1.3.3. f Pyrophoric Materials

Pyrophoric materials,other than radionuclides, shall be rendered safe by mixing them with
chemically stable materials(i.e., concrete, glass) or shall be processed to remove their hazardous
properties. Not more than 1 wt% of the CH-TRU waste payload in each payload container may be
pyrophoric forms of radionuclides, and these shall be generally dispersed in the payload.

CH-TRU waste for shipment in TRUPACT-11 shall contain less than 1 wt% of the payload
container as pyrophoric radioactive materials as specified in Appendix 1.3.7 of the TRUPACT-11 SARP.
Nonradioactive pyrophorics shall be rendered nonreactive prior to placement in the CH-TRU waste
payload container.
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Documented procedures or evidence shall exist to show that the CH-TRU waste payload container
contains no nonradionuclide pyrophoncs and no significant quantities of radionuclide pyrophorics (i.e.,
<1YO by weight) or other materials that could become pyrophoric compounds because of mixing. The 10/0
limitation on radionuclides is to allow any minor residues of uranium or plutonium that may remain in an
unoxidized state in the payload.

CH-TRU wastes expected to contain any metallic radionuclides shall be treated (oxidized) to
eliminate as much of the potential pyrophorics as possible, prior to placement in payload containers. A
validated process (i.e., one that has been proven by test or analysis) that converts pyrophoric compounds
to a nonpyrophoric form may be used to meet this requirement. This process may either change the
chemical form of the pyrophoric material or mix and bind it within an inert matrix.

8.1.1 .3.3.2 Mixed Waste

Hazardous wastes not occurring as co-contaminants with TRU wastes (non-mixed hazardous
wastes) are not acceptable for disposal at WIPP. Both TRU waste and mixed TRU wastes are acceptable
for disposal at the WIPP. However, only TRU waste bearing RCRA HWNs shown in Table 6 is
designated for disposal at the WIPP. Such waste is exempt fi-omthe LDR treatment standards. Wastes
with HWNs not listed in Table 6 are not entitled to this exemption, and are consequently subject to the
LDR treatment requirements. To be exempt from the LDR requirements, a request must be submitted to
the CAO to modifi the RCRA Permit to allow disposal of such wastes at WIPP.

Regardless of the LDR exemption, the RCIL4 hazardous components in the TRU waste must be
determined and recorded. The determination shall be based on acceptable knowledge and/or sampling
and analysis data that indicates that the waste is hazardous as defined in 40 CFR Part 261, Subparts C and
D.

Tabie 6. List of RCW4 hazardous waste codes acctmtable at the WJI?P.

FOO1

FO02

FO03

FO04

FO05

FO06

FO07

FO09

DO04

DO05

DO06

DO08

DO09

DO1O

DOII

D018

D019

D021

D022

D026

D027

D028

D030

D032

D034

D035

D036

D037

D038

D039

D040

D043

P015

DO07 D029

All TRU mixed waste exhibiting corrosive, reactive, or ignitable characteristics shall be treated to
remove the hazardous characteristic. Ignitable, corrosive, and reactive wastes are defined in 40 CFR
261.21,261.22, and 261.23, respectively.

8.7.1.3.3.3 Chemical Compatibility
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CH-TRU mixed waste shall contain no chemicals which would cause adverse reactions with other
payload containers during handling or disposal. To comply with environmental requirements, waste must
be evaluated to ensure that no adverse reactions could take place during transport, and that the
chemical/material or any products of reaction are compatible with its container and packaging as well as
other chemicals in the waste. Documentation must show compliance with chemical compatibility
requirements.

8.1.1 .3.3.4 Hazardous Constituents

For compliance with 40 CFR Part 268, the type and quantity of hazardous constituents on the target
Analyte list (TAL), as defined in the QAPP, and tentatively identified compounds (TICS) must be
reported. TICS are those not in the TAL that are detected via Gas Chromatographylhfass Spectrometry
(GCIMS). Hazardous constituents included in the TAL and TICS must be recorded in the Site’s data
package and reported in the WIPP Waste Information System (WWIS) database.,

8.1.1.3.3.5 Explosives, Corrosives, and Compressed Gases

The CH-TRU waste and TRUPACT-11 payload shall contain no explosives, corrosives or
compressed gases. 49 CFR 173.50 defines explosives; 40 CFR 261.22 defines corrosives; and 49 CFR
173.115 defines compressed gases. Explosive or corrosive chemical constituents are prohibited, and
pressurized containers are not allowed in a TRUPACT-11payload.

Documented procedures, radiography, or visual examination shall be used to ensure that individual
CH-TRU waste payload containers contain no pressurized vessels. For newly generated waste,
documented procedures shall be used to exclude explosive or corrosive items, compounds, or
combinations of materials that could form explosive or corrosive constituents within the payload
container. If explosive materials are present, they must be treated or diluted such that a detonation is not
possible. Corrosive materials, if present, must be treated to render them noncorrosive.

8.1.1.3.4 Gas Generation Requirements

8.1.1.3.4.7 Decay Heat

The decay heat must be less than the wattage limits shown in the TIUJPACT-11 SARl, Section
1.2.3.3.8 for the specified payload shipping category. If individual payload containers exceed the limit,
these containers must be tested in accordance with Appendix 1.3.7 of the TRUPAC’I-11 SARP,
Attachment 2.0, “Gas Generation Test Plan to Qualifi Test Category Waste for Shipment in the
TRUPACT-IL”

8.7.1.3.4.2 Flammable VOCS

The total concentration of potentially flammable VOCS is limited to 500 ppm in the headspace of a
CH-TRU waste payload container. Documented procedures shall be used to ensure that the total
concentration of potentially flammable VOCS is less than or equal to 500 ppm in me headspace of a CH-
TRU waste payload container. Content codes that do not identi~ any of the flammable VOCS in the
chemical lists do not have to implement additional controls to meet this requirement.

8.1.7 .3.4.3 VOC Concentrations

Waste managed at the WIPP must not contain headspace-gas VOC concentrations resulting in
emissions that are not protective of human health and the environment. The results of VOC headspace
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gas sampling for each TRU waste payload container must be reported using the WWIS. Reported VOC
concentrations levels will then be evaluated by the WIPP management to ensure that VOC averages for
each repository room do not exceed the limits defined in Table 7. A container reported to have higher
VOC concentrations than the average limits maybe approved for disposal by the WIPP contractor on a
case-by-case basis.
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Table 7. VOCS and their concentration limits.

Comnound Max. HeadsDace Concentration (PPill)

carbon tetrachloride

Chlorobenzene

Chloroform

1,2-dichloroethylenea

1,2-dichloroethanea

methylene chloride

1,1,2,2-tetrachloroethane

Tolulene

1,1,1-trichloroethane

7,510

17,600

6,325

28,750

9,100

100,000

7,924

41,135

100,000

8.7.7.3.4.4 Aspiration

Sites that add filters to unvented payload containers of CH-TRU waste shall aspirate the payload
containers for a sufficient period of time prior to transport to ensure equilibration of any potentially
flammable gases that may have accumulated in the closed containers. Options for determining aspiration
time include determination based on the date of drum closure and headspace gas sampling at the time of
venting or during aspiration.

Documented procedures shall be used to ensure that an unvented CH-TRU waste payload container
has had a filter installed and been-aspirated for a sufficient period of time to ensure equilibration of any
potentially flammable gases prior to transport.

8.1.1 .3.4.5 Shipping Cafegory

All CH-TllU waste payload containers in a single TRUPACT-11 shall belong to the same shipping
catego~ as defied in the TIWI?ACT-11SARP. Each payload cont@ner shall belong to one of the content
codes defined in the CH-TRUCON. Documented procedures shall be used to ensure that all CH-TRU
waste payload containers to be transported in a single TRUPACT-11belong to one of the content codes
defined in the CH-TRUCON and to the same shipping category.

8.7.1.3.4.6 Confinement Layers in TRUPACT-11 Containers

The requirements applicable to the layers of confinement in TRUPACT-H containers are defined in
Section 8.0 of Appendix 1.3.7 of the TRUPACT-11 SAW, as follows:

● Rigid 55-gallon drum liners, if presen~ shall be punctured or have a filter vent

● Maximum number of confinement layers for the waste shall be known and must comply
with the CH-TRUCON
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● Bags skii be closed by one of the following methods:

Twist-and-tape closure—the use of wire or plastic ties to aid twist and tape closure is
allowable.

Fold-and tape closure—the use of wire or plastic ties to aid fold and tape closure is
allowable.

Heat-seal closure with a vented bag—heat-sealed unvented bags are prohibited.

Documented procedures shall be used to ensure that the requirements specified in Section 8.0 of
Appendix 1.3.7 of the TRUPACT-11 SARP are met. The number of layers and bag closure shall be
visually verified for newly generated waste; for stored waste, acceptable knowledge or sampling maybe
used.

8.1.1.3.5 Data Package Requirements

8.1.1.3.5.1 Acceptance Data

An auditable package of data, with a signed certification statement indicating that the CH-TRU
waste meets the requirements of the current WAC, shall be maintained at the Site. Required WWIS data
must be entered and approved by the WIPP prior to shipping waste to the WIPP.

8.1.1.3.5.2 RCRA Data

Sites shall prepare and transmit a “Waste Stream Profile Form” to the WIPP for each waste stream.
Sites shall also prepare a “Uniform Hazardous Waste Manifest” in accordance with 40 CFR 262.23 and
an “LDR Notification” in accordance with 40 CFR 268 for each shipment of CH-TRU mixed waste.

8.1.7 .3.5.3 Shipping Data

Sites shall prepare a “TRUPACT-11 Payload Container Transportation Certification Documental
have procedures in place for certi&ing a TRUTACT-11payload, and shall prepare a “Bill of Lading” for
CH-TRU waste shipments in accordance with 49 CFR Part 172, Subpart C; or a ‘TJnifoxmHazardous
Waste Manifest” in accordance with 40 CFR 262.23.
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Table 8. Summary of WIPP CH-TRU waste acceptance criteria.

Criteria Limits

Container And Physical Properties

ContainerDescription

ContainerWeight

RemovableSurfaceContamination

ContainerMarking

Dunnage

FilterVents

Liquids

Nuclear Properties

RadionuclideComposition

NuclearCritically
Pu-239 FGE

Pu-239EquivalentActivity
(PE-Ci)

RadiationDose Rate

ThermalPower

TRUAlpha Activity

DOT Type A 55-gallondrums& StandardWasteBoxes (SWBS),and

Ten-drumoverpacks(TDOP)

s 1000lb/55-gallondrum
<4000 lbjs~
<6700 lb/TDOp
s T~w~c packageTransporter-11(TRUPACT-11)Weight (limits
shownin Table4)

20 dpm1100cm2Alpha
200 dpm/100cm2Beta-Gamma

Bar Code
ShippingCategory

Empty 55-gallondrumsor emptySWBS

Payload containersventedusing filtersthe WIPPRCRAPermit and
TRUPAT-11SARP

Free liquid
< 10/0volume of external container
c 1 in. (2.5 cm) in the bottom of internal contaker

Assaymeasurements
QuantificationofAn-241, Pu-238,Pu-239,Pu-240,Pu-242,U-233,U-
234, U-238, Sr-90,and CS-137
S 200 g/55-gallondrum
<325 .@m
<325 g/TDOp
<325 g/TRIJPAT-11
s 2,goo”~TJ_pAcT-~ (14 55-gallon drums eachcontainingonepipe
component)
UntreatedWaste
s 80 PE-Ci/55-gallondrum
<130 pE-Ci/SwB
s 130PE-Ci/TDOP
s 1,100pE-Ci/55-gauondrumoverpackedin a 85-gallonm or
SWB, or TDOP
s 1,100PE-Ci/SWBin a TDOP
s l,goo”pE-Ci/55-gdon b containinga pip component
SolidiiiedlViti fiedWaste
< lgoo”pE-Ci/55-gallondrum
<200 ~e~ @ tie stiace of the payloadcontainerand the
TRUPACT-11

<10mremihr@2m

Report if> 0.1 watts/ft3(3.5watts/m3)
<40 wattsper TRUPACT-11

>100 nci of alpha-emittingTRU isotopesper gram of waste
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Table 8 (continued).

Criteria Limits

Chemical Properties

Pyrophonc Materials <1 ‘Aradionuclidepyrophorics
No nonradionuclidepyrophorics

Hazardous Waste Characterization per QAPjP
Limited to EPA HWNs listed in Table 6

ChemicalCompatibility No chemicalsor materialsthat are incompatible

###HazardousConstituents TargetanalytesandTICSmust be reportedper QAPP

Explosives, Corrosives and No compressed gases
Compressed Gases No ignitable, reactive, or corrosive waste

Gas Generation

Decay Heat(’) < wattagelimit for the authorizedshippingcategory

<40 watts per TRUPACT-11

FlammableVOCS s 500ppm in anypayloadcontainer’sheadspace

VOC Concentration < tie values show below

CarbonTetrachloride
Chlorobenzene
Chloroform
1,2-Dichloroethylene
1,2-Dichloroethane
MethyleneChloride
1,1,2,2-Tetrachloroethane
Toluene
1,1,l-Tnchloroethane

7,510
17,600
6,325

28,750
9,100

100,000
7,924

41,135
100,000

ShippingCategory(’) All payloadcontainersin a TRUPACT-11shallbelong to the same
shippingcategory.

Test CategoryWaste Hydrogen gas release < rate specified in TRUPACT-11 SARP,
Appendix 1.3.7,

Data

Characterizationand Certii3cationData WasteStreamProfileForm and accompanyingcharacterizationdata

Waste container data imported to the WIPP Waste Information System

ShippingData PayloadContainer/AssemblyTransportationCerti15cationDocuments
Bill of Lading(A UniformHazardousWasteManifestmaybe
substituted.) “

UniformHazardousWasteManifestb)

LDRnotification
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8.1.1.4 WIPP Criteria for RH-TRU Waste

The RH-TRU acceptance criteria and compliance requirements are not finalized yet. .Final
requirements will not be available until the RH-TRU 72-B Cask SARP is approved by the NRC, the
WIPP Safety Analysis Report (SAR) is updated, and C of C is issued., The IU3-TRU 72-B Cask is
intended to be used for transportation of RH-TRU waste canisters to the WIPP. The criteria and
requirements provided here are to assist in preparing site-specific plans and detailed procedures as
required by WIPP for certifying TRU waste for transport to and disposal at WTPP.

8.1.7.4.7 Container Requirements

8.1.1.4.1.1 Container Description

Canisters shall be noncombustible and as a minimum, meet the structural requirements and design
conditions for Type A packaging as contained in 49 CFR 173.412. In addition, all RH-TRU canisters
shall be certified in accordance with DOT Specification 7A Type A and shall meet the Type A
packaging specification from the time of RH-TRU waste certification to disposal at the WIPP.

RH-TRU canisters shall be no larger than a nominal 0.66 m (26-in) diameter with a maximum
length of 3.lm (10 fi, 1 in), including the pintle, per Rockwell International Drawing RI-H-2-91273. For
RH-TRU 72-B cask, the RH canister configured with the axial lifting pintle shall be used.

8.1.1 .4.1.2 Canister Gross Weight

RH-TRU canisters shall weigh no more than 8,000 lb when loaded. For RH-TRU waste, the
canister weight may be calculated based on the weight of the empty canister plus the weight of RH-TRU
waste that will be placed in the canister. The weight of the canister cannot exceed the weight for which
the danister has been certified in accordance with 49 CFR 173.463.

8.1.1.4.7.3 Removable Sutiace Contamination

Removable surface contamination on RH-TRU canisters to be disposed at the WIPP shall not be
greater than 20 dpm/100 cmz for alpha-emitting radionuclides and 200 dpm/100 cm2for beta-gamma
emitting radionuclides. Beta-gamma contamination maybe <1000 dpm/100 cm2if it meets the
requirements of the DOE IULICON Manual, Table 2-2. Fixing surface contamination to meet the above
criterion is not permitted.

The site must measure the degree of removable surface contamination for each RH-TRU canister
prior to its shipment. The sampling methods are described in DOE-EH-0256T, DOE RKDCON Manual.
The results of these surveys must be documented.

8.1.7:4.7.4 Container Marking

RH capisters shall be uniquely identified by means of an identification number consisting of a Site
and package identification permanently attached to the canister in a conspicuous location using characters
at least 2 inches high.

For RH-TRU 72-B Casks, there shall be an identification number consisting of 2-in. high
characters, raised or indented into the surface by forging, die-stamping, or welding on the top closure and
on the outside surface of the top crush ring. The identification number shall begin with the Site’s two-
letter identifier code and a four-digit sequential number (e.g., INOOO1or LAOO03).
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Cask.

8.1.1 .4.1.5 Dunnage

Dunnage maybe used to fill voids inside the RH-TRU canister placed inside a RH-TRU 72-B
Durmage shall be reported as part of the waste volume.

8. f. f.4.7.6 Filter Vents

All canisters shall be vented with filters to control gas concentration and pressure. Filters must
meet tie specifications described in Appendix 1.3.5 of the SARP. The placement of filter vents shall be
documented and verified by visual inspection.

8.7.7 .4.1.7 Liquids

Liquid waste is not acceptable at the WIPP. RH-TRU waste shall contain as little residual liquid as
is reasonably achievable through pouring, pumping, and/or aspirating. Internal containers (e.g., bottles,
cans, etc.) should contain less than 1 in. or 2.5 cm of liquid in the bottom of the container. In no case
shall the total liquid volume (i.e., sum of all internal or payload container volumes) exceed 6 L in a
canister. The total volume of residual liquid in a canister placed inside a RH-TRU 72-B Cask shall be not
greater than 1 volume percent of the canister.

Radiography (when feasible), visual examination, or acceptable knowledge shall be used to
determine the presence and quantity of liquid. Inspection records shall include a description of the
location of any liquid detected and an estimate of its volume. Sites shall have in place policies and
procedures that prohibit free liquids being placed in newly generated RH-TRU waste.

8.1.1.4.2 Nuclear Properties Requirements

8.1.1.4.2.1 Nuclear Criticality (Pu-239 FGE)

The fissile or fissionable radionuclide content of RH-TRU canister shall not exceed 600 g total of
Pu-239 FGE. The fissile or fissionable radionuclide content of RH-TR.U waste in an RH-TRU 72-B
Cask, including two times the measurement error, shall be less than 325 grams of Pu-239 FGE.

Assay data shall be presented to show that the FGE content complies with the limits for both a
canister and a cask. For newly generated RH-TRU waste, documented procedures controlling the loading
of contents into the canister’s inner containers maybe substituted for assay data.

8.1. f.4.2.2 Pu-239 Equivalent Activity

RH-TRU waste canisters shall not exceed 1,000 PE-Ci of activity. Documented analyses shall be
available to show that each RH-TRU canister is within the limit.

8.1.1 .4.2.3 Canister/Cask Contact Dose Rates

The RH-TRU canister limit is based on the total RH-TRU waste volume at the WIPP, not on the
Site’s number of RH-TRU canisters. No more than 5’XOof the RH canisters received at the WIPP are
allowed to have dose rates>100 ren-dhr. Prior approval by the WIPP is required before RH-TRU
canisters having dose rates >100 rem/hr but s1OOOredhr may be shipped to the WIPP. All RH-TRU
canisters shall have a maximum contact dose rate at any point no greater than 1,000 rern/hr. Neutron
contributions are limited to 270 rnremhr. Neutron contributions of greater than 20 mrernhr to the total
canister dose rate shall be reported in the data package.
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The external dose rate on theloaded RH-TRU 72-B Cask is limited to 200 mrem/hr at the surface
of the cask and 10 mrem/hr at 2 m distance from the cask.

8.1.1.4.2.4 Thermal Power

The thermal power generated by RH-TRU waste materials in any RH-TRU canister shall not
exceed 300 watts. The thermal power shall be recorded in the RH-TRU waste data package.
Documented evidence shall be presented that each RH-TRU canister meets the indicated limits based on
the radionuclide distribution and quantity of radioactive material present.

8.1.1.4.2.5 TRU Alpha Activity Concentration

For purposes of RH-TRU waste certification, the lower limit of >100 nCi/g of TRU radionuclides
in the waste shall be interpreted as>100 nCi/g of waste matrix. The weight of internal containers
(including any rigid liners) shall be subtracted prior to performing the nCi/g calculation. A propagated
measurement error may be included in the calculation of the lower limit of activity concentration (e.g.,
measurement plus error >100 nCi/g). The maximum activity concentration for a RH-lRU canister shall
not exceed 23 CilL. The concentration maybe averaged over the canister.

Documented evidence shall exist to show that the TRU alpha activity concentration of any RH-
TRU canister is greater than 100 nCi/g of waste matrix and that the activity of RH-TRU waste does not
exceed 23 Ci/L.

8.7.1.4.3 Chemical Properties Requirements

8.1.7.4.3.1 Pyrophoric Materials

Pyrophoric materials, other than radionuclides, shall be rendered inert by mixing them with
chemically stable materials (e.g., concrete, glass) or shall be processed to remove their hazardous
properties. Not more than 1 wt% of the payload in each RH-TRU canister maybe pyrophonc forms of
radionuclides, and these shall be generally dispersed in the payload.

Documented procedures or evidence shall exist to show that the RH-TR.U canister contains no
nonradionuclide pyrophoncs and no significant quantities of radionuclide pyrophorics (i.e., <1 wt?!) or
other materials that could become pyrophoric compounds because of mixing. The 1°/0limitation on
radionuclides is to allow any minor residues of uranium or plutonium that may remain in an unoxidized
state in the payload. RH-TRU wastes expected to contain metallic radionuclides are to be treated prior to
placement in canisters (oxidized) to eliminate as much of the potential pyrophorics as possible. A
validated process (i.e., one that has been proven by test or analysis) that converts pyrophoric compounds
to a nonpyrophoric form may be used to meet this requirement. This process may either change the
chemical form of the pyrophoric material or mix and bind it within an inert matrix.

8.1.1.4.3.2 Mixed Waste

The mixed waste requirements for RH-TR.U wastes are the same as those described for CH-TRU
wastes.

8.1.1.4.3.3 Chemical Compatibility

Like CH-TRU mixed waste, RH-TRU mixed waste shall contain no chemicals that would cause
adverse reactions with the canisters during handling or disposal. Any chemical/material in the RH-TRU
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waste in excess of 1 wt’?/o shall conform to the allowable chemicals in each “waste material type” as
defined in the RH-TRUCON. Waste must be evaluated to ensure that no adverse reactions could take
place during transport and that the chemica~material or any products of reaction are compatible with the
RH-TRU 72-B Cask construction materials.

RH-TRU mixed waste must be compatible with its container and packaging materials as well as
other waste. They must be listed in the RH-TRUCON and be limited to the chemical amounts shown in
the RH-TRUCON Chemical List for the applicable Content Code.

8.1.1 .4.3.4 Hazardous Constituents

The hazardous constituents requirements for the RH-TRU waste are the same as those described
for the CH-TRU waste.

8.1.1 .4.3.5 Explosives, Corrosives, and Compressed Gases

The requirements for the RH-TRU waste are the same as those described for the CH-TRU waste.

8.1.1.4.4 Gas Generation Requirements

8.1.1 .4.4.1 Decay Heat

The decay heat limits for canisters in each shipping category are presented in the RH-TRU 72-B
Cask SARP, Table 1.2-7. Calculations must be performed as specified in Section 10.0 of Appendix 1.3.7
of the RH-TRU 72-B Cask SARI?. Documented evidence shall exist to show that the RH-TRU canister
and payload assembly to be transported meet the decay heat limits specified.

8.1.1 .4.4.2 Flammable VOCS

The total concentration of potentially flammable VOCS is limited to 500 ppm in the headspace of a
RH-TRU canister in the RH-TRU 72-B Cask. Content Codes that do not identify any of the flammable
VOCS in the chemical lists do not have.to implement additional controls to meet this requirement.

Documented procedures shall be used to ensure that the total concentration of potentially
flammable VOCS is less than or equal to 500 ppm in the headspace of a RH-TRU waste canister.

8.1.1 .4.4.3 VOC Concentrations

The requirements are the same as those identified for the CH-TRU waste.

8.1.1 .4.4.4 Aspiration, Shipping Category, Confinement Layers

8.1.1.4.5 Data Package Requirements

The &ta package requirements identified for the CH-TRU waste are applicable to the RH-TRU
waste canisters and the RH-TRU 72-B Cask.
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Table 9. Summary of WIPP preliminary RH-TRU waste acceptance criteria.

Criteria Limits

Container and Physical Properties

ContainerDescription

Canistergross Weight

RemovableSurfaceContamination

ContainerMarking

Dunnage

FilterVents

Liquids

Nuclear Properties

NuclearCritically
Pu-239FGE

Pu-239PE-Ci

ContactDoseRate

ThermalPower

TRUAlphaActivity

Chemical Properties

PyrophoncMaterials

MixedWasteHazardousConstituents

ChemicalCompatibility

HazardousConstituents

Explosives,Corrosivesand Compressed
Gases

Gas Generation

DecayHea& .

FlammableVOCS

Criteria
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DOTTypeA RH canister

s 8000”lbfioadedc~ster

s 20 dpm1100cm2Alpha
s 200 dpm/100cmzBeta-Gamma

CanisterID

Limitedto insidecanister

Canistersvented

No Liquidwaste
<6 Liters total residualliquidper canister
<2.5 cm (1 in.) in thebottom of any canister

~ 325 giCSSk

c 600 g/canister (may get waiver)

<1000” P&Ci/canister

S 1000 rerdhr per canister
Proapprovalrequiredif >1000 remk per canister
S 200 mrernfhrper cask
Neutron<270 mrern/hrper canister

<300 wattsper canister

>100 nCi/g of wastematrix
<23 Cfiiter

< 1°ARadionuclide pyrophoncs
No nonradionuclide pyrophorics

Characterization per Quality Assurance Project Plan (QAPP)
Limited to EPA HWNs listed in Table 6

All chemicals must be ‘dowable per the remote-handled
TRUPACT-11 Authorized Methods for Payload Control (RH-
TRAMPAC)

Target anrdytes and TICS must be reported per QAPP

No compressed gases
No ignitable, reactive or corrosive waste

S wattagelisted in RH TRU-72-BCaskSARP,Table 1.2-7

s 500ppm in canisterheadspace

Limits
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Table 9. (continued).

Criteria Limits

VOC Concentration < the vaIUes shown below:

CarbonTetrachloride
CMorobenzene
Chloroform
1,2-Dichloroethylene
1,2-Dichloroethane
MethyleneChloride
1,1,2,2-Tetrachloroethane
Tolulene
1,1,l-Trichloroethane

7,510
17,600
6,325

28,750
9,100

100,000
7,924

41,135
100,000

Aspiration(a)

Shipping Category(’)

Confinement Layers(a)

Data

AcceptanceData

RCIL4Data

ShippingData

a. Applies to RH-TRU 72-B Cask payload control only.

b. Applies to mixed waste only.

None currentlyidenflled

None currentlyidentiled

None currentlyidentiled

Auditablepackageof datawith signedCertificationStatementon
fde
WWISdatatransmitted

Waste Stream Profde Form
Uniform Hazardous Waste Manifesto)
Land Disposal Restriction notification)

RH-TRU72-B caskpayloadContainerTransportationCertification
Documents
Bill of Lading(c)

c. Uniform Hazardous Waste Manifest maybe substituted.
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8.2 Low-Level Wastek Disposal sites

The proposed plan is to convert the LLW either into a grout or a crystalline form thatcan be
ultimately disposed of. This section identifies and evaluates the DOE and commercial facilities that could
potentially be used for disposal of the LLW. Also, it provides the criteria of these facilities for waste
acceptance. The potential DOE sites are anew INEEL LLW disposal facility, the Hanford Site, and the
NTS. The operating commercial sites include the Barnwell Waste Management Facility in South
Carolin~ US Ecology Richland Disposal Facility in Washington and the Envirocare Facility in Utah.
Another commercial site including Waste Control Specialist (WCS) in Texas is exploring the potential of
obtaining a permit to expand its services to include the disposal of DOE LLW and mixed LLW.
However, it is not clear if and when this permit will be issued. The candidate sites and their key WAC
are described below.

8.2.1.7 Commercial LL W Disposal Facilities

8.2.1.1. f Background

Per DOE Manual 435.1,z0it is the policy of DOE to dispose of its LLW and mixed LLW at the site
where these wastes are generate~ if practical, or if onsite disposal is not available, at another DOE
disposal facility. The Order and the Manual contain provisions for exemptions to this requirement. The
exemptions allow DOE to use commercial (non-DOE) disposal facilities when these wastes cannot be
disposed of at the site where they are generated and use of other DOE disposal sites is not practical?”’z’.n
DOE’s current policy is to rely on its own facilities for the disposal of its wastes, and by exemption where
necessary, make limited use of commercial facilities that have been licensed by the NRC or an Agreement
s~te),wzz
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Commercial LLW disposal facilities must be licensed by either NRC or Agreement States in
accordance with health and safety requirements. The NRC or Agreement States licenses are issued to
commercial LLW disposal facilities that are not controlled or owned by DOE. NRC LLW activities
associated with the disposal of waste are subject to the requirements under the 1980 Low-Level
Radioactive Waste Policy Act (LLRWPA) and its 1985 amendments (Low-Level Radioactive Waste
Policy &nendments Act (LLRWPAA)). NRC requirements place restrictions on the types of waste that
can be disposed of. Under the federal laws (LLRWPA and LLRWPfi), states are responsible for the
disposal of commercial LLW generated within the state’sborders. The Acts recommend states to enter
into regional “Compacts” in order to share waste disposal responsibilities. “Compact” is defined as an
agreement entered into by two or more states pursuant to the LLRWPA. Since these laws were passed by
congress, many states have formed Compact regions, with one or more of the member states selected to
host regional disposal facilities. Others (Texas, Main, and Vermont) have planned to join pending
congressional approval.

Under the LLRWPA the Compact States are not responsible for providing disposal capacity for
LLW 1) generated by DOE, 2) Navy; 3) generated by any researck development, and testing or

.
kper NWPA, LLW ~ea~ ~ioactive material thafi “(A) is not spent nuclear fuel, high-level radioactive w~e, trans”ranic

waste, or,byproduct material as defined in section 11 e.(2) of the Atomic Energy Act of 1954 (42 U.S.C. 2014(e)(2)); and(B) the
Commission, consistent with existing law, classifies as low-level radioactive wasle.” The term “Commission” stands for Nuclear
Regulatory Commission.

1An Agreement State has signed a formal agreement with the NRC under a provision of the AEA allowing the State to regulate
certain radioactive materials within the State.
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production of nuclear weapons; or 4) identified under the Formerly Utilized Sites Remedial action
program. Commercial disposal facilities licensed by NRC or an Agreement State may accept waste from
DOE and other federal or private sources. If the commercial facility is a Compact facility under the
LLRWPA, it can refhse wastes from state(s) that is not a member of the Compact States. In addition, the
Compact states may prohibit the facility from disposing of LLW for which the federal government is
responsible. This includes LLW generated by DOE.

8.2.7.7.2 Barnwell Waste Management Facility

The Barnwell Waste Management Facility was one of the original “Compact” facilities under the
Low-Level Radioactive Waste Policy Act (LLRWPA). One of the incentives established under this Act
was that the Barnwell, a member of the “Southeast Compact” could close its facility to wastes from states
that were not a member of the “Southeast Compact.” Up to July 1, 1995, the Barnwell facility disposed
of wastes from the “Southeast Compact” only. On July ‘1,1995, South Carolina withdrew from the
“Southeast Compact” and allowed Barnwell to accept LLW fi-omother states outside the “Southeast
Compact.’’**’m The Barnwell facili~ can dispose of LLW with higher levels of radioactivity than the
Envirocare can. The Barnwell is currently not authorized to accept any mixed LLW for disposal. 2*

The Bamwell Facility WAC’3require that waste shipments to its site be in compliance with the
South Carolina Department of Health and Environmental Control (DHEC) Radioactive Materials License,
and the DOE and NRC requirements. These requirements are summarized below.

Class A, B, and C LLW are accepted for disposal at the Barnwell Waste Management Facility. A
mixture of radioactive waste and waste regulated under 40 CFR 261 and South Carolina Hazardous Waste
Management Regulations is not accepted for disposal. Radioactive waste .with hazardous components
regulated under RCR4 solely because it exhibited hazardous characteristics as defined in 40 CFR 261,
Subpart C, but it has been treated in a manner that no longer exhibits RCR4 characteristics, will be
reviewed for acceptance on a case-by-case basis. A description of the treainent process and results of the
analytical tests of the final waste shall be submitted to the Barnwell Facility for evaluation prior to
shipment.

The Barnwell facility requires waste shipments to have supporting documentation certifying the
wastes meet the Barnwell WAC. Shipments containing wastes with activities totaling 40,000 Ci or more
must have prior to shipment approval for the Barnwell Licensing Department. Class C shipments
requires additional documentation which must be received by the Barnwell Licensing Department to
obtain approval from the South Carolina DHEC prior to departure. Waste greater than Class C limit is
not acceptable for disposal without prior written approval from the DHEC.

For Class A, B, and C waste, the concentration of a radionuclide or radionuclide mixture may be
averaged over the volume of the waste an~ if used, the solidification agent or matrix if the waste form is
a homogeneousmixture. The concentration of radionuclides in filters/sealed sources encapsulated with a
solidification agent or matrix shall be averaged over the volume of the filter/sealed source not the
solidification agent. The volume of packaging, containers, liners, or overpacks shall not be included in
this calculation, nor shall the volume of the waste mixture be artificially increased with the addition of
non-dispersible solids or objects even if considered as waste. If expressed in units of nCi/g, concentration

mIn early June 2000, the Atiantic Low-Level Radioactive Waste Compact was created to include South Carolin~ New Jersey,
and Connecticut. With the formation of the new Compac~ the Barnwell, South. Carolin~ LLW disposal site will gradually
restrict access to its facility by out-of Compact generators. The sit will completely close to non-Compact waste generators in
2008 (reference Radwaste Solutions, July/August 2000, page 9).
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may be averaged over the weight of the waste and, if used, the solidification agent if homogeneous,except
in the case of encapsulation of filters which shall be over the weight of the filter. The weight of
packaging, containers, liners, or overpacks shall not be included in this calculation, nor shall the weight of
the waste mixture be artificially increased by the addition of heavy, non-dispersible solids or objects even
if considered as waste.

In addition to the nuclides listed in Tables 12.a and 12.b, waste containing radium @a-226), a
South Carolina State regulated radionuclide, is acceptable for disposal in specific cases authorized by the
South Carolina DHEC. In all the cases, Ra-226 concentration limits must be <10 nCi./g(for Class A) and
<100 n’Ci./g(for Class C). Unless authorized by the DHEC, radium containing waste acceptance is
limited to: 1) radium contained in solid homogeneous waste forms in which the radium activity is
incidental (incidental is defined as not more that one percent of the total activity), and the concentration of
radium has not been technologically enhance~ or 2) radium contained in devices such as self-luminous
dials; or 3) radium contained in biological research waste.

No liquid waste or solid waste containing liquids can be received at the Bamwell Site. All free
liquids must be sorbed or stabilized, or otherwise removed from the waste. Liquid waste must be
solidified or packaged in sufficient absorbent material to absorb twice the volume of the liquid. The
amount of liquid cannot exceed l% of the volume of the waste or 0.5% of waste processed to a stable
form. Liquid waste containing isotopes with half-lives greater than 5 years having a total specific activity
of 21 Ci/m3require stabilization. Hazardous organic solutions, solidified or otherwise, are not acceptable
for disposal at the Bamwell Site.

Solidified or dewatered radioactive waste shall have no detectable free-standing liquids in excess of
0.5% by waste volume of non-comosive liquids per container. In lieu of these requirements, solidified or
dewatered waste containing non-comosive liquids in excess of 0.5% by waste volume, and less than 1%
non-conosive liquids by waste volume, maybe received and disposed of in High Integrity Containers
(HIC) approved by the DHEC. The HIC approved for use at the Bamwell facility are:

C of C Number Manufacturer

DHEC-HIC-PL-001 Chem-Nuclear Systems

DHEC-HIC-FRPOO03 Chem-Nuclear Systems

DHEC-HIC-PO-O06 Chem-Nuclear Systems

DHEC-HIC-PL-O02 Philadelphia Electric Company

DHEC-HIC-PL-017 Scientii3c Ecology Group, Inc. (SEG)

DHEC-HIC-PL-O04 Allied Technology Group, Inc.

DHEC-HIC-PL-O05 Allied Technology Group, Inc.

DHEC-HIC-PL-O07 Allied Technology Group, Inc.

DHEC-HIC-PL-O08 Allied Technology Group, Inc.

DHEC-HIC-PL-012 Allied Technology Group, Inc.

DHEC-HIC-ML-013 Allied Technology Group, Inc.

DHEC-HIC-PL-014 Allied Technology Group, Inc.

DHEC-HIC-ML-016 Allied Technology Group, lhc.

DHEC-HIC-ML-018 Allied Technology GToup,Inc.
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DHEC-HIC-PL-O09 Vermont Yankee Nuclear Power Station

DHEC-HIC-PL-O1O NUKEM Nuclear Technologies Corporation

DHEC-HIC-CL-015 Chichibu Cement Co., Ltd.

DHEC-HIC-PL-011 Adwin

The Barnwell facility WAC require the solidification agents to include one of the following media:
Vinyl ester styrene, cement, Bitumen, vinyl chloride, Aqua set I-H (Class A waste only), MetalPlex III
(Class A waste only), and Petroset H (Class A waste only). The solidification media and processes to be
used to stabilize Class A, B, or C LLW must be evaluated in accordance with the NRC waste form
technical position documen~ or other methods for which approval has been granted by the DHEC. The
NRC technical position document provides guidance to generators for implementing the 10CFR61 waste
stability requirements. This document contains test methods and results acceptable to NRC for
demonstrating long-term (300-year) structural stability that is required by 10 CFR 61.56. The
requirements are intended to ensure that the waste does not structurally degrade and affect overall
stability of the site through shunping, collapse, or other failure of the disposal unit and thereby lead to
water infiltration. The section below under the heading “Acceptable Conditions for Disposal,” contains
additional discussion on the NRC 10 CFR 61 stability requirements. The NRC technical position
documen~4 focuses on cement stabilization of LLW and use of generic testing data (compressive strength
and leach index) to demonstrate waste form stability, as follows:

● Solidified waste specimen should have compressive strength of at least 60 psi when tested in
accordance with ASTM C 39. Compressive strength test should be performed in accordance
with ASTM D 1074. May solidification agent such as cement will be easily capable of
meeting the 60 psi limit.

● Leach testing should be performed for a minimum of 90 days in accordance with the
procedures in ANS 16.1. The leachability index, as calculated in accordance with ANS 16.1,
should be greater than 6.0.

Containers of ion exchange resins or filter media (dewatered or solidified) are accepted for disposal
if records of complete radiological analyses (quantitative and qualitative) are provided. The records must
specify the specific activity of each radionuclide expressed in pCi/cm3 and TRU nuclides in nCi/g. Ion
exchange resins and filter media containing isotopes with half-lives greater than 5 years having a specific
activity of all these isotopes of 1 Ci/m or greater must be stabilized by solidification in accordance with
the NRC requirements and the free standing liquid requirements described above. However, in lieu of
solidification, the DHEC will authorize disposal of these waste forms meeting the free standing liquid
requirements in approved HIC or other approved methods of stabilization.

~Waste capable of generating, toxic gases, vapors, or fimes during transportation, handling, or
disposal will not be accepted. Pyrophoric or flammable solid material contained in waste shall be made
inert to prevent self-ignition during transport and disposal. No material that might react violently with
water or moisture is accepted for disposal at the Barnwell Site.

Waste containing TRU radionuclides are acceptable for disposal, provided that the following
conditions are met:

● The TRU concentrations are within the limits specified in Tables 12.a and 12.b. Waste not
meeting the limits will require specific approval by the DHEC.
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● Each TRU nuclides is identified on the waste manifest.

● The TRU nuclides are evenly distributed within a homogeneous waste form.

● The TRU content is incidental to the total activi~. Incidental is defined as up to 1% of the
total activi@.n

All shipments received at the Barnwell Site shall be properly classified and marked in accordance
with the DHEC. The waste Class A-U (unstable), Class A-S (stable), Class B or C must be durably and
legibly marked on top of the disposal container. Stable waste is waste that is inherently stable (i.e., metal
reactor components), has been rendered stable by placement in a HIC, or has been rendered stable with an
approved solidification media. An approved solidification media is one for which specific approval has
been granted by the DHEC. hy such processing must eliminate void spaces in containers to the extent
practical. Unstable waste is all other waste that complies with all other license requirements except those
listed for stable waste. Barnwell Facilily.requires all waste containers to be filled to no less tan 85%
except for waste packaged in approved HIC or waste comprised of irradiated metal.

8.2.1.1.3 US Ecology Richland Disposal Facilify

The US Ecology Richland Disposal Facility is a “Compact facility” which serves the ‘Northwest
Compact” and the “Rocky Mountain Compact.”21The “Northwest Compact” includes Washington,
Oregon, Wyoming, Idaho, Montana, Utah, Alaska, and Hawaii; and the “Rocky Mountain Compact”
consists of Nevada, Colorado, and New Mexico. Since the US Ecology at Richland is a Compact facili~,
the Compact States must approve the disposal of DOE waste at the facili&?* Under the LLRWPA, the
State of Washington and the others relevant Compact States can prohibit the disposal of the DOE waste at
the US Ecology.21

The US Ecology Richland Disposal Facility WAC> require waste shipment and disposal
requirements to be in accordance with the applicable federal, state, and local laws and regulations. These
include Washington State Department of Health, Washington State Rules and Regulations for Radiation
Protection, Washington Radioactive Materials License, Washington State Dangerous Waste Regulations,
and DOT and NRC regulations. These requirements are briefly described below.

The US Ecology facility accepts Class A, B, and C LLW for disposal. Mixed waste is not accepted
for disposal at the facility. The US Ecology defines mixed waste as:

“any radioactive material which is no longer of use or value, and contains waste that either (A) is
listed as dangerous waste in the State of Washington’s Dangerous Waste Regulations, (B) causes the
waste to exhibit any of the dangerous waste characteristics identified in the State of Washington’s
Dangerous Waste Regulations, (C) filfills any of the “dangerous waste criteria” identified in the State of
Washington’s Dangerous Waste Regulations, (D) listed as hazardous waste in Subpart D, 40 CFR Part
261, or (E) causes the waste to exhibit any of the hazardous waste characteristics identified in Subpart C,
40 CFR Part 261.”

Waste capable of generating, toxic gases, vapors, or fumes during transportation, handling, or
disposal will not be accepted at the US Ecology facility. No pyrophoric, hazardous, dangerous, or

nPu-241 is exempted from the 1% Incidental TRU waste activity criteria provided it is not tie only TRU in the waste. However,
it must be considered when classifying the waste. Wastes containing only TRU or Pu-241 are not acceptable for disposal unless
specifically approved by the DHEC.



chemically explosive materials or materials which could react violently with water or moisture or when
subject to agitation shall be accepted for disposal.

Untreated liquids are not allowed for disposal. Liquids shall be rendered non-corrosive (4 < pH <
11) prior to treatment. Acceptable treatments are solidification or stabilization. Liquids treated by
solidification must be processed in accordance with a process control program using an approved
solidification media. The resulting waste for must not contain detectable flee-standing liquid. Liquids,
ion exchange resins, or filter media treated by stabilization shall be processed in accordance with a
process control program using an approved stabilization media. The resulting waste form shall contain no
detectable free-standing liquid and shall meet the NRC stability req~irements. Class A ion exchange and
filter media containing radionuclides with half-lives greater than 5 years, the total concentration of which
is 1 Ci/m3 or greater, except CO-60having a concentration of 50 Ci/m3 or greater (subject to sum of
fractions less than 1) shall be stabilized and contain no detectable free-standing liquid.

‘TheUS Ecology requires waste to be stabilized, when required, in accordance with the NRC
stability requirements. As in the Barnwell facility, the US Ecology has also adopted the NRC
requirements24 for demonstrating compliance with 10 CFR 61. Only those stabilization media or HIC
approved by Washington State Department of Health and listed in the State of Washington Radioactive
Materials License may be used. The approved stabilization media include:

●

●

●

●

●

●

Concrete – When used as encapsulation media around a small volume of radioactive
material; e.g, sealed source centered in a 55-gal drum containing concrete, shall have a
formulated compressive strength 22500 psi.

Dow media (vinyl ester styrene)

Veri solidification process

Aztech

Oxidized Bitumen

Other stabilization media and processes that have been reviewed and approved by the NRC
and by the Washington State Department of Health as meeting the was~~form stability
criteria.

Only the following approved HIC that have been used in accordance with the C of C may be used.
Other HIC that have been specifically approved by the Washington State Department of Health can also
be used.

Cofc Manufacturer
Number

WN-HIC-01 Pacific Nuclear

WN-HIC-02 Nuclear Packaging

WN-HIC-03 Chichibu Cement Co., Ltd.

WN-HIC-04 Chichibu Cement Co., Ltd.

WN-HIC-05 Nuclear Packaging

WN-HIC-06 Nuclear Packaging

. I
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WN-HIC-07

WN-HIC-08

WN-HIC-09

WN-HIC-1O

WN-HIC-11

WN-HIC-12

WN-HIC-13

WN-HIC-14

WN-HIC-15

WN-HIC-16

WN-HIC-17

WN-HIC-18

Nuclear Packaging

Nuclear Packaging

Nuclear Packaging

Nuclear Packaging

Nuclear Packaging

Nuclear Packaging

Nuclear Packaging

Nuclear Packaging

(SEG) LN Technologies

(SEG) LN Technologies

(SEG) LN Technologies

(SEG) LN Technologies

Radioactive waste containing Ra-226 ardor TRU radionuclides is acceptable provided that the Ra-
226 and TRU nuclides are essentially evenly distributed within a homogeneous waste form. In all the
cases, Ra-226 concentration limits must be <10 nCi/g ‘for Class A) and <100 nCi/g (for Class C) LLW.
The disposal of waste in which the radium or TRU radionuclides are not evenly distributed or in excess of -
Class A limits requires the specific approval of the Washington State Department of Health.

Waste packages must be marked as either Class A-U (unstable), Class A-S (stable), B, or C. Void
spaces within the waste and between the waste and its package shall be reduced to the maximum extent
practicable. Unless specifically approved by the US Ecology, void spaces in Class A stable, Class B, and
Class C waste packages shall be less than 15% of the total volume of the disposal package, provided the
disposal package is not a HIC nor contains activated metals that are too large to put into HIC. For Class
B and Class C waste packages containing activated metals, voids shall be reduced to the extent
practicable and shall be demonstrated to be structurally stable. The waste shipments must be
accompanied by the following:

● Properly completed waste shipment documentation, certification by a representative of the
shipperlgenerator of the waste in accordance with the Washington State rules and
Regulations for Radiation Protection, and any other documentation or permits required under
the state or federal laws and regulations.

I

● Washington State Patrol or Washington State Utilities and Transportation Commission
vehicle inspection certificate, or a current visible Washington State 90-day vehicle
inspection seal.

. 8.2.7.1.4 Envirocare Facilify
I

The Envirocare Facility is licensed by the State of Utah under the State Agreement with NRC to
dispose of LLW and mixed LLW with very low level of radioactivity (less than Class B and C). The
Envirocare license prohibits disposal of waste classified as Class B or C. Based on a press release, on

.. November 3, 1999, the Envirocare announced that it had requested an amendment to its license. The
amendment is to allow the facility to dispose of Class B and C wastes which will either be stabilized on

- . concrete or packaged in HIC.
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The following table shows the radionuclide activily limits currently imposed for disposal at the
Envirocare.JO
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Table 11. Envirocare nuclide activity limits for disposal.

Nuclide Average concentration per container on receipt (pCi/g)

Am-241

Am-243

Sb-124

Sb-125

Ba-133

Be-7

Bi-207

Cd-109 “

Ca-45

C-14

Ce-139

Ce-141

Ce-144

CS-134

CS-135

CS-137

Cr-51

Co-56

co-57

Co-58

CO-60

CU-67

Cm-242

Cm-243

Cm-244

Eu-152

Eu-154

Eu-155

Gd-153

Ge-68

Au-195

Hf-181

1.0E04

1.0E04

4.4E08

4.4E08

1.0E05

4.4E08

5.0E04

4.4E08a .

4.4E08

5.0E05

4.4E08

4.4E08

4.4E08a

4.4E08

4.4E08

6.0E04a

4.4E08

4.4E08

4.4E08

4.4E08

3.0E04

4.4E08

2.0E06

1.0E04

1.0E04

2.0E04

3.0E04

4.4E08

4.4E08

4.4E08a

4.4E08

4.4E08
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Table 11. (continued).

Nuclide Average concentration per container on receipt (pCi/g)

H-3 2.5E07

1-125 4.4E08

1-129 3.3E03

Ir-192 4.4E08

Fe-55 4.4E08

Fe-59 4.4E08

Pb-210 2.0E06a

Mn-54 4.4E08

Hg-203 4.4E08

Np-237

Ni-59

Ni-63

Nb-94

Pu-238

Pu-239

Pu-240

Pu-241

Pu-242

PO-21O

K-40

Pm-147

1.0E04b

1.4E07

2.2E06

1.3E04

1.0E04

1.0E04

1.0E04

3.5E05

1.0E04

4.4E08

1.0E04

4.4E08’

Ra-226 1.0E08a

Ra-228 1.0E08C

Rb-83 4.4E08

RU-106 4.4E08a

Sm-151 4.0E06

SC-46 4.4E08

Se-75 4.4E08

Ag-108m 5.0E04

Ag-110m 4.4E08

Na-22 4.4E08

Sr-85 4.4E08

Sr-89 4.4E08
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Tablell. (continued).

Nuclide Average concentration per container on receipt (pCi/g)

Sr-90

s-35

Ta-182

Tc-99

T1-204

Th-230

Th-232.-

Sn-113

U-233

U-234

U-235

U-238

U-natural

U-depleted

Y-88

Y-91

Zn-65

Zr-95

2.5E04a

4.4E08

4.4E08

1.9E05

4.4E08

1.5E05

1.0E04a

4.4E08

5.0E02

3.7E05

1.7E03

3.3E05b

6.8E05b

3.7E05b

4.4E08

4.4E08

4.4E08

4.4E08a

a. Decayproducts are assumed in concentrations equal to parent.

b. Short-lived decay products of U-239 (Th-234 and Pa-234) and of Np-237 (Pa-233) are assumed to be present in
concentrations equal to parent.

c, Ra-228 with its decay products at the times indicated after separation as pure Ra-228.

—
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When a mixture of radionuclides are present in the waste, then the concentration in the waste must
be limited so that the following relationship exists:

Ca + Cb cc <1— —
avgCa avgCb + avgCc –

a, b, and c are radionuclides with concentrations C,, Cb, and CC,and with the average
concentrations avgC~,avgcb, and avgCC,re~ectively. The average concentration limits
must all be taken from Table 11.

The Envirocare is not a “compact facili~” under the LLRWTA, and therefore can accept waste
from sites throughout the country. It is the only facility currently permitted to dispose of treated mixed
LLW (commercial and DOE) from other states~l Envirocare accepts a number of listed wastes with F, P,
and U codes that are treated to LDR specifications. Delisting would not be required for the listed HWNs
currently assigned to the INTEC wastes.

8.2.7.2 DOE LL W Disposal Facilities

8.2.1.2.1 Background

It k the DOE’s policy that DOE-generated LLW and mixed LLW be disposed at the site where it is
generated, to the extent practical, or if onsite disposal is not available, at another DOE disposal facility.
DOE has undertaken a review of the LLW management program across the nuclear weapons complex.
This includes a review of the regulatory structure for the program as well as an assessment of current
operating facilities for the treatment and disposal of LLW and mixed LLW. As part of this effort, DOE
issued a ROD to allow Hanford Site and NTS to be used for disposal of LLW from DOE sites with no
disposal capacity.*5 For mixed LLW disposal, DOE will use NTS and Hanford for off-site waste.15
However, this decision does not preclude DOE’s use of commercial treatment facilities.22

DOE provides a set of general criteria for treatment and disposal of LLW and mixed LLW in DOE
Manual 435.1. The requirements address waste form acceptability, waste characterization, packaging and
transportation, and waste certification for shipment. In addition to these general criteria, each DOE Site
has developed specific waste acceptance and disposal criteria. The disposal sites evaluated in this study
include a New INEEL LLW facility, the Hanford Site, and the NTS. It is assumed that the criteria for
accepting waste at a new INEEL facility would be comparable to or the same as those currently
established for the INEEL Radioactive Waste Management Complex (RWMC). Therefor, the RWMC
criteria are used here as a basis to proceed with the waste acceptance issues for a fiture INEEL LLW
disposal facili~.

8.2.7.2.2 DOE LL W General Disposal Criteria

DOE has established a set of general criteria in DOE Order 435.1 for LLW disposal. In addition to
the general criteria, each DOE Site has developed specific waste acceptance and disposal criteria. A
detailed description of the acceptance criteria of the RWMC, the NTS, and the Hanford Site are provided
below.

8.2.7.2.3 R WMC, NTS, and Hanford Waste Acceptance Criteria

. I

The following criteria are based on the current DOE LLW management policies and practices EPA,
and DOT requirements. Any waste streams that do not meet these basic requirements must be evaluated
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on a case-by-case basis and must not compromise the petiormance objectives for the disposal site or
violate any permit requirements.

8.2.1.2.3.1 R WMC Waste Acceptance Criteria

The document titled “INEEL Reusable Property, Recyclable Materials, and Waste Acceptance
Critena”z7contains the criteria that apply to CH and RH LLW for shipping to and disposal at the RWMC.
As required by DOE Order 435.1, waste acceptance package certification documenting the waste
characteristics must be submitted to the RWMC for advance approval to ship a waste package, and shall
certi~, prior to shipment that the waste meets the receiving WAC for disposal. In addition to meeting all
the other general DOE criteria established in the DOE Order 435.1, the following acceptance criteria must
be met before shipping waste to the RWMC for disposal:

8.2.l.2.3.f.l Criteria for CH-LLW

The criteria for CH-LLW are listed as follows:

● LLW resulting from treated mixed waste must meet all the applicable LDR treatment
requirements and must not exhibit any characteristic hazard. LDR treated waste must not
bear any listed HWNs. In addition, the waste must have all the necessary LDR notification
and certifications documentation.

● Radionuclides concentration limits for the waste volume in each waste package must meet
the values listed in Table 12 (sum of the fractions is < 1). Waste exceeding the limits will
require a case-by-case evaluation and approval from the RWMC prior to disposition.

● Radionuclides in the waste volume must not exceed the concentration limits for LLW Class
C as defined in Tables 1 and 2 of 10 CFR 61.55. These tables correspond to Tables 12.a and
12.b of this report, respectively. Waste exceeding the limits will require a case-by-case
evaluation (Performance Assessment) and approval from the DOE-HQ prior to disposition as
LLW, TRU, or special case waste (SCW).

● Nuclide reporting requirements for waste being sent to the RWMC for disposal areas
follows:

. Radionuclides listed in Table 12 are reported when values meet or exceed the lower
reporting limits.

Radionuclides with half-lives of less than 5 years, except for Cm-242, are reported
when their concentrations are greater than 7 yCi/cm3 of waste.

Radionuclides not identified above are reported when their concentrations are greater
than 1’%of the total activity in the waste form. ~

For the waste packages containing a mixture of radionuclides listed in Table 12, sum
of the fractions discussed for NRC LLW classification determination applies. Waste
packages with sum of the fractions <1 are disposed.

- Daughter products in secular equilibrium with the parent radionuclides do not require
reporting. Only the curie value of the parent radionuclides must be reported.



Daughter products in secular equilibrium include only those radionuclides with half-
lives <10 days and< their parent radionuclides.

● Absorbents and stabilizing agents used to eliminate flee liquids have undergone the
generator’s bench-scale testing which demonstrates fiat

Performance is as specified by the vendor, or an improved specific-use methodology
has been developed best management practice (BMP)].

Liquids do not separate from the absorbents or stabilizing agents due to ambient
temperature cycles ranging from -50”F to 11O°F.

● Dry-loaded waste packages such as drums, boxes, or inserts having a potential for free liquid
have:

An optimum absorbent or stabilizing agent used to ensure immobilization of free
liquid (IMP)

An absorbent or stabilizing agent placed inside the innermost waste bag or container
where the free liquid is suspect (IMP)

Absorbents and stabilizing agents placed as close as practical to inaccessible liquid
(Em!@).

● Tritium waste has been prepared for disposal to prevent exceeding an equivalent package
release rate of 40 Cilm3/y.

● Packages are painted or coated with material that enhances the package lifetime and
decontamination ability (BMP).

● Fissile material concentration does not exceed the fissile material threshold value
concentrations listed in Table 13. Waste exceeding the limits stated in Table 13 will require
a case-by-case evaluation and approval from the RWMC facility manager prior to
disposition.

● Packages for LLW pass the requirements in 49 CFR 173.475, “Quality Control Inspection
Requirements to Qualify for Shipment.”

● Applicable standard containers for LLW are any of the following: (BMP)

DOT authorized drums:

— 55-gallon drum

30-gallon drum

— 71-gallon square drum

DOT 6M Shipping Packages (ES-51526), (see 49 CFR 178.354 and 173.403 for the
description of 6M packages)
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DOT 7A Type A Steel Bin used by Argonne National Laboratory – East (ANL-E)

. M-III Bin [comparable to an Industrial Package @?)”(see 49 CFR 173.403 and
173.411 for the description of B?]

Mark III DOT 7A Type A Concrete Box

DOT 7A Type A Steel Boxes

DOT and DOE-ID Surface Contaminated Objects (SCO)/Low Specific Activity
(USA) non-accident resistant packages (see 49 CFR 173.403 for the definition of SCO
and LSA)

● Waste packages comply with requirements of Table 14.

.,

—.

0. PersonalcommunicationwithDaleJ.Wells,ConsultingTechnicalSpecialistwithLMITCO,September1,1999.
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Table 12. Performance assessment waste volume concentration limits for CH-LLW dis~osal.

Nuclide

Be-10

C-14

C-14 (in activated metals)

Cm-242

CO-60

CS-137

H-3

1-129

Nb-94 (in activated metals)

Ni-59 (in activated metals)

Ni-63

Ni-63 (in activated metals)

Pu-241

Sr-90

Tc-99

TN-J (except Pu-241 and Cm-242)

U-233

U-234

U-235

U-238

Waste Volume Concentration Limit Ci/m3

Vault Pit Lower Reporting Llmitb

14

8

80

3,700 nCifg

166,000

16

40’

0.08

0.2

220a

3,300

3,300

250 nCi/g

24

3

10 nCifg

0.015

0.035

0.015

0.04

14

8

80

3,700 nCilg

83,000

8

4oa

0.08

0.2

180

3,300

3,300

250 nCifg

12

3

10 nCi/g

0.015

0.035

0.015

0.04

0.014

0.0008

0.008

20 nCilg

7

, 0.01

0.4

0.00008

0.0002

0.18

0.035

0.035

0.25 nCi/g

0.0004

0.0003

0.1 nCi/g

0.00015

0.00035

0.00015

0.0004

a. Limits listed in the NRC Class A limit Requests for increased concentration levels will be considered in a case-by+ase basis.

b. Otherwise, radionuclides should be listed on shipment manifests and data bases in compliance with 49 CFR 173.433.
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Table 13. Fissile material waste matrix groups.

Group Tvcqb’c TVCCU-233
i 1

Polyethylene 3.10 6.82 4.98 11.0
1 1

Cellulose I 1.30 2.86 2.16 4.75

Metal(Al)d 0.82 1.8 0.38 0.84

Concrete 0.38 0.84 0.62 1.36
1 1

Brick I 0.23 0.51 I 0.34 0.75

Glass/Slag I 0.09 0.20 I 0.15 0.33

Graphite I 0.02 0.04 I 0.03 0.07

Salt I 5.53 12.17 I 4.27 9.39

Waste matrix group assignments aredeterminedby the RWMC. Contact ageneratorinterface (GI)for assistance.

a. Threshold value concentration (TVC).

b. ForallfissileradioisotopesexceptLJ-233. “

c. Fissile limit foreach waste package is380 grams.

d, To beconsewative tietireshold value formeti iscalculated onduminum.
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Table 14. CH-LLW disposal criteria at the RWMC.

Characteristic DOT Steel Drum INEEL Wooden Boxesa Criterion Basis
Gross weight DOT limit or< 20-lb/gallonb <12,000 lb/box (IMP)
Dimension 5-gallon minimum 4x4x4ft (Em@

55-gallon (1,000 lb max.) 2x4x8ft
7 l-gallon preferred 4x4x8fl

Radiation Limit <500” mrefi at 1 m <500” mre~ at 1 m @m)
Fissionable material’ See Table 13 See Table 13 (RWMC SAR)
Liner (minimum)d NIA 3-pIy reinforced plastic (BMP)
Lid gasket Secured Secured (49 CFR 173.24)

Characteristic DOT 7A Type A Steel Box M-III Bin Criterion Basis
Gross weight < 12,()()()lb < 8,()()()lb/bin (Design)
Dimensions 4X4 X6,7,0r8fi 4x5x6ft (Design)
Radiation limit <500” mrefi at 1 m <500 mrefi at 1 m (BLIP)
Fissionable material’ See Table 13 See Table 13 (RWMc SAR)
Liner (minimum)d NIA NIA (Elm)
Lid gasket Mfg. Installed Neoprene gasket (49 CFR 173.24)

DOT or DOE-ID Non-
Mark III DOT 7A Type A accident Resistant

Characteristic Concrete Boxe Package Criterion Basis

Gross weight <21,800” lb/box TBDf (Design)
Dimensions AxAxgft TBDf (Design)
Radiation limit <500 mrem/h at 1 m <500 mrefi at 1 m (BMP)
Fissionable materialC See Table 13 See Table 13 (RWMc SAR)
Liner (minimum)d NIA NIA (BMP)
Lid gasket By design NIA (49 CFR 173.24)

a. These boxes are banded with 3A-in.steel banding material. As a minimum, five bands are used. Three horizontal bands are
used and during closure NO vertical bands are applied, 1/3 the length of the box from each end. The generator provides
sufficient blocking to keep heavy items in place and to distibute the load uniformly within the container. The waste material
is LSALSCO and iss DOT A2 quantity.

b. DOT limit for a UN 1A2 55-gallon drum is 1,000 lb, and for a UN 1A2 71-gallon square drum is 1,300 lb. The 20-
lb/gallon limit for the 55- and 71-gallon drums qualifies for a DOT strong, tight container. This limit is permitted because the
drums passed the DOT 7A drop test at that loaded weight.

c. Fissionable material limits are based on assumed low-density waste contaminated with small amounts of volumetric
average fissionable material. Low-density waste is waste containing of materials such as paper, polyethylene wrap, tape,
glass, rags, blotting paper, scrap metal, and piping. Volumetric average is defined as concentration obtained by dividing the
total fissionable material content of a container by its volume..

d. Wrapping of individual waste items in one 8-roil yellow polyethylene is equivalent to liner. Liner is 3-ply linear low
density polyethylene copolymer and nylon yam laminate.

e. This container is specifically designed for underwater loading.

. I

f. TBD – It means as long as the package is in compliance with the DOT or DOE-ID accident resistant requirements, it will be
evaluated/considered, on a case-by-case basis, for disposal.
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8.2.1 .2.3.1.2 Criteria for RH-LL W

In addition to meeting the criteria described above, except for radiation limits and authorized
containers, the following acceptance criteria shall also be met before shipping RH-LLW to the RWMC
for disposal:

● RH-waste container labels are permanently affixed, the container identification number is
‘located on the container top and visible and legible through remote visual verification
equipment. This number is directly traceable to INEEL Form L-0435.20, “Stored, Disposed,
or Processed Radioactive Waste and database record (BMP).”

● Standard containers for RH-LLW are any of the following: (IMP)

RWMC 55-ton insert

Test Reactor Area (TRA) resin system (commercial)

Mark III DOT 7A Type A Concrete Box

ANL-W Hot Fuel Examination Facility (HFEF)-5 Waste Canister

Othec

Argonne National Laboratory-West (ANL-W) 55-gallon crimp-head drum

Nuclear Reactor Facility (NRF) and TRA concrete vaults

NRF-AIW sealed resin columns waste package

NRF Expended Core Facility Water Pit Demineralize Type V Tank Assembly

Remote Analytical Laboratory (IU4.L)30-gallon insert

6M Shipping Packages (ES-51526).

● Waste packages comply with requirements of Table 15.
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Table 15. RH-LLW disposal criteria at the RWMC.

Characteristic 55-ton Insert TRA Resin System Criterion Basis

Gross weight < 12,()()()lb/insefi s 20,000 lb/package (Design/N_RC
License)

Dimension 4ftdia X8ft 6ftdia X7fi (Design)

Radiation limits >500”rnrefi at 1 m >500”mrefi at 1 m (RWMc)

Fissionable matenalb See Table 13 See Table 13 (Rmc MR.)

Characteristic Mark III Concrete Box HFEF-5 Canister Criterion Basis

Gross weight <21,800” lb~ox
.

< 1,()()0lb/c~ister (Design)

Dimension 4x4x8ft — (BMP)

Radiation limit’ >500 mre~ at 1 m >500”mrefi at 1 m (BMP)

Fissionable materialb See Table 13 See Table 13 (RWMc SAR)

Lid gasket By design Seal welded or (RWMC EDF)
bolted with Vitonm

seal, no leakage

Characteristic Other Criterion Basis

Gross weight Package design limit (Design)

Radiation limit’ >500”mrefi at 1 m (13MP)

Fissionable materialb See Table 13 (RWMc SAR)

Lid gasket Container design (Design)

a The radiation level of the package is> 500 rnrem/h at 1 meter to qualify as remote-handled waste. AI-Iupper limit has not
been defined.

b. Fissionable material limits are based on assumed low-density waste contaminated with small amounts of volumetric
averaged fissionable material. Lowdensity waste is waste consisting of materials such as paper, polyethylene wrap, tape,
glass, rags, blotting paper, scrap metal, and piping. Volumetric average is defined as concentrations obtained by dividing
the total fissionable material content of a container by its volume.
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8.2.1.2.3.2 NTS Waste Acceptance Criteria

The waste acceptance criteria provided here are based on the current version (Revision 1) of the
NTS WAC docurnent.zs This document is currently being revised to include clarifications on some of the
waste acceptance issues. The new revision (Revision 2) will be available sometime this year. According
to Gary Pyles, the DOE-Nevada Operations Office (DOE-NV) Radioactive Waste Acceptance progrh
Technical Lead (personal communication on 05/26/99), the changes will be minor and will not affect the
current acceptance criteria.

NTS accepts LLW (Class A, B, or C, as defined in 10 CFR 61.55)Pand tied LLW for disposal
from generators who are designated by DOE Headquarters (DOE-HQ) and subsequently approved by the
DOE-NV. Presently, the INEEL is neither a designated nor an approved generator (personal
communication with Mr. Pyles on 05/26/99). The approval process is a number of steps the generator and
the DOE-NV follow resulting in receiving approval to sent waste to the NTS. The generator must have
DOE-HQ approval before initiating the approval process with DOE-NV. All official interactions and
coordinating activities relating to the approval process between the generator and the DOE-NV should
take place through the generator’s oversight office.

DOE-NV requires that the generator develop an NTS WAC compliant program for obtiining the
DOE-NV approval. The WAC compliant program includes development and/or completion of certain
waste acceptance documentation demonstrating waste characterization plan and QA requirements for
waste certification. Prior to the compliant program development, the DOE-NV Waste .Management
Division (WMD) must be contacted to veri~ that waste is acceptable at NTS.

DOE-NV has established criteria for LLW and mixed LLW disposal at the NTS. However, the
acceptance criteria for disposal of mixed LLW generated outside the State of Nevada have not been
defined at this time because this waste type is currently not accepted from the off-site generators (personal
communication with Mr. Pyles on 05/26/99). The LLW criteria are based on DOE management policies
and practices defined in DOE Order 435.1 and other regulations established by EPA, State of Nevada, and
DOT. The applicable criteria for waste shipment to and disposal at the NTS are provided below under the
following categories: waste acceptance documentation, physical/chemical waste form criteria, packaging
criteria, and radiological criteria.

8.2.1 .2.3.2.1 Waste Acceptance Documentation

The waste documentation includes waste acceptance package (WAP) which consists of waste
profile(s) (WP) and a waste certification program plan (WCPP), and a list of authorized certification
personnel. Waste characterization and WAC compliance must be summarized on the WP.

8.2.1.2.3.2.2 Physical/Chemical Waste Form Criteria

The LLW form physical/chemical criteria are the same as those identified above for the RWMC.
In addition, DOE-NV has adopted the following waste packaging criteria from DOE Order 435.1 and
implied DOT and NRC requirements (10 CFR and 49 CFR):

● Closure-The package closure shall be sturdy enough that it will not come open under
normal handling conditions.

p Greater than Class C LLW is not accepted for disposal at the NTS.



● Strength-The disposal package (packaging and content) shall be capable of supporting a
uniformly distributed load of 1,644 kg/m2 (3,375 lb/~). This is required to support other
waste packages and earth cover without crushing during stacking and covering operations.
These requirements do not apply to waste packaged in steel drums.

● Handling-All waste packages shall be provided with permanently attached or removable
skids, cleats, offsets, rings, handles, or other auxiliary lifting devices to allow handling by
means of forklifts, cranes, or similar handling equipment. Removable skids are preferred to
assist in meeting NTS performance objectives for reducing disposal cell subsidence. Lifting
rings and other auxiliary lifting devices on the package are, permissible, provided they are
recessed, offset, or hinged in a manner that does not inhibit stacking the packages. The
lifting devices must be designed to a 5:1 safety factor based on the ultimate strength of the
material.

● Size-1.2 x 1.2 x 2.1-m (4 x 4 x 7-ft)or 1.2 x 0.6x 2.1-m (4 x 2 x 7-ft) boxes (widthx
height x length, +1/2 in) or 208-liter (55-gallon) drums should be used. Innovative
alternative packages (i.e., supersacks, burrito wraps) will be considered by NTS, however,
the NTS operating personnel must be consulted to ensure equipment compatibility.

● Weight—In addition to the weight limits set for specific packaging designs, the NTS
imposes limits of 4,082 kg (9,000 pounds) per box and 544 kg (1,200 pounds) per drum.

● Loading—Waste packages must be loaded to ensure that the interior volume is as efficiently
and compactly loaded as practical to avoid void space. High density loading will allow
efficient disposal space utilization and provide a more stable waste form that will reduce
subsidence and enhance the long-term performance of the disposal site.

● Package protection— The pre-shipment storage environment should prevent package
deterioration and intrusion.

● Marking, labeling, and coding— Each waste package must be marked, labeled, and bar
coded according to the requirements given below

Code 39.

Low to medium densi~, low density preferred.

1.0” high bar code.

Human Readable Interpretation (HRI) 0.5” high printed, below the bar code.

Spacing between bar code and HRI will be 0.10”.

Minimum left and right margin will beat least 0.25”.

Bar codes and HRI will be stacked with a minimum separation of 0.5” and in the
following ordec shipment number, container number.

A total of two bar code labels must be placed on each package or drum.

8.2.7 .2.3.2.3 Radiological Criteria
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The DOE-NV expects that generators identify those radionuclides lmown or reasonably expected to
be present in the final waste form. These radionuclides shall be reported if they meet the following
criterix

● The activity concentration in the final waste exceeds l% of the Action Level shown in Table
16. These radionuclides should require the greatest level of characterization and
verification.

● The activity concen~ation in the final waste exceeds 1% of the total activiiy concentration.
The total activity concentration includes the activily of all reporting radionuclides. Process
knowledge is sufficient for characterization of these radionuclides and those present at a
level less tithe detection limit, or occurring at concentration less than 1% of the Action
Level.
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Table 16. Radionuclide Action Levels for waste characterization and reporting.

Nuclide Action Level (Bqa/m3) Nuclide Action Level (Bq/m3)

Unlisted nuclide
withahalflife<5
years

H-3

C-14

Cl16-

Ni-59

Ni-63

CO-60

Sr-90

zr-93

Tc-99

Pd-107

Sn-126

1-129

Ba-133

CS-135

CS-137

Sm-151

Eu-152

Eu-154

Pb-210

Bi-207

Ra-226

Ra-228

No limit

5.6 X 1015

2.3 X 10*

1.1 x 10’0

8.1 X 1012

2.6 X 10]4

No limit

1.5 x 10’2

1.4 x 10’3

1.1 x 1011

1.3 x 1014

5.9 x 108

3.0 x 109

No limit

2.8 X 1012

3.4x lo1’

1.2 X10’5

4.8 X 10*3

1.2 x 10’6

1.3 x 10’3

1.1 x 10”

1.3 x 109

No limit

Ac-227

Th-227

Th-229

Th-230

Pa-23 1

U-232

U-233

U-234

U-235

U-236

U-238

Np-237

Pu-236

Pu-238

Pu-239

Pu-240

Pu-241

Pu-242

Am-241

AIn-243

Cm-242

Cm-244

Cm-248

1.OX 10’2

4.1 x 109

3.1 x 109

8.1 X 108

1.4X109

9.3 x 109

3.1 x 10’0

3.7 x 10’0

1.2x lo10

1.2X 10” “

5.9 x 10’0

7.0 x 108

2.3x1011

1.2 X1O”

2.3 X 1010

2.3 X 10’0

5.2 X 101*

2.4x 1010

1.8 X 10’0

7.0 x 109

2.4 X 1013

8.1 X 10*2

6.3 X 109

a. Bq: Stands for Becquerel that is an S1unit of radioactivity. 1 Bq = 1 disintegrationkec = 2.7 x 10-’1Ci. 1 Ci = 3.7 x
101O/see

,
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8.2.1.2.3.3 Hanford Waste Acceptance Criteria

This section contains the criteria for waste disposal at the Hanford Site, as specified in the Hanford
Site WAC document.zo Based on ~e existing Hadord Site WAC, all non-Hanford Site waste generators
must receive approval from the DOE Richland Operations Office (DOE-RL) before acceptance by and
shipment of waste to Hanford Site. It is required that the customer requesting approval contact its DOE
Operations or Field Office Interface and request that the Field Office approach DOE-RL regarding the
possible shipment of waste to the Hanford Site. Currently, the DOE–RL interface for this activity is Mr.
Rudolph Guercia, Hanford Solid Waste Program Manager, and for the DOE-ID is Ms. Lori Fritz. If
DOE-RL determines that management of the waste stream is in compliant and consistent with the
Hanford Site criteria and long-term waste management strategies, the customer will be approved.
Approval from DOE-HQ may also be required.

Once the customer is approved by DOE-RL, prior to shipping waste to the Hanford Site, the
customer must prepare and submit the required waste certification documents for evaluation. The
customer must provide specific data for each waste container, the annual waste forecast and fimding
arrangements for the forecasted waste volumes, and certify that the waste meets the Hanford acceptance
criteria. The Waste stream information is reviewed against the Hanford Site WAC and if the waste stream
data are sufficient and meet the applicable acceptance criteria, the shipment is approved. The Hanford
criteria for LLW and mixed LLW acceptance and disposal at Hanford site are descriied below.

Hanford Site accepts LLW for disposal at its LLW disposal unit known as “unlined portion of the
Low-level Burial Grounds” (LLBG). This are,ais designated for disposal of LLW not regulated as
hazardous waste under 40 CFR 261, the StAe of Washington dangerous waste (defined in WAC 173-
303), or Toxic Substances Control Act (TSCA) PCB waste under 40 CFR 761. The lined portion of the
LLBG, identified as trenches 31 and 34, is a RCRA-permitted disposal unit for certain mixed LLW that
meets federal and the State of Washington LDR requirements.

The State of Washington Department of Ecology has established the term “dangerous waste” and
defined regulations for management of such wastes in Chapter 173-303 WAC.q~O“Dangerous waste” is
referred to waste designated as hazardous, extremely hazardous, or mixed waste. The department has
assigned dangerous waste numbers to a variep of discarded chemical products, chemicals with dangerous
waste sources, and others. The numbers are the same as those used by the EPA for designating the RCIUl
hazardous waste constituents, and they include certain F, P, U, K, and W waste codes. “

Section 173-303-070 of Chapter 173-303 WAC, contains procedures for designation of dangerous
waste. To determine whether or not-a waste is designated “dangerous,” the waste must be checked
against the procedures established for the following items and in the following ordw

● Discarded chemical products

Acutely (P and U waste codes) and moderately (U codes) dangerous chemicals

● Dangerous waste sources

q According to Mr. John Brueck, a compliance officer at the DEQ (personal communication on 06/01/99), the Sate of Idaho does
not use the term “dangerous waste” and has no specific or separate regulations for management of dangerous waste. The wastes
designated as “dangerous” by the State of Washington are managed in Idaho under the Idaho Hazardous Waste Management Act
of 1983. Pursuant to this ACLsuch wastes are subject to the federal RCRA regulations, adopted by the State of Idaho for
management of hazmdous waste. The RCRA requirements are administered and implemented by the Idaho DEQ.



.—.—.———.

From non-specific sources: certain F codes,

From specific sources: certain K and WOO1 waste codes

● Dangerous waste characteristics (corrosive, reactive, ignitable)
. I

● Dangerous waste criteria – toxic dangerous waste, persistent dangerous waste, and
carcinogenic dangerous waste

Testing and process knowledge can be used to determine if a solid waste is considered dangerous.
The tests must be conducted in accordance with the procedures contained in Chapter 173-303 WAC.
Once a material has been determined to be a dangerous waste, then any solid waste generated from
treatment, storage, and disposal of such waste is a dangerous waste unless and until proven otherwise.
For example, if a generator can prove through demonstration samples that a material is no longer
considered dangerous or a listed waste is granted exemption, in such cases, a generator is not required to
comply with the regulations in Chapter 173-303 WAC. Wastes designated as dangerous are managed in
accordance with the federal LDR regulations in 40 CFR 268 as adopted by reference in WAC 173-3030-
140, “Land disposal restrictions of dangerous wastes.”

Based on the existing data, the INTEC wastes associated with the Tank Farm contain a number of
chemicals that are considered “dangerous” by the State of Washington. The State of Washington requires
that dangerous wastes be sent only to the TSD facilities that operate under the permits issued in
accordance with the requirements of Chapter 173-303 WAC.

In addition to compliance with the dangerous waste regulations, acceptance of waste at the Hanford
Site is contingent upon effective implementation of the requirements defined in Hanford WAC document.
These requirements are described below.

A waiver for one or more of the Hanford requirements maybe requested in writing and granted in
certain cases. The process to obtain approval of an exception is determined by the source and type of the
requirements from which the specific acceptance criterion is derived. The request for waiver will need
evaluation and approval of DOE-RL or Waste Management Federal Services of Hanford, Inc. (WMH) for
approval.

8.2.7.2.3.3.1 Waste Acceptance Documentation

Waste generators are required to supply the receiving units with certain waste documentation and
certification information to ensure that the waste received meets the acceptance criteria of the disposal
unit. The documentation must contain information about the physical, chemical, and radiological, and
packaging characteristics of the waste.

8.2.1 .2.3.3.2 PhysicallChemical Criteria

Liquid waste and Liquid-Containing Waste

All free liquids must be sorbed or stabilized, or otherwise removed from the waste. Liquid waste
must be solidified or packaged in sufficient absorbent material to absorb @vicethe volume of the liquid.
The amount of liquid cannot exceed 1% of the volume of the waste or 0.5’?40of waste processed to a stable
form. Organic liquids and chelating compounds exceeding 1’%of the waste by weight must be solidified
or stabilized to a form that immobilizes the organic and chelating compounds.
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Sorbents and stabilizing products must be non-hazardous, compatible with the waste being sorbed
or stabilized, and non-biodegradable as defined in 40 CFR 264.314 (e). The general classes of sorbents
and stabilizing materials allowed by Hanford Site to meet the free liquid requirements or to provide a
safer waste form for handling include the following:

● Inorganic mineral sorbents including, ahuninosilicates; clays; vermiculite; zeolites; lime;
,silic~ diatomaceous eartly perlite; and fly ash and other inorganic materials used for
absorption.

● High molecular weight synthetic polymers including, polyethylen~ high density
polyethylene (HDPE); polypropylene; polyacrylate; and other synthetic polymers. ‘l%is
excludes polymers derived from biological material (e.g., cellulose-based materials), and
polymers specifically designed to be degradable.

● Stabilizing materials include concrete, portland cement, lime/pozzolans, and a variety of
other inorganic materials.

● Specialty stabilization agents for organic liquids include certain products that stabilize
organic liquids. These products chemically react with organic liquids to prevent their release
in the disposal environment.

Selection of specific products must be from the Hanford “Approved Sorbents/Stabilizing Materials
List.” The list of approved materials and their manufacturers or vendors are available on the Hanford Site
Solid Waste Acceptance Program Internet web page at the following address:
http://www.hanford. gov/wastemgtiwac/index.htm. For using the products not on the approved list,
information could be obtained from the manufacturer, submitted to WMH acceptance organization’ for
approval, and added to the list.

Hanford requires that twice the minimum amount of sorbent be used, based on the minimum ratio
of sorbent to liquid data provided by the manufacturer or testing. The sorbed waste for disposal must not
release liquid under 20 pounds per square inch (138 ld?a) pressure. A determination whether the waste
will release liquids at 20 pounds per square inch (138 ld?a) can be made from manufacturer’s data or by
testing. The EPA Liquid Release Test Procedure, SW-846 Method 9090, can be modified to test at 20
pounds per square inch (138 kPa). Other test methods can be approved by the WMH acceptance
organization.

Land Disposal Restrictions

Waste that was originally designated only with HWNs DOO1through D043 can be disposed at the
unlined portions of LLBG provided that it meets all of the applicable LDR treatment standards in 40 CFR
268, and that it is no longer hazardous.

The lined portions of the LLBG (known as Trenches 31 and 34) are RCIU-compliant units used
for disposal of certain mixed LLW. Currently, only LLW originally designated with RCRA HWNs DOO1
through D043, certain listed waste numbers (FOO1through FO05, and F039 derived from FOO1through
FO05 waste), and Washington state-only dangerous waste (except waste number WSC2) are accepted in
trenches 31 and 34. All waste accepted at trenches 31 and 34 must meet the applicable LDR treatment

r WMH acceptance organization. The organization within WMH that is responsible for waste acceptance, including approval of
waste stream documentation and approval of individual waste packages and shipments, and for coordinating the approval of case-
by-case evaluations for specific criteria and exceptions to the acceptance criteria.
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standards of 40 CFR 268 and WAC 173-303 (Washington’s dangerous waste regulations). Waste
designated with any RCRA U, P, or K waste numbers, any F-listed waste other than those mentioned
above are prohibited for disposal at the trenches 31 and 34 of the LLBG.

A copy of the applicable notification to the EPA Regional Administrator, as specified in 40 CFR
268.7, and data supporting this notification must be provided to the WMH acceptance organization.

Heat Generation

Waste containers, packaging, and shipping must meet the DOT requirements. The thermal
limitation on a waste container is 3.5 watts/m3 (O.1 watts/fi?). Waste materials that generate heat in
excess of the limit may require special packaging and disposal requirements to prevent excessive
temperatures in the buried waste. Such waste materials must be evaluated to ensure that the heat does not
affect the integrity of the container or surrounding containers in the LLBG. This evaluation must be
approved by the WMH acceptance organization.

Gas Generation

Gas generation must be controlled to prevent pressurization exceeding 1.5 atmospheres (152 lcpa
absolute pressure). If gas generation exceeds the limit, the following mitigating measures (or alternative
measures approved by the WMH acceptance organization) must be used. For control of hydrogen 120m
radiolytic decomposition, a Nucfil 013TM filter or equivalent should be used. All container liners and
inner bags must be closed in a manner that allows gas to reach the vent filter (e.g., twist and tape method
for bags). In addition to filtering, palladium or platinum catalyst packs could be used to control hydrogen
concentrations in the container.

8.2.1 .2.3.3.3 Radiological Criteria

Radiological Characterization

The radiological characteristics of a waste must be determined with sufficient accuracy and details
to properly designate or categorize the waste for disposal at the LLBG. This requires that the
radionuclide inventory of the waste be established using a method or combination of methods capable of
identi@ing and quanti&ing the major radionuclides present. The methods chosen must ensure that the
waste is correctly categorized to be acceptable for disposal at the LLBG. The following characterization
methods can be used individually or in combination to establish the radionuclide inventory of the waste.

● Process knowledge – Process knowledge includes documented knowledge of the radioactive
constituents and the processes contributing to the radiological content of the waste. This
method is generally not sufficient to quantify the radionuclide inventory of a waste.

● Radionuclide material accountability – The content of a given radionuclide can be
determined by documented logs detailing the mass or activi~ of that radionuclide added to
and leaving the waste in a controlled process. Data on the total inventory of a radionuclide
in a process or facility can also be used to establish the radionuclide inventory, but must be
corroborated periodically with direct measurement methods.

● Direct measurement methods – Methods such as nondestructive assay (NDA) and
radiochemical analysis must be selected to detect and quantify the major radionuclides. .
Analysis methods that measure gross activity (i.e., not radionuclide-specific) must be used in
conjunction with other methods to determine the relative concentration (scaling factors) of
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each suspected radionuclide, and must be corroborated periodically with radionuclide-
specific analysis.

● Computer modeling - Computer modeling could be used in conjunction with other methods,
but must be corroborated periodically with direct measurement methods.

● Scaling factorss - Scaling factors can be used to relate the concentration of a readily-
measured radionuclide to more difficult to measure radionuclides. Scaling factors must be
developed from one of the previous methods, and must be corroborated periodically with
radionuclide-specific ‘analysis.

Other methods could be used, but must be clearly documented and approved by the WMH
acceptance organization. The documentation must include a detailed description of the method, the
radionuclides identifiable by the method, and a discussion of precision, accuracy, quality assurance, and
quality control methods.

The major radionuclides are defined as those that meet any of the following conditions:

● Any fissionable radionuclide present in the waste in a quantity exceeding 0.1 FGE per
cdntainer.

● hy radionuclide that accounts for more than 1% of the total radiological activity of the
waste.

● Any radionuclide present in concentration exceeding 1% of its respective Category 1 limit in
Table 17.

● Any mobile radionuclide present in concentration that exceeds its reporting limit (Table 17).
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● Any TRU nuclide in concentration greater than lnCi/g.

● For waste that has no detectable radiological activity but cannot be radiologically released,
major radionuclides are those radionuclides believed to contribute more than 1°/0 each of the

radiological activity based on available process knowledge. The estimated concentmdion of
the radionuclides should be based on the limit of detection of the analysis method used.

The list of major radionuclides and the catego~ limits for these radionuclides identified in the
Hanford Site WAC are shown in Table 17. The Hanford methodology for determining category of the
radionuclide content of waste is shown in reference 14, Appendix D. Appendix D of reference 14 also
contains other radiological calculation methods such as those for calculating NRC LLW Class C, thermal
power of the waste, etc.

Acceptable Conditions for Dkposal

sScalingfactors.Radionuclidesmay be roughlyorganized into two groups. (1) those which are amenable to direct measurement
by the generator (e.g., gamma energy analysis or assay equipment), and (2) those which require more costly and time consuming
analysis generally beyond the capability of the generator (e.g., chemical separation and alphdbeta analysis). To simpli& the
determination of group 2 isotope activities, activity ratios maybe established for a given waste stream which relate the
concentration of readily-measured group 1 radionuclides to group 2 radionuclides. These activity ratios are known as scaling
factors.



A waste must meet all of the following conditions to be acceptable for disposal at the LLBG:

● Waste category shall not exceed Category 3, except with an analysis coordinated by the

WMH acceptance organization demonstrating that the LLBG Performance Assessment

conditions are met.t

● Category 3 waste can be disposed of only if the waste meets one of the following waste form .

stability criteria:

Packaging in a Hanford HIC that meets the testing requirements of the HIC, 300 Year
specification.”

Packaging in a HIC approved by the W acceptance organization. A list of
approved HICS is provided below.

Stabilization in concrete or other stabilization agents. The stabilized waste must meet
the compression strength and leach index criteria of the NRC Technical Position
Paper on Waste Form?4 The NRC Paper provides guidance and information for
demonstrating long-term (300-year) structural stability that is required by 10 CFR
61.56 for Class B and C wastes. The paper focuses on cement stabilization of LLW.
It requires a generic testing data to be used to demonstrate waste form stability:

— Solidified waste specimen should have compressive strength of at least 60 psi
when tested in accordance with ASTM C 39$1 Compressive strength test
should be performed in accordance with ASTM D 1074Y- May solidification
agent such as cement will be easily capable of meeting the 60 psi limit.

— Leach testing should be petiormed for a minimum of 90 days in accordance
with the procedures in ANS 16.1.<s.The leachability index, as calculated in
accordance with AIM 16.1, should be greater than 6.0.

Inherently stable waste that meets the NRC stability requirements in 10 CFR 61 and
the NRC Technical Position Paper on Waste Form. The requirements are intended to
ensure that the waste does not structurally degrade and affect overall stability of the
site through slumping, collapse, or other failure of the disposal unit and thereby lead
to water infiltration. To comply with the NRC stability requirements:

Waste must have structural stability. A structurally stable waste form will
generally maintain its physical dimensions and its form, under the expected
disposal conditions such as weight of overburden and compaction equipment,

‘ According to Mark Ellefson with the Hanford Site Waste acceptance Program (personal communication on 7/8/99), when waste
exceeds Category 3, these are some flexibility to encapsulate and/or average the concentration of the radioisotopes over a larger
portion of the disposal trench. Mr. Ellefson suggested that in such specific cases the Hanford Site performance assessment team
be contacted for information and waste evaluation.

“ HIC with 300 year specification. A type of container that holds its corrosion integrity for 300 years after burial. An alternative
to such type of container is a polyethylene container placed in a concrete vault structure that can provide corrosion resistant
environment for 300 year after burial. According to Mark Ellefson, the Hanford Site Waste acceptance Program (personal
communication on 7/8/99), there are construction specifications for the Hanford concrete vault and generators can pay the
Category 3 disposal rate, and use of this vault is included in the price.
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the presence of moisture, thermal degradation, microbial activity, and internal
factors such as radiation effects and chemical changes. Structural stability can
be provided by the waste form itself, processing the waste to a stable form, or
placing the waste in a disposal container or structure that provides stability after
disposal.

Liquid waste or waste containing liquid must be converted into a form that
contains as little fi-eestanding liquid as is reasonably achievable, but in no case
the amount of liquid can exceed 1% of the volume of the waste or 0.5% of
waste processed to a stable form.

Void spaces within the waste and between the waste and its package must be
reduced to the extent practicable.

● TRU content shall not exceed 100 nCi/g of waste.

● Waste shall not exceed the NRC Class C limits.”

● If the concentration of any mobile radionuclide exceeds the limit shown in Table 17,
stabilization could be required. This will be determined on case-by-case evaluation by the
W’MH. Stabilization would normally consist of waste placement in a HIC, but additional
stabilization might be required based on factors such as waste form and radionuclide content.

● Waste must meet the interim safety basis (ISB) limit (as calculated in Appendix D of
reference 14), with the following exception if a combustible waste exceeds the combustible
waste limit, but does not exceed the limit for noncombustible, an evaluation will be
peflormed by the WMH acceptance organization to determine proper mitigation measures
(stabilization or segregation).

The definition of combustible and noncombustible for use in defining the limits given in Table 17
is as follows: “Noncombustible waste forms are waste forms which will not burn even on prolonged
exposure to open flame and moderately intense heat. These consist of waste forms that experience no
evidence of combustion or decomposition upon exposure to 538°C (l, OOO°F)for ten minutes.” All other
forms are combustible.zg Waste packages that exceed the limits .~dicated in Table 17 will require
additional safety analysis before they can be accepted. Any additional requirements for a waste that
exceeds the limits will be identified as part of the waste acceptance process.

Hanford Site Approved HICS

The approved HICS include those available at the Hanford Site, commercial HICS, and special
HICS. Waste generators can also provide their own HICS. The WMH acceptance organization performs
an evaluation of the loading of all HICS to ensure that they will withstand the soil overburden in the
LLBG. The following is a list of approved configurations of HICs available at the Hanford Site,
approved commercial containers, and of packages approved as special HICS:

]
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vBased on my phone conversation with Mark Ellefson of Hanford on4/6/00, in the next revision of Hanford WAC (HNF-EP-
0063), there will no longer be any reference to the Class C limits. DOEAZLhas removed that requirement based on the transition
from DOE O 5820.2A to 435.1. ‘I%erewill be no changes to the Category 3 limits. They are based on the LLB Performance
Assessment, which has been approved by DOE and has not been revise~ nor are there @mediate plans for revision.



.

HTC configurations available at the Hanford Site

● Culvert Type I Concrete HIC (6 ft. diameter by 6 ft. high)

● Culvert Type H Concrete HIC (8 fi. diameter by 7 l?. high)

● Vault type concrete HIC (10.5 fl. long by 7 il. wide by 9.5 Il. high)

Commercially available HICS

● Arrow Pak High Density Polyethylene (HDPE) HIC

● SEG Enduro Pak HDPE HIC

● SEGSQ113 Concrete HIC .

● Any NRC-approved HIC

Smecial HICS

● Hanford IXM unit (Hanford Specification H-l-46279)

● Vectra 95 drum capacity HIC

. I
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Table 17. Radiok

Nuclide

H-3

Be-7

Be-10

G14

c-14a

Na-22

P-32

s-35

Cl-36

K-40

Ca-45

SC-46

v-49

Cr-51

Mn-54

Fe-55

Co-56

co-57

Co-58

Fe-59

Ni-59

Ni-59=

CO-60

Co-60a

Ni-63

Ni-63a.

Zn-65

Ge-68

Se-75

Se-79

Sr-82

ical content limits for disposal at the Hanford LLBG.

ActivityLimits (Ci/m3)

Mobile Category 1 Category 3 ISB ISB
Radionuclide Waste Waste Noncombustible Combustible

Reporting Limit Limit Waste Limit Waste Limit
Limit

4.4 E+OO

NL

NL

1.3 E-04

1.3 E-04

NIL

N-L

NL

3.1 E-05

FL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NIL

NL

m

NL

3.4 E-05

NL

9.9 E+04

IN-L

1.1 E-I-00

9.1 )3-02

9.1 E-01

NL

NL

NL

6.4 E-05

1.8 E-03

NL

NL

NL

NL

NL

NL

NL

NL

N-L

NL

3.9 E+OO

3.9 E+O1

7.5 E+O1

7.5 E+02

5.9 E+OO

5.9 E+O1

NL

N-L

NL

5.1 E-01

NL
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NL

NL

2.4 E+02

2.1 E+O1

2.1 E-I-02

NL

NL

NL

1.4 E-01

3.8 E-01

NL

NL

NL

NL

NL

NL

N-L

NL

NL

NL

8.5 E+02

8.5 E+03

NL

NL

2.0 E+04

2.0 E+05

NL

NL

NL

1.1 E+02

NL

4.0 E+07

2.6 E+07

1.0 E-FO4

1.8E+06

1.8 E+06

4.3 E+05

2.3 E+05

1.5 E+06

1.7 E+05

3.0 E+05

5.5 E+05

1.2 E+05

1.1 E+07

1.0 E+07

5.2 E+05

1.3 E+06

9.2 E+04

4.3 E+05

3.2 E+05

2.4 E+05

2.9 E+06

2.9 E-I-06

1.8 E+04

1.8 E-W

1.2 E+06

1.2 E+06

2.0 E+05

7.0 E+04

4.3 E+05

3.9 E+05

5.9 E+04

5.0E+02

6.6E+05

2.5E+02

4.4E+04

4.4E+04

1.1 E+04

5.8 E+03

3.7 E+04

4.2 E+03

7.5 E+03

1.4 E+04

3.6 E+03

2.6 E+05

2.5 E+05

1.3 E+04

3.3 E+04

2.3 E+03

1.1 E+04

8.1 E+03

5.9 E+03

7.1 E+04

7.1 E-KM

4.6 E+02

4.6 E+02

3.0 E+04

3.0 E+04

4.9 E+03

1.8 E+03

1.1 E+04

9.7 E+03

1.5 E+03
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Nuclide

Kr-85

Sr-85

Rb-86

Y-88

Sr-89

Sr-90--Y-9O

Mo-93

Nb-93m

Zr-93

Nb-94

Nb-94a

M-95

Zr-95–Nb-95m

Tc-99

Ru-103--Rh-lO3m

Ru-lo6--Rh-lo6

Pd-107

Ag-108m

Cd-109.

Ag-110m--Ag-l 10

Cd-1 13m

Sri-l 13

Sri-l 19m

Sn-121m

Te-121

Te-123

Sb-124

1-125

Sn-126–Sb-126m

Te-125m

Sb-125

Te-127m–Te-127

Activity Limits (Ci/m3)

Mobile Category 1 Category 3 ISB ISB
Radionuclide Waste Waste Noncombustible Combustible

Reporting Limit Limit Waste Limit Waste Limit
Limit

NL

NL

NL

NL

NL

NL

2.1 E-04

NL

NL

NL

NL

NL

NL

2.1 E-04

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

1.6 E-02

8.7 E-01

NL

2.5 E+OO

2.2 E-04

2.2 E-03

NL

NL

2.3 E-02

NL

NL

1.5 E+O1

NIL

NL

NL

7.6 E-01

N-L

NL

6.7 E-01

NL

NL

NL

NL

1.6 E-04

NL

NL

NL

NL

NL

NL

NL

NL

5.4 E+04

2.0 E+02

NL

5.4 E+02

4.8 E-02

4.8 E-01

NL

NL

5.0 E+OO

NL

NL

3.3 E+03

NL

NL

NL

NL

NL

NL

2.2 E+04

NL

NJ-#

NL

NL

3.4 E-02

NL

NL

NL
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2.1 E+09

2.0 E+06

5.5 E+05

1.3 E+05

6.7 E+05

1.5 E+04

1.3 E+05

1.2 E+05

4.6 E+03

9.2 E+03

9.2 E+03

5.7 E+05

9.2 E+04

4.0 E+05

3.9 E-FO5

8.0 E+03

2.9 E+05

2.2 E+04

2.5 E+04

1.0 E+04

1.8 E+03

3.2 E+05

6.0 E+05

3.1 E+05

1.9 E+06

1.4 E+05

1.4 E+05

5.0 E+04

3.6 E+04

2.2 E+06

2.8 E+05

1.7 E+05

2.6 E+04

4.9 E+04

1.4 E+04

3.2 E+03

1.7 E+04

3.8 E+02

3.2 E+03

3.0 E+03

1.2 E-I-02

2.3 E+02

2.3 E+02

1.4 E+04

2.3 E+03

1.0 E+04

9.7 E+03

2.0 E+02

7.1 E+03

5.4 E+02

6.1 E+02

2.5 E+02

4.5 E+OI

8.1 E+03

1.5 E+04

7.7 E+03

4.8 E+04

3.4 E+03

3.5 E+03

1.3 E+OO

9.1 E+02

5.5 E+04

7.0 E+03

4.2 E+03



Nuclide

1-129

Te-129m

Xe-131m

Ba-133

CS-134

CS-135

Cs-137--Ba-l37m

Ba-140

Ce-141

Ce-144--Pr-l44

Nd-147

Pm-147

Sm-147

Eu-150

Sm-151

Eu-152

Gd-152

Gd-153

Eu-154

Eu-155

Tm-170

Hf-175

Hf-181

Ta-182

W-185

Re-187

Au-195

Hg-203

T1-204

Bi-207

Pb-210

PO-21O

. Activitv Limits (Ci/m31

Mobile Category 1 Category 3 ISB ISB
Radionuclide Waste Waste Noncombustible Combustible

Reporting Limit “ Limit Waste Limit Waste Limit
Lhuit

1.0E-06

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

N-L.

NL

3.3 E-02

NL.

NL.

NL

NL

NL

NL

8.5 E-03

NL

NL

7.1 E-01

NL

1.6 E-01

5.5 E-03

NL

NL

N-L

NL

NL

1.7 E-02

1.4 E-03

4.6 E+O1

4.8 E-02

6.4 E-03

N-L

7.5 E-01

NL

NL

NL

NL

NL

NL

3.6 E+O1

M.

NL

NL

TBD

3.7 E-02

NL
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1.8 E+OO

NL.

N-L.

NL

N-L

3.5 E+O1

1.2 E+04

III-.

NL

NL

NL.

NL

3.7 E+OO

6.7 E+02

2.1 E+05

NL

1.4 E+OO

m

NL

NL

NL

NL

NL

NL

NL

7.8 E+03

NL

NL

NL

TBD

2.1 E+06

NL

7.1 E+03

1.6 Ei-05

7.5 E+08

4.6 E+05

8.6 E+04

8.0 E+05

1.2 E+05

3.9 E+05

4.1 E+05

1.0 E+(M

5.5 E+05

9.2 E+(M

2.9 E+O1

1.4 E+04

7.1 E+04

1.7 E+04

3.6 E+OO

1.1 E+05

1.3 E+04

6.7 E-W

1.4 E+05

6.5 E+05

1.2 E+05

8.0 EW4

4.6 E+06

6.3 E+07

2.8 E+05

5.0 E+05

1.5 E+06

1.8 E+05

1.8 E+02

1.8 E+02

1.8 E-01

3.9 E+03

9.4 E+03

1.2 E+04

2.1 E+03

2.0 E+04

3.0 E+03

9.7 E+03

1.0 E+04

2.5 E+02

1.4 E+04

2.3 E+03

7.1 E-01

3.5 E+02

1.8 E+03

4.4 E+02

9.1 E-02

2.7 E+03

3.3 E+02

1.7 E+03

3.5 E+03

1.6 E+04

3.1 E+03

2.0 E+03

1.2 E+05

1.6 E+06

7.0 E+03

1.3 E+04

3.8 E+04

4.5 E+03

4.6 E+OO

4.6 E+OO
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Nuclide

Ra-226

Ac-227

Ra-228

Th-228

Th-229

Th-230

Pa-231

Th-232

Total U

U-232

U-233

Th-234

U-234

U-235

Pu-236

U-236

Np-237b

Pu-238b

U-238

Pu-239b

Pu-240b

Am-241b

Pu-241

Am-242mb

Cm-242

Pu-242b

Am-243b

Cm-243b

Cm-244

Pu-244b

Cm-245b

Cm-246b

Activity Limits (Ci/m3)

Mobile Category 1 Category 3 ISB ISB
Radionuclide Waste Waste Noncombustible Combustible

Reporting Limit Limit Waste Linit Waste Lhnit
Limit

NL

NL

NL

NL

NL

NL

NL

NL

1.4 E-05

See Total U

See Total U

NL

See Total U

See Total U

NL

See Total U

1.1 E-05

NL

See Total U

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

1.7 E-04

4.2 E-03

1.7 E+O1

NL

4.4 E-04

2.1 E-03

1.4 E-04

1.1 E-04

NL

4.6 E-04

7.4 E-03

NL

8.9 E-03

2.8 E-03

NL

9.5 E-03

6.8 E-04

4.7 E-03

5.7 E-03

1.9 E-03

1.9 E-03

2.1 E-03

6.1 E-02

1.9 E-03

N-L

2.0 E-03

1.0 E-03

1.8 E-02

1.4 E-01

6.1 E-04

1.3 E-03

1.8 E-03

4.3 E-02

3.0 E+05

NL

NL

9.8 E-02

1.5 E-01

3.0 E-02

2.3 E-02

NL

4.6 E+OO

9.7 E-01

N-L

1.9 E+OO

5.0 E-01

NL

2.0 E+OO

1.5 E-01

2.4 E+O1

1.2 E+OO

4.2 E-01

4.3 E-01

8.5 E-01

2.5 E+O1

1.6 E+OO

NL

4.3 E-01

2.3 E-01

3.4 E+02

1.6 E+02

1.3 E-01

2.2 E-01

4.2 E-01

4.4 E+02

3.1 E-01

8.6 E+02

7.1 E+OO

7.1 E-01

4.6 E+OO

1.1 E-I-00

8.6 E-01

NL

5.5 E+OO

2,7 E+O1

1.0 E+05

2.7 E+O1

2.9 E+O1

1.4 E+O1

2.9 E+O1

2.6 E+OO

5.2 E+OO

3.1 E+O1

4.6 E+OO

4.6 E+OO

4.4 E+OO

2.4 E+02

4.6 E+OO

2.0 E+02

5.0 E+OO

4.4 Ei-00

6.7 E+OO

8.6 E+OO

5.0 E+OO

4.4 E+OO

4.3 E+OO

1.1 E+O1

7.7 E-03

2.1 E+O1

1.8 E-01

1.8 E-02

1.2 E-01

2.7 E-02

2.1 E-02

NL

1.4 E-01

6.67 E-01

2.5 E+03

6.8 E-01

7.3 E-01

3.5 E-01

7.1 E-01

6.4 E-02

1.3 E-01

7.7 E-01

1.2 E-01

1.2 E-01

1.1 E-01

5.9 E+OO

1.2 E-01

5.1 E+OO

1.3 E-01

1.1 E-01

1.7 E-01

2.1 E-01

1.3 E-01

1.1 E-01

1.1 E-01
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Nuclide

Bk-247b

Cm-247b

Cm-248b

cf-249b

cf-250

Cm-250b

cf-251b

cf-252

Es-254

Activity Ltits (Ci/m3)

Mobile Category 1 Category 3 ISB ~ ISB
Radionuclide Waste Waste Noncombustible Combustible

Reporting Limit Limit Waste Limit Waste Limit
Limit

NL

NL

NL

NL

NL

NL

NL

NL

NL

TBD

5.6 E-04

5.1 E-04

TBD

TBD

TBD

TBD

NL.

NL

TBD

1.2 E-01

1.1 E-01

TBD

TBD

TBD

TBD

NL

m

3.0E+OO

4.8Ei-00

1.2E+OO

3.0E+OO

6.7E+OO

2.1E-01

2.9 E+OO

1.4 E+O1

5.2 E+O1

7.4 E-02

1.2 E-01

3.0 E-02

7.4 E-02

1.7 E-01

5.3 E-03

7.3 E-02

3.6-01

1.3 E+OO

NL. Means that there is no applicable limit for this isotope.

TBD. Means that a limit is under development

a. Limit for isotope in activated metal.

b. TRU isotope (half-life> 20 years)
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Criticality Safety

Criticality safety requirements depend on the type of waste in the waste packages. These
requirements must be developed on a case-specific basis. Table 18 provides the limits for fmsionable
material content for certain waste containers. The fissionable material limits must be expressedinPu-239
FGE. Table 19 is used to determine the total quantity of fissionable material in a waste container. This
value (i.e., total Pu-239-FGE) can be obtained by multiplying the gram quantity of each isotope listed in
Table 19 by its respective FGE correction factor and summing the results.
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Table 18. Fissionable material content limits for certain standard containers.

Container Type Fissionable Material Content

208-liter (55-gallon)or larger steel - wheref~sile
material is containedin 20’%0or more of the container
volume.

208-liter (55-gallon)or largersteel@ wherefide
material is containedin less than 20% of the container
volume.

208-liter (55-gallon)lead-linedsteel drum

DOT or NRC ApprovedContainers

Steel box containingflushedand drainedequipment
and/orHEPA filters

a. This limit assumes that the steel drum weighs a minimum of 23 kilogsams (50.7 pounds) excluding the liner. Any drum that weighs less than
23 kilograms (50.7 pounds) requires overpacking or completion of a criticality safety evaluation.

Table’1 9. Pu-239FGE correction factors.

Isotope Correction factor Isotope Correction factor

U-233’ 1.0E+OO Arn-242m 3.46 E+O1

U-235b 1.0E+OO Am-243 1.29E-02

Np-237 1.5E-02 Cm-243 5.0 E+OO

Pu-238’ 1.13E-ol Cm-244 9.00 E-02

PU-239C 1.0E+OO Cm-245 1.50E+O1

PU-240C 2.25 E-02 Cm-247 5.00 E-01

PU-241C 2.25 E+OO cf-249 4.50 E-I-01

PU-242C 7.50 E03 “cf-251 9.00 E+O1

Am-241 1.87E-02

a. U-233is normally negligible unless the materialshave been enrichedin U-233.

b. U-235 is not included in calculating FGEunless it is enriched (greater than or equal to 0.72 wt % U-235 m U).

c. For conservatism all Pu is normally considered to be Pu-239 unless the isotopic composition is known.

.
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177 FGEa

100 FGE’

100 FGEa

Maximum fissile content may not exceed that which is
acceptable for transportation as specified in the DOT
regulations or the NRC C of C.

. 325 FGE per piece of equipment

. 353 FGE per cubic meter (10 FGE per cubic foot) on
HEPA filters -

. 15 FGE in waste other than equipment or HEPA
filters

. 250 FGE total inbox larger than 0.76x 0.76x
0.7 meters (2.5 x 2.5x 2.5 feet)

. 325 FGE total inbox larger than 0.9x 1.4x 1.5
meters (3 x 4 x 5 feet)

. 1,000 FGE total inbox larger than 1.2x 1.2x
2.1 meters (4x 4 x 7 feet)
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Package Dose Rate Limits

The radiation limit for CH-LLW is ~00 ml’- -hr at any point on the surface ands 100 mrem/hr at
30 cm from the waste container. However, a conr~ .~i larger than 208 liters may have a marked point
with surface dose rate up to 1,000 mremhr on the botmm or side as long as the 30 cm dose rate is not
exceeded. Such points shall be marked with large red painted dots. For RH-LLW, the limit is >200
mrem/hr at any point on the stiace.

8.2.7 .2.3.3.4 Packaging criteria

Waste packages that meet the appliutible DOT requirements in 49 CFR or have been evaluated
through an approved packaging safety analysis are acceptable for disposal. Drums or boxes not
exceeding 2.74 meters long by 1.6 meters wide by 1.7 meters high (9 feet x 5.25 feet wide x 5.5 feet high)
should be used whenever possible to facilitate receipt verification. Larger containers require the approval
of the WMH acceptance organization.

All packages must be cofilgured for safe unloading by forklift or crane. Alternate means of
unloading co@d be allowed with prior approval. All waste shall be packaged in a form that minimizes
settling and subsidence of the LLBG to the maximum extent feasible. The following forms will be
considered to meet these criteria:

● Inherently stable waste that will not subside in the disposal environment.

● Waste stabilized by grouting or packaging in a HIC.

● Containerized waste that fills at least 90% of the internal volume of the container. To
calculate the volume of void spaces in the waste, only voids exceeding 5.1 centimeters (2
inches) in all dimensions need be considered.

Waste containers shall be labeled in accordance with the regulations established by DOT. Hanford
requires that each container be labeled with a bar code showing the unique container identification
number (CllW). For off-site generators, a bar code will be attached when the container is received on the
Hiznford Site. The CIN# will be provided by the waste generator. The WMH acceptance organization
should be contacted for guidance on assigning a CIN#.

9. SECONDARY WASTES

The secondary waste streams include the final process solvents, HEPA filters, and PPE. All the
secondary waste streams would be considered mixed wastes as a result of the RCRA mixture rule and
would be subject to the RCW LDR Subtitle C requirements prior to disposition. In addition, the wastes
must meet the criteria of the respective repositories they are destined to be shipped to. The secondary
waste streams are listed wastes and would require delisting to be managed as radioactive wastes only after
applicable LDR treatment requirements are met. The specific final waste forms would depend on the
treatment options selected. The determination of the treatment options relies on the nature and chemical
composition of these wastes. The wastes must be characterized using both process knowledge and
analytical testing to determine the appropriate treatment method and disposal path.

The secondary wastes can be considered for onsite processing or sent to offsite treatment facilities.
The applicable treatment methods would include those currently being used at the INEEL and commercial
facilities. The current treatment and disposal-plan for the seconday wastes is described below.
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Process Solvents

Several hundred gallons of process solvents would remain at the end of the treatment.campaign.
is suggested that these solvents be stripped of actinides and other radioactive elements so that it can be
classified as CH-LLW from radiological standpoint. The waste solvents, at a minimum, would require
solidification in preparation for disposal. The solvent constituents alone are not hazardous per RCIL4,

It

however, when they get mixed with the listed SBW they would become listed mixed wastes as a result of
the RCRA mixture rule. The only way to remove this type of waste mixture from RCRA regulation is to
have it delisted afler the LDR treatment requirements are met. The SBW is also a characteristic waste. -
Based on the RClU4 mixture rule, when a characteristic waste is mixed with a solid waste, the resulting
mixture is only hazardous if it continues to exhibit a characteristic. Testing is required to determine if the
resulting mixture exhibits a characteristic. If the mixture exhibits a characteristic, it would have to meet
the applicable LDR treatment for characteristic waste prior to disposal.

Spent HEPA Filters

The spent HEPA filters would,be treated using the processes presently used at INTEC. These
include HEPA filter leaching to remove the RCIU4 hazardous constituents and to reduce the radioactivity
content. After leaching, the filters should be ready for disposal as LLW at a facility such as Hanford or as
TRU waste at WIPP. The leachate generated by HEPA filter leaching will be managed in INTEC liquid
radioactive wastewater treatment system ~rocess equipment waste (PEW), liquid effluent treatment and
disposal (LET&D), and INTEC Tank Farm]. The decontamination solutions can also be processed
through the PEW evaporator and LET&D systems. These systems petiorm volume reduction of the
liquid waste rather than LDR treatment. The resulting waste would be included in the Tank Farm liquid
waste streams.

Used PPE

The PPE would require treatment (e.g. incineration) followed by stabilization of the ash if
necessary, for disposal as LLW at a LLW disposal facility such as Hanford. If the PPE is determined to -
be TRU waste (CH-TRU), they would be packaged for disposal at WIPP.
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Appendix H

Facility Personnel Estimate
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In orderto processthe sodiumbearingwasteusing the UNEXandrnodit3edUNEXprocesses,an
estimate of the numberofpersonnelrequiredto staff the operationsneed to be determined. This estimate
allows for administrativespaceconsiderationsto be taken into account. Themajor operationsinvolved in
the UNEX processare solids removal,centrifugalextractio~ evaporationof CH-LLWand RH-LLW
streams, acid flactionatio%crystallizationof RH-LLW,neulralizatiou and grouting. Due to the number of
drumsrequired to completetotal solidification%the groutingactiviv willbe the most labor intensive.

Assumptions:

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

The number of staffneededfor start-upis equalto the numberof stafffor on-goingoperations.
The mimberof yearsfor start-upis estimatedas threetotalyears.
The UNEXprocessfacilitywill be in operationfor approximately3 yearsfromJanuary2008 to
December2010.
Shipment of CHTRU drumsto WIPPis independentof the process(Modified-UNEX),in that this
activity will be performedfromthe interimstoragefacilitiesIocatiou and is anticipatedto occur from
January 2008throughDecember2021.
Shipment of RH TRU drnmsto WIPPis independentof the process(UNEX).
Process operationsarebased on twen~-four hoursper day,7 daysa week with up-time of 200 days
per year. The200 days is roundedfrom205 andbased onpreviouslyusedHLWprogram drivers
stating that operationswill be based on a 75%up-timeat 75%efficiency(0.75x0.75x365=205).
Four rotatingshifls of personnelwillbe requiredto supportthe schedulefor mainprocess and drum
output to handlinghransferto storage. IncIudedin the 4 rotatingshiftsarepersonnelfor process
maintenance,QA, Safety,and Rad Con.
New facilityspacewill be requiredfor final drumanalysisto meetWIPPrequirements(Modified
UNIX).
Activities relatedto W12Pvalidationoccuronly duringthe day shift (ModitiedUNIX).
All personnel listedwill be includedfor estimatingLife CycleCosts.
Office spaceis availablein existingnearbyfacilities,thereforenew administrativefacili~ space is not
included in the study. Persomel not housedin the processfacilityincludethe facilityadministration
engineeringsuppofi and trainingstaffs. Operatingcostsfor the facilitiestheyuse area cost incurred
by the project.
A single day shiflwill includepersonnelfor administratiori,administrativesuppo%technicalsuppo~
generalbuildingmaintenance,and activitiesrelatedto drnrnvideography,drumhead spacegas
analysis, and CH-TRUdrumshipmentsto WIPP(ModifiedUNEX).
Managementfor supportfonctions– QA,Safety,RadCo%Training,Engineering,Drafting,and
Maintenance- is suppliedfromthe existingINTECinfrastructure.Proportionalcostsfor this
managementand their spaceare a cost incurredby the project.
Ancillary and supportfunctionscriticalto the processwillbe housedwithin the samephysical facility.
INTEC will have i.nfiastructureservicesand capabilitiesto accommodatesometasks not unique to this
project such as additionalengineeringand draftingsuppo%commonwarehouseand storage,and
major supportareassuch as mach@e,wel~ sheetmetal,fitter, electriciw and electronicshstrument
shops, commonwarehouseand storage,mock-uparea(s),andIaydownarea(s).
No specialpersomel requirementsarere@ements arerequiredfor the interimstoragefacilitiesthat
can not be handledby day shift and”rotatingshiftpersonnel.
Spaceneeds arebased on an average150~ allowancefor officepersonneland 500 ~ for a single
shift of operationspersonnel. The officespaceallowanceis slightlyabovethe current 130~ used at
IN’TECto be conservative,consideringthe spaceis relatedto an operatingfacilityandnot typical
office space.
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OPERATION SUMMARY

The following processes are involved in UNEX extraction

. Solids Removal

. Centrifugal Extractors

. CH-LLW Evaporation

. Acid Fractionation

. RH-LLW Evaporation
● RH-LLW Crystallization

. Neutralization

. Grouting

Among these processes, grouting will require the most personnel. This is because:

1. The grouting process is designed for 55-gallon drums (6 grouting stations). With the amount
of CH-LLW projected between 5000 to 6000 grouts would be needed per one years amount
of SBW processed.

2. The drums of grouted material need to be bagged out and this activi~ is labor intensive (3
men per bag-out).

ADMINISTRATION AND SUPPORT REQUIREMENTS (T otal = 12)

ADMTN/ADMINSUPPORT (Total= 6)

Operations Managers
Administrative Support

● Secretarial/Clerical
. Budget Cost/Control

● Schedule
Waste Tracking/Data Acquisition Tech

. Receip~Examination

. Sampling,Repack

. Storage/Shipping(Manifest Chain-of-Custody)
DocumentControlPersonnel

TECHNICAL SUPPORT (Total =3)

Engineers
Drafters

TRAINING (Total =2)

Trainers

ADMIN FACILITY MAINTENANCE (Total= 1)

Janitor (admin areas)

2
1

2

1

2
1

2

1
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YROCESS FACILITY/OPERATIONS (Total = 97)

Dav Shift Rotatin~

OPERATIONS ADMINISTRATION (Total = 11)

Shift Supervisors 2 4
Operations Technicians o 4
Process Coordinator 1 0

PROCESS OPEl&$TORS (Total= 54)

Material Receipt
● SBWretrievalfromtank farmto feed tanks
. Feed samplingandrelatedactivities
. Raw materialreceipt- cemen~slag, flyask drums,etc.

SolidsRemovalProcess o
SolventExtractionProcess o
EvaporationProcess(CH LLW) o
EvaporationProcess@H LLW) o

● Crystallization
● Placementinto cask

GroutingProcess o
● Monitorprocess
. DrummovementsandBag-out
. Movementof drumsto interimstorage

o

8
4
4
4

24

Waste Validation
● TCLP sampling(CHLLW)
● Shippingfrom interimstorage
● Filled drumvideography(RH/CHTRU)
● Drum head spacegas analysis@HfCHTM)

9 0

Q& SAFETY, IL4DCON (Total = 14)

QA
Safety
RadCon

Physical requirements - Equipment storage (surveillance, analyzers, etc.)

PROCESS MAINTENANCE (Total = 12)

Electical
Mechanical
I&C

4
4
4

4
4
4



PROCESS FACILITY MAINTENANCE (Total =6)

Electrical 1 0
Mechanical 1 0
I&C Technicians 1 0
Maintenance Pkinner/PMs/Work Orders 1 0
Attendant 1 0
J~iior 1 0

SPACE REQUIREMENTS

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Small Lunch Room
Toilet Rooms
Janitor Room
Storage
Circulation
Electrical
Communications
Mechanical
Equipment (surveillance, analyzers, etc.)
Anti-C Issue Rooms
Change Rooms/Shower Rooms
Personnel Decon Area
Ready Room (Weak Room)
Contaminated, Hot Maintenance Area
Drum Handling Systems (i.e., carts) Survey, Decon and Maintenance areas
Tool Room – Storage of Issue Tools
Long Term Storage – Clean Containers
Short Term Storage – Lag/Lead for drums

Total estimated number of persomel is 109,83 of whomare consideredradiationworkers. New office
spacefor 9 and operatingspace for 14individualsis required. For initialstart-up, it is assumedthat 109
workerswould be requiredover a threeyearperiod.

Day Rotating Radiation New Facility New Facility
shift shifts (4) Workers OffIce Space OpslMaint

Facility Admin 6 0 0 0 0
Engineering Support 3 0 0 0 0
Training 2 0 0 0 0
Operations Admin 3 8 0 3 0
Process Operators 19 44 54 2 11
QA, Safety, RadCon 2 12 14 3 0
Process Maintenance o 12 12 0 3
Facilitv Maintenance 7 0 3 1 0
Total 42 76 83 9 14

I

I
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Appendix I

Radionuclide Dose Rate Calculations
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Appendix I

Dose Rate Calculations

The dose rate calculations for the UN.EX and Modified UNEX processes were based on
analytical equations that used a cylindrical volume source with finite height. Figure I. 1 shows
the relationship of the point of calculation (detector response at point ‘P’) to the cylinder of
interest.

i
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I
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Figure 1.1. Geometry used for calculating the detector response at ‘P’.

The variables in the above figure areas follows:
radius-of the cylinder
perpendicular distance from the cylinder wall to a point within the cylinder
angles based on the distance of point P from the cylinder wall and the cylinder
height
thickness of the shield
perpendicular distance from P to the cylinder wall.

Assuming that the source is distributed evenly throughout the volume, the follotig equation
can be used to calculate the detector response (in units of particles/cm2/see):

+V,(z,t) = “r’ [F(6,>@+pVd)+F(&@+ ~vd)]
4(z+ d)

where SVis the volumetric source rate or strengtly P and M are the attenuation coefficients for the
shield and volumetric source, respectively F(O, x) is the secant integrall; and the remaining
variables were previously defined.

1The secantintegral,sometimescalledthe Sievertintegral,is definedas F(6’,x) = fe-xsmede



The volumetric source rate was given by the mass balance sheets for each specific stream; the
attenuation coefficients were found from the literat v-i?; and the remaining variables were
assumed from the spreadsheets for the 2x1 Ocanist~ ‘UNEX, stream 320) and the 55 gallon
drums (Modified UNEX, stream 530j. In particula ias set equal to r, z was set equal to t,and
61was equal to 62. The resulting equation for a detc r placed at the midplane of a cylinder is:

4.,,(0= 2::,, [F(Q!t+/u,r)]

which gives a particle flux, and can then be converted to a dose rate based on the particle energy
and corresponding buildup factor. Conversion tables can be found in the literature to convert the
energy and nuclide dependent flux to a dose rate, as well as the plutonium equivalent activity and
equivalent fissile components. A sample of the data sheets used for calculating the dose rates are
attached to the end of this appendix, and include various shield materials and thicknesses.

In calculating the appropriate wall thickness for the hot cell, the same methodology was used,
where the highest activity tank and canister were placed against the cell wall, and the dose rate at
the outside of the wall was calculated. Note that the beta-particle emissions (including the Sr-Y
nuclides) do not contribute significantly to the dose rate due to the canister/tank wall and the
high gamma component for the UNEX process, and were not considered. However, in the case
of breaching a canister or tank, this would not be the case, and the dose contribution of these
nuclides would become important. Also, the beta dose is a significant contributor in the case of
the modified UNEX process.

As a quality check, the UNEX (stream 320) 2x1 Ocanister dose rates were calculated using the
code Microshield. The differences between the calculated and code results were less than 10O/O.
Typically the errors associated with dose rate calculations are on the order of +20%. Therefore,
for the purposes of this study, the calculated results are considered to be sui%cient.
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2x1O Canister, UNEX Stream 320

CanMr Toi81 Photon 85c8nt Fbsx4c-Dxe
Dens’* 330 Volume= Volumebk Branching Volumetic Photon F~e18>) [I!&@ Buildup C2nnklerPaticle Ra!e

Stream320 kglmA3
ESlhmt6d

0.889S mh3 SourceR8k Ratio Soume R8te Energy Varhbk F(lhetz%) Faclor RzdNs Flux Convw3i3n Dose
paticietimA3/ ph010n2/m~3

Radlonutides CM CUmA3 Ci sec kc MeV
p8nicle31c(reouluy(part

m
Am.243

m?21sec JcnzA2kec) rmuhr
9.22E.07 5.35E.04 4.76E-04 1.98E+07 0.8088 1.60E+07 7.47E.02 32303 Z38E-02 20.34 0.3048 1.17E+02
922E.07 5.35E.04 4.76E.04 1.98E+071 0,0704

828E-031 9.71E.C6
1.39E+oS 4.35E-02 3.7836 1.31E-o2 13.01 o.2od8 3.53E+OOI

9.22E.07 5.35E.04 4.76E.04 1.98E+071 0.0704
5.95E-LW 2.13E.07

1.39E+C6 3.llE-02 4.5245 5.71E-03 5.70 0.W8 6.85E.01 I
922E.07

4.90E-08 3.35E.04
5.35E-04 4.76E4W 1.98E+07 O.lffi 2.1OE+O6 1.18E-01 2.8279 3.75E-02 20.18

Cm.242
0.3048 2.39E+OI 121E-07 2.90HX

8.18E.07 4.74E-04 4.22E.041 1.75E+07 026 4.56E+06 4.41E.02 3.7531 1.33E-02 13.39 0.3048 1.23501
cm-244 5.45E.05 3.45E-02

6.WE.08 7.37E-07
3.07E-02 1.28E+09 0.233 2.98E+08 428E-02 3.73a5 126E-02 12.511 0.2048 7~E+02

NP237
5.89E-08 424E.05

9.03E.05 524E-02 4.55E.02 1.94E+09 02209 426E+08 8.65E.02 3.1141 271 E.021 20.621
9.03E.05

0.24348 3.55E+03 922E-OSI 3.37E44
524E.02 4.65E-02 1.94E+09 02491 4.33E+08 284E-02

9.03E.05
4.8117 4.18E-031 4.951 0.3048 1.51E+02 4.70S081 7.1OE-O5

524E.02 4.55E-02 1.%4E+091 02741 5.31E+08 5.72E-02 3.45s1 1.85E.021 21.091 0.2448 3.12E+031
PI!-23S

7.WS-08 2.19G04
1.58E.02 9.05E@0 8.05E+03 3.35E+11I 028 9.38E+1oI 4.35E.02 3.7697 1.31E-02[ 12.981

Pu.239 1.95E-03 1.14E+OQ
0.34348 2.40E+051 5.95E-08 1.43E-02

1.oIE+OO 4.21E+1OI 0.151 6.3+E+091 1.30E.02 3.5626 1.64E.021 37.201 0.2448 5.S6E+041 1.54&oa 9.20E.04
1.9SE-03 1.14EW0 1.oIE+oO 421 E+1O 0.72 3.O8E+1O 7.50E.05 101.0643 1.55E451 0.431 0.3048 3.49E-401

PIJ-240 4.51E-04 262E.01 233E-01
1.ooE-m 3.48E-M

9.S9E+09 0.2s6 258E+09 4.52E-02 3.7203 1.38E-02 14all 0.2C48 7.S3E+031
Po-241 9.40E-03 5.45E+O0

6.1OE-M 4.65E.04
4.t75E+03 202E+11 0.0156 3.35E+06 1.50E.w 25412 4.63E.02 15.701

9.40E.03 5.45E+O0
0.2048 3.68E+C-41

4.85E+O0 2.02E+11 0.4897 9.88E+1o
1.67E-07 6.12E-03

1.49E.01 2.6S43 4.34E-02 18.721
9,40E-03 5.45E+W 4.85E+M 2.02E+11

0.3048 1.C9E+S61
02658 5.26E+1o

1.53E-07 l.ffiE-01
1.04E.01 29824 3.15E.02 22741

9.40E-03 5.45E+O0
0.34-36 5.78E+051

4.65E+O0 2.02E+11 0.05142
1.072-07 6.18E.02

124E+1O 7.70E-02 32023 245E-02 20.031 0.3048 9Z1E+04 8.47E-08 7.80E.M
9.40E-03 5.45E+o0 4.85E+O0 202E+111 0.02057 4.15E+09 1.21E.01 28700 3.57E-02 2U261 0.2048 4.54E+04
9.40E.03 5.45E+M 4.85E+03 202E+I 1[ O.1OC43

125E-07 5.65E53
2.O3E+1O 4.422-02 3.7498 1.34E-02 13.481 0.2048 5.51E+04

PIJ-242
6.OIE-03 3.31E.M

5.43E.07 3.15E.04 2.80E-04t 1.16E+071 028 3.mE+08 4.49E-02 3.7289 1.37E-02 13.971 0.2038 8.72E+04 6.07E.M 529E-07
Th-230 326E.08 1.89E-05 1.68E-051 6.99E+051 0234 1.54E+05 6.77E.02 33133 2.17E-02 21.331 0.2u48 1.14E+W
U.232

7.75E-08 8.85E.M
5.68E-08 3.30E-05 2.93E475 1.22E+C61 0.32 3.90E+05 5.78E-02 3.4454 1.87E.02 21.411

U-233
0.30481 236E+M 7.05E-08 1.56E.07

1.52E-09 6.81E.07 7.84E-07 326 E+041 0.132 4.30E+03 424E-02 3.7991 127E.02 12251 02C481 1.OIE-02
U-234

5.86E-08 590E.10
2.41E-05 1.40E.02 124E42 6.17E+081 028 1.45E+08 5.32E-02 3.5282 1.71E-o2 19.141

U.235
0W48 7.15E+02

6.76E.07
6.73E-08 4.81E.05

3.92E.04 3.49E-c4 1.45E+071 02451 3.Y3E+C6 Z05E-01 24478 5.78E.02 12341 0.3348 3.33E+01
6.76E-07 3.92EJ34 3.49E-04 1.45E+071

223E-07 8.55E.C6
02451 3.55E+05 1.63E-01 25254 4.71E.02 15.421 0.3048 3.93E+01

6.76E.07 3.92E.04 3.49E.04 1.45E+07 0.0788
1.71E-07 6.56H6

1.16E+05 1.06E.01 28473 327E-02 21.951 0.3048 126E+01
6.76E.07 3.92E.04 3.49E-04 1.45E+OT

1.12E-07 1.41E.08
0.117 1.70E+05 1.95E-01 24872 5.52E-02 12971 0.3048 1.64E+01

6.76E-07 3.92E.04 3.49E-04
211 E-O? 3.8TE-03

1.45E+07 0.0432 627E+05 1.41E.01 27443 4.12E.02 17.69i
6.76E.07

0.2048 6.93E+OU
3.92E.04 3.49E.04 1.45E+07 0.0126

1.45&07 9.97E-OT
1.83E+05 7.50E.02 32263 239E-02 20.301 0.3048 1.34E+W

6.76E.07 3.92!3-64 3.49E-04 1.45E+07 0.0036 5.23E+04
8.31E-08 1.IIE-07

5.13E-02 3.5636 1.54E-02 18.171
6.76E-07

0.2048 2.35E-01
3.92E.04 3.49E-04

6.59E-08t 1.55E-08
1.45E+07 0.s0381 623E+04 3.15E.02 4.4978 5.88E.03 5.911

U.236 126E-06 729E.04
0.3048 274 E-021 4.83E-08 1.35E.09

6.4X-04 270E+07 026[ 7.01E+08 4.S4E-01 1.7579 129E.01 5.041 0.W48 6.SOE+O1[ 5.842-07 4.mco5
U.238 4.15E-07 2.41E.04 2.14E-04 8.91E+06 0231 205E+08 4.95E.02 3.6011 1.56E.021 17.1al
Ba.137m 1.02E+O0 6.84E+02 529E+02 220E+13

0.20481 6.37E+OOI 6.50E-08 5.446.07
11 220513 6.62E-01 1.54611 1.67E-31I 3.91 I 0.20481 2.16E+08 7.89E-07 1.71E+02

C6-144 3.21E-07 1.86E.04 1.65E.04 6.6aE+c6 0.186241 <.28E+06 1.34E.01 276081 3.91E-02[ 18.s31 0.304811.41E+oI
321E.07 1.86E.04 1.65E-04

137E-07 1.93E-ffi
6.88E+C60.00161281 1.11E+04 6.35E.02 3.5234 1.72502 19281 0.204815.55E-02

321E.07 1.86E.04
6.75E-0613.74E-CX

1.65E.04 6.86E+G6 0.003S481 251E+04 3.36E.02 4.3444 6.S5E.03 7.131 0.304811.88E.02
32 fE.07 1.S6E.04 1.65E-04 6.S8E+03

5.IoE-081 9.58E-10
0.045 3.1OE+O5 8.01E-62 3.1633 255E.02 19.651

CO.80 8.67E.OS 5.03E.C%
o.2&3323SE+O0

4.47E.C6
8.72E-G31205&07

1.86E+05 0.8875 1.36E+05 1.332+00 1.1189 2826-01 2291
8,67E.08 5.03E.c6

0.2048 1.81E+O0
4.47E.cr5

1.51E4W 273E-C6
1.85E+05 0.9888 1.86E+05 1.12E+O0 12210 248E.01 2*I 0.2048 1.80E+o0

C5.134 428E.04 2.48E.01 221E.01
126E-C61 232E-C6

9.19E+OS 0.7 6.43E+08 6.05E.01 1.6126 1.54E.01 4.191 0.2048 625E+04
428E.04 2.48E-01 221E.01 9.19E*9

721 E-071 4.51E-02
0.7 6.43E+09 7.%E-01 1.4248 1.93E~l 3.321

CS-137 1.09E+w
0.3348 6.23E+04

6.30E+02 5.60E+021
9.4SE-07 5.89E-02

233E+13 0.S46 220E+13 6.62E.01 1.5461[ 1.67E-01 3.91 0.3048 Z17E+08
Eu-152

7.89E-07 1.71E+02
6.45E-05 3.74E-02 3.33EJ221 1.38E+09 0.015 208E+07 3.44E-01 204181 925E-02 724 0.2=348 ZIOE+02 3.97E-07 8.33E.05
6.45E-05 3.74E-02 3.33E-02 1.38E+09 0.01 1.36E+07 122E-01 2.3662[

Eu-154
3.59E-021 202U

3,S3E-03 2.22E+03
0.3538 1.51E+02

1.97E+W 821E+1O 0.143
125E.07 1.90E.05

I. I7E+1o 123E-01 2.65801 3.6ZE-021 20.02 0.2Q48 1.29E+05 v27E.07 1.63E-02
3.836-03 222E+O0 1.97E+03 8.21E+1O 0.33368 274E+1O 127E+W 1.1467 272E-01 I 237 0.3048 267E+05

ELI-155
1.45E-S6 3.67E.01

1.S6E.03 1.08E+03 9.60E.01 3.99E+1O 02574 1.o3E+1o 8.65E-02 3.113a 271 EJ321 20.83 0.2048 6.76E+04
1.86E.03 1.08E+O0 9.60E.01

823 E-081 8.09E-03
3.99510 0.4608 1.s4510 1.05E-01 29719 3.18E-021 22.50 0.3048 1.99E+05 1.IME.07[ 215E.02

1.S6E-03 1.08EW70 9.60E.01 3.99510 0.09 3.59E+09 6.OGE.02 3.4057 1.86E-021 2249 0.M48 2.39E+04 721 E-081 1.72E-03
M-l 25 Z17E-09 126E.08 1.12E-CS 4.S5E+04 02% 1.38E+04 428E-31 WS73 1.14E-011 6.81

217E-06
0.3048 1.37E-01 6.02E-071 6.88E-03

126E-06 1.12E.M 4.65E+04 0.17818 8.33E+03 6.OIE.01 1.6164 1.53E.011 421 0.W48 8.IOE-02
Z17E-09 126E.06 1.K?E.08

7.16&07 5.soE-oa
4.65E+04 0.11475 5.33E+03 6.36E-01 1.5817 1.SOE.01 4.04 0.3048 5.19E-02

217E-M
7.53E-07 3.93E-08

126E-OS 1.12E-CS 4.65E+04 0.104 4.63E+03 4.54E.01 1.8081 122E.01 5.38
.%-151 1.86E-07 1.08E.04

0.3048 4.78E-021 5.47E-07 261E-08
9.58E.05 3,99E+06 0.00s 3.59E+04 215E.02 72877 295E.04

L129
3.021

I.59E-10
0.3348 4.81E-04 3.52E-oa 1.70E-11

924E.08 822E-08 3.42E+03 11 3.42E+03 3.93E.02 3.89951 1.13E.02 10.35I 0.20481 6.05E-031
70t81AUMY 217E+03

5.61E-04
701al

3.40s10
343

I I I I I I %CS 99.76%

Stream 320, Secant Flux-to-Dose
using thicker Cannister F(theta,x) Integral, Buildup Cannister Particle Rate Estimated
cannister Thickness Variable F(theta,x) Factor Radius Flux Conversion Dose

particleslc (remlhr)l(part
Radionuclides m m mA2/sec ./cmA21sec) rem/hr
Ba-137m 0.02 2.44 5.86E-02 3.71 0.2848 6.36E+07 7.89E-07 50.17
CS-137 0.02 2.44 5.86E-02 3.71 0.2848 6.37E+07 7.89E-07 50.27

Total 100
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2x1O Canister, UNEX Stream 320 (cont.)

Heat
-.

Generation Heat We
%eam 320 Conversion Actk-i’w Generation Fat, ‘ PE-c,

Weigh!ing

.j
AtomicWt. Avoqadm.s Half.fife

BE.OY
Walls

Weiqh! Factor Pu-239 FGE
qfmol Ilmol sec q

4 15E+O0 378E-02 3 1.1531 241 6.02E+23 1.36E+1O 3.36E-01 1.87E-02 6.29E-03
0.0005 I 2431 6.02E+23 2.32E+11 238E-03 1.29E.02
. “.. ”

3.07E-05

I z~~l = n~=-~,~ = 74=fiQ1 = ,~= -“ --”=”~1 - ..= ‘-=

.

4=
>1 I 1.11 000031 I 242[ 6.02=-231 1.18E+131
71

7.11
I I I I I

?1 8 1 # # 1 I, ! 1 ! I

3.9} 2.OIE-071 I 233 I 6.02E+23[ 5,02E+121 8.13E-051 11 8.13E-05
I I I I I I I I

> I 2351 6.02E+23 I 222E+161 1.61E+02i 11 1.61E+02
> I I I I i
:1 f 1 I t

I Tota!l 9.91 I I I I I Total[ 178.91

11 I I I I I I I I I
))
tl I I 1 ! 1 t 1 i [ I

N I I I I I I I I I
II I
!, # I 1 , I ,

I 1 ! 1 I 1 I I I I
,1 i 1 I

I 1 I I
&-l 37m 3.54E-031 529 E+021 1.87E+O0’
ce144 I 6.1OE.Q6I 1.65E-041 1.01E.o7
Cc-50 1.54E.021 4.47E-c61 6,89E-08
G-134 I 1.OIE-021 2.21E-01 [ 2.24E.03
G-135 3.89E-O.4 1.12E-021 4.45E.05
Q-137 I 1.llE-031 5.60E+02i 621E-01
h-l 52 7.39E-031 3,33E-021 2.46E.04
Eu-154 I 8.72E-031 1.97E+OOI 1.72E-02
b-l 55 6.49E-W 9.60E-01 I 623 E-04,
Pm-147 I 3.67E-04[ , ..= “cl . ..= nob i

R-144 7.ME-031
W63 I 1.02E-041 9.04E-06i 9.17E-10
Ru-1C6 5.95E-051 9.27E-091 5.51E-13
5b-125 I 3.09E-031 1.12E-C61 3.45E-09
8m-151 1.17E-041 9,56E-05[ 1.12E-08
sr-60 I 1.16E-031 5.15E+021 5.97E-Ix
TG69 6.WE-04 2. II E-031 1z7E-06
Y.60 I 5.54E-03 5.15E+021
n3

2.85E+CQ
3.37E-05 6.71E-M 226E-fn

I-129 I 4.72E-04 822E-081 3.88E-
Totall 6.3J3EU

,s=-.,., 1 1 ! I 1 , 1 1 {

I , ! , I 1
) I I I I
1 I I I I I
1 I I I I

I I I I I 1 I 1 I I
J
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I I

I I I I I I I
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55Gallon Drum, Modified UNEX Stream 530
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55 Gallon Drum, Modified UNEX Stream 530 (cont.)

SM..53O I%%!XC6WI%emtio
RadmnuciideslWatWC
Pm-241 I 328 L..., . . . . . .. . . . .. . . .. . .
Pm-243

.. ------ -,-..., ,... --,. . . . ,L-”. , 9.56E-05
1 3.16E.021 724E.C6 229E-071

,.”, c-..,
I 11 7.24E.06 I 4,., 0.02E+23 2.32E+11 362E-05 1.29E.02

Cm-242
4.67E-07

3.62E-02[ 6.41E.C6 2.32E-071 301 2.14E.07 I
CM-244 I 3.44E-021 4.67E-04 1.61E-05[ I 1.91 2.46E-04 02E+23 5.71E+08 5.77E-06 9.00E-02
NP237

5.19E-07
2.85E-021 7.61E-04 223E-351 11 7 R<F.(IA 02E+23 6.75E+13 1.llEw 1.50E-02

m,-9,* , ,,.= ..1 . ?“=”41 .n, cn, t
1.66E-02

.. C..., .T. c.”., . ..= . . . . . . . ‘.. , . ..r .,

We@hlmg
m Factor PE.Ci

Weighting
AtomicWt. Avogadin.s Haif.hfe Weight Factor Pu-239 FGE

:i Icl lWatk ghlwl Ilmol sec q
Icml 4 7GCA71 < 7AKI14 ,1 f 7GCJYJ 241 6.C9=A9Y ● ~==~~n = ●*=0* . ~~= “-*

. . . . .,

2441 6.C
. .----- 237 6.C

r “-.. ” , .,-. G-z, ,A. k-” , , -.”. --.,., I 1.;1 1.12E-011 238
-.. --a

6.GLc-L4, ~., nc-v,, , .uz-ua ,.,+C-V, 0. ,.C-u.
----- .-, . . . . . . . ---- . . . . . . . . . .

239 6.02E+231 7.60E+11 2.541E.01 1 2.50E-01
240 6.02E+23j 2.07E+11 1.58E-02 2.25E-02

I 511
3.55E-04

1.46E.031 241 6.02E+231 454E+08 7.25E-04

t
1.11

2.25 1.63E-03
3.90 E-061 242 6.02 E+231 f.18E+13 1.09E-03 7.50E-03 817E.0+

t-u-’,. I *.U>C.VL I 1.Jac-uL *.(=IC*I I 11 1.03E.UL
Pu-240 3.ffiE-0213.59E-031.1OE.O4I 11 3.59E-03
Pu-241 I 3.18 E-051 7.47E-02 2.37E.061
Pu-242 2.90 E-021 429E.05 125E-07
Th-23J3 I 2.77E-021 2.55E-07 7.08E-09
U-232 I 3.15E-021 4.46E-07 3.40E-OB , ,
U-233 I 2.86E-021 1.19E-08 3.4OE-10[ I 3.9[ 3.06E-091 I 2331 6.02E+231 5.02 E+121 1.24E-061
u-234

11 124E-C6
2.82 E-021 1.69E-04 5.35E-06 I I I

U-235 I 2.70 E-021 5.31E-W 1,44E-07 02E+231 222 E+161 2.46 E+OOI
U236

11 2.46E+O0
2.67 E-021 9.86E-06 2.64E-07

U-238 I 2.48E42[ 3.26E-C6 8.09E-OS

I I I I 2351 6.C
I I I I I

I 1 I
Totall 0.1521 I I I I Tolall 2.7

I 1 1 I ! I I I
I

I } I I I 1 1
I

I 1 t I 1 I

I , , I I 1 1 1 I I
.— ,-..--. , . ..”--.... I I I
:ml I I I I I I I I
ml a Rncn?l QQGFA71 I I I

I I I I I I I I I I
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Tank T-202-14, UNEX Stream 210
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Tank T-202-14, UNEX Stream 210 (cont.)

Calculation for Total Photon

Hot Cell Volumetric Volumetric Secant Flux-to-

ThicJmesa, Density= Sow:e Branching Source Photon Concrete F(theta,x) Integral. Buildup

Stream 210

Cannister Particle Dose Rate Estimated

1.02 glee Rate Ratio Rate Energy Thickness Variable F(theta,x) Factor Radius Flux Conversion Dose

(remhr)l(p

parliclealm photonalcc

Radionuclides Cfiter ‘31sec

partideslc art.km”21s

Isec MeV m m m’%.ec ec)

8a-137m

remihr

I 7.91 E-02 2.93E+12 1 i 2.93E+12 6.62E-01 0.6096 16.0179 4.30E-09

CS-137

17.53 0.7621 3.00E+OO 7.89E-07 2.37E-06

I 8.36E-02 3.1 OE+12 0.9461 2.93E+12 6.62E-01 0.6096 18.0179 4.30E-09 17.53 0.76213.01 E+OO 7.69E-07 2.37E-06

I I 4.74E-06

, I
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Hydrogen Generation Analysis
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RH waste containirm Guanidine Carbonate

Chkd. By SMD Date 6/lXXl Proj.No. 802188.03

Purpose

To determine compliance with gas generation and other Wmsportation requirements for INEEL RH-TRU waste

consisting of a colurrm of 500 kg of guanidine carbonate which will be directly loaded in an RH-TRU canister.

Parameters Evaluated

Hydrogen gas generation rate

Decay Heat

Fissile Requirements

Shielding Requirements

Assumptions

It is assumed that the waste would have met the following requirements prior to transportation

~ Restrictions on physical and chemical form of the RH-TRU waste as defined in Appendix 1.3.7 of the SAR

~ Restrictions on chemicals to ensure chemical compatibility as defined in Appendix 1.3.7 of the SAR
.

Based on the description provided for the waste form it is evident that the followipg requirements have been

met:

Weight

Fissile Requirements as per restrictions provided in Section 9.3 of Appendix 1.3.7of the SAll (See Attached

Excel Spreadsheet)

ShieldingRequirements as per curie limits provided in Section 12.0of Appendix 1.3.7of the SAR
Revised6/12200010:44
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RH waste containing Guanidine Carbonate

Chkd. By SMD Date 6/12/00 Proj. No. 802188.03

Evaluation of Comdiance with Gas Generation Recmirements

Two options are available to evaluate compliance of RH-TRU waste with the gas generation requirements:

Option 1 – Convert 5% restriction on hydrogen concentration to a limit on the allowable hydrogen

generation rate and evaluate for compliance with the rate requirements

Option 2 – Convert 5% restriction on hydrogen concentration into a limit on the allowable decay heat per

waste container and evaluate for compliance with the decay heat requirements

Based on the data provided, the maximum allowable gas generation rates as per Option 1 and the maximum

allowable decay heat limits as per Option 2 were calculated to be 3.5421E-07 moles/second/canister and 0.566

watts/canister respectively. These calculations were based on the following assumptions:

Volume of column is31.4 cubic feet (889 liters)

Bulk density of waste (based on 500 kg of column and its volume of 889 liters) is 0.562 g/cc

Solid densi~ for guanidine carbonate is 1240 kg/cubic meter

Void Volume within the canister calculated as void volume within the waste matrix (porosity times total

volume = 486 liters) plus void volume in the canister (volume of canister – volume of column assumed to be

negligible) is 486 liters

G value conservatively assumed to be 6.35 based on the worst case value for organic nitrogen compounds

(pyrollidine) as Guanidine carbonate currently does not have a G value

Waste contains 10% moisture

The effective G value is based on 90% of guanidine carbonate and 10% of water (1 .6) and is equal to 5.875

Revised 6/12L200010:44
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The decay heat value for the waste form based on the isotopic data provided was calculated to be 1.86 watts, ~

which fails the decay heat limit and therefore, the waste form will need to be subjected to gas generation testing

as per Option 1. This being a homogeneous waste matrix, a small sample of the waste may be subjected to testing
I

methodologyas described in Attachment 2 of Appendix 1.3.7 of the SAR for evaluating compliancewith the
I

gas generationrate requirements.

Conclusion

The wasteform ftils the decay heat Iimit requirements based on assumptions described earlier and shall be
I

subjected to gas generation testing for evaluating compliance with the gas generation requirements.

Revised 6/122000 1044

,7. ,.-. -z,,--,=..;.>,.,.,.,<>,., -. .,.,.-J-P.-.., $.
,, ,~~,fi~ ~,~+, .h,.,<.......! r?. ,..<A.,,, L,. . . . .

-—. -T - -.——— —-- ------ -



Radionuclide
Am

243Am
242Cm
244Cm
237NP
238Pu
239Pu
240Pu
241 l%

242Pu
230Th
232U
233U
234U
235U
236U
238U
137Ba
144Ce
60C0
134CS
135CS
137CS
152Eu
154Eu
155Eu
147Pm
63Ni

106RU

125Sb
151Sm
90Sr
99Tc
90Y
3H
1291

1.87E-02
1.29E-02

o
9.00E-02
1.50E-02
1.13E-01

1
2,25E-02

2.25
7.50E-03

o
0
1
0
1
0
0
0
0
0
0
0
0
0
0
0

.0
0
0
0
0
0
0
0
0
0

1.77E-03
8.69E-06
O.OOE+OO
9.63E-06
2.80E-01
1.50E-02

4.59E+O0
6.51E-03
3.00E-02
1.51E-04

0.00E+OO
0.00E+OO
2.29E-05
0,00E+OO
4.54E+OI
0.00E+OO
0.00E+OO
0.00 E-I-00
0,00E+OO
0,00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0.00E+OO
0,00E+OO
0,00E+OO
0.00E+OO
0.00E+OO
0,00E+OO
0,00E+OO
0,00E+OO
0.00E+OO
0,00E+OO
5,04E+OI

.

Cilkg Total curies, assuming Specific Activity, cilg grams of fissile rads Pu239FGE Sum FGE
6.58E-04 3.29E-01 3.47E+O0 9.48E-02
2.72E-07 1.36E-04 2.02E-01 6.73E-04
2.41 E-07 1.21E-04 3.35E+03 3.60E-08
1.75E-05 8.75E-03 8.18E+01 1.07E-04
2.66E-05 1.33E-02 7.13E-04 1.87E+01
4.60E-03 2,30E+O0 1,73E+OI 1.33E-01
5,78E-04 2.89E-01 6.29E-02 4.59E+O0
1.33E-04 6.65E-02 2.30E-01 2.89E-01
2.77E-03 1.39E+O0 1.04E+02 1.33E-02 “
1.60E-07 8.00E-05 3.97E-03 2.02E-02
9.59E-09 4.80E-06 2.04E-02 2.35E-04
1.67E-08 8.35E-06 2.16E+OI 3,87E-07
4.47E-10 2.24E-07 9.76E-03 2.29E-05
7.1OE-O6 3;55E-03 6.32E-03 5.62E-01
1.99E-07 9.95E-05 2.19E-06 4,54E+OI
3.70E-07 1.85E-04
1.22E-07 6. IOE-05

0.302 1.51E+02
9.44E-08 4.72E-05
2,55E-09 1.28E-06
1.26E-04 6.30E-02
6,37E-06 3.19E-03

0.32 1.60E+02
1.90E-05 9,50E-03
1.13E-03 5,65E-01 ~
5,48E-04 2.74E-01
8.03E-09 4.02~-06
5.16E-09 2.58E-06
5,29E-12 2.65E-09
6.38E-10 3.19E-07
5.47E-08 2.74E-05

0.294 1.47E+02
1.21E-06 6.05E-04

0.294 1.47E+02
3.83E-09 1.92E-06
4.69 E-I 1 2.35E-08

6. IOE+02


