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ABSTRACT

A Settlement Agreement between the Department of Energy and the State
of Idaho mandates that all high-level radioactive waste now stored at the Idaho
Chemical Processing Plant be treated so that it is ready to move out of Idaho for
disposal by the target date of 2035. This study investigates the immobilization of
all Idaho Chemical Processing Plant calcine, including calcined sodium bearing
waste, via the process known as hot isostatic press, which produces compact
solid waste forms by means of high temperature and pressure (1,050°C and
20,000 psi), as the treatment method for complying with the settlement
agreement. The final waste product would be contained in stainless-steel
canisters, the same type used at the Savannah River Site for vitrified waste, and
stored at the Idaho National Engineering and Environmental Laboratory until a
national geological repository becomes available for its disposal. The waste
processing period is from 2013 through 2032, and disposal at the High Level
Waste repository will probably begin sometime after 2065.
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SUMMARY

. Treatment of high-level radioactive wastes at the Idaho Chemical Processing
Plant (ICPP) on the Idaho National Engineering and Environmental Laboratory
(INEEL) is mandated under a Settlement Agreement between the U.S. Department of
Energy (DOE) and the State of Idaho. Among other things, the Settlement
Agreement requires that this treated radioactive high-level waste (HLW) be ready to
move out of Idaho for disposal by a target date of 2035. To comply, INEEL proposes
a treatment called the Hot Isostatic Press (HIP) Waste Option (HWO), where the
existing liquid sodium-bearing waste (SBW) would be calcined and added to the
other calcine presently in the Calcined Solids Storage Facility (CSSF) at ICPP. The
~ calcine would be mixed with amorphous silica and titanium powder, and then hot
isostatically pressed (HIPed) in special cans to form a glass-ceramic product. The
HIPed product would be packaged in Savannah River Site (SRS) canisters for interim
storage and disposal in a HLW national repository. This option will not process any
waste generated after 2012. The SRS canister was selected for use in this report.

Design bases and criteria, requirements, regulations, and codes, and standard
studies were conducted and corresponding engineering design files (EDFs) were
issued. These studies included requirements of DOE, U.S. Environmental Protection
Agency (EPA), the State of Idaho, Nuclear Regulatory Commission (NRC), and U.S.
Department of Transportation (DOT) that were applicable to all Non-Separations
Alternatives including the HWO. The operating period for the HIP facility is from
2013 through 2032, and 5,400 m* of calcine will be processed, resulting in 5,700 SRS
canisters of HIPed waste produced and stored in the HWO interim storage facility
(ISF). Costs for analytical support, costs to ship the SRS canisters to the repository,
and the costs to dispose of the SRS canisters at the repository afe outsnde the scope of
this report.

The major processes involved in the HWO are to (1) obtain calcine from
the ICPP CSSF using a Calcine Retrieval and Transport System (CRTS),
(2) blend and size the calcine received from the CRTS, (3) sample the calcine to
determine chemistry, (4) receive amorphous silica and titanium powder from
trucks or rail cars to mix with the calcine, (5) mix the calcine and additives in the
proper ratio, (7) deliver the mix to the HIP can fill station and fill the HIP cans,
(8) devolatilize the calcire and additives, (9) seal the can lids, (10) HIP the cans,
(11) place the HIPed cans in suitable canisters, (12) decontaminate the filled
canisters, (13) transport the canisters to an Interim Storage Facility (ISF) and
place them in interim storage, and (14) process the devolatilization off-gas All

“the processes except 1 and 13 wxll be accomphshed in the HIP facility.

A process chemical engmeer ﬂrst formulated the basic HIP facility
processes necessary to successﬁxlly HIP the calcine into an acceptable glass-
ceramic. The process engineer also calculated, and documented, qualitative =~
- parameters of the processes that would allow treating all calcined waste by the
end of 2032. ‘A design team of specialists then implemented that process, and
documented the work in this report. The CRTS, the ISF, and the Utilities -
Support necessary to support the HIP facility were studied, and similar but = .
separate documents were issued for these studies. The HWO consists of the HIP
facility, CRTS, ISF, and the Utilities Support. The latter three systems are




described briefly in this report and their documents are either included or
referenced. The CRTS, ISF, and Utilities Support cost estimates are each
included in their respective reports and their cost summaries are combined with
the HIP facility costs in Section 3 of this report to arrive at the total HWO costs.

In the performance of this study, various processing methods were researched
and assumptions made about the composition and quantity of the HIPed waste, the
types of remote equipment needed in the HIP facility, the layout of the HIP facility,
the utilities required, and the requirements and regulations that will apply.

The majority of the main text of this report describes the HWO HIP
facility in detail. The facility will be located in the northeast corner of the ICPP.
Utilities for the facility are detailed in a separate report. The HIP facility will be
a multistory building that extends from 20 ft below, to 60 ft above grade
elevation, and has a floor plan occupying an area measuring approximately

"302 x 320 ft. It will be designed to house the equipment and operations for non-
separations processing of HLW calcine while providing essential features for safe
and efficient operation and maintenance.. The HIP facility layout is based on
centrally located process cell complexes with limited personnel access and heavy
concrete walls for shielding. The remotely operated cells will house equipment -
that requires minimal maintenance. The periphery of the facility contains office
space, support areas, and nonradioactive operation areas. The facility will have a
separate system for processing devolatilization off-gas and reclaiming mercury
waste. The building will comply with requirements of DOE Order 6430.1A-
1325, “Laboratory Facilities including Hot Laboratories.” In addition to the off-
gas system, the HIP facility will have separate primary, secondary, and office
ventilation zones. Airflow will be from areas of lower contamination to areas of
higher contamination where areas of higher potential airborne contamination will
be kept at less than ambient pressure.

To facilitate equipment changeout and maintenance, the facility is based
on the canyon design approach using hatches in the cell ceilings that can be
removed to provide access to cell equipment by a large remotely operated bridge
crane. Above the ceiling hatches is a large, open maintenance area that can be
used for laydown, maintenance, sizing, packaging, and removal and retrieval of
equipment.

The heart of the HIP facility is the devolatilization and HIPing processes.
The HIP facility receives calcine, amorphous silica, and titanium powder from
two different systems. The calcine is pneumatically transferred into large
blending tanks in the HIP facility by two parallel lines from the CRTS. The
calcine is then sized and blended with the additives. A loading system delivers
the calcine and additives mixture to the HIP can fill station where HIP cans are
filled. The HIP cans are then transferred to the devolatilization cell where the
devolatilization process takes place. The devolatilization ovens are designed to
develop a centerline temperature of the HIP can and its contents of 650°C and
maintain this temperature for 24 hours. The resulting off-gases are removed in
the off-gas treatment system. Following the devolatilization process, the HIP
cans are transported to the HIP furnaces.
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The electrically heated and argon-gas-pressurized HIP furnaces are
designed to operate at about 1,050°C and 20,000 psi. The HIP cans and contents,
while exposed to this environment, transform into a dens, non-lcachmg, glass-
ceramié waste forfii. The HIPed éans are removéd from the fufiaces and placed
into SRS canisters. The canisters are capped, decontaminated, and transferred to
the IFS for storage. R

The electrical utility is provided by the facilities described in the Utilities and
Infrastructure Study. Automatic wet-pipe sprinkler systems in the operating galleries
and office areas, and high efficiency particulate air (HEPA) deluge systems will
provide fire protection. The hot cells will be provided with either limited water, or
gaseous extinguishing systems. The information regarding the calcine transfer
system is provided in EDF WTS-OOZ (see Appendix A) and information for the
Interim Storage Facility is provided.'

Cost estimates were performed on the HIP facility and HWO. The total costs
for the HWO are summarized as follows and include costs for the CRTF, the ISF, and
the Utility Service:

Total Cost (unescalated) is $2,263,435,000

Total Cost (with escalation, management reserve, and contingency)
is $5,763,998,000

Discounted Cost (escalated) is $1,572,040,000.

The maturity of the HWO technology was evaluated and' determined to be
between the Engineering Development and the Implementation stage. The risk
associated with the HIP facility technical key assumptions were evaluated.
Failure modes were listed and discussed in general, but detailed effects analyses
were beyond the scope of this report.

The Project Data Sheet and its supporting data were completed for the HIP
facility and are included. A list of recommended future studies that will be
needed to support future design efforts, but was beyond the scope of this report,
is included. ,

In conclusion, about 5,700 SRS canisters of HIPed HLW would be produced
by the HWO from 2013 through 2032. That schedule would require two 10-hour-
per-day shifts, four days per week of operation, and 50% down time for maintenance.
- The HWO technology is considered to be at the engineering development phase and
~ the risk of failure due to the maturity of technology is perceived as low to medium.
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CONCLUSIONS

The Non-separations Alternative HWO consists of the CRTS, the
Vitrification Facility, the ISF, and Utilities Support. Designs were based on
existing feasibility and conceptual designs for other facilities having similar
requirements. This report concentrates on the HIP facility portion of the HWO.

The HIP facility in this report will produce approximately 5,700 SRS
canisters for the non-separations alternative during its 20-yr operating life (from
2013 through 2032). This assumes two 10 hour-per-day shifts, 4 days per week
operation, with a 50% process up time. The SRS canister design will be an
acceptable waste form for eventual transportation offsite and storage at the
repository. The planned date for all HLW to be stored in a road-ready condition,
at the ISF, is the end of 2032, which is two years ahead of the 2035 date targeted
by DOE and the State of Idaho in the Settlement Agreement. The HWO HIP
facility is designed for dry calcine from the ICPP Calcined Solid Storage Facility
(CSSF) only. This is because of the assumption that all SBW will have been
calcined and placed in the CSSF before the start of HIP facility operation.

The HWO technology is considered to be at the engineering development
phase and the risk of failure due to the maturity of technology is perceived as low
to medium.

The total costs for the HWO are summarized as follows and include costs
for the CRTF, the ISF, and the Utility Service:

Total Cost (unescalated) is $2,263,435,000

Total Cost (with escalation, management reserve, and contingency)
is $5,763,998,000

Discounted Cost (escalated) is $1,572,040,000.
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RECOMMENDATIONS

Communication should be initiated with the NRC, State of Idaho, EPA,
repository, and each state and EPA Region through which the waste will be
transported for disposal. Future studies are recommended in section 9.2 of this
report.
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Hot Isostatic Press Waste Option Study Report

1. INTRODUCTION

From 1953 until 1992, the Idaho National Engineering and Environmental Laboratory (INEEL) re-
processed spent nuclear fuel, primarily from the U.S. Navy, to recover uranium-235. This activity
produced a quantity of mixed, high-level-liquid waste that was then converted into a granular, solid form
of mixed, high-level radioactive waste (HLW) called calcine, which is now in the Calcined Solids Storage
Facility (CSSF, more commonly referred to as bin sets) on-site. Routine decontamination of the calcining
equipment produced a mixed, incidental, liquid waste called sodium-bearing waste (SBW), because it
contains sodium hydroxide in addition to a variety of dissolved radioactive and hazardous materials in a
nitric-acid solution. The SBW is stored in tanks in an on-site facility called the Tank Farm. All Tank
Farm wastes contain both hazardous, as defined in the Resource Conservation and Recovery Act (RCRA),
and radioactive wastes that must meet stringent requirements prior to disposal. These requirements
include site-specific waste acceptance criteria, and the land disposal restrictions (LDR) established and
regulated by the Environmental Protection Agency (EPA) for the hazardous waste components.

In 1995 the U.S. Department of Energy (DOE) signed a Settlement Agreement’ with the State of
Idaho stating that the DOE would convert all SBW to calcine by the end of 2012 and would prepare all
HLW for disposal outside of Idaho by a target date of 2035. By an act of Congress, the disposal of all
HLW must be in a characterized, geologic repository; however, only Yucca Mountain is being proposed
as the repository for HLW, and may not have enough space for DOE’s wastes because of its commitments
to commercial nuclear-power plants. Yucca Mountain’s criteria require that the HLW contain no
untreated hazardous wastes, and that it be immobilized by a process called vitrification (blending the
HLW with molten glass) or by an approved, equivalent process. Another geologic repository, the Waste
Isolation Pilot Plant (WIPP) in New Mexico, accepts only defense-related transuranic (TRU) wastes.

In addition to radioactive waste, mixed HLW also contains both listed and characteristic categories
of RCRA-hazardous waste that are subject to Land Disposal Restrictions (LDRs) under 40 CFR 268 prior
to disposal.’ The hazardous wastes must be treated in accordance with the methods defined in the LDR?;
otherwise, they must be treated by techmques approved as the equivalents to the specified treatment
standards. Vitrification satisfies the LDR,? but the process evaluated in this report might also satisfy the
LDR and the repository’s acceptance criteria after further development and testing. - After the wastes have
been treated, the listed wastes must be delisted before they can be dlsposed “This report assumes that the
waste form from the proposed process would meet the HLW repository’s acceptance criteria for -
radioactive wastes and would satisfy the EPA’s treatment standards for hazardous wastes.

The following altematwes are bemg consndered

] Three separatlons optlons-—ln the separations optxons the TRU and hlgh-actlvxty isotopes
, '(Cs-l37 and Sr-90) would be removed from the SBW and dissolved HLW-calcine and
~_ disposed in a geologic repository outside of Idaho; the remaining low-level waste (LLW)
~would be disposed onsite (at the INEEL) in a mixture of concrete or grout. Because the
volume of high-activity waste is small compared to the total, the volume of waste sent off-
‘site for dlsposal would be mmlmlzed ,

. Four nonscparations optio‘n's‘-—lh the'hen's’eparations options, the SBW would be converted
to calcine and then all of the calcine would be immobilized in matenials like glass, cement,




and ceramic for disposal at the HLW repository or an approved alternate (there is no
approved alternate yet).

. No action—In the no-action alternative, the SBW would be calcined and stored in the CSSF
with the existing HLW calcine. After a few hundred years, the radiation field strength would
have been rendered harmless through radloactlve decay, at which time dlsposal of the long-
lived 1sotopes could begin.

In all three alternatives, various amounts of mercury would be recovered and then amalgamated for
on-site disposal.

All of the waste forms requiring disposal in the HLW repository would have to be stored at the
INEEL until space became available at the existing repository or at a new HLW repository, probably
sometime after 2065. That INEEL storage site, which does not currently exist, is referred to in this report
as the Interim Storage Facility.

A proposed HLW treatment, known as the Hot Isostatic Press (HIP) Waste Option (HWO),
involves mixing the calcine with amorphous silica and titanium powder in special cans, then applying a
HIP technology to produce a glass-ceramic. The resulting product is then packed into Savannah River
Site (SRS) canisters for ultimate disposal in a national geological repository. A number of other possible

-non-separations HLW treatments are also being considered. These options are Direct Vitrified Waste
Option, Cementitious Waste Option, and Direct Cementitious Waste Option.

This report investigates a HLW treatment process that mix HLW calcine with amorphous silica and
titanium powder in special cans for hot isostatic pressmg (HIPing). Volatile materials are eliminated by
heating the mixture to moderate temperatures prior to the actual HIPing operation. A HIP furnace,
operating at 1,050°C and 20,000 psi, compresses the can and its contents to'form a glass-ceramic product.
The hot isostatically pressed (HIPed) cans are then placed in stainless-steel canisters for interim storage
and ultimate disposal at a HLW repository. “

1.1 Background

Calcination is a heat treatment process performed at the Idaho Chemical Processing Plant (ICPP) to
transform liquid waste to a more stable granular solid waste form. Past calcining activities produced large
calcine inventories now stored in the CSSF at the ICPP. The Settlement Agreement calls for calcination
of current ICPP liquid waste inventories to be completed by the end of 2012. Various treatments for the
calcine inventory are being considered. However, the treatment method for this study is to HIP the
calcine.

1.2 Objective and Scope of Work

The objective of this study is to provide information, including the costs for the HWO, for input to
an Environmental Impact Statement (EIS) that will be used to select the method of HLW treatment.

The scope of the HWO includes (a) the Calcine Retrieval and Transportation System (CRTS) for
transferring calcine from the CSSF to the HIP facility, (b) the HIP facility, (c) utilities and infrastructure
and (d) the ISF for the HIPed product. The processes and equipment for the CRTS and ISF are common
to all of the options studied. Their details are given separately i in Engineering De51gn File (EDF)-WTS-
002 (See Appendix A) and the Interim Storage Facility Report,” respectively.




ICPP site plan HWO-C-1 shows the location of the CSSF, the HIP facility, and the ISF at ICPP
(see Appendix B). The overall HWO process is shown on block flow diagrams HWO-00 through 06 (see
Appendnx B). The HWO process includes (a) transporting calcine from the CSSF to the HIP facxllty, (b)
miixifig the calciné with the appiopriate type and quantity of amorphous'silica and titanium powder,’ *
(c) devolatilizing the calcine/additives mixture, (d) HIPing the cans, (e) loading the HIPed cans into
canisters, and (e) transporting the canisters to the ISF. '

In order to perform this study, it was necessary to make assumptions about the HIPed waste form
(composition, dimensions, and total volume), the HIP facility, CRTS, ISF, and requirements and
regulations that will apply. Failure modes were noted, project risks were identified and evaluated, and
environmental impacts were estimated and summarized.

2. PROJECT DESCRIPTION

2.1 Design Bases

2.1.1 HIP Cans and SRS HLW Canisters

The HIP process has been developed at the INEEL on small-scale 1- to 6-in. diameter cans and
those results have been extrapolated to full-scale cans (an approximately 23-in. diameter and 34 in. length
after HIPing). Three HIPed cans fit inside a SRS canister. To optimize the loading, each HIPed can must
be in the form of a right circular cylinder after HIPing. A volume reduction of approximately 50% is
expected. :

To accomplish this, a corrugated HIP can is used in this study, although there are other styles of
HIP cans that can also achieve this goal. A corrugated can contracts in length with no apparent change in
diameter. Full-scale development of the HIP process is needed to optimize the pre-HIP can dimensions.
For detailed information on the HIP cans and SRS canister loading, see EDF-HWO0-002 in Appendix A.

, Although this study is based on a 10-ft long SRS canister, the DOE Hanford Facility has adopted a
'4.5 meter (15-ft) long canister for containing immobilized HLW. This longer canister is apparently
acceptable for co-disposal at the repository, and therefore should be considered before finalizing the
HWO canister size.

Consnderatlon of the 15-ft canister has been addressed by addmg a correspondmg future study in
Subsection 9.2.- Although adopting the 15-ft canister would increase the capitol cost of the HIP facility
‘due to the increased head height of the hot cells, depth of excavation, equipment capacities, height of the
ISF transport tunnel, size and capacity of the SRS canister handling machine, and ceiling height etc., it
would reduce the total number of canisters ( 5,700 10-ft canisters) by about one-thu'd thus greatly
reducing the handling, shipping, and ﬁnal dlsposal operatlons costs. '

21.2 Ca|cme Retneval and Transportatnon System

The desngn basis for the CRTS is given in the Fluor Daniel Waste Treatment Facnlltles F easnblllty
- Study 90% review package.! EDF-WTS-002 in Appendlx A documents the work done on the CRTS for
alternatives including the HWO. The CRTS is generic to most of the waste treatment options studied.
EDF-WTS-002 provides all CRTS components and their costs but the HIP facility building contains the
following final CRTS equipment: calcine separation cyclones, sintered metal filters, HEPA filters,
calcine transport blowers, and transport-air coolers.




Calcine will be removed from a bin in the CSSF and transported to the HIP facility using a closed-
loop pneumatic transport system. The transport system provides the ability to retrieve calcine from one or
two bins at a maximum rate of 5,400 kg/hr. Being able to retrieve calcine from two bins allows the -
flexibility of blending different calcines to achieve a specific recipe. The system will be remotely
operated to reduce radiation exposure. Calcme will be transferred at a rate commensurate with processing
demands.

2.1.3 Interim Storage Facility

The Interim Storage Study Report;’ presents the study for the HWO ISF (as well as storage
facilities for the other applicable waste treatment options). The design baseline for the ISF is given in the
Fluor Daniel Inc., Waste Treatment Facilities Feasibility Study.”” The ISF design will be a basic unit
(holding about 900 SRS canisters) that will be repeated, as necessary, to accommodate the canisters
produced by a particular waste treatment option. In the case of the HWO, the number of ISF units was
increased until they could accommodate a minimum of 5,700 SRS canisters. HIPed cans are packaged in
SRS cimﬁsters, and will be transferred to the ISF. The ISF will provide storage and monitoring up to year
2075.

2.1.4 HIP Facility

The HIP facility will provide the facility and equipment to process all the calcine over a 20-year
period from 2013 through 2032. The facility will have enough shielded hot cells and remote controlled
equipment to process a total of 5,700 canisters in 20 years. The facility design and equipment sizing is
based on a two 10 hr/day, Monday-Thursday operating schedule.

2.2 Key Assumptions

The following assumptions were identified during the study and used to establish a basis for design
and cost (additional assumptions are listed in Appendix C):

. The SRS canisters containing the HIPed product will meet the repository Waste Acceptance
Product Specifications (WAPS) for co-disposal with SNF.

. The SRS canisters will be acceptable for storage and transportation under 10 CFR 72, 10
CFR 71, and U.S. Department of Transportation (DOT) 49 CFR 173.

. This option will not process any waste generated after 2012, All SBW will be calcined by
this date.

o The maximum weight of a filled SRS canister is 5,500 Ib.

. A HIP can vendor will be capable of supplying the required quantities to meet the waste
production rate and schedule.

. The HIPed HLW will be excluded from RCRA hazardous waste management requirements
at the INEEL due to successful delisting and immobilization efforts that provide best
demonstrated accepted technology equlvalencv S

) No part of the HIP facility will be regulated as an incinerator.




2.3 Requirements

2.3.1-- “Regulatory Compliance -

The following is a very brief summary of the regulatory issues regarding the processing and storing
of mixed HLW using the HWO. Lists of design criteria documents, regulations pertaining to waste
treatment and disposal, and explanations of the regulations may be found in EDF-WTS-003 and EDF-
HWO-001 (see Appendix A). '

The wastes to be processed are considered mixed HLW because they include RCRA-hazardous
wastes (both listed and characteristic) and high-level radioactive wastes. The hazardous components of
the mixed HLW are regulated by the EPA under the Resource Conservation and Recovery Act and the
radioactive contaminants are regulated by the Nuclear Regulatory Commission (NRC) under the Atomic
Energy Act. The specific standards for HLW management, administered through the DOE and the NRC
regulations, require disposal of HLW in a geologic repository. The transportation and disposal of that
waste must comply with requirements established by the EPA, DOE, DOT, NRC, and other state and
local agencies.

RCRA has established treatment standards for hazardous waste under the LDRs. The HIP process
is not an LDR-specified technology for the treatment of hazardous waste. Therefore, the HWO will need
to be approved by the EPA Administrator under the procedures set forth in 40 CFR 268.42(b),
“Determination of Equivalent Treatment.” HLW must be disposed in an approved HLW repository.
Since the potential repository at Yucca Mountain currently does not accept any untreated hazardous
wastes, any listed, hazardous wastes contained in HIPed waste must be delisted prior to disposal in the
repository. The EPA has the authority to delist listed wastes after evaluating the method of treatment,
based on available information like successful bench-scale or pilot-plant test results. The delisting must
be approved by the state that ships the waste (Idaho), and by the state receiving the waste (Nevada), as
well as other states through which the waste is transported. The listed hazardous waste could be delisted
prior to or after calcination, if their concentrations are below the LDR regulatory levels. This study
assumes that all these requirements will be met by the HWO and waste form. However, delisting
petitions are seldom granted: between 1982 and 1995 only 13% of the 809 petitions were granted.®

Prior to construction and operation of the HlP facility, various permits must be obtained. These
include a RCRA permit, an air-emissions permit issued by the State of Idaho EPA, and an upgrade for the
existing waste-water discharge permit. The HIP facility’s design is governed by the DOE-ID
Architectural Engineering Standards and DOE Order 6430.1A. If the interim storage facility is licensed
by NRC, that facility’s design will be governed by 10 CFR 72 and the DOE. This study assumes that all
processing and storage facilities will be granted the necessary permits and will meet all design
requirements.

2.3. 2 Appllcable Codes and Standards .

The CRTS, HIP facility, and ISF covered in thls study w:ll be designed and constructed under DOE
Orders, while complying with other regulatory and oversight agencies such as the EPA, State of Idaho,
and the Defense Nuclear Facilities Safety Board. These facilities will be built in accordance with the
requirements established in DOE Orders, including DOE 6430.1A, “General Design Criteria,” DOE-ID
Architectural Engineering Standards, and additional standard building codes. These requirements are
presented in detail in EDF-WTS-003 (see Appendix A). There are currently no NRC regulations for the
licensing of waste processing facilities such as the HIP facility.
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The cranes in the HIP facility will be designed in accordance with the DOE Hoisting and Rigging
Manual, with careful consideration given to the following sections of the manual:

. Section 3.0, “Lifting Equipment,” Paragraphs 2.3.9

. Design Standards—Cranes, which are to handle High-Consequence or Special-High
" Consequence loads shall meet the Type 2 requirements of ANS/ASME NOG-1. Where
nuclear or radioactive materials are involved, the cranes shall meet Type 1 requirements of
ANSI/ASME NOG-1.

. Quality Assurance—Quality Assurance Programs for cranes which are to handle ngh
Consequence and Special-High-Consequence Lift shall meet the requirements of
ANSI/ASME NQA-1. .

'« ~ DOE-ID Architectural Engineering Standards—CMAA (Crane Manufacturer’s Association
of America, Inc.) “Specifications for Electric Overhead Traveling Cranes,” Specification No.
70 ANSI B30.2, OSHA 1910 Subpart N, “Material Handling and Storage,” CMAA 74
“Specification for Top Running and Under Running Single Girder Electric Overhead
Traveling Cranes,” ANSI/ASME NOG-1 “Rules for Construction of Overhead and Gantry
- Cranes Top Running Bridge Multiple Guides,” and DOE 6430.1A, “General Desngn
Criterta.” .

Additional codes and standards that may apply to the proposed facility are discussed in detail in
EDF-WTS-004 and EDF-HWO-006 (see Appendix A).

2.3.3 Performance Requirements )

Section C.3 of the Settlement Agreement between DOE and the State of Idaho states that “DOE
shall treat all high-level waste currently at INEEL so that it is ready to be moved out of Idaho for disposal
by a target date of 2035.” The HIP facility will start HIPing in 2013; this allows a 20-year period to
complete the waste processing and packaging. The total number of SRS canisters is estimated to be
5,700, which requires an average production rate of three SRS canisters per operating day. This is based
on an 80 hour per week operations schedule.

The function of the HIP facility is to receive calcine from the CSSF, HIP it, package it into
canisters, and transport it to the storage facility via a transfer tunnel.

2.3.4 Cell Entry Requirements

Hot cell entry is anticipated in order to perform maintenance that is beyond the capability of the
remote-handling equipment. This may occur as often as twice a year for the first 5 years and more
frequently beyond 5 years. Hot cell manned entry may be required in order to perform decontamination
in the event of an unplanned incident. This maintenance philosophy is based on ALARA (as low as
reasonably achievable) and is intended to keep personnel radiation exposure ALARA. Remotely
maintained equipment in-cell will significantly reduce exposure. The hot cell entry requirements are
specified in EDF-HWQ-006 (see Appendix A).




2.3.5 Design Criteria

The design requirements for the nonseparations and TRU-only separations options are documented
in EDF-WTS-004 (see Appendix A). This EDF identifies thé applicable DOE orders, régulations and -
guidance documents that would be used in the design of the facilities. There are currently no NRC
regulations in place for the licensing of waste processing facilities such as those discussed in the EDF.
The waste products are in many cases destined for NRC-licensed storage facilities. Where specific design
criteria are provided under NRC regulations and guidance documents, whether directly applicable or for
similar facilities, they will be referenced. This will be useful in determining the cost differential between
DOE regulatory/oversight and NRC licensing requirements.

The criteria contained in EDF-WTS-004 are based only on the rudimentary descriptions of the
processes presented in its Subsection 1.1. The purpose, as stated in the EDF, is to provide a set of high-
level requirements to guide the development of the conceptual designs of the facilities and provide a
reasonable basis for cost estimating purposes.. In general, the EDF does not attempt to cover criteria
outside of the design and construction of the facilities.

2.3.6 National HLW Geological Repository

The waste acceptance criteria (WAC) related to vitrified HLW are found in the Waste Acceptance
Product Specifications for Vitrified High-Level Waste Forms.5 The WAPS are derived from the
requirements listed in the Waste Acceptance System Requirements Document.” A summary of the WAC
is documented in the Final Disposal Options Feasibility Study *

The standard waste form is borosilicate glass, although provisions exist for qualifying other waste
forms. Untreated RCRA-hazardous wastes are not allowed in the waste form. In addition to waste form
requirements, the WAPS provide physical requirements and limitations associated with the standard
0.6-meter (24-in.) diameter by 3-meter (10-ft) long stainless-steel canister described in the WAPS.

The HIPed waste form is not an LDR-specified treatment process, and a determination of
equivalent treatment petition must be submitted to and approved by the EPA in accordance with
40 CFR 268.42(b)* for the HIPed waste form to be acceptable

24 Process Description

The HWO is based on ten years of research, development, and testing of surrogate wastes at ICPP.
The process was invented by researchers at Battelle Columbus Laboratories in 1955, and involves heating
and pressurizing a siliceous mixture until a phase.transformation occurs, resulting in the formation of a
glass-ceramic having 40-60% higher density than the starting mixture. The product has waste- -
immobilization properties similar to those of vitrified-borosilicate glass, which is an approved treatment
process for hazardous wastes and the only waste form currently acceptable at the HLW rep051tory For
'more detailed information on the process see EDF HWO-012 in Appendlx A. .

The HWO process desngn is based on the followmg processmg steps
1. ngh-level radloactlve waste calcme is pneumatlcally transported toa temporary storage cell

in the HIP facility where it is sized in a ball mill prior to being fed into a temporary
storage/blending vessel and homogenized.




2. Calcine is sampled, analyzed, and characterized. Based on the characterization, 2 HIPing
“recipe” is selected from a set of recipes developed prior to the start of processmg based on
the expected range of calcine composition in the CSSF.

3. Calcine is mixed with pre-sized amorphous silica and titanium (or aluminum) powder in
proportions specified by the selected recipe.

4.  The mixture is gravimetrically metered into a stainless-steel HIP can.
5. Alid (with a suitable venting tube) is welded to the can.
6.  The outside surface of the can is checked for contamination and decontaminated if needed.

7.  The filled can is devolatilized at elevated temperature (approximately 650°C), with the off-
gases vented through a manifold to an off-gas treatment facility.

8.  The can is evacuated to 0.5 torr and the evacuation port is welded shut, and then placed in a
HIPing vessel, which is pressurized with argon gas (approximately 20,000 psi) and heated to
1,050°C.

9.  The can is removed from the HIPing vessel, cooled, and non-destructively tested to
determine whether HIPing was successful

10. HIPed cans determined to be unsatisfactory are recycled (after grinding) and re-HIPed.
HIPed cans determined to be satisfactory are placed in 2 x 10 ft SRS canisters (three HIP
cans to a canister), and the canister is welded closed and transported to Interim Storage
Facility.

The intended final disposal site for the waste is a HLW repository. However, the waste must be
stored in an ISF until that repository is ready to receive HLW from the INEEL, probably some time after
2065.

2.5 Facility Description

2.5.1 Site Description

The HIP facility will be located in the northeast corner of the ICPP between the east perimeter
fence and Hemlock Street to the west because of its close proximity to the CSSF (see Drawing HWO C-1
in Appendix B).

Existing site soils consist of poorly graded, gravely and sandy alluvial deposits ranging from 35 to
40 ft deep, overlaying an 8-ft-thick clay layer which rests on top of a massive basalt bedrock formation.
There is no groundwater table located above the basalt elevation.

The floor elevation at grade will be higher than the 100-yr flood elevation in accordance with
RCRA requnrements or the ICPP probable maximum flood elevation. The lowest ﬂoor-level elevation
was chosen to minimize excavation of existing bedrock.

The facility was sited for delivery, service and emergency vehicle accessibility. Site roads connect
to existing streets and have adequate maneuvering area for delivery trucks.




2.5.2 Utilities and Infrastructure

. The utilities and mfrastructure associated with siting the HWO facilities at ICPP are detailed in a
Utilities and Infrastructure Report’®

2.5.3 Facility Layout

The HIP facility is designed to house the equipment and operations for processing waste and
provide essential features for safe and efficient operation and maintenance of the facility. Its layout is
based on centrally-located process cells with heavy concrete walls for shielding, and with limited
personnel access (see drawings HWO-A-1 through HWO-A-6, Appendix B). The cells are intended to
house equipment that presents a high radiation hazard but requires minimal maintenance. The perimeter

of the facility contains office space, support facilities and non-radioactive operation areas. The building
occupies an area measuring 302 x 320 ft.

Below Grade Features. The HIP facility consists of a below grade, centrally-positioned group of six
process cells, configured in four rows to accommodate four process lines. Three operating corridors
15-ft wide are located adjacent to the process cells. Two 30-ft wide HVAC canyon cells are located
between the two sets of process cells in each pair of cells. The HVAC canyon cells provide a secondary
function as access into the process cells. Each cell wall and roof is constructed of 3-fi-thick reinforced
concrete for shielding.

Stairways and freight elevators are located at the northwest and northeast corners of the building.
A personnel corridor is located on the south end of the facility for egress.

Empty Can Load Cell—This 600 ﬁ2 cell contains a coiling overhead door for receiving pallets
of empty HIP cans. The cell contains a 1/2 ton jib crane used to transfer cans to the hot fill cell through a
-shielding door.

Fill Cell—Filling of the HIP cans with the calcine/silica/titanium mixture occurs in this 600 ft?
cell. This hot cell contains stainless-steel-lined walls, floors, and ceilings; a shielded door for installation
of equipment; and one leaded glass, oil filled, 3.5 x 2.5 x 3-fi-thick shielding window aligned with the
remote handling equipment. Personnel access is provided through a door to the HVAC canyon located
between process lines. Any equipment requiring mamtenance outside of the cell will be dlsassembled and
removed through the DECON cell. :

Weld CeII—-—Aﬁer the filling process, the cans proceed to a welding station. The welding
equipment is located above the hot weldmg cell.- A shneldmg window and personnel door are provided.

DECON CeII—Decontammatlon of the cans pnor to devolatilization occurs in the DECON cell.
Access to the DECON cell from the size/grind cell is also provided for decontamination of = =
sizing/grinding equipment for maintenance and replacement. A shielding window is provided between
the cell and operatmg comdor

Size/Grlnd Cell-—Oﬁ"-specnﬁcatlon cans may enter the 1,200 fit’ size/grind cell from the Devol
cell above or the HIPing cell to the south. A large shielding door is provided for equipment installation
and a personnel door is provided for access. A shielding window provides visual line-of-sight for remote
operations.




HIP Cell—The 1,500 fi%, two-story HIP cell contains three HIP pressure vessels and furnaces,
shielding windows, and a personnel access door.

" Loading Cell—The final HIP cans are loaded into the 2-ft diameter by 10-ft long SRS canisters
(three HIP cans per canister) and placed on a transport cart. The carts proceed to the ISF through a
transfer tunnel connected to the two-story loading cell. .

HVAC Canyon—A 30-ft wide cell is provided for HEPA filter location for the process cell
ventilation systems. This centrally located HEPA canyon allows for the installation of air filtration units
close to the source of contaminants, and ehmmates the potentlal for contamination of a large ventllatlon
ductwork system. :

Above Grade Features. Level 0 contains four rows of eleven process cells with 3-fi-thick reinforced
concrete walls for shielding. Three 15-ft operating corridors surround the cells. The eleven cells include
blending equipment, DECON chemical tank storage, fill tank, weld equipment, DECON, devol/heat/weld,
HIP, QA/assay, canister loading, loadout, remote maintenance, and crane maintenance cells. The HIPing
and final loading cells are continued from a level of 20-ft. Administrative space including office, control
- room and restroom/change room space is located on the south side of the facility. An HVAC equipment
room is located on the east side of the facility on level 0-R. Seven stairwells provide egress and two .
freight elevators and a truck loading bay provide maneuverability for equipment and raw materials
throughout the facility. Airlocks are provided at the interface between the office and operating corridor
and directly between the operating corridor and the change rooms. The freight elevator acts as an airlock
for equipment entering through the truck loading bay.

Blender Equipment Cell—This clean cell contains the equipment necessary for the ribbon
blender located in the adjacent fill tank cell. An overhead coiling door provides equipment installation
access. . ' ‘

DECON Chemical Tank Storage—This clean cell contains two 200-gallon DECON chemical
tanks required for DECON capabilities throughout the hot process cells.

 Fill Tank Cell—This cell, located directly above the fill cell, houses the ribbon blender and
blended mixture calcine tank which feeds the HIP cans. This cell has 5-ft thick walls, floor, and ceiling
for shielding.

Weld Equipment Cell—This is a clean cell located directly above the weld cell and contains the
contact handled and maintained welding equipment.

DECON Cell—Decontamination of the cans prior to devolatilization occurs in the DECON cell.
A shielding window is provided between the cell and operating corridor.

Devol, Heat, Weld Cell—This cell contains three heaters in which the HIP cans w111 be
devolatilized. A final weld is performed prior to the can entering the HIP furnace in the HIP Cell.

HIP Cell—The upper level of the HIP cell contains a cooling station for the cans exiting the HIP
furnaces.

QA/Assay Cell—The QA/assay cell will contain equipment necessary to perform a fmal assay on
the HIP can prior to loading it into the SRS canisters. ‘
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Recycle Sizing Cell—TIt has been assumed that 0.1% of all the HIPed cans will require
destructive testing in order to qualify the HIP glass ceramic for disposal. Qualification will most likely be
reqmred by the repository to assure that the WACis being satisfied. It is possible for HIP cans to rupture
during the HIPing process. These cans and their contents will be recycled back into the process line for

re-HIPing. A recycle sizing cell containing various pieces of equipment will accomplish the recycling of
the HIPed materials. For a complete description of the equipment in this cell see EDF-HWO-011 in
Appendix A of this report.

Remote and Crane Maintenance Cells—Remote maintenance and crane maintenance cells
are provided for maintenance activities.

At 24-ft above grade, two groups of six cells are located above the process cells to hold clean
equipment necessary for the HIP machines and the devolatilization and heating of the cans. The off-gas
cell contains the equipment and filters necessary for the off-gas process. The cell containing the
reclaimed argon and the off-gas cell will be shielded with 3-fi-thick reinforced concrete walls. Located
above the fill cell are the calcine receiving tanks; cyclone; calcine removal equipment; and soil and
titanium bins. These cells have 5-ft thick reinforced concrete walls for calcine shielding. The equipment
cells are centered on the process cells, leaving room for roof hatches into the process cells for equipment
installation and removal. Located on the north side of the facility is loadout room for transferring large
equipment from the laydown area to trucks. |

At 45-ft above grade, two large shielded bridge crane areas provide hatch access to the six cells
below and are open to the roof hatches on the 24-ft level. Two 75-ton bridge cranes span the two crane
areas with hook access to all hatch covers. When cell access is required, the crane can move hatch covers
and transfer components to and from the decontamination cell. A bridge crane maintenance area is
located on the south end of each crane area.

.

2.5.4 Structural Design

Design loads for the new HIP facility shall be in accordance with DOE Standard 1020." The
process area and HVAC areas shall be designed to the Performance Category 3 level and the
administrative areas to Performance Category | requirements. For the PC-3 category areas, seismic
design will be performed according to the procedures and provisions of DOE 1020. The PC-1 areas will
be designed in accordance with the UBC, using seismic zone 2B and an importance factor of 1.0, a basic
wind speed of 70 mph, and an exposure category of “C.” Roof loadings will consider a minimum snow
load of 30 Ib/ft%, including any additional loading due to drifting, as applicable. Special loadings
~ considered for this facility include floor wheel loads from a 2-ton forklift in the operating corridors.

" The foundation system will extend to rock. - All walls and floors will be sized and reinforced
according to load-bearing (including crane) or shielding requirements and seismic criteria. Process cells
will have stainless-steel floors and liner plates. Inareas where only partial lining is required, the floor is
will be covered and wall liner will extend 4 ft above the floor level. Floor liner plates will be 1/4-in.
thick and wall liner plates will be 3/16-in; thick. The roof over the crane bay is cast-in-place concrete and
-the walls are 3-ft thick concrete for shielding purposes The HVAC exhaust equipment room will have
-~ reinforced concrete walls sized to meet shielding requirements. The remainder of the building
superstructure is conventional structural steel frame constructlon with column footings and grade beam
foundations at 5-ft below grade
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2.5.5 Instrumentation and Control

An evaluation of the requ1red instrumentation and controls has been conducted for the HIP facility.
Systems included radiological monitoring, closed circuit television (CCTV), plant control, data
management, life safety, and electronic and pneumatic instruments. A complete listing of the requlred
systems is contained in EDF-HWO-013 (see Appendix A). S

2.6 System Descriptions
2.6.1 HVAC System

Up to three air handling units will supply 167,000 CFM of conditioned air to the operating corridor
at levels +24 ft, 0 ft, and -20 f. Air from the operating corridors will be cascaded into the hot Cells via
air-handling units each consisting of supply blower and a one stage testable HEPA filter. The cascade air
supply units will have 100% redundancy for filter sections with less that 6,900 CFM and 50% redundancy
for filters sections with air flow greater than or equal to 6,900 CFM. Air from the hot cells will be
exhausted to the-ambient via two-stage testable HEPA filter units and exhaust fans. HEPA filters and
exhaust fans will have 100% redundancy for filter sections with less than 6,900 CFM air flow and 50%
redundancy for filters sections with air flow of greater than or equal 6,900 CFM. The HVAC system for
the HIP facility is described in more detail in EDF-HWO-014 (see Appendix A).

2.6.2 Off-Gas System

The process off-gas consists of (a) contaminated air from pneumatic transport of calcine to the HIP
Facility, (b) ventilation air from temporary storage vessels for radioactive waste calcine and HIPing
additives, (c) decontamination off-gas, (d) exhaust gases from devolatilization of pre-HIP and can sealing
operations, (¢) exhaust air from evacuation of HIP machines prior to pressurization with argon gas, and
(f) non-recyclable argon. All off-gas streams will be double HEPA filtered prior to stack discharge. In
addition to the final filtration, devolatilization off-gas will undergo an initial HEPA filtration through
small HEPA filters attached to each HIP can, and will undergo mercury extraction via condensation and
adsorption on sulfur-impregnated carbon. The initial HEPA filtration of devolatilization off-gas
minimizes the spread of contamination. Two banks of final HEPA filters are provided, one for operation
and one for backup.

2.6.3 Calcine Retrieval and Transportation System

EDF-WTS-002, in Appendix A, contains the detailed description of the CRTS portion of the HWO
(it also contains CRTS descriptions for other waste treatment options). This section is a summary
description of the CRTS.

The CRTS retrieves calcine from CSSF bins and places it directly in one of two transportation
systems. Each transportation system consists of two closed-loop stages of pneumatic calcine transfer.
The first stage pneumatically transfers calcine from the CSSF area to an Intermediate Transport Station
(ITS); the second pneumatically transfers calcine from the ITS to the fluidized bed calcine blending
vessels inside the HIP facility. The seven CSSF bins are covered by confinement enclosures that have an
associated ventilation, instrumentation, and control building. The calcine retrieval system will remove the
calcine from a bin and place it directly in the closed loop pneumatic transport system.

Calcine retrieval will be accomplished pneumatically with a suction nozzle and an air jet. The air
jet will fluidize the calcine inside the bin and the suction nozzle will lift it out of the bin. Calcine enters
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the transport system through a shielded jumper from the retrieval line. A vertical deployment apparatus
will keep the retrieval lines near the surface of the bulk calcine. The calcine will be retrieved at 2,700
kg/hr from each bin. When both transport systems are operating, calcine will be dehvered to the ITS at

5,400 kg/hr. The ITS delivers calcine ta the HIP facility at the same rate.

- Throughout calcine processing, retrieval can be switched from one CSSF bin to another as they are
emptied or as different calcine mixes are required. For example, the frequent switching between CSSF
bins could be used to adjust the mix of calcine types being delivered. The closed-loop pneumatic transfer
systems operate at a vacuum and minimize the amount of released transport air by recycling it. Each
system consists of the transfer line, a cyclone separator for removing the calcine from the air stream, a
sintered metal filter and a HEPA filter to remove solid particulate, a blower for air circulation, and an air
chiller to cool the air heated by blower compression. Each transport system will have a duplicate calcine
transport line, in case the original line becomes plugged. Each transport system will be accompanied by a
return airline, and all lines will be located above grade and bermed to provide shielding. Diverter valves
will ensure that calcine can be transported from the CSSF bins to the ITS or to the HIP facility in either
line of the transport system. The CRTS cyclone separators, sintered metal filters, HEPA filters, transport
blowers, and air chillers for the ITS are located in the HIP facility. The costs for these components are
included in the total costs for the CRTS given in EDF-WTS-002. The total CRTS costs are also presented
in Section 3 of this report.

2.7 Equipment Descriptions
2.7.1 Radiological Monitoring Equipment

The HIP facility is designed with appropnate radiological monitoring equipment. This equipment
will assure safe operation of the facility. The specifications for this equipment along with the quantities
and general location within the facility are contained in EDF-HWO-006 (see Appendix A).

2.7.2 Can Filling

Several can filling optlons were looked at for filling HIP cans with the calcine additive mixture.
The primary concern was to minimize the spread of radioactive contamination. The HIP can is conveyed
remotely until it is posmoned on a load cell located under the calcine and additives storage hopper The
can is vibrated while calcine is dispensed until a pre-determined weight is reached. To minimize
contamination, each HIP can uses an internal plastic liner that is heat-sealed remotely with a hot wire after
filling is completed. The liner material is selected to be chemically compatible with the HIP can and
waste material, and to decompose and volatilize fully during the devolatilization process. An apron is
provided below the can to catch any excess calcine if the can were to be accidentally overfilled. Fora
complete descnptlon of the can filling system see EDF HWO 004 (Appendix A).

2.7. 3 HIP Equ;pment

" ,The HIPing process has been developed at the INEEL on small-scale (1- to 6-in.) cans and those
results have been extrapolated to full-scale cans (approximately 23-in. diameter by 34-in. long after
HIPing). Three processed HIPed cans fit inside a 10-ft SRS canister. To optimize the loading, each
HiPed can must be in the form of a right circular cylinder after the HIPing process has been performed
A volume reduction of 50-60% is expected after HIPing. ‘To accomplish this, a corrugated HIP can is
used in this study, although there are other styles of HIP cans that can also achieve this goal. A
corrugated can contracts in length with no apparent contraction in diameter. Full-scale development of
the HIPing process is needed to optimize the HIP can dimensions.
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The production facility in this study is designed to produce approximately 5,700 SRS canisters,
each containing three HIPed cans, in a 20-year period. To accomplish this requires three production lines
with each line using three HIP machines (nine total). . A fourth full production line is used when one of
the other three is non-operational. The production facility will operate four days a week with two shifts
of ten hours per day to yield 36 HIPed cans per week (12 SRS canisters) with 50% down time. This study
further assumes that each HIP machines will have their own complement of necessary support equipment
like vacuum pumps, compressors, heat exchangers, argon tanks, and coolers, so that an equipment failure
in one line will have no impact on the other production lines. For the same reason, each HIP machine will
require its own transformer, contractors and silicon-controlled rectifiers.

‘The heart of the HIP equipment is the pressure vessel, in which the HIP can and its contents are
subjected to temperatures of 1,050-1,100°C and pressures up to 20,000 psi. For this study, a properly
designed, one-piece vessel must withstand 15,000 thousand operating cycles without failure and with
minimum routine maintenance and must be fully automated. Each pressure vessel will have an inside
diameter of 38 in. and a usable height of 66 in. and will be cooled by a coolant pumped through an
integral cooling jacket. Each pressure vessel will be heated internally by its own electrically-powered
furnace. The heating elements have been selected for long life and low maintenance.

Vacuum pumps must be employed to evacuate the air and moisture from the pressure vessel prior
to operation. Argon gas is used as the pressure medium and is introduced to the evacuated vessel. A
pressure of 0.5 torr is needed during evacuation and is achieved by means of rotary-piston pumps backed
by blower pumps. Three pressure vessels can be evacuated to 0.5 torr in one hour using one vacuum
system.

Argon gas will be supplied from a tank of liquid argon located outside the building to storage tanks
inside at a pressure of 5,000 psi using a heat exchanger and pump. To supply all four production lines,
approximately 100,000 scf of argon gas compressed to 5,000 psi in 18 storage tanks (16-in. OD x 21-ft
long) will be needed. Argon gas will be reclaimed for reuse. This will require 24 tanks (24-in. OD x
21-ft long) operating at 2,000 psi. HEPA filters will be needed between the pressure vessel and the
reclamation tanks to remove particulate.

Each production line will require its own compressor in order to achieve the 20,000 psi in each
pressure vessel. Each compressor (four total) will be rated to 100 hp. High-pressure liquid pumps are
also needed. These compressor systems will also be used to pump argon gas from the pressure vessel to
the reclamation tanks.

Each pressure vessel will require its own cooling system, which will consist of a cooling jacket,
coolant, heat exchanger, and a pump for circulation. The heat will be removed from the coolant in a
cooling tower located outside the building. A source of emergency cooling water will also be provided.
The cooling requirement per HIP machine is 1,400,000 Btu/hr.

Production line equipment would be operated from a centrally-located control room and would
include continuous remote monitoring of each process. A computer-controlled system with manual
backup is envisioned. The operation of the HIP machines would be completely automated, but a remote-
handled overhead crane would be required for loading and unloading the cans.

2.7.4 Can Sealing Systems

A friction welding machine will be used to effectively and quickly attach and seal HIP can lids
after filling. The basic machine is located in the weld equipment cell and is accessible for hands-on
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maintenance. A spindle extends through the cell ceiling to the weld cell station directly below. A cart is
used to position the HIP can directly under the spindle. A special fixture attaches to the HIP can body
and prevents it from rotating during the welding process. A mampulator loads a HIP. can head onto the
spindle and the spindle rotates and makes friction contact with the can. “The ‘spindle lowérs the head i into
position and the weld is completed. Quality assurance of the weld will be determined using non-
destructive measures. Inspection equipment may include magnetic particle or liquid penetrate
examination equipment.

HIP can lids incorporate a small riser tube to be used for evacuation of the can volatiles after the
head is welded in place.” A tube crimper and sealer mechanism crimps and seals the tube following
devolatilization. More detailed information on the can sealing systems is contained in EDF-HWO-005
(see Appendix A).

2.7.5 Devolatilization Equipment

Devolatilization and evacuation of the HIP cans prior to HIPing provides the maximum compaction
of the HIP can and its contents is realized when the can is evacuated and sealed prior to HIPing. Any
volatile compounds present in the HIP mixture during the actual HIPing process could vaporize and
prohibit maximum compression of the HIPed can which would result in a failed can.

The devolatilization process requires heating the filled HIP cans to 625°C for approximately 24
hours. During this time, a vacuum pump is connected to the HIP can’s vent tube. The vacuum pump
maintains a partial vacuum on the HIP cans to remove any volatiles that are released from the HIP
mixture (primarily residual H;O, CO,, Hg, and NO,). Any radionuclides (including Cs-137) that are
present remain bound in the HIP mixture. At the end of the devolatilization cycle, the HIP can is
evacuated to 0.5 torr (0.01 psi) or less, and the vent tube is crimped and welded using master-slave
manipulators. More detailed information on the devolatilization system is ¢ontained in EDF-HWO-008
(see Appendix A). E

Furnaces. There are three devolatilization furnaces in each devolatilization cell. The furnaces
incorporate a square split-tube design that allows greater accessibility for servicing activities and reduces
the lifting height required for lOading and unloading of cans.

One half of the furnace includes one side, a bottom, and a hinged half-lid. This part of the furnace
is stationary and is attached to the floor. The other half of the furnace consists of three sides and a half-
lid. This part of the furnace is mounted on wheels and driven by screw gear to make closing simple and
repeatable. The furnace walls are made of ceramic fiber. Heating elements are embedded in the ceramic
fiber on two sides of the fumace The elements are an lron-chrome type with a maximum temperature of
2, 550°F : »

Each furnace requires 480 V 3—phase pow er, and generates 40 kW with a loadmg of 12 66 watts per
' square in.. The surface temperature of the outer shell wnll be approxnmately 145°F.

Vacuum Pumps. There isa total of 4 vacuum pumps, one per devolatilization cell. - The vacuum
pumps are located in separate cells directly above the devolatilization cells. This allows easier access for
-servicing and permits the pumps to be non-radiation hardened. The vacuum pumps are used to pull a
continuous vacuum on the HIP cans during devolatilization. Three cans per devolatilization cell are
manifolded together and connected to one vacuum pump. ‘A condenser/heat exchanger is located in-line
between the HIP cans and each vacuum pump for removal of elemental Hg from the off-gas. The vacuum




is increased to 0.5 torr just prior to can closure and sealing. NO, and Hg will be present in the
devolatilized off-gas. The presence of NO, requires the selection of a corrosion resistant vacuum pump.

~2.7.6  Dry Decontamination Equiprﬁent

Vacuum hoses held by manipulators will be used where possible to cleanup contamination. 'High
priority will be given to maintaining cells as clean as possible to assist in manned entry. The vacuum
hoses will be equipped with HEPA filters and will be connected to the off-gas system. In addition,
carbon dioxide pellet blasting will be used to remove clinging or encrusted contamination from cans and
equipment. More detailed information on the decontamination equlpment 1s contamed in EDF-HWO-OOS
(see Appendix A). : :

2.7.7 Quality Control/Recycle System

In the HIPing process there will be a small portion of the HIPed cans that will be recycled into the
process due to quality assurance destructive examination of a representative portion of the cans or failure
of the cans to meet output specification or can failure during the HIPing process.. The HIPed material in
these cans will need to be reduced to a granular size and placed back into the HIP process stream.
Specialized pieces of equipment required for this system are; 36-in. diameter concrete saw, 250-ton screw
press, and jaw crusher. Specific information on the recyclmg system is contained in EDF-HWO-011 (see
Appendix A)

2.7.8 Remote Handling Equipment

Because of the highly radioactive nature of the materials being processed, the processing plant
must rely almost exclusively on automatic and remotely-controlled equipment. Such equipment is
installed so that routine maintenance or complete removal and replacement ean be accomplished
remotely. Shielded windows allow personnel to perform certain tasks by means of remote controls, and
to monitor the automated processes. To assist the production line operators, special tool-insertion ports,
manipulators, and windows are installed in strategic locations, and television cameras and special lighting
are provided throughout the plant. These lights are installed in such a way that they can be replaced
without entering the radiation zone. Each production line will have 13 shielded windows, 13 tool ports,
20 master-slave manipulators, 3 electro-mechanical manipulators, 10 lights, and 10 cameras.

The following is a brief description of one of the four production lines requiring remotely-operated
equipment. An empty HIP can is placed via a jib crane on a track-mounted, remote-controlled cart in the
filling cell where a mixture of waste and additives is contained in a hopper. The cart is moved under the
hopper and a plastic sleeve is pulled down from around the fill tube and inserted into the can, which is
then filled. After the plastic sleeve is heat-sealed and tucked into the can, the cart is moved to the weld
station, where a lid is welded in place via an inertial (friction) welder. This lid has a short, vent tube
jutting up from the lid’s center that will be used in a later operation. The cart is then moved to the lower
part of the decontamination cell. Here, a bridge crane lifts the can from the cart for decontamination and
then transports it to the next cell and places it in the devolatilization chamber where it is heated under
vacuum to release volatile agents. After a final vacuum is applied through the vent tube, the vent tube is
pinched off and welded shut. The can is then placed inside an overpack container for the HIPing
operation. The crane lifts the assembly and places it into the HIP pressure vessel; which, afier an initial
evacuation, is backfilled with argon gas, heated to 1,050°C, and pressurized to 20,000 psi. After the
assembly has soaked at temperature and pressure for a predetermined time, the assembly 1s removed from
the HIP vessel to cool; and the overpack container is set aside for re-use.
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The crane moves the HIP can to the inspection cell where it is examined for defects. If the can is
free of defects, it is moved to the loading cell. Empty SRS HLW canisters and the tops are delivered to a
staging area outside the. loadmg cell at elevation 0°-0" by forklift and placed on a shuttle cart. A shielding
door is opened. The cart is actuated to move through the shielding door into the loading cellandis
stopped by a locating mechanism at the welding station. The shielding door is closed. Three HIP cans
are loaded into the canister and the top is placed on the lower part of the canister by a positioning
mechanism. The top is then welded to the lower part and inspected. Following a successful inspection,
the canister is loaded through a hatch into the transport cart located beneath the loading cell. This cart can
transport up to four canisters to the ISF.

Remote handling equipment is detailed in EDF-HWO-005 (see Appendix A).
2.7.9 Interim Storage Facility Equipment

The ISF equipment to support the HWO is detailed in the Interim Storage Facility Scoping Study
Report*

2.8 Utility and Infrastructure Requirements

A utilities summary is provided in EDF-HWO-012 (sec Appendix A). The summary covers
process cooling water, potable water, fire protection water, steam, pressurized air, and electrical
requirements for the HIP facility. Engineering Design File EDF-HWO-006 (see Appendix A) contains
the breathing air requirements for the hot cells. A separate Utility and Infrastructure Study addresses
support facilities to provide the required utilities and infrastructure to the HIP facility
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3. COST

Table 1 presents the summary of the cost estimates for the CRTS, the HWO, the ISF, and the
Utilities Support. In addition, Table 1 includes a summation of the costs of all of these individual
facilities, which represent the total costs of the HWO. Appcndlx D presents the HIP facility detailed costs
estlmates and cash flow curves.

EDF-WTS-002 in Appendix A is the source of the CRTS costs developed for the HWO and
included in Table 1. The Interim Storage Study Report is the source of the costs of the IFS developed for
the HWO and included in Table 1. The Utilities and Infrastructure Report’ is the source of the costs of
the Utilities Support function developed for the HWO and included in Table 1.

The Total Project Cost (TPC) in Table 1 is the sum of the Total Esﬁmated Cost (TEC) for design

and construction plus Other Project Cost (OPC) The OPC includes development, pre-desngn and post-
construction activities.
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Table 1. HWO cost estimating summary.

ISF (K$)

Cost item CRTS (K$) | HWO (K$) Utilities (K8)| Total (K$)

OPC (unescalated) 21,267 188,329 16,228 1472 227,296
OPC Escalation 9,358 15,160 4,310 287 29,115
OPC Mgmt Reserve 0 0 0 0 0
OPC Contingency 10,475 61,711 5,161 443 77,790
Total OPC 41,100 265,200 25,699 2,202| 334,201
TEC (unescalated) 127,031 355,098| 224,756 13,299 720,184
TEC Escalation 53,841 93,692 80,542 4,109/ 232,184
TEC Mgmt Reserve 13,788 31,420 22,291 1,227 68,726
TEC Contingency 51,611 163,789 41,012 3,666/ 260,078
Total TEC 246,271 643,999, 368,601 22,301 1,281,172
TPC (unescalated) 148,298 543,427 240,984 14,771 947,480
TPC Escalation 63,199 108,852 84,852 4396 261,299
TPC Magmt Reserve 13,788 31,420 22,291 1,227 68,726
TPC Contingency 62,086 225,500 46,173 4109| 337,868
Total TPC 287,371 909,199 394,300 24,503| 1,615,373
Operations (unescalated) 72,781 813,532 95,689 58| 982,060
Operations Escalation 71,923 806,834 119,204 67| 998,028
Operations Contingency 43,411 486,110 64,468 38 594,027
Total Operations 188,115 2,106,476| 279,361 163| 2,574,115
Post Operations (unescalated) 21,960 246,078 65,515 343| 333,896
Post Operations Escalation 37,071 435,061 411,201 746 884,079
Post Operations Contingency 8,855 204,342 143,015 327| 356,539
Total Post Operations 67,886 885,481 619,731 1,416] 1,574,514
Total Cost (unescalated) 243,039 1,603,037 402,188 15,171| 2,263,435
Total Cost (w/escalation, mgt o S '

reserve, & contingency) 543,371 3,901,157| 1,293,391 26,079| 5,763,998
Discounted Cost (escalated) 196,876 1,106,861 255,814 12,489 1,572,040
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4. SCHEDULE

The design, construction, and operation project schedule is shown below in Figure 1 and in’
Appendix D. The entire schedule spans from start of conceptual design and project management in June
2001, until the end of D&D in December 2038. The 4-year construction schedule spans from November
2007 until November 2011. Testing will last three years, from January 2010 until startup in January
2013. The operation period is from 2013 through 2032, and D&D is from 2033 through 2038.
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Figure 1. HWO project schedule.




5. RISK ASSESSMENT

The overall risk for the HWO option has been broken down into three categories: project risk,
technical risk, and environment safety and health (ES&H) risk. An attempt has been made to quantify the
risk in each category on a scale of 1 to 9, 1 being low and 9 being high.

5.1 Project Risk

Project risk consists of completing the project within the designated bugdet and schedule. The
HWO'’s budget is based on the historic DOE budget cycle as applied through the duration of the project
and should be classified as a low risk. The principal risk to budget and schedule is directly related to the
technical risk of the successful development of the full-scale production waste form by HIPing. To
complete that development and to finish processing all of the HLW calcine by the end of 2035 should be
considered a reasonable risk. The project risk is judged to be 2.5.

5.2 Technical Risk

Technical risk consists of the project encountering technical difficulties during operation. These
difficulties may arise in the form of consistently turning out acceptable product. The product will have to
be eventually land disposed in a mined geologic disposal facility. Currently, vitrification is the EPA
treatment standard to qualify the mixed waste calcine for land disposal. Research performed at the
INEEL has shown that the HWO product is as good as or better than the vitrification product in
connection with durability and leachability. However, the data would have to be presented to the EPA to
qualify HIP as a treatment option for land disposal of mixed waste calcine. The nsk of not obtaining EPA
qualification for the product is estimated at 1.0. .

The other risk in consistently turning out acceptable product consists of reliably performing the
HIP operation to obtain dimensionally reproducible shapes. Considerable research has been performed at
the Chemical Processing Plant (CPP) on simulated waste. However, as mentioned in previous sections
this research was performed on 1- to 6-in diameter 4-in long pre-HIP cans, and this data has been
extrapolated to the 23.25-in diameter 34-in. long post-HIP forms. Additional research would need to be
carried out to arrive at a suitable pre-HIP can shape to consistently obtain the desired shape within
acceptable dimensional tolerances. The uniformity of packing the mixture in the HIP can effect the
uprightness of the final HIPed form. The HIPed form will have a tendency to lean towards the less
densely packed side if the mixture if not uniformly packed around the can central axis. To minimize the
potential for this problem, the HIP can will be vibrated periodically during filling to ensure uniform
packing density. Post-HIPed forms that do not meet dimensional and other tolerances will need to be and
can be reworked. However, the rework, if greater than anticipated, will affect plant through put. The
technical risk would ultimately depend on how well this additional research for the optimum pre-HIP can
shape is carried out.

HIPing, though a more recently developed technology, is now well known and there is no reason to
suspect that there will be any difficulty in obtaining the desired information from the research that needs
to be carried out. The overall technical risk is rated to be 3.0 because of the additional research that needs
to be carried out.
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5.3 ES&H Risk

- The ES&H risk arises from various accidents and mishaps that may occur during processing. The
process does not use hazardous chemicals. The mixed high-level waste calcine is the only hazardous
chemical involved in the HWO process. High pressures (20,000 psi) and high temperatures 1,050°C are
involved. However, these occur inside thick walled and shielded process cells which will not be occupied
when these conditions are present. Inert argon gas will be used in large quantities. Other than an
asphyxiation hazard and the fact that it will be present under high pressure, argon poses little ES&H risk.
The other ES&H risks ‘are associated with the use of cranes and other remote equipment and these are
similar to those that exist at any comparable facility remotely handling nuclear materials. There are some
risks associated with the fire potential of the titanium powder that is used as an additive prior to HIPing.
It is recommended that a future study address this potential (see Section 9.2).

The main ES&H risks unique to this facility are primarily associated with the spread of radioactive
contamination due to unforeseen and accident conditions. The threats that may potentially occur and their
consequences are presented below. Detailed evaluation and safety analysis is outside the scope of this
study.

o Calcine retrieval system develops a leak—Most of the calcine retrieval system will be under
a negative pressure with respect to the surrounding atmosphere. If a leak developed, the
leakage would be into the calcine retrieval system and this would not result in any ES&H
hazards, but would cause operational difficulties.

. Calcine and additives hopper develops a leak—This is an accident condition that falls under
the general category of contamination spread. The contamination spread would however be
to nonoccupied areas of the plant and would be cleaned up by manned entry into the
contaminated area. The ES&H hazard would be radiation exposure to operating personnel.
Unlike the calcine retrieval system where components are subjected to various abrasive
forces, the potential for a leak to develop in the calcine and additives hopper is minimal.

° Calcine spill from a HIP can—This spill could occur when the can is filled or later by the
can being tipped over before the lid has been sealed to the top of the can. The potential
consequences would be similar to that of the earlier incident where the hopper developed a
leak. A plastic sleeve concept will be used during can filling. This should limit the spread
of contamination not only during can filling but also later until the lid is sealed to the top of
the can, because the plastic sleeve will essentially form a bag around the calcine and keep it
confined to the inside of the can. However, the hypothesized accident could occur if the
plastic sleeve were accidentally punctured during the can filling operation.

. HIP can leak detected during devolatilization—1If a vacuum cannot be applied to a HIP can
during devolatilization, it would be an indication that the HIP can is leaking. There would
be a potential for the calcine to be drawn from the can into the vacuum system. A HEPA
filter will be included in this line to protect the vacuum system from contamination. The can
would have to be reworked by emptymg its contents and disposing of the failed can as

, radloactlve waste.

o HIP can leak during HIPing—This incident would be detected by the radioactive
contamination monitoring of the argon gas inside the pressure vessel during the HIPing
operation. A leaking HIP can could cause this incident. The consequences would be
contamination spread to the HIP machine components. The HIP can would have to be
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retrieved and recycled as in the previous incident, and the HIP machine decontaminated.
This could result in some down time.

¢  The ES&Hnisk is estimated'at 2 fora handling aiccident that tﬁaytim'i)aet Schedule.
5.4 Maturity of HIP Facility ﬁTechnology

_Guidance for determining the maturity of HIP facility technology is found in the Interim Guzdance-
Office of Science and Technology Technical Decision Process, DOE Standard Operating Procedure."
The maturity is classified by stages 1 through 7 titled (1) Basic Research, (2) Applied Research,
(3) Exploratory Development, (4) Advanced Development, (5) Engineering Development »
(6) Demonstration, and (7) Implementation. Requirements for each stage dealing with minimum goals,
objectives, measures of effectiveness, actions, and responsibilities to include requirements for entry into
the next stage are detailed in the reference.

The basic technology used in the HIP facnhty is well developed for the manufacturer of turbine and
other such components manufactured from powder aggregates. The HIPing of calcine waste has been
shown to work in the laboratory and a HIPed product that satisfies leaching and durability criteria has
been obtained. Additional testing however, would be required to determine pre-HIP can dimensions
because the testing was done on much smaller cans than the production-scale can. Only small-scale
testing has been completed using simulated calcine waste. Research performed at the INEEL has shown
that the HWO product is as good as or better than the vitrification product in connection with durability
and leachability. Hot isostatic pressing of materials in the commercial world has been on-going for many
years. This technology is well developed. The risk of failure due to maturity of technology is perceived
as low to medium.

The HWO technology is considered to be at the Engineering Development and Demonstration
stages (5 and 6). Calcine blending, glass frit transport, calcine and frit metering, and mixing are not as
developed; however, are estimated to be from the Exploratory Development to Demonstration stages (3 to
6). The off-gas system is estimated to be at the Engineering Development or Demonstration stage (5 or
6). The HIPing technology is not recognized as the best demonstrated available technology for treating
HLW and, currently does not have regulatory acceptance.

Most of the other aspects of the HIP facility, such as remote decontamination, remote and hands on
maintenance, remote handling, remote welding, remote leak checking, and swiping, remote canister
handling, and HLW radiation protectlon etc., are at the Implementation stage (7) in many existing DOE
facilities.
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6. FAILURE MODES

~~The following possible failure scenarios were identified during this study. Their evaluation is -
outside the work scope of this study. Most of the activities involved in this study’s proposed operations
have to do with movement of HIP cans and SRS canisters containing calcine, amorphous silica, and
titanium powder. The following is a list of possible failure modes:

. Calcine retrieval system develops a leak

Calcine and additives hopper develops a leak
o Calcine spill in the can loading cell while loading a HIP can
. Loaded HIP can is dropped prior to sealing

. HIP can found to be out of spec after HIPing

. Crane failure—loaded HIP can

. Crane failure—loaded SRS canister

J Transfer cart failure—Iloaded SRS canister movement
o Friction welder inoperable

. HIP furnace door inoperable

. HIP can leak detected during devolatilization

. HIP can leak detected during HIPing

. HIP vessel failure and release of high pressure argon.

A drop accident involving a loaded HIP can or SRS canister will not inflict unacceptable physical
damage to any of these items that would result in a safety concern to workers, the general population, or
the environment. All handling of loaded HIP cans and SRS canisters takes place in a shielded,
containment cell. Radioactive particulate resulting from an over-turned or dropped unsealed HIP can will
be contained in side the cells. HEPA filtered ventilation will prevent contamination from leaving the
cells. ' :

An electrical power failure will have the effect of shutting down all by-life safety systems in the -
HIP facility. -Crane activities are considered to be fail safe on loss of power and thus pose little risk to
workers, the general public, or environment.

The major impact from a failure would be to the schedule. The level of impact will be determined
by which items are involved; however, any accident will most likely halt all activities involving the
production and storage of SRS canisters until the accident is resolved and any subsequent operating
adjustments are made. For the HWO production rate assumed in this study, the overall schedule for
completion by 2033 appears to have some slack to accommodate some slippage.
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If a catastrophe were to cause the release of all radioactive materials in the processing plant,
approximately 700,000 curies would be released. That assumes that the released waste is from the most
highly radioactive sources.
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7. PROJECT DATA SHEETS—SUMMARY OF IMPACTS

Table 2 contains the project data for the HWO project. Data are presented for the construction, -
operation, and decommissioning phases of the project. Estimates are included for the following
parameters:

o Cost
. Schedule
. Air emissions

o Liquid effluents

) Solid wastes

. Utilities used

e Manpower requirements
. Regulatory requirements.

Because this project is at a very preliminary stage of design, much of the information presented in
this project data sheet is based on representative literature values, exiting laboratory data, and engineering
Judgment. Appendix D includes the cost estimates from which the cost data in this table were taken,
Appendix E provides the backup information for the remaining data in the table.

Project data sheets for the CRTS, ISF, and Utilities Support can be found in EDF-WTS-002 (see

Appendix A), the Interim Storage Study Report,’ and the Utilities and Infrastructure Report,’
respectively.
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Table 2. Project data sheet for HWO.

Generic Information

Description/function

EIS Alternatives (A, B, etc.)

Hot isostatically press HLW calcine in preparation for road-
ready storage awaiting shipment to a permanent repository

Nonseparations - Direct HIPing Option

Project type or waste stream HIPed HLW calcine.
Action type New

Structure type

Size (m%) 19,347 m®
Other features (e.g. pits, ponds, power/water/sewer  None

lines)

Location

Inside/outside of fence Inside ICPP fence
Inside/outside of building Inside HIPing Facility
Candidate for privatization? Yes

Construction Information

Cost ($): Preconstruction

Conceptual Design $139.793.860
Management Costs $17,906,490
Project Development $3,746,160
Permitting and documentation $42,042,780
SO Test & Start-Up $61,710,710
Total Preconstruction $265.200,000
Cost ($): Construction

ED&I $67,942,230
Management (PM/CM) $66,644,910
Construction $293,618,032
G&A/PIF $17,648,992
Procurement Fees, Mgmt Reserve, and Contingency $198,145,836
Total Construction (TEC) $644,000,000

Schedule start/end: Preconstruction
Schedule start/end: Construction
Schedule start/end: SO Test & Start-up

January 2001 through December 2006
January 2007 through December 2010
January 2010 through December 1012

Number of workers each year of construction (new/existing)

Nonradiation
Number of radiation workers (construction)
Average annual worker radiation dose (rem/yr)

100 New workers/yr
None
None
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Table 3. Continued.

Heavy equipment
Equipment used

Trips (construction materials delivery)

Hours of operation (including materials delivery
vehicles)

Acres disturbed and duration of disturbance
New

Previous
Revegetated

Air emissions
Dust

Major gases (CO,, H,0, O,, N») from diesel exhaust

Contaminants (Particulates, CO, NO,, SO.,
hydrocarbons) from diesel exhaust.

SO testing air emissions (trace SO,, NO-)
Total air emissions

Effluents

SO testing process wastewater (non-radioactive)
Sanitary wastewater

Lube Oil

Solid wastes
Type - construction trash
Radioactive wastes

Water usage:
Dust control

SO testing process water (once through cooling) -

Domestic water (construction and SO testing)

Hazardous/toxic chemicals and wastes
Storage/inventory ' '
Pits/Ponds created (m?)

Hazardous waste (SO Testing... spent activated
carbon)

Hazardous waste (construction)

Excavator, grader, crane, material delivery trucks
1,982
11,622 hours (total)

January 2001 through December 2037
None

3.7 acres
None

213 tons (total)
9,158 tons (total)
54 tons (total)

17 tons (total)
9,442 tons (total)

307,947,600 liters (total)
12,774,375 liters (total)
1,417 liters (total)

4,742 m® (total)
None

605,600 liters (total)
307,947,600 liters (total)
12,774,375 liters (total)

None
: 4.2 m’ (total)

217 m’ (total)
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Table 3. Continued.

Energy requirements

Electrical (MWh/yr)

Fossil fuel (liters)

Permits needed for construction

, 156 MWh/yr
357,807 liters (total)
NEPA documentation (prior to start of Title I

construction); New stationary sources/PTC/NOC/PSD for

non-rad air emissions; HAPs and TAPs and RCRA (part
AA,BB, and CC for air) for hazardous air emissions; air
operating permit; NESHAPs, NPDES, NESHAPs subpart
H for rad air emissions; approval of Engineering Plans;
Cross Connection Control Plans; report and specifications
for drinking water supply; RCRA Part A and Part B
permits. :

Operational Information
Cost ($): Operations
Faculty/Administration
Operations/Process Facility

Procurement, materials, utilities, maintenance

Total operations
Schedule start/end

$36,677,000
$219,751,000
$557.106,000
$813,534,000
January 2013 through December 2032

Number of workers each year of operation (new/existing)

Operations

Maintenance

Support

Total

Number of radiation workers

Average annual work radiation dose (rem/yr)

Heavy Equipment

Air Emissions
Radioactive off-gas

Effluents

Sanitary Wastewater

Process water (once-through cooling water)
Decontamination Solution (nitric acid)

Solid Wastes
Sanitary/Industrial Trash

29 .

15

34

78

22 (included in above total)
0.19 rem/yr per worker

None

0.1 tons/yr

1,535,196 liters/yr
102,649,200 liters/yr
37,850 liters/yr

433 m’/yr
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Table 3. Continued.

Radioactive wastes (canisters, amalgam)

Hazardous/toxic chemicals and wastes
Pits/Ponds used (m?)

Spent Carbon (mixed waste) -

Misc. hazardous waste

Water usage: :
Process water (once-through cooling water)

Domestic water

Energy Requirements:

Electrical

Steam

Fossil fuel (liters/yr)

Permits needed (for facility operations)

167 m*/yr 1,152,000 Cifyr

None
1 m*fyr <1 Cilyr
3 mfyr

102,649,200 liters/yr
1,535,196 liters/yr

8,472 MWh/yr
63,709,091 kg/yr
None
HAPs and TAPs and RCRA (part AA,BB, and CC for
air) for hazardous air emissions; air operating permit;
NPDES, NESHAPs subpart H for rad air emissions;
approval of Engineering Plans; Cross Connection Control

Plans; report and specifications for drinking water supply,
RCRA Part A and Part B permits.

Decontamination & Decommissioning (D&D) Information

Cost ($): D&D
Decommission
Decontamination
Demolition

Total D&D

Schedule start/end: D&D

Number of workers each year of D&D (newlexisting) B

Number of radiation workers (D&D)

Average annual worker radiation dose (rem/yr)

Heavy equipment:

Equipment used ;
Trips Roll-off trucks
Hours of operation (all heavy equipment)

Acres distﬁrbed and duration of disturbance
New

$34,142,000
$81,514,000
$130.,423,000
$246.079,000

- January 2034 through December 2036

593 New workers/yr
438 New workers/yr -
0.19 remvyr per worker

" Mobile Cranes, Roll-off trucks, Dozers, Loaders

15 per day
76,950 hours (total)

None
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Table 3. Continued.

Previous
Revegetated

Air emissions

Non-radioactive Fuel combustion gases (CO-, H:O, O,

N2)

Non-radioactive Fuel combustion contaminants (CO,

particulates, NO,, SO,, hydrocarbons)
Radioactive HEPA filtered off-gas

Effluents

Radioactive spent decontamination solution
Non-radioactive sanitary wastewater
Non-radioactive lube oil

Solid wastes:

radioactive
Non-radioactive (industrial)
Hazardous

Hazardous/toxic chemicals and wastes (type)

Storage/inventory
Pits/Ponds created (in°)
radioactive (mixed waste)

Water usage:
Process water

Domestic water
Source of water

Energy requirements:
Electrical MWh/yr)
Fossil fuel (liters)

Permits needed (e.g. for facility closures, physical
characteristics and quantities of radioactive and
hazardous materials remaining after closure)

None

None

3.7 acres

44,726 tons (total)
261 tons (total)

78,518 tons (total)

5,109,750 liters (total)
37.858,757 liters (total)
14,563 liters (total)

34,836 m®
26,193 m*
12 m
205 m’ (total)
141 m? (total)

6,854,625 liters (total)
37.858.757 liters (total)

ICPP site wells

Work will be done under closure provisiohs of existing

permits.

156 MWh/yr
1,747,533 liters (total)

5,110 Ci

348 Ci

1Gi
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8. POTENTIAL IMPACTS OF NRC LICENSING

The HIP facility presented in this report is not NRC licensed and therefore neither the HIP facility
design nor the cost estimate included were modified to include NRC licensing. This section contains a
brief discussion, gleaned from data contained in “The Regulatory Requirements and Criteria for ICPP
Proposed Waste Processing Facdmes " EDF-WTS-003 in Appendix A, and from the Waste Treatment
Facilities Feasibility Study Report,' of the potential impacts of NRC licensing on the WTS. Existing
NRC regulations are compiled in 10 CFRs, “Energy.” These regulations follow a similar philosophy
espoused by the DOE, the EPA, etc. The Commission has also issued regulatory guides (such as
NUREGsS) that provide acceptable methods to comply with the NRC regulations; they contain criteria for
facility design, operations, and health and safety.

The only (WTS)-type activity that the NRC has routinely licensed is HLW waste storage.
Currently NRC regulations do not exist to license WTS-type HLW separations or treatment facilities.
The most applicable licensing process regulations to the WTS are as follows: for LLW or low-activity
waste (LAW) facilities 10 CFR 2, 10 CFR 30, 10 CFR 51, and 10 CFR 61; and for HLW or high-activity
waste (HAW) facilities 10 CFR 2, 10 CFR 50, 10 CFR 52, 10 CFR 70, and 10 CFR 72. Licensing a
nuclear facility requires preparing and submitting an application and supporting documents to the NRC,
such as Safety Analysis Reports, Environmental Reports, quality assurance documents, training plans,
monitoring plans, and safeguards and security plans. The NRC licensing process is divided into four
stages: pre-application stage, application review stage, construction and operating license stage, and
decontamination and site closure stage. The licensing duration from submitting the application to
receiving of the license is expected to take three to five years, or longer. The Benefits of NRC licensing
are enhanced operating safety, strengthened relationships with stakeholders, and license-holder
participation in future regulation development.

Accordmg to data developed in the Fluor Daniel Inc., the Waste Treatment Facilities Feasibility
Study Report,' estimated capital cost percentage increases for NRC licensing of WTS facilities above
current DOE requirements for those facilities are as follows:

Waste Separations 21%
LAW Treatment 13%
HAW Interim Storage 26% - .
LAW Collection 8%
Calcine Dissolution : 15%
Calcine Transfer 14%
HAW Treatment 26% .
Infrastructure (Utilities) 9%

These estimates are hypothetical and highly speculative. The capitol costs here are equivalent to
the unescalated, current dollar TEC in the cost estimate presented in Section 3 of this report. Reference 1
also estimated the operating schedule 1mpact and dollar-value increase in annual operatmg costs for three
groups of systems as follows; A :

. Groﬁp I—Negligible Schedule Impact $1.3M

. Group II—Minimal Schedule Impact $2.7M
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o Group III—Significant Schedule Impact $4.7M.

Group I includes the LAW collection, infrastructure, and tank heel; Group II includes the waste
separations, LAW treatment, condensate collection, and environmental analysis Laboratory; and Group
Il includes the HAW independent storage, calcine dissolution, calcine transfer, and HAW treatment.
Additional costs resulting from operating schedule impacts experienced due to NRC involvement are
based on a “best guess” reflecting perceived likelihood of NRC’s difficulty in assimilating the Group into
their new regulatory framework. “Negligible” could range from no costs, to tens of thousands of dollars.
“Minimal” could range from a few thousand dollars to several hundred thousand dollars. “Slgmﬁcant”
could range from a hundred thousand to several million dollars.

The HWO is best characterized by Group III except it does not have a calcine dissolution system so
the portion of the increased cost associated with that facility must be subtracted from $4,700,000 Group
II cost to determine the HWO increase. Assuming the NRC licensing annual cost increase for the calcine
dissolution system is 1/3 this total, the annual cost increase for the HWO (the remainder of the Group III
system) is approximately $3,100,300. :

In the event that the HWO is licensed by the NRC, the increases in capital cost (based on a 14%
escalated TEC cost increase for the CRTS, a 26% escalated TEC cost increase for the ISF and the HIP
facility, and a 9% escalated TEC cost increase for infrastructure) and the 20-yr operatmg cost, will be
$299,761,000 and $62,000,000 respectively, for a total of $361,761,000. :

Some of the potential major impacts associated with NRC licensing of waste treatment facnlmes
other than cost, are:

) Increased oversight, including more public involvement and input in all decision processes

. More restrictive physical limits on some parameters, including exposure limits, seismic, and
tornado

. More strict radiation monitoring

. Restrictions on sharing utilities between facilities

. More stringent evaluations of the impact from off-site hazards'.

. Full testing required for emergency utilities

o Physical changes to the plant and equipment

o More elapsed schedule time required

. The methods to comply with some other codes and standards may be comphcated and

requnre more time

. Although the NRC may license the WTS facilities, it may not automatically inherit or adopt
the same agreements and obligations with the State of Idaho and EPA Reg:on 10 that are in
place for DOE and INEEL. ,
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9. CONCLUSIONS AND RECOMMENDATIONS

9.1  HIP Facility

The nonsepartions alternative HWO consists of CRTS, the HIP facility, ISF, and Utilities Support.
Designs are based on existing feasibility and conceptual designs for the other facilities that have similar
requirements. This report concentrates on the HIP facility portion of the HWO, which in this report will
produce approximately 5,700 SRS canisters for the nonseparations alternative, in its 20-year operating
life. This is equivalent to approximately 5,400 m* of calcined HLW. The planned date for all SRS
canisters to be in storage (in this case at the HWO ISF) is the end of 2032, which is ahead of the HLW
treatment date of 2035 targeted by the DOE and State of Idaho.> The HWO HIP facility will be designed
to treat dry calcine from the ICPP CSSF only. This is because of the assumption that all SBW will be
calcined and placed in the CSSF before the start of HIP facility operations.

“The total costs for the HWO are summanzed as follows and include costs for the CRTF, the ISF,
and the Utility Service:

Total Cost (unescalated) is $2,263,435,000
Total Cost (with escalation, management reserve, and contingency) is $5,763,998,000
Discounted Cost (escalated) is § 1,572,040,000.

If the HWO is selected in the Record of Decision, then 'communication should be initiated as soon
as possible with the NRC, State of Idaho, EPA, HLW Repository, and each state and EPA Region through
which the waste will be transported for disposal.

9.2 Future Studies

During the course of this study, the following ideas for future studies have surfaced:

. Potential Fire Hazards Handling Titanium Powder—Handling, storing, transporting, and
processing operations involving the titanium powder should be further studied to better
understand and design for the fire characteristics of this metal.

e . HIP Can Desngn and Testing—Minimal testing has been conducted at the INEEL using hot
isostatic pressing technology; only small scale tests have been conducted.” Further testing of
HIP can design should be conducted to arrive at the final design HIP can dimensions.

e HIP Can Sealing—A separate study will develop the design concepts for remote ultrasonic
examination equipment for checking weld integrity inside hot cells. The NRC requires
100% volumetric examination. In addition, the INEEL has done some preliminary work
involving friction welding lids to cans. This procedure needs to be perfected and other
methods for sealing the can need to be investigated.

e . Devolatilization of HIP Can Contents—Further studies should look at complications with the
heating and devolatilizing of the HIP can contents. Specifically investigate the temperatures
and time required to complete the process.




HIP Can Filling Equipment—A lot of information and practical experience has been gained
through the use of bagging systems at the INEEL. Remote bag sealing systems involving
calcine have not been perfected. More work is need in this area to look at problems with the
bagging system, remote handling, and sealing.

HIP Furnace Design—The furnaces incorporated into this design are relatively large. Hot
isostatic press technology is relatively new and only little experimentation has been
conducted on systems as large as those specified herein. Further studies and testing need to
be conducted on these issues. Full-scale development of the HIP process is needed to
optimize the HIP can dimensions:

Location of the HIP facility in Reference to the CSSF—The location of the HIP facility as
depicted in this study should be re-evaluated. Close proximity of the HIP facility to the
CSSF is very desirable due to transport problems of the calcine. In the current design the
HIP facility is located due North of the CSSF. An evaluation of locating the HIP facility due
East of the CSSF should be completed. Moving to this new location would make transfer
piping much shorter. Also, the present North location may place the facility on
contaminated soil.

Determine if a standard 15-ft long “Hanford” HLW canister should be substituted for the 10-
ft SRS Defense Waste Processing Facility canister assumed in this study—Use of a 15-ft
canister would increase the HIP facility construction costs but would reduce the operation
(SRS canister handling) costs, and greatly reduce off-site transpiration and disposal costs. A
large net cost saving, primarily as a result of reduced transportation and disposal costs, could
be realized by using the 15-ft canister.
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Engineering Design Files

The engineering design files (EDFs), prepared for this study are listed below.

EDF-HWO0-001
EDF-HWO0-002
EDF-HWO0-003
EDF-HWO0-004
EDF-HWO-005
EDF-HWO-006
EDF-HWO-007
EDF-HWO0-008
EDF-HWO-009
EDF-HWO-010
EDF-HWO-011
EDF-HWO0-012
EDF-HWO-013
EDF-HWO-014
EDF-WTS-002
EDF-WTS-003

EDF-WTS-004

“Regulatory Analysis & Planning Path for HWO Scoping Study”
“HWO Can Design and SRS Canister Loading Information”
“Hot Isostatic Pressing (HIP) Equipment”

“HIP Can Filling”

“Hot Isostatic Press Handling Equipment”

“Radiological Evaluation for the Calcine HIP Feasibility Study”
Deleted

“Devolatilization Equipment”

“HWO Electrical Requirements”

“HWO Staffing “

“Recycle Sizing Cell”

“HIP Waste Option (HWO) Design Basis”

“HIP facility Instrument and Control Evaluation”

“HIP Facility HVAC”

“Calcine Retrieval and Transportation”

- “Regulatory Requirements and Criteria for ICPP Proposed Process Facilities”

“chulétory and 'Design R¢quirements for Waste Treatment Facilities”
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431.02¢# ENGINEERING DESIGN FILE Function File Number - SPR-01

11/18/97 EDF Serial Number - EDF-HWO-001
Page 1 of 8
Project File Number 02BGO
Project/Task Waste Treatment Project Feésibility Studies
Subtask - : HIP Waste Optjon (HWO) Scoping Study
Title: 7 Regulatory Analysis & Plamiing Path for AWO Scoping Study
Purpose: - The purpose of this EDF is to document the regulatory analysis and planning path forward for

the Hot Isostatic Pressing (HIP) waste option scoping study. The HIPing process uses highw
pressure and high temperature to convert calcine or other solid wastes to a glass-ceramic waste
form. HIPed waste cans will be plced in Savannah River shipping canisters and, ukimatly, senq
to a geologic reposnory for permanent disposal.

ummary:

The HWO wase will be in a treated condition and meet applicable physical specnﬁmtlons so as to 1) permit
ukimat disposal in a geologic repository outside the State of Idaho, and 2) permit the waste to be excuded from
the Resource Conservation and Récovery Act (RCRA) hazardous waste management requirements.

The HIPed waste is classified as mixed high-level waste (HLW) [ref: 1]. The hazardous components of the HIPed
waste are subject to RCRA requirements and the radioactive contaminants are regulated under the Atomic Energy
Act (AEA). RCRA has established treatment standards under the Land Disposal Restrictions (LDRs), 40 CIR 268,
for hazardous wase when the waste is land disposed. The HIP process is not a LDR specified technology.
Therefore, the HWO will need to be approved by the Environmental Prokection Agency (EPA) Admistrator
under the procedures set forth in 40 CFR 268.42(b), determination of equivalent treatment (DET). Approval
should not be a problem since the EPA has stated its belief that the glass-ceramic pracess is more efficient than the
specified technology process (vitrification) for calcine wasie forms [ref: 2). EPA has ako determined that the
ghss-ceramic waste form that results from HIPing calcine is an acceptabke technology to meet best demonstrated
awailable technobgy (BDAT).

Since the potential repository at Yucca Mountain currently does not accept any hazardous wastes, the HIPed waste
must be delisted prior to disposal at the repository. The delisting must be approved by both the waste shipping
(Idaho) and the waske receiving state (Nevada), as well as all other states through which the waste is transported.

The wastes can also be delisted prior to or after calcination if their concentrations at either point are below the LDR
regulatory levels. Criteria for acceptance and disposal of wastes at the Yucca Mountain repository have not been
finalized. However, it is anticipated that the wase acceptance process will require demonstration of compliance
with the Environmental Management (EM) Waste Acceptanoe Product Specifications (EM-WAPS) via four
different documents, each prepared by the waste generator, reviewed and accepted by EM, and provided to the
Office of Civilian Radioactive Waste Management (OCRWM). These four documents are: (1) the Waste Form
Compliance Plan, (2) the Waste Form Quahflcatlon Report,(3) Pmducuon Records, and (4) SlDrage and Shlppmg
Records. '

Distribution: N. E. Russell MS 3765 K L. lellams MS 3765

Author Dept. - -|Reviewed - = Date R Approved ‘ Date
D. E: Stacey } 4130 : oo /el R
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431.02 ENGINEERING DESIGNFILE : Function File Number - SPR-01
11/18/97 : : EDF Serial Number - EDF-HWO-001 -

Page 2 of 8

Introduction: The calcined waste will be HIPed without further processing (thus the term ‘direct

HIPing’), packaged and shipped to a geologic repository for permanent disposal. The calcined waste

will be HIPed using the following process: All remaining high level liquid waste (HLLW), Sodium-

bearing waste (SBW), and other radioactive waste currently stored in the Tank Farm at the Idaho

Chemical Processing Plant (ICPP) is calcined. The calcine is temporarily stored in binsets until it can
- be HIPed. Calcine is taken from storage and blended with HIPing additives. This HIPing mixture is

- poured into thin-walled stainless steel HIPing cans designed to deform to ‘a size and shape which will

‘allow +80% utilization of storage volume in a standard 2 ft diameter x 10 ft storage/disposal canister.

" A closure cap is welded to the tops of each can which incorporates a venting tube. The latter is

capable of being sealed by a standard crimp-and-weld operanon, and will incorporate a filter element

comparable in performance to a HEPA filter. The cans are placed in a devolatilizing fixture in which

" the vent tubes are connected to a vacuum source and the centerline temperature of the can is raised to
approximately 625° C for 16 to 24 hours. This step removes remaining undesired volatiles from the

HIPing mixture (primarily residual H,0, CO,, Hg, and HO,), but leaves radlonuclldes [including Cs-

 137] bound in the HIPing mixture. After devolatilization, the vent tube on the can is crimped and

welded closed. The can is removed from the devolatilization fixture and placed in a HIPing machine.

The HIPing machine is sealed shut, evacuated, and pressurized with argon gas., The internal heater of -
the HIPing machine is activated and the cans are heated and further pressurized (by heating only) to

the required temperature and pressure. Processing temperatures for the HIP process are similar to

vitrification, typically 1050-1100°C. The typical HIP operating pressure is 20,000 psi.

HIPing is considered complete once the centerline temperatures of the cans have reached the
required value and remained at that value for 4 hours. The cans are removed from the HIPing
machine and moved to a cooling area. Following cooling to near-ambient temperature, the cans are
moved to a decontamination area. The cans are decontaminated and non-destructively tested to
verify solidification of all the mixture. Cans passing non-destructive testing are packaged in
Savannah River shipping canisters and moved to interim storage. Cans not passing non-destructive
testing are transported to a dissolution cell where they are sized, ground, and redissolved in
concentrated nitric acid solution. The latter is recycled with other liquid tank farm wastes through the
calciner and back to the HIPing facility.

This EDF is outlined to address the following areas (based on programmatic assumptions and
Programmatic Regulatory Planning Path):

Provide specific regulatory classification for the proposed HIPed waste form
e Determine the waste form requirements as specified in the repository waste acceptance criteria
(WAC) and the regulating authority for the waste repository :
e Determine the regulatory requirements for handling, packaging, storing, and transporting the
HIPed waste ’ '
e Specify a regulatory planning path that will allow the HWO concept to be used for producmg,
storing, and eventual transportation of the HIPed HLW, including any exceptions/variations that
must be addressed with the regulatmg authorities to make this approach viable 1nclud1ng'
assumptions. '
¢ Quality Assurance (QA) Program




431.02% ENGINEERING DESIGNFILE Function File Number - SPR-01
11/18/97 HERE EDF Setial Number - EDF-HWO-001

Page 3 of 8

Programmatic Assumptions: (1) The HIPing operation is assumed to provide the BDAT to meet
the Land.Disposal Restriction (LDR) for all constituent wastes. (A waiver will be granted to allow the
HIng process to be used as BDAT for other hazardous constituents which currently require LDR -
technology specific treatment other than vitrification 40 CFR 261 Subpart C), (2) The key
component of the INEEL waste management plan is the de-listing of “listed” hazardous wastes in
the various waste streams such that RCRA requirements do not apply [ref: 3]. (3) The waste is
packaged according to the specifications listed in the Repository WAPS, the waste form meets the
required physical characteristics and is accompanied with the required documentatton and the HIPed
form is qualified by the CRWMS. : :

Regulatory Classification of the HIPed Waste Form: HLW is defined by origin, not
radionuclide concentratlon limit. Based on:the NRC definition, HLW is highly radioactive material
resulting from the reprocessing of spent nuclear fuel (SNF), including liquid waste produced directly
in reprocessing and any solid material derived from such liquid waste that contains fission products in
sufficient concentrations. Department of Energy (DOE) Order 5820.2A refers to HLW as waste in
concentrations requiring permanent isolation. Thus, HLW definition relies on source term to define
HLW and radionuclide concentration is implied within context but these limits are not specified or
defined [ref: 1].

The calcine wastes to be HIPed were and will be produced from a variety of wastes including HLLW,
SBW, and other radioactive wastes. These wastes have been stored in the Tank Farm at the ICPP. The
Settlement Agreement between the State of Idaho and the DOE calls for the calcination of the
remaining HLLW and the SBW wastes by June 30, 1998 and December 31, 2012, respectively. Direct
HIPing of these calcines will result in a glass-ceramic HIP waste form. Under the Settlement
Agreement between the State of Idaho and the DOE, the SBW calcine will be treated the same as HLW
calcine. In addition, the waste at the ICPP has been determined to potentially contain RCRA listed
wastes and characteristic hazardous constituents. Hence, all HIPed waste will be considered mixed
HLW [ref: 1]. :

Estimates of the waste volumes and compositions for the different process methods being considered,
including the HWO, are documented - in- a report authored by C. M. Barnes [ref: 4]. The
‘developmental nature and process uncertainties . present in all of the methods being considered
contribute uncertainty to many -of the estimates. The report clearly notes that very little analytical
data are available for radionuclide, and RCRA-hazardous contaminants in the calcine. Data generated
was based pnmarlly on calcme composmons calculated from: calcme feed composntlons

- The proposed method of dlrect HIPing has”been identified as candidate material for storage. A
. complete _ description ..of the waste form including volumes, density, hazardous constituents and
concentratlons and estimated activity will be developed in the future [ref: 5]. g

Disposal Requirements: - As previously discussed, the HIPed waste form will be considered as
mixed HLW, and is subject to the requirements: of both the AEA and the EPA RCRA. The State of
Idaho adopted the Federal EPA RCRA regulations, and it has the authority to implement them in
Idaho. The disposal of these wastes must be in accordance with the requirements established by the
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EPA, the DOE, the DOE Idaho Operations Office (DOE-ID), -the Department - of TranSportatlon
(DOT), the NRC, and other appllcable state and local standards.

The hazardous components of the mlxed HLW are subject to RCRA requirements and the radioactive
contaminants are regulated under the AEA. The specific standards for radioactive materials
‘management developed under AEA are administered through the DOE and the NRC regulatlons for
disposal of HLW in a geologic repository.

The HIPed waste form will contain a number of radionuclides and RCRA hazardous chemicals [ref:
4,6]. . RCRA hazardous constituents fall into two categories, characteristic hazardous wastes as
identified in 40 CFR 261 subpart C, and the Lists of Hazardous Wastes as identified in 40 CFR 261
subpart D (“listed wastes”). The RCRA hazardous constituents include characteristic heavy metals,
organic chemicals, and other inorganic. The majority of the hazardous chemicals are also RCRA
“listed” wastes. In accordance with 40 CFR 268 Subpart C, characteristic hazardous wastes must be
treated to a concentration based LDR standard - which allows the treatment residues to be excluded
from additional regulations as a hazardous waste. :

RCRA has established treatment standards under the LDR, 40 CFR 268, for hazardous waste when the
waste is land disposed. Hazardous waste codes and their treatment standards are identified in the table
of “Treatment Standards for Hazardous Wastes” in 40 CFR 268.40. The treatment standards are
expressed either as specified-technologies or as waste concentrations, and they are based on the
performance of the BDAT for a waste code. For wastes covered by a technology standard, the wastes
may be land disposed after being treated using the specified technology or an equivalent treatment
technology approved by the EPA Administrator under the procedures set forth in 40 CRT 268.42(b),
determination of equivalent treatment (DET). The HIP process is not an LDR:specified technology.
Therefore, a DET petition must be submitted to the EPA for using the alternative HIPing method in
place of the EPA specified borosilicate glass technology (vitrification). The DET petition is also
needed for the RCRA hazardous waste codes which require other LDR technology-specific treatments

It is anticipated that the EPA will approve a DET petition for using the HIP process in place of the
EPA specified borosilicate glass technology. DOE believes that the glass-ceramic form meets the
definition of high level vitrification (HLVIT) in 40 CFR 268.42 Table 1 [ref: 2]. DOE has also
compared the definition and the waste acceptance criterion for the Defense Waste Processing Facility
(DWPF) high level waste form to the data on glass-ceramic waste form. From the comparison,. the
glass-ceramic waste form meets the definition of borosilicate waste glass as well as the waste criterion
applicable to such material [ref: 2]. Based on technical evaluations, and laboratory and pilot plant
mockup tests, EPA has stated its belief that the glass-ceramic process is more efficient than the glass
process for calcine waste forms. EPA has also determined that the glass-ceramic waste form that DOE
is proposing to use is an acceptable technology to meet BDAT.

HLW Repository Waste Acceptance Criteria: The Nuclear Waste Policy Act (NWPA) of
1982 established a federal policy and the DOE responsibility for management and disposal of spent
nuclear fuel and HLW of domestic origin in geologic repositories. ‘It established the OCRWM to
carry out the DOE responsibilities, subject to repository licensing by the NRC and the standards set
by the EPA. The 1987 amendments to the Act, Nuclear Waste Policy Amendments Act (NWPAA)
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required, however, that the DOE characterizes only Yucca Mountain and terminate activities at other
sites. Thus, the Yucca Mountain site in Nevada was designated for characterization as the candldate
site for a HLW geologlc repository. 'Criteria for acceptance 'and dlsposal of wastes at the reposntory
have not been finalized.

Presently, the potential repository at the Yucca Mountain is not regulated under the RCRA as a
hazardous waste, Subtitle C disposal facility. Therefore, it cannot accept any hazardous wastes [ref:
7]. Hence, the HIPed waste must be delisted prior to disposal at the repository. The delisting must be
approved by both the waste shipping (Idaho) and waste receiving states (Nevada).. The wastes can
also be delisted prior to or after calcination if their concentrations at either point are below the LDR
regulatory levels.

The DOE EM develo'péd the EM-WAPS for the high level waste form generators as the basis for their
waste acceptance programs. The specifications are based on the DOE criteria and EPA regulations.
The EM-WAPS provide background information detailing the deliverables required by the waste
acceptance process. They are the technical specifications the waste form generators are required to
meet in order to ensure acceptance of their vitrified HLW into the Civilian Radiocactive Waste
Management System (CRWMS). The CRWMS is the composite of the sites, and all facilities, systems,
equipment, materials, information, activities, and the personnel required to perform those activities,
necessary to manage canistered waste form disposal.

The waste acceptance process requires demonstration of compliance with the EM-WAPS via four
different documents, each prepared by the generators, reviewed and accepted by EM, and provided to
OCRWM (ref: 1]. These four documents are: (1) the Waste Form Combliance Plan, (2) the Waste
Form Qualification Report, (3) Production Records, and (4) Storage and Shipping Records.

Most of the WAPS information is useful by providing physical requirements and limitations
associated with a glass log canister for storage.. The same performance requirements will probably be
required for the HIPed HLW. Based on review of the Repository WAPS, there is nothing that would
prevent using the HWO system concept for waste processing, storage and shipping, provided:

o The waste is packaged according to the specifications listed in the WAPS =~

e The waste form meets the’ requnred physxcal charactenstlcs and is accompanled with the required
- documentation ,

e The HIPed form is quahﬁed by the CRWMS

A DOE comprehenswe env1ronmental assessment of several lmmobnhzanon technologles for HLW
led to the recommendation of borosilicate glass as the waste form that will be accepted into the
repository [ref: 8). However, provisions exist for qualifying other waste forms. This provision will
have to be mvoked to quahfy the HIPed HLW form for repos:tory dnsposal

,Regulatory Requnrements for Handling, Packagmg, Storing, and Transportmg the HlPed
HLW: Under DOE O 460.1, Packaging and Transportation, - Each package and shipment of
hazardous materials shall be prepared in compliance with Hazardous Materials Regulations of the
DOT, Title 49 CFR Parts 106-199 and applicable tribal, -State, and local regulations not otherwise
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preempted by DOT. Exclusions to DOE O 460.1, include activities that are regulated through a
license by the NRC or a State under an Agreement with the NRC, including activities certlﬁed by the
NRC under section 1701 of the Atomic Energy Act.

At present, the NRC is not authorized by law to license DOE facilities for HLW processing and HLW
short term storage. However, based on a recent DOE proposal, the NRC could take responsibilities
for regulating the DOE nuclear facilities. If such were to happen, handling of HIPed HLW would be
subject to NRC 10 CFR 72 licensing requirements during the receipt, packaging ‘and storage as
required for SNF, with the transportation cask subject to additional requirements of 10 CFR 71 for
transportation. . It is assumed that the Department of DOT Research and  Special Programs
Administration will approve shipment of special form HAW in NRC approved Type “B” shipping -
containers [ref: 9]. Overall the HAW would be controlled storage under 10 CFR 71, transported
under 10 CFR 71, with packaging acceptable at the repository as defined in the EM-WAPS.

Currently, the NRC requires that canisters used to carry vitrified HLW to the potential Yucca
Mountain repository with plutonium in excess of 20 Curies to be doubly contained (10 CFR 71.63).
Recently, the NRC proposed to amend its regulations to remove the double containment requirements
for canisters of vitrified HLW containing Plutonium [ref: 10]. The NRC believes solid forms of
plutonium that are essentially nonrespirable should be exempted from the double containment
requirement. It is reasonable to assume that the glass-ceramic HIP waste form would also be exempt
from the double containment requirements. Even so, the HIP can in conjunction with the Savannah
River shipping canister would in effect provide double containment

Note: All treatment processes will need to be permitted under Idaho’s Hazardous Waste Management
Act (HWMA) as well as DOE or NRC requirements.

Note: Delisting petitions are primarily granted by the state in which the waste is to be disposed. In
addition, if the waste is to be shipped as a non-hazardous waste, then a delisting petition must be
granted for each state and region through which the waste will travel on the way to disposal. This is
an assumption that needs to be applied for transportation issues.

Regulatory Planning Path and Assumptions: The regulatory path forward should include
early interactions with NRC, appropriate State of Idaho agencies, and DOE’s OCRWM to obtain
input on planned approaches and common issues being addressed for proposed repository RCRA
materials, through development of detailed Licensing Plans and Strategies to facilitate licensing of
storage and treatment facilities. This regulatory path forward is more clearly addressed in the /daho
Chemical Processing Plan High Activity Waste Treatment Project Regulatory Assessment Report,
prepared by R. G. Morgan and S. E. Leroy, Duke Engineering Services, Inc. S. E. Leroy letter to V.
L. Jacobson, dated April 25, 1997 [ref: 3].

QA Program: DOE-ID has directed the use of the applicable portions of DOE/RW-0333P, Quality
Assurance Requirements and Description, as the baseline requirements document for developing and
implementing SNF quality - assurance programs. In addition, the EM-WAPS Rev. 01, Waste
Acceprance Product Specifications for Vitrified High-Level Waste Forms, May 1995, also imposes a
QA Program consistent with the QA requirements under the DOE/RW-0333P. This program requires
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the waste generator to establish, maintain, and execute a QA program that applies to the testing and
analysis activities that demonstrate compliance with the EM-WAPS during waste form qualification,
production, handling, storage, and preparation for shipment.” The generator is also required to submit
an action plan, signed by authorized personnel through EM to DOE-OCRWM for correction or
disposition of nonconforming waste forms for verification and documented approval from the
OCRWM. The action plan must identify and describe the nonconformance and any action to change
and correct the existing nonconformance.
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Waste Treatment Project Studies

HIP Waste Option (HWO) Study

Title:

HWO Can Design and SRS Canister Loading Informaton

Purpose:

The purpose of this Engineering Design File (EDF) is to propose a can design for the HWO.
The can is designed to meet weight and volume requirements that would allow three HIPed
cans to be loaded in a Savannah River canister and deposited in a geologic repository. This
EDF also estimates the size and weight of a filled HWO can. '

Summary:

‘scoping study. The process data is far too prehmlnary to worry about changes at this pomt in

A corrugated-wall (also known as “ bellows” ) can is the selected design for the HWO. The can
will deform in the axial direction while resisting deformation in the radial direction. This will
help ensure that the post-HIP cans fit into the Savannah River canister. Future experimentation
will determine the number and size of corrugations in the can wall. The can’s wall will be made
of standard 15 gauge stainless steel. The ends of the HIP can will be made from 172 inch stainless]
steel plate. The top will have a 5 inch diameter hole that will be used in conjunction with a bag
system to fill the cans with calcine. A stainless steel plug will be friction welded to the top of each
can after filling operations. The lid will incorporate lifting flanges and a vent tube. The vent tube
will be used to devolatilize and evacuate the can prior to HIPing operations.

The weight of a Savannah River canister loaded with 3 HIPed cans could theoretically range
from 2742.2 kg (6046.5 Ib) for a 94% filled Savannah River canister to approximately 2461 kg
(5426 1b) for an 80% filled Savannah River canister. The geologic repository Waste Acceptance
Criteria (WAC) presently requires that canisters be at least 80% filled and weigh less than 2500
kg (5512 1b) for acceptance. A Savannah River canister filled with 2500 kg (5512.51b) of
HIPed waste will fill approximately 82% of a Savannah River canister’ s volume

The 82% limit exceeds the 80% fill volume height by only approximately 2 inches. This leaves
very little margin for error. One of two things should be considered: 1) the repository WAC
should be reviewed and modified to accept a higher weight limit or reduce the volumetric fill
requirement for thds waste form, 2) the HIP waste product (HWP) density should be reduced
from the 3.2 gkm”. ‘Modifying the process design to slightly reduce the densxty of the final
HWP would allow for an increase in the fill volume height while maintaining near maximum
weight capacity. This modification' would provide an increased margin that would avoid possible
higher rejection rates. Neither of these recommendanons should be implemented as part of this

time. This is merely a heads up for future work.
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1. _ Introduction: This EDF addresses the HIP can that will be utilized as part of the HWO. The
proposed HWO of calcined waste is a result of research that has been performed at the Idaho National
Environmental Engineering Laboratory (INEEL), the ICPP, and Argonne National Laboratory-West
(ANL-W) for a number of years. The process will convert high level nuclear calcined waste to an
impervious, non-leaching, ceramic-glass waste form. The HIPed waste will then be loaded into
Savannah River shipping canisters for final disposition at a geologic repository.

1.1 Description of Hleg Process: The HWO calls for HIPing calcined waste using the
following process [ref 1]: All remaining high level liquid waste (HLLW), Sodium-bearing waste
(SBW), and other radioactive waste currently stored in the Tank Farm at the Idaho Chemical
Processing Plant (ICPP) is calcined. The calcine is temporarily stored in binsets until it can be HIPed
Calcine is taken from storage and blended with dry, organic-free, sized, soil and titanium powder.

~ The blended HIPing mixture is placed into thin-walled stainless steel HIPing cans designed to deform
down to a size and shape which will allow +80% utilization of storage volume i in a standard 2 ft

k - diameter x 10 ft long storage/disposal canister. A closure cap is welded to the tops of each can which

incorporates a venting tube. The latter is capable of being sealed by a standard crimp-and-weld
operation. The cans are placed in a devolatilizing fixture in which the vent tubes are connected to a
- vacuum source and the centerline temperature of the can is raised to 625° C for approximately 24
hours. This step removes remaining undesired volatiles from the HIPing mixture (primarily residual
H,0, COyx, Hg, and HOy), but leaves radionuclides [including Cs-137] bound in the HIPing mixture.

After devolatilization, the vent tube on the can is crimped and welded closed. The can is removed
from the devolatilization fixture and placed in a non-sealing outer can for potential contamination
control prior to placement in the pressure vessel. The outer can and the HIPing can are placed
together inside a HIPing machine. The HIPing machine is sealed shut, evacuated, and pressurized
with argon gas. The internal heater of the HIPing machine is activated and the cans are heated to
1050°C and further pressurized (by heating only) to 20,000 psi. The high temperature causes the
can wall and its contents to creep. The high pressure forces the can to collapse on itself yielding the
desired impervious, dense, non-leaching, ceramic-glass waste form. The can volume is reduced
approximately by one half of its pre-HIPed volume.

HIPing is considered complete once the centerline temperatures of the cans have reached 1050°C and
remained at that value for 4 hours.. The cans are removed from the HIPing machine and moved to a
cooling area. Following cooling to near-ambient temperature, the cans are moved to a
decontamination area. The cans are decontaminated and non-destructively tested to venfy
solidification of all the mixture. Cans passing non-destructive testing are packaged in Savannah River
shipping canisters and moved to interim storage prior to being sent for final geologic disposal. Three
HIP cans will be placed inside one Savannah River shipping canister. Cans not passing non-
destructive testing are transported to a recycle cell where they are sized and ground. The sized
material is returned to the calcine storage tanks and mixed with fresh calcine. The mixture is then -
loaded into HIP cans and processed. -

2. Geologic Repository Camster Requurements. At present, the Yucca Mountam in
Nevada is the only candidate site that has been designated for characterization as a HLW geologic
repository. The repository’s Waste Acceptance Criteria (WAC) requires that the waste form canister,
the canister label, and any secondary canister must be fabricated from austenitic stainless steel. The.
overall length of the canister shall be 3.000 m (+0.005 m, -0.020 m), including the neck and lifting
flange. The outer diameter of the unfilled canister shall be 61.0 cm (+1.5 cm, -1.0 cm). There are
two containers that meet the geological repository’s physical requirements: 1) the Savannah River
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Site HLW canister and 2) the West Valley Demonstration Project HLW canister. The Savanna River
canister has been selected as the baseline for the desngn of the HWO

The Yucca Mountain reposxtory s Waste Acceptance Product Specxficanon W APS) requires that the
HLW canister be filled to a height equivalent to at least 80% of the volume of the empty canister. In
addition, the weight of the canistered waste form shall not exceed 2,500 kg (5512.5 Ib) [ref 2].

" The NRC requires that canisters used to carry HLW to the potential Yucca Mountain repository with
plutonium in excess of 20 Curies be doubly contained (10 CFR 71.63). Also, the WAPS refers to a

“secondary canister” in materials discussion. The Waste Acceptance System Reqmrements
Document (WASRD) states  “ ... sealed inside austenitic stainless steel canister(s) ...” when discussing
what the product is placed in. The use of a HIP’d drum/can placed inside a HLW canister appears to
fit within the scope:‘of the WAPS and WAS-RD text.

3. HIP Can Desugn-

3.1 Can Geometry: One of the challenges associated with HIPing calcine waste, is to design a
pre-HIP can that will produce the desired post-HIP can configuration. The pre-HIP can undergoes
significant deformation during the HIPing process. Studies indicate that HIPing of calcine waste will
result in a volume reduction of 50-60 percent [ref 3]. The HWO calls for three HIPed calcine waste
cans to be repackaged into one Savannah River canister. The HIPed cans are required to occupy a
minimum of 80 percent of the canister’s volume. The most effective way to meet this requirement is
to use post-HIPed cans that have deformed to straight-walled cylinders. The post-HIPed cans will
also need to consistently have a relatively small diametric tolerance (plus or minus 0.25 inch). This
will allow the HIPed cans to utilize the maximum volume possible and stﬂl fit into the Savannah River
camsters

Different HIP can designs have been researched and tested in recent years at the INEEL, the ICPP,
and ANL-W, in an effort to design a pre-HIP can that would result in a post-HIP straight-walled
cylinder. In addition, ANL-W has jointly conducted experiments with the Australian Nuclear Science
and Technology Organization (ANSTO) during the past two years under a Cooperative Research and
Development Agreement (CRADA). The basic designs that have been tested are straight-walled cans,
wine barrel shaped cans, bellows cans, and a double wine barrel shaped can designed by the ANSTO.

Experiments usmg straxght-walled pre-HIPed cans have resulted in post-HIPed cans thh concave
walls and ends (see figure 1). This is not an optimal configuration for waste storage or ultimate
disposition because of the wasted space.  Wine barrel shaped pre-HIPed cans have been designed that
resulted in nearly straight-walled post-HIPed cans (see figure 2). However, since some of the can’s

- deformation is in the radial direction, the post-HIPed cans’ diameters vary. The wine barrel can
design is better than the straight-walled can, but may still produce more unacceptable post-HIPed
cans than other designs. An unacceptable can'is one that will not meet the physical requirements of
the Savannah River canister. The corrugated-wall or bellows can has resulted in the most controllable
post-HIP can configuration. Corrugations in the can wall allow the can to easily deform in the axial
direction, while resisting deformation in the radial direction (see figure 3). For this reason, the
bellows can has been selected for the HWO scoping study. The number and size of corrugations in
the can wall will determine the actual configuration of the post-HIPed can. Various experiments will
- need to be conducted to determine these two parameters before selecting the final design of the HIP
can.
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ANL-W and the ANSTO are currently conducting experiments to design the best HIP can design. A
double wine barrel configuration is looking very promising. This design should be investigated
further if the HWO progtesses to the conceptual design stage.

3.2 Can Lid Design: The I-IIP can will be fabricated with a five inch diameter hole centered in
its top. This hole will be used in conjunction with a bag fill system to fill the cans with calcine [ref 4].
A lid will be friction welded to the top of each can after filling operations. The lid will include a one
inch vent tube and quick disconnect that will be used to devolatilize and evacuate the HIP can prior to
actual HIPing operations. Previous work has been performed for the HIP can lid design [ref 5].
Figure 4 shows a conceptual design of the lid. The lid incorporates flanges that will allow the can to
be lifted and transported by an overhead crane and a grappling device.

glculation of HIP Can Weight' “The Savannah River canister has a total internal volume
of 0 74 m~. However, the neck area of the canister is not usable for storage of HIPed cans. The
volume of the the Savannah River canister that is usable for HIPed cans is 0.71 m~ (25.06 ft3) based
on 2 right circular cylinder of 5§9.055 cm (23.25 in.) diameter and 259.08 cm (102 in.) length. The
maximum usable volume of the Savannah River canister for HWP is therefore 96% of the total
volume.

Three HIP cans will be loaded into one Savannah River canister. The option of placing three HIP
cans per one Savannah River canister was selected, because it provides a larger margin for HIP cans to
deform and still fit into the Savannah River canister than a single HIP can would. It also reduces the
weight of each HIP canister by one third.

The post-HIP’d can is assumed to be a right circular cylinder 58.42 cm (23 in.) maximum outside
diameter (for insertion clearance) by 86.36 cm (34 in.) maximum outsitde height. Accounting for the
thickness of the material (nominally 0.0673 in.), the maximum inside diameter is 58.09 cm (22.87
in.) with 2 maximum inside hexght 5 86 cm (33.86 in.). The maximum postulated internal volume
of a HW; drum is 5)228 m3 (8.05 ft”). The maximum postulated external volume of a HWP drum is
0.232 (8.175 ft”). Three of these maximum volume cylinders can be placed into one Savannah
River capister. %maxxmum postulated occupied volume of the Savannah River canister is therefore
0.695 m~ (24.53 ft”) or 94% of maximum capacity. In practice however the post-HIP’d can will in
general be somewhat below its maximum postulated volume due to can deformation. A significant
assumption is that all materials placed inside the 61 cm by 3 m (Savannah vaer) canister are
considered when determining canister volume filled.

The pre-HIP’d waste can is assumed to be a right circular cylinder (the actual shape will depend on
the number of corrugations in the can wall) approximately 73.66 cm (23 in.) maximum outside
diameter by 162.56 cm (64 in.) maximum outside height. The HIP’ing can is assumed to be made of
15 gauge (0.0673 in. thick) SST-304L or similar material. The estimated pre-HIP’d weight of the
waste drum is 33.3 kg (73.5 1b) (based on a total of 0.1468 ft3 of SST). The post-HIP’d wenght of
the waste drum will not change.

HWP density numbers were obtained from Barnes [ref 3]. Ba_{nes estimates that the HIPed Waste
Product (HWP) will have a density of aproximately 3.2g/cm”.

The total weight for a Savannah River canister loaded with three HIPéd cans is calculated as foltows:

Savannah River canister + 3(Empty HIP’ing can) + 3(HWP waste) = Total Weight
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So for the 94% fill volume case,
453 5 kg +3(33 3 kg) + 3(0. 228 m3 X 3200 kg/m3) 2742 2 kg (6046 51b)

The conclusion here is that the 94% fill volume case (maximum postulated) exceeds the maximum
weight limits imposed by the repository acceptance criteria by 242.2 kg (534 1b). Obviously a lower
fill volume must be used to reduce the weight while maintaining the 80% fill volume height.

Taylor [ref 1] has proposed an 82% fill volume and subsequently sized the post-HIP’d can to
accommodate this reduction. His conclusion is that the loaded gross weight of the Savannah River
canister is 2501.3 kg (5515.5 1b). At the 82% fill volume height this exceeds the maximum weight
limit by 1.3 kg (3 1b); which for this exercise is close enough. However the 82% while at the
maximum weight limit exceeds the 80% fill volume height by only approximately 2 inches. This
leaves very little margin for error. However, these calculations do not take into account any void
space that may occur due to can deformation. Additional voids will occur due to lifting flanges, lid
configurations, and flanges on the bottom of the can. If these voids count as “filled volume”, then
there will be no problem in meeting the 80 percent fill volume requirement while remaining below
the 2500 kg weight restriction. If the voids do not count as “filled volume”, then a recommendation
to modify the process design to slightly reduce the density of the final HWP would allow for an
increase in the fill volume height while maintaining near maximum weight capacity. This would
provide an increased margin that should avoid possible higher rejection rates.

The following calculations are to verify (corroborate) Taylor’s 82% calculation:

The post-HIP’d waste drum is assumed to be a right circular cylinder 55.24 cm (21.7S in.) maximum
outside diameter by 85.52 cm (33.67 in.) maximum outside height. Accounting for the thickness of
the material (nominally 0.0673 in.), the maximum inside diameter is 54.91 cm (21.62 in.) with a
maximum inside height of 85.17 cm (33.53 in.). (Taylor used 0.065 for the thickness. This
calculatmn assumed a standard 15 gauge SST wall of 0.0673 in). The internal volume this HWP drum
is 0.202 m> (7.12 g ). The 8%% fill height occupied volume of the Savannah River canister is
therefore 0.605 m~ (21.37 ft”)

So- for the 82% ﬁll volume case, 7
453.5 kg +3(33 3 kg) + 3(0 202 m X 3200 kg/m3) =2492.6 kg (5496 2 lb)

The difference between the 2501 3 kg (5515. 5 1b) Taylor calculation and 2492.6 kg (5496 2 lb)
calculation herein is 8.7 kg (19.3 1Ib). Taylor used 37.4 kg (82.47 1b) as the initial mass of a HIP’ing
can. These calculations used 33.3 kg (73.5 Ib) as the initial mass of HIP’ing can. The rest is in the

- noise and mostly due to rounding errors. This confirms that the 82% fill level weight is at the -~

maximum allowable limit.




431.004 ENGINEERING DESIGN FILE Function File Number —C-01
120457 EDF Serial Number — EDF-HWO-002
' Page 6 of 11

The following table summarizes the above calculations. The 82% weights shown are from Taylor.

% Fill Fxll Volume %)ensxty HWP Gross Filled Canister Filled Canister
(m ) (g/cm”) Weight *(kg) Weight (kg)  ~  Weight (1b)

80*** (0.590 3.2 2007 2461 5426

82 0.605 3.2 - 2047.8 2501.3 . 55155

94 0.695 3.2 ' 2288.7 0 2742.2%% 6046.5%*

* Includes weight of HIP’ing can ,
** Exceeds the maximum allowable weight limit of the repository
*+* Extrapolated from the 82% and 94% calculations

4. Conclusions: A corrugated-wall HIP can design is the selected design for the HWO. The
can will deform in the axial direction while resisting deformation in the radial direction. - This will
help ensure that the post-HIP cans fit into the Savannah River canister. Further experimentation will
determine the number and size of corrugations in the can wall. The can’s wall will be made of
standard 15 gauge stainless steel. The top of the HIP can will have a five inch diameter hole that will
be used in conjunction with a bag fill system to fill the cans with calcine. A lid will be friction welded
to the top of each can after filling operations. The lid will incorporate lifting flanges and a vent tube '
The vent tube will be used to devolatilize and evacuate the can.

Based on the data in this EDF, the weight of a filled canister could theoretically range from 2742.2
kg (6046.5 1b) for a 94% filled Savannah River canister to approximately 2461 kg (5426 Ib) for an
80% filled Savannah River canister. The 82% filled Savannah River canister just meets the maximum
weight limits at approximately 2500 kg (5512.5 Ib). The maximum weight allowed in the repository
WAC [ref 2] is 2500 kg (5512 1b).

For the HWP the maximum allowable weight limit is at the 82% fill volume. However the 82% limit
exceeds the 80% fill volume height by only approximately 2 inches in the Savannah River canister.
This leaves very little margin for error. One of two things should be considered: 1) the repository
WAC should be reviewed and modified to accept a higher weight limit or reduce the volur%etnc fill
requirement for this waste form, 2) the HWP density should be reduced from the 3.2 g/cm-.
Modifying the process design to slightly reduce the density of the final HWP would allow for an
increase in the fill volume height while maintaining near maximum weight capacity. This would
provide an increased margin that should avoid possible higher rejection rates. Neither of these
recommendations should be implemented as part of this scoping study. The process data is far too
preliminary to worry about changes at this point in time. This is merely a heads up for future work
on this process. _

Future Work: The following is a list of work that will need done if the HWO proceeds to the design
phase.

® A HIP can will need to be designed and fabricated for testing. The ANL-W should be consulted
in the can’s design. Their current experiments with a double barrel can design could be very
helpful in selecting the best can design.

® Full scale experiments should be conducted to ensure that the HIP can deforms properly and is
able to be loaded into a Savannah River canister. The can should also be tested to verify that the
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design will satisfy the geologic repository’s WAC requirements regarding weight and volume
limits.

_If it is not possible to design a can that will meet these requirements, then 1) the repository WAC

should be reviewed and modified to accept a higher weight limit or reduce the volumetric fill
requirement for this waste form, or 2) the HIP process should be modified to reduce the HWP
density. Reducing the density of the final HWP slightly would allow for an increase in the fill
volume height while maintaining near maximum weight capacity.
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1. Introduction

Hot Isostatic Pressing (HIP) has been researched at the INEEL for the conversion of
high level nuclear waste which is currently in the form of a dry granular powder
(calcine) to an impervious, non-leaching glass ceramic waste form. The first step in
the HIP process consists of blending the calcine with dry, organic free, sized, soil
and titanium powder. The blended mixture will be placed in a suitable thin walled
‘stainless steel can and heated to 650°C to drive off volatile components The can
will then be evacuated, to remove the air present inside the can, and sealed shut.
The final step in the HIP process consists of heating the calcine and additive filled,
air evacuated, and sealed can and its contents to 1050°C in a pressure vessel. The
HIP can will be placed in a non-sealing outer can for contamination control in the
event of a HIP can leak during the HIP process prior to being placed in the HIP
machine pressure vessel. The pressure vessel will initially be evacuated to remove

- air and then pressurized by argon gas prior to being heated to 1050°C. The final
pressure of the argon after the final temperature is reached will be 20,000 psi. The
high temperature causes the can wall and its contents to creep and the pressure
forces the can to collapse on itself yielding the desired impervious, dense, non-
leaching waste form. The can volume is reduced approximately by one half of its
pre-HIP volume. The final waste form is expected to meet the RCRA land disposal
requirements for the hazardous components present in the calcine. Three HIP cans
will be placed inside a Savannah River shipping canister for mtenm storage on-site
prior to being sent for final geologic disposal.

2. Background Information and Assumptions

- 2.1 Background Information

Research on HIP of nuclear waste has been performed at the INEEL at the ICPP and
ANL-W. The research at the ICPP was performed on 4-inch diameter cans and the
results have been extrapolated to the 23.5-in diameter 33.66-in long post HIP can.
The research indicates that in order to achieve a post-HIP right circular cylinder, the
pre-HIP shape would have to be in the form a whisky barrel with a bulged middle
and tapered the ends. The shrinkage in the axial and radial dimensions is expected
to be 15.27% and 19.12% respectively. Another approach is to use a corrugated
can. The corrugations encourage the deformation to occur in the axial direction and
resist dimensional change in the radial direction. Reductions in length of
approximately 50% were noted at ANL-W and the ICPP. In the event the HIP
waste option is selected, further research on full sized cans is recommended in
order to determine the optimum pre-HIP can dimensions. This study has been base-
lined on a corrugated can with a linear dimensional contraction of 50% with’
essentially no radial dimension change.
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2.2 Assumptions

The facility will be designed for a production rate of 9 cans per day with ten hours
of operation per day and four days of operation.per week. Hence, the production °
rate per week will be 36 cans. Because 9 large cans per day is a fairly high
processing rate for a HIP facility, the possibility of using a large HIP machine which
could HIP several cans at a time was investigated. The maximum size HIP machine
for use with a pressure of 20,000 psi that can be built with current state of the art
technology and steel resources is 65-inches in diameter and 145-inches high. A
machine this large will be barely capable of processing four corrugated cans at a
time (two cans side by side stacked two layers high). In the case of whisky barrel
shaped cans that collapse in both the radial and axial directions, it is believed that
65-inches may not be large enough to accommodate two cans placed side by side.
With multiple cans placed at the same level, the vessel inside space efficiency will
not be optimum.‘'Also, the cost of the machine increases exponentially as the
diameter is increased beyond a certain point.

In order to meet the aggressive schedule for completing this study, optimization
with regard to HIP machine size and the number of cans processed at a time per
machine, was abandoned and a HIP machine size capable of processing one
corrugated can at a time was selected. In order to meet the processing rate of 9
cans per day with some allowance for downtime, 12 HIP machines in 4 trains with
3 machines per train was selected as the number of HIP machines for which the
facility would be designed. Three trains would be in operation at any given time
with one train on stand by. Additionally, with the 4 day per week 10 hours per day
operation, it would be impossible to stagger the operation of the HIP machines and
bring them into a state not requiring supervision prior to shutdown over the week
end. Thus, each HIP machine would be performing the same operation as the other
HIP machine at any given time. This would require the maximum number of each
category of auxiliary equipment such as the power supplies, compressors, vacuum
pumps, fresh argon gas tanks, reclaimed argon gas tanks, heat exchangers, and
cooling pumps. The assumptions selected for the study wrll therefore result ina
very conservative design and cost estlmate :

3. Equrpment Descrlptron .

3.1 Pressure Vessel

The pressure vessel is the component of the HIP machine which contaln the part to
- be HIP. This vessel contains a large amount of energy when the argon gas inside is
at high pressure and temperature. Proper design with fatigue analysis and periodic
‘inspections is a prerequisite. The pressure vessel is usually designed for several
thousand cycles of operation. Dependlng upon the _pressure, the cost of the vessel
increases if the number of cycles specified is increased beyond a certain point. For
20,000 psi operation and 1050°C, a pressure vessel life of 15,000 cycles would be
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normal and 20,000 cycles could be obtained with slightly additional cost. Using
15,000 cycles as a base number 12 pressure vessels would process 180,000 cans
during their initial vessel life time.

Either full thread or 1/8 turn breach lock vessels could be manufactured to ASME
code Division Il or Division lll. Government facilities are however exempt and
would not require any ASME code. The cost difference between these two types
of vessels is not very significant and operation with both types of vessels could be
fully automated. Hence, the vessel selection is based largely on choice. The vessel
could also be designed with a yoke and threadless closure. However, these vessels
are generally more expensive, larger and heavier than the one piece unit and the cell
would likewise require larger dimensions and weight capacity. For the purpose of
this study, the design and costs have been based on a one piece unit. However,
the costs have been estimated high as cost savings from buying multiple units and
the various components as a system have generally been ignored.

A pressure vessel having inside dimensions of 38-inches in diameter and 66-inches
high was selected for the HIP operation. The pressure vessel will have a cooling
jacket in which a cooling medium will be circulated by a pump. There will be 12
pressure vessels installed one in each of the 12 HIP machines. One or two
additional pressure vessels may be maintained as spares. The cost of the 38"
diameter 66" high pressure vessel will be approximately $1.2 million.

3.2 Furnace

Furnaces are electrically fired and have graphite, molybdenum, platinum, or Kanthal
heating elements depending on the temperature range and application. A Kanthal
furnace has been selected for the current application. The furnace-is installed
inside the pressure vessel and may be removed for maintenance, cleaning, or
decontamination. Each furnace could have several heating zones to provide good
thermal uniformity. Due to the 10 hr per day 4 day per week operating schedule,
power will not be capable of being shared by the furnaces. There will be 12
furnaces and each would be provided with 800 KW of installed power. ‘At 1050°C
Kanthal should provide a very good life with low chance of failure. 2 to 4 spare
furnaces may be kept on hand for replacement of burned out furnaces. The cost of
a furnace that fits a 38" diameter vessel 66" high will be approximately $500,000.

3.3 Vacuum System

The vacuum system is used to pump the pressure vessel down after the part to be
HIP is placed inside. The air inside the pressure vessel is replaced with argon, an
inert gas. An inert gas is used in order to prolong furnace and pressure vessel life.
The vacuum system will consist of a Stokes rotary piston type vacuum pump
assisted by a Roots blower to increase pumping speed. Each HIP train will be
~provided with two vacuum pumping systems, with one in operation and the other
on standby. Each vacuum system will be sized such that 3 pressure vessels can be
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evacuated from atmospheric pressure down to 0.5 torr in 1% hour. One Stokes
rotary piston type vacuum pump and Roots blower are estimated to cost
approximately $40,000.

T e

3.4 Fresh Argon Tanks

Argon supply is from a liquid argon storage tank located outside the facility. The
liquid argon tank is usually leased. Liquid argon will be pumped into the fresh argon
gas storage tanks at 5000 psi through a liquid to gas heat exchanger using one of
two 5000 psi pumps. With staggered operation we would need capacity for only
one train. However, since our operation is simultaneous, it is estimated that
100,000 scf of fresh argon gas at 5000 psi would be required. The fresh argon
gas storage would be provided in 16” OD x 21 ftlong tanks. 18 tanks in 3 banks
of 6 tanks per bank will be provided. The fresh argon storage tanks, the heat
exchanger and the 5000 psi liquid pump will be located outside the facility. The
cost of the fresh argon tanks is estimated to be approximately $50,000.The cost of
each 6000 psi rated liquid pump will be $_35,000.

3.5 Reclaimed Argon Tanks

Argon will be reclaimed for reuse. The reclalmed argon will be stored in 2000 psi
tanks 24-in OD x 21 ft long. 24 tanks in 4 banks of 6 tanks per bank will be
provided. One bank of 6 tanks will be located in each of the four trains along with
the other HIP equipment inside each HIP cell. A HEPA filter will be provided in the
line from the HIP machine pressure vessel to the argon reclaim tanks to filter out
any particulate contamination that may be present in the used argon. The cost of
the reclaim argon storage tanks is estimated to be approximately $75,000.

3.6 Compressors

Eight electric 100 HP each piston type compressors will be provided for the 20 000
psi system. There will be two compressors for each of the four trains. One
compressor will be used while the second will be maintained as a spare. Itis
estimated that with an inlet pressure of 2000 psi, each compressor would be able
to pump up three of the selected HIP machine pressure vessels in each train to
pressure in approxnmately 2 hours. The compressors will be located inside the HIP
cell. These compressors will also be used to pump the argon from the HIP machine
to the argon reclamation tank after the cool down period following HIP. ~Each =~
compressor is estnmated to cost approxmately $1 25 000. -

3.7 Cooling System

Each of the pressure vessels will be provided with a cooling jacked through WhICh a
cooling medium will be recirculated for the purpose of heat removal. The cooling
medium will be recirculated by a pump. A total of eight pumps and four heat
exchangers will be provided, two pumps and one heat exchanger for each of the
four trains. Heat removal from the cooling medium will be accomplished by cooling
water circulated by one of two pumps located outside the facility. The heat
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removal from the cooling water will be in a cooling tower also located outside the
facility. Emergency cooling in the event of a cooling tower failure will be
accomplished by connecting an unspecified source of water to the secondary loop
pump inlet. The source for the emergency water will be specnfled Iater

Assuming a steady state furnace heat load of 400 KW, d|S$|pat|on of 1,400,000
Btu/hr per HIP machine would be required. The heat exchangers for the removal of
heat from the closed loop cooling system and the cooling tower would have to be
designed for the above heat duty.

3.8 Controls

Controls would be located centrally in a control room. Each system would be
controlled and monitored separately as each HIP machine would require continuous
monitoring when in operation. A computer supervised PLC type system (Allen-. -
Bradley) is envisioned. Manual back-up control capability would be provided. The
operation of the HIP machine would be completely automated, and no remote
handling systems would be required except for an overhead crane for loading and
unloading the cans. Also, the overhead crane will be used to remove and install the
furnace and pressure vessel when required.

3.9 Power Supplies

Separate transformers, contactors, and silicon controlled rectifiers need to be
provided, even for the three HIP machines in each cell, because the operation of the
HIP machines would be simultaneous rather than staggered. There would be 8
separate heating zones in each furnace and each zone would be 100 KVA capable.

4. Foot Print Requirements

4.1 HIP Machine

Each HIP machine requires a foot print 65“x140" and a overhead space of 360".
This includes the can height while it is being loaded into the HIP machine, but does
not include the additional overhead clearance required for the overhead crane that
will be required to load the can into the HIP machine. :

4.2 Vacuum System

Each vacuum system consists of a vacuum pump and a roots blower and will
require a foot print 4 ft square. A total of eight vacuum systems will be provided,
two for each train.

4.3 Argon Gas Tanks

Each 6 pack of gas tanks will require a foot print 5 ft x 21 ft. 3 banks of fresh
argon tanks will be needed. The banks of fresh argon gas storage tanks will be
located outside the facility. 4 banks of reclaimed argon tanks will be provided. The
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reclaimed argon gas tank banks will be located within the facility.

4.4 Compressors

The foot print required for each compressor is 12 ft x 4 ft. A total of eight
compressors, two for each train will be provided.

Vi ks

4.5 Cooling System

Four cooling skids one for each train will be Iocated in the HIP room of each train.
Each cooling skid will consist of two pumps, one heat exchanger, and valves and
will require a foot print approximately 8 ft x 12 ft. A cooling tower and pumps will
be located outside the facility. :

4.6 Power Supply

Four power supplies ldcated one in each HIP cell will be provuded Each power
supply is estimated to require a foot print 12 ft x 6 ft. :

5. Process Description

5.1 HIP Can Preparation

Cans to be HIP will be evacuated, sealed, and contain the devolatilized
calcine/additive mixture. The vessel closure welds will be checked to the extent
feasible. It is important that the can not have any leaks in its skin. The
devolatilization and evacuation of the can help in HIP process. Additionally, the
cans need to be maintained contamination free on the outside in order to keep the
HIP machine from becoming contaminated. In order to protect the HIP machine
from contamination during the HIP step, the can to be HIP will be placed in a
breathable over-pack can prior to being placed inside the HIP can pressure vessel.

5.2 HIP Process

After the can to be HIP in its over-pack can is placed inside the pressure vessel, the
pressure vessel is evacuated using the HIP system vacuum pumps. The evacuated
air from the pressure vessel will be checked for the present of radioactive
contamination. If contamination is detected, this would be an indication that the
“skin of the can to be HIP has leaks and the HIP ‘process would be stopped and the
‘can returned for rework. In the event no leaks are detected, the pressure vessel
will be pressurized with argon from the argon reclamation tanks using the argon
compressors, and additional argon will be used from the fresh argon tanks to bring
the argon pressure in the pressure vessel to the desired pressure. The can to be
HIP will be at approximately 6560°C having just completed the devolatilization step.
The furnace in the pressure vessel is turned on soon after the evacuation of the
pressure vessel is complete and the vessel is pressurized with argon gas. The HIP
can temperature will be raised to 1050°C with argon pressure will rise to
approximately 20,000 psi due to the increase in temperature.




431.02# " ENGINEERING DESIGN FILE , Function File Number - SPR-02
06/17/97 : EDF Serial Number - EDF-HWO0-003

Rev. #04 Page 8 of 8

The skin of the can to be HIP and the can contents will soften and creep due to the
high temperature, and the external pressure will cause the can to gradually implode
reducing its volume to approximately half that of its pre-HIP volume. During this
process, if the skin of the HIP can has a leak, the argon pressure inside and outside
the can will be the same, and the can will not implode on itself. Instead, when the
pressure in the pressure vessel is reduced, the contents of the can would tend to
migrate out of the can through the leak along with the argon, tending to
contaminate the rest of the HIP machine.

6. Additional Research

HIP is a well known art that has been in existence for some time. Also extensive
research has been performed at the INEEL on the calcine additive formulation. The
area where additional research would be required is the pre-HIP can dimensions.
The pre-HIP can dimensions on which this study is based is realistic, but will yield
conservative HIP machine quantities, facility size, and cost estimates. In the event
this option is selected, additional research is recommended to optimize the pre-HIP
can size and the number of cans to be HIP at a time in a HIP machine.
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HIP Can Filling

1. Introduction

This engineering design file (edf) documents the can filling options that were looked
at for filling cans to be hot isostatically pressed (HIP) with the calcine addititive .
mixture while minimizing the spread of radioactive contamination. This work was
performed in connection with defining the facility and costs for the Hipping Waste
Option (HWO) for the final disposal of radioactive waste that was produced from
the calcination of hlgh level waste generated from the dissolution of spent nuclear
fuel for the recovery. of uranium.

2. Prior Work

Prior work on filling the HIP can was performed at the ICPP and two reports'?
briefly reference the proposed method. The method uses a double door transfer
system developed by Central Research Laboratory and used at the laboratory
facilities at the ICPP. The referenced documents do not however provide any
details about how the double door transfer system will be used in the present
application of loading the calcine/additive mixture into the can to be HIP. The
double door transfer system was evaluated for the purposes of this report. It was
found that the double door transfer system will work very well for its intended
purpose which is loading out sample bottles and other large mostly clean objects
with very little loose contamination. It is believed that when large quantities of
powdered material are to be transferred through the double doors, this system will
have very little benefit. Also, the can to be HIP does not come with a lid that
permits use of the double door transfer system. The lid has a hole and a tube
through the center which complicates its use as one half of a double door transfer
system.

ANL-W uses a flange-to-flange connection to load their HIP cans. Their HIP can
have a 3-inch diameter fill tube which ends at the top in a flange. This flange is
butted up against the flange at the bottom of a metered hopper and a valve is
opened to let the contents of the metered hopped transfer to the HIP can. The
valve at the bottom of the metered hopper is then closed and the can is then
lowered. Any contamination if present on the exposed flange faces is then clean
off. ANL-W is using pre-HIP cans which are approximately 6-inches in diameter and
8-inches tall. However, their cans are much smaller than ours and their processing
rate is such that this system is sufficient to serve their needs. There are locations
at ANL-W where the plastic sleeve loading technique selected for thls option and
described below are in use.

3. Plastic Sleeve
A continuous plastic sleeve is used to control contamination during the loading of a
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can to be HIP. The plastic material used for this purpose needs to be thin enough
. to be pliable and conform to the shape of the inside of the can when filled with the
- caleinefadditive mixture, but strong enough to be puncture resistant. -The can may
be vibrated to cause the HIP mixture to settle and pack inside the can. A length of
the plastic sleeve sufficient to load several cans is accordioned on to a spool of
piping in sections as shown in the attached sketch. Each section when released or
pulled down from the spool will provide a length of plastic sleeve sufficient for one
can. The free end of the plastic sleeve is heat sealed closed. The spool is loaded
into the can loading cell and bolted remotely on to the bottom flange on the
calcine/additive storage hopper down stream of the calcine dispensing valve.

3.1 Filling the can

An empty open can is moved into an upright position below the using means
designed by the remote handling engineers. The can will be positioned on a load
cell and a mechanism for vibrating the can will be provided. An apron as shown in
~ Figure 1 will then be placed on the can for catching any calcine/additive mixture
that may tend to contaminate the outside of the can in the event the plastic sleeve
was inadvertently ruptured. The apron designed to center itself around the can has
a hole at the top which matches the HIP can opening. The appropriate length of
the plastic sleeve is worked into the can through the opening in the apron and the
top of the can. The appropriate amount of calcine/additive mixture is then added to
the HIP can by opening the valve at the bottom of the hopper in which the
calcine/additive mixture is stored. The mixture may tend to bridge at the opening
of the can, depending on the size of the can opening. Bridging will be broken up by
tapping the side of the plastic liner periodically using the master slave manipulators.
The Hip can will also be periodically vibrated to ensure uniform packing of the
‘mixture in the can.' The load cell upon which the can is positioned will indicate
when the desired quantity of HIP mixture has been transferred into the HIP can.

3.2 Sealing the Plastic Sleeve

The plastic sleeve may be marked with two lines running down along the length
-and-diametrically opposed. When the desired quantity of HIP mixture has been
‘loaded into the cans, the plastic sleeve will be stretched from two diametrically
opposed points to remove creases using the manipulators and heat sealed in an
-approximately 1-inch thick band using a thermal sealer and cut through the middle
‘of the heat sealed band. Alternately, the plastic sleeve may be cinched together
and heat sealed using a circular heat sealer that would have to be specially
- designed for this purpose. The end of the plastic bag enclosing the mixture will be
“worked into the HIP can using manipulators. The plastic bag will provide a barrier
against the spread of contamination from the filled HIP can. The remaining portion
of the plastic sleeve will already be sealed at the bottom and be ready for insertion
into the next HIP can to be filled. The contamination control apron will likewise be
transferred to the next HIP can to be filled.




1485-03¢

FILL TUBE

SLEEVE OF

/ PLASTIC BAGS

>
«
E
§:
i

[toAo_ceu. iy

NV £0:60 ~ £6/0Z/1t d0Q

sBri\es\i3 uiog

Aannenotowr .0..;



1485-03

v oe
- 3. >
3 .
.« M
) . .
P
. h .
- . T
: T e
. ...
.- . L
- v t L]
. S .
R -
vw -
- LAY
. "

.
.
-
.
«
AR
. .
-
T " g .
. -
X e A
N S . .
© . - .
AR - N '
. v . .~
. " ey *

A AT P
R . o, " v
a . . . . :

. B ] L 1 - g
[ I . P
Lo . . . M .
: - . L .t
. A . - v w
. . .
PR TR B, . .
L v v .
A3 . . :
. M
5 [ B .
. .

ALL TUBE

SLEEVE OF
PLASTIC BAGS

ot

\

BAG SEALER

C

g
-

BAG

I ]
s\@,—_:. :
|
5
- —)

\
WASTE DRUM
~— -
\

J
. .
e
* *
: -« ..
. . ey 0
R . v
v - .
A L. -
N L.
- « Al |
.. . .y .
et . v
« v » *
v )
. o .
oLt ] >
B v N
. . - .
- R - .
. * M
- L .
A . .
D
v « v,
IR SR

WY Y080 - £6/0Z/14 9ieQ

S8r\\:3 wivg

Auormm_ooa: “ag




431.02# ENGINEERING DESIGN FILE Function File Number - SPR-03
06/17/97 -~ EDF Serial Number -EDF-HWOQ-004

Rev. #04 Page 4 of 4

3.3 Loading the Plastic Sleeve

When the plastic sleeve runs out, a fresh spool with a fresh plastic sleeve
‘accordioned on it is assembled and loaded into the can filling room. The old spodol
is unbolted remotely and the flange and contamination are cleaned off before the
fresh spool is bolted on the flange, and the operation is continued as already
explained. '
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An assumption is made that the HIP can top flanges are designed for interfacing
with a grappling mechanism that is attached to crane hooks or to end effectors on
electro-mechanical manipulators. The HIP process cans as currently ‘envisioned are
cylindrical stainless steel, with annular corrugations, wall thickness of 0.065 in. and
a top flange or head with a separate lid. The as-received cans are approximately 27
in. diameter by 40 in. high and weigh approximately 82 pounds. The can weight
after filling with material is anticipated to be 1,505 pounds. After HIPing, the can
is estimated to have final dimensions of about 21 in. diameter and between 29 and
33 in. high. Can handling should be done from the top because deformation of the
corrugated can body occurs when heat is applied during the HIP process.

Another assumption is that the SRS HLW canisters will arrive with the tops (from
the shoulder upwards) separate from the canister bodies. Canister nominal size is 2
ft. outside diameter (OD) by 10 ft. high, with an empty weight of 1,000 pounds.
Canisters have a usable internal diameter of 23.25 in. by 102 in. high, allowing
stacking of three HIP cans inside. Gross loaded weight after installation of the
canister top is estimated at 5,515 pounds.

3. Equipment Description

3.1 Overview

The highly radioactive nature of the materials processed in the HIP facility
necessitates extensive use of remotely controlled equipment to comply with
operational, maintenance, environmental and ALARA requirements. Equipment
requiring frequent maintenance is designed so that normal maintenance activities or
removal and replacement can be performed remotely. Other equipment is designed
for removable modules with local preliminary decontamination, then removal to
equipment maintenance areas. Shielding doors segregate equipment in high
radiation areas that must be maintained “hands-on”. The shielding doors are closed
for remote decontamination, then personnel enter the area to perform maintenance.

Shielded viewing windows and remote equipment enable operating personnel to’
observe and perform the activities in the facility. In some cases, closed circuit
television (CCTV) is needed to supplement the viewing windows. One particular -
case would be for identification of serial numbers of cans and canisters to enable
accurate record keeplng Adequate hghtlng is requwed in vurtually all areas.

Eqmpment must be designed for simplicity; robustness and reliability. Much of the
equipment described in this EDF has been developed for, and been successfully
used in, existing facilities with similar requirements. Equipment that has-not had
practical use in such a facility has been evaluated for the characteristics listed
above and for potential remote controllability. 'While some development may be
required, the practical appllcauons could be realized within budgetary and time -
constraints.
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3.2 Carts

An effective and dependable method of moving the HIP cans (before they are filled)
and the SRS HLW canisters (after they are loaded) is by four-wheeled cart. The
cans or canisters would be placed on the cart in a cradle or rack. Support is from
the bottom and/or sides. Loaded canisters and empty cans can easily be moved
this way if appropriate consideration is given to placing on, and removing, them
from the carts using external sources such as forklifts, cranes or other pick and
place equipment. Carts are required in the following areas, with correspondmg
descriptions and quantities: '

Fill Cell Cart ' '

" The purpose of this cart is to move HIP cans from the door of the staglng room to
the fill station, to the lid sealing station, and to the hoisting station underneath the
decontamination cell. This cart will have an on-board cradle to rigidly hold one can
at a time. It is approximately 30 in. wide x 36 in. long x 18 in. high with 4 wheels.

It is equipped with an electrically powered vibration mechanism to assist in
compaction during filling of cans. On-board load cells enable measurement of
empty and full can weight. All components are sized for a filled can weight of
1,505 pounds plus a safety factor. The cart is connected to a cable reel at each
end of the track with wire rope for emergency recovery and electrical cable for
power and control. Propulsion is by an on-board 2 HP motor through gearing to
the wheels. Control consoles are placed in the operating corridor at the Fill, Weld
and Lower Decontamination cells. Hardened metal pins, actuated by electric
solenoids, are placed on the cart to mate with sockets at the Fill and the Weld
stations to accurately position and hold the cart during those operations. The cart
rides on rails with a bi-directional travel (track length) of 38 ft. Seismic restraints
(devices to prevent the cart from jumping off the rails) are employed-at each wheel.

Four carts are required to be designed and fabricated, one for each process line.

Tunnel Cart

The purpose for this cart is to move loaded SRS HLW canisters from the process
area through a tunnel running under each Loading cell to the interim storage area.
An overhead crane, with grapple, is used for loading and unloading canisters from
the cart. This cart will have an on-board rack to hold up to 4 SRS HLW canisters at
a time. It is approximately 60 in. wide x 72 in. long x 24 in. high with 4 wheels.
All components are sized for holding and transporting 4 filled canisters, weighing
5,515 pounds each plus a safety factor. The cart is connected to a cable reel at
each end of the tunnel with wire rope for emergency recovery and electrical cable
for power and control. Propulsion is by an on-board 2 HP electric motor through
gearing to the wheels. Control consoles are placed in the operating corridors at:
each Loading cell and at the Interim Storage building. Seismic restraints (devices to
prevent the cart from jumping off the rails) are employed at each whegel. The cart
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rides,on. rails, with a bi-directional travel (track length) of, approxnmately 400 ft
One cart is requared for desngn and fabrication.

3.3 Jib Crane

A method of introducing clean HIP cans |nto the process area without spreading
contamination can be obtained by use of a jib crane focated in the Load (can

- staging) room. The shield door between this room and the Can Fill Cell will be
closed while clean, empty cans are brought in by forklift. An operator rotates the
jib crane, with a grapple attached, and picks up a HIP can. The shield door to the
Fill cell is then opened and the operator rotates the crane, extends the boom, and
lowers the can onto the cart in the Fill Cell. Requirements are for a commercially
available 2 Ton capacity jib crane with a remotely controlled motorized boom
swing, motorized boom extension of approximately 4-8 ft. from the column center,
and a motorized hoist with a lift of approximately 10 ft. The operator controls the
crane from a control station in the operating corridor. A grapple, requiring design
and fabrication, is needed to interface with and lift the HIP cans. Power
requirements are estimated at 1 HP. Four jib cranes are required, one for each
process line. :

3.4 Overhead Bridge Cranes

Moving the HIP cans from station to station after they are filled are more logically
performed from above, supporting the cans by their flanges por heads. This method
gives better interfacing with lifting devices because the can flanges are not as likely
as the bodies to be deformed during the HIPing operation. Bridge cranes in the
process cells should be supplied by festooned cabling. Bus bar power is not
acceptable because of the potential for corrosion. Either overhead cranes or
electro-mechanical manipulators have been used successfully to perform this
function in similar facilities.

High Bay Bridge Cranes ' R
These cranes will be used to install and remove heavy equipment, such as the HIP

furnaces and tanks, through hatches in the cell roofs. They will span two process
lines each. They should be overhead bridge, top running, meet requirements of
ASME NOG-1, have true vertical lift, and be equipped with the slowest speeds
commercially available. Seismic restraints (devices to prevent the trolley from
jumping off the rails) are employed at each wheel. Hoist capacity should be at least
75 Tons, with the manufacturer’s standard swivel hook and reach from the -20 ft
to the +40 ft levels, for total hoist hook lift of 60 ft. The span is approximately
100 ft with a runway length of 290 ft. The operator controls the crane froma
traveling cab. Power requirements are estimated at 70 HP. Two cranes are .
requnred one over each set of two process lines. : :

Size/Grind Cell Bridge Crane
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This crane will be used to move equipment and HIP cans around the Size/Grind Cell.
It should be top running, meet requirements of ASME NOG-1, have true vertical
lift, and be equipped with the slowest speeds commercially available. Seismic
restraints (devices to prevent the trolley from jumping off the rails) are employed at
each wheel. Hoist capacity should be 3 Tons with lift of 15 ft. A grapple,
requiring design and fabrication, is needed to interface with and lift the HIP cans.
Required span is approximately 24ft and runway length is 25 ft. Power
requirements are estimated at 10 HP. Power and control are via festoon cable and
a movable control console in the operating corridor. Four cranes are required, one
for each process line. : ' '

Main Process Line Bridge Cranes :
These cranes consist of two carriages on a common set of rails and are used to
move HIP cans from the Decon cell into the Devol cell, into the HIP furnaces, to the
cooling area, into the QA/Assay cell and into the Loading cell. They will also be
used for handling the SRS HLW canisters. They will be able to move equipment
into the Remote Maintenance cell or travel into the Crane Maintenance cell for
maintenance. These should be commercial, overhead, top running bridge type
cranes. They are to meet requirements of ASME NOG-1, have true vertical lift, and
be equipped with the slowest speeds commercially available. Seismic restraints
(devices to prevent the trolley from jumping off the rails) are employed at each
wheel. Hoist capacity should be at least 7.5 Tons, and reach from the -20 ft to the
+ 20 ft levels, for total hoist hook lift of 40 ft. A grapple, requiring design and
fabrication, is needed to interface with and lift the HIP cans or the SRS HLW
canisters. Crane span is approximately 32 ft with a runway length of
approximately 120 ft. Power requirements are estimated at 20 HP. Power and
control are via festoon cable and movable control consoles in the operating corridor.
Eight carriage assemblies are required, with two running on each set of rails. ‘Four
sets of rails are required, one for each process line.

3.5 Viewing/Shielding Windows

Viewing/shielding windows are required for normal effective operator vision of the
process areas, especially when using manipulators and other items of equipment.
Anticipated locations include the Fill, Lid Weld, Lower Decon, Upper Decon, Lower
Devol, Upper Devol, Size/Grind, Cooling, QA/Assay, Canister Loading and Remote
Maintenance cells. The windows should be of the commercial leaded glass type
and oil filled. Nominal window size is 36 in. wide x 30 in. high x 36 in. thick
(assumed cell wall thickness). Each process line will require 13 windows, fora -
total of 52 in the facility. :

3.6 Master-Slave Manipulators

Master-slave (MS) manipulators are used for handling small objects and tools
manipulating levers and other similar actions. They are used in pairs in conjunction
with shielding windows and are installed and removed from the operating corridor.
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Two each are located at the Fill, Weld, Size/Grind, Devol, Preheat, Can Coohng,
QA/Assay, Loadlng, Remote Maintenance, and Upper Devol areas. Central Research
Laboratories (CRL), the vendor for master-slave manipulators at the INEEL, offers a
standard Model F or F-X that would function well in this application. Each process
line will require 20 MS manipulators, for a total of 80 in the facility.

3.7 Electro-Mechanical Manipulators

Electro-mechanical (EM) manipulators consist of telescoping tube assemblies hung
under carriages and riding on rails. Several degrees of movement are available in
the shoulder, arm, wrist, and hand assemblies attached to the telescoping tubes.
The EM manipulators can be sized for handling cans, canisters and other equipment
along the process line. One should be considered for use in the Size/Grind cell.
Two EM manipulators, with reaches extending down to the lower level and riding
on a single set of rails, should be considered for the Decon, Devol, HIP, Cooling,
QA/Assay, Loading, Remote Maintenance, and Crane Maintenance areas. Either set
of EM manipulators would be used instead of the bridge cranes identified in Section
3.3. They can be obtained with different end effectors, including grapples. These
manipulators are commercially available from Programmed and Remote (PaR)
Systems. Eight EM manipulators are required, with two running on each set of rails.
Eight sets of rails are required, two for.. Each process line will require 3 EM
manipulators, for a total of 12; and two sets of rails for a total of 8.

3.8 HIP Can Lid Welding Eqmpment

A friction (inertial) welding machine can be used to effectively and quickly attach
and seal the HIP can lids to the cans after filling. Previous research has shown that
a good seal is accomplished without the attendant heat and distortion produced by
conventional welding techniques (see references). The basic. machine is located in
the Weld Equipment cell at EL 0’-0”.and is accessible for “hands-on” maintenance.
A spindle protrudes through the floor to the Weld Cell station directly below. A
cart is used to position a can directly under the spindle. - A mechanism-attached to
the wall or floor fastens to the can head or flange and prevents it from rotating and
translating. A lid is loaded onto the spindle with a manipulator, spindle rotation
commences, and spindle extension forces the lid into the opening on the can-

~ flange. At a predetermined force and time, frictional heat welds the two surfaces
together, and clutches allow the spindle to stop rotating. The spindle then retracts
and the can is removed. The basic machinery is commercially available but the
spindle, lid and can holding mechanisms require design and fabrication. Each .
process Ime wull requnre one machlne W|th can holdmg mechamsm for a total of 4.

3. 9 HIP Can Seahng Equipment : : ,
It is assumed that the HIP can lid incorporates a small riser tube to be used for
evacuation of can volatiles (devolatization) after the lid is welded in place. This =~
riser tube will be open to atmosphere until the sealing operation is completed after
devolatilization. The can is introduced into a holding mechanism and the heating
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and evacuation equipment is attached. After heating and devolatilization, a -
mechanism closes or pinches off-the tube and seals it. A seal weld is assumed.
The holding and sealing mechanisms will require design and fabrication. Each
process line will require one mechanism, for a total of 4.

3.10 Decontamination Equipment

Vacuum Hoses '

Vacuum hoses held by MS manipulators would be used for mmal partlal removal of
contaminated particles on cans, canisters and equipment. The Can Fill, Decon,
Devolatization, Size/Grind and Loading stations would be equipped with vacuum
hoses, which consist of short lengths of 1 'z in. flexible hose, with small HEPA
filters in-line, connected to the process off-gas system with remote quick- .
disconnects. They would be made up of commercially available components, with
minor design and fabrication of nozzles and manipulator adapters. Each process -
line will require 5 hose hookups, for a total of 20.

CO,_Pellet Blasting Equipment

CO, Pellet Blasting Equipment is used for comprehensive removal of clmgmg or
encrusted contamination from cans or equipment. The pellets are directed under
pressure at the contamination with manipulators. After blasting, the pellets
evaporate, leaving just the dry contamination residue or debris. Pellet forming
equipment and pumps are located in a clean area with appropriate piping to the
Decon cell. Pickup of the dry debris is by vacuum hoses as outlined above. Most
of the equipment is commercially available, but manipulator adapters require design
and fabrication. Each process line will require one unit, for a total of 4.

Chemical Decontamination Equipment
Prior to manned entry into the cells, it will be necessary to decontaminate them. A

proven method used to decontaminate hot cells at CPP is to use a nitric acid wash
supplied through piping from a holding tank with a spray wand and deployed by
manipulator. Other chemicals or water are then sprayed to neutralize the acid. The
residue is collected in a waste collection tank and processed in a waste processing
facility. Tanks would be located in a service room, connected by piping to each
other, and pumped through pipe to the Can Fill, Decon, Devol, Size/Grind and
Loading stations. The equipment in the cells would consist of nozzles and short
lengths of flexible hose connected to the piping with remote quick-disconnects.
Most of the equipment is commercially available, but manipulator adapters require
design and fabrication. Each process line will require 2-200 gal tanks, a 2 HP
electric motor and 5 local hoses for a total of 8-200 gal tanks, 4 2 HP motors and
20 local hoses. :

3.11 Closed Circuit Television (CCTV) Equipment
Commercial CCTV equipment is used to supplement observation through wmdows
An assumption is made that radiation-hardened cameras are not needed because
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they wnll be mounted at a reasonable dlstance from radiation sources, usually on
walls“above the area of interest or on cranes or EM mampulators The latter
application has been proven useful in identification of container serial numbers and
storage locations at the Idaho Chemical Processing Plant. Each remotely operated
camera will have a zoom lens and variable auxiliary light mounted on a pan/tilt
(P&T) unit. Control will-be via cabling from consoles that plug in to receptacles at
each station in the operating corridor. A single commercial switcher will allow
viewing of any area from any console at any receptacle for a given process line.:
Electrical power.requirements are approximately 1,000 watts per camera with lights
on full power. Assume 4 units per operating line will be active simultaneously for a
total of 4,000 watts. The switcher; control consoles, recorders, etc. use up to
2,000 watts at any given time. Total power demand is 6,000 watts per process
line. Minor design and fabrication is required for mounting and remote removal
considerations. Each process line will require one switcher and 10 camera/P&T
units for a total of 4 switchers and 40 camera/P&T units. Cost is $2,000 per
camera/P&T unit with a switcher cost of $5,000 per unit.




[N

431.02# ENGINEERING DESIGN FILE *Function File Number SPR-04
06/17/97 , EDF Serial Number EDF-HWO0-005"

Page 9 of 10

3.12 Removable Cell nghts : A ’
Because of ALARA considerations, relamping of burned out commermal lights can
only be accomplished after the areas are decontaminated and radiation sources are
removed. Light assemblies replaceable from outside the cells are used to overcome
this limitation. These lights also provide supplemental lighting above the operator
at a viewing window because they are typically mounted in the cell walls directly
above the viewing windows and between the MS manipulators. The light ,
assemblies consist of high intensity halogen lamps housed in shielded enclosures
that are installed and removed from the operating corridors. Electrical power
required is “500 watts unit. Each process line will reqwre 10 unlts for a total of -
40. Cost is estimated at $6,000 per umt o :

3.13 QA/Assay Equipment »

A method of remotely determining can or canlster closure integrity is needed
Ultrasonic equipment is assumed to fulfill this need. Commercial equipment would
be used where feasible, but will require adaptation for remote use. Additional can
or canister handling and adaptive equipment will require somewhat extensive design
and fabrication to meet requirements such as remote operability, decontaminability,
modularity, replaceability and other related criteria. Units would be located at the
Lid Weld, Can Seal, and Canister Lid Weld stations. Electrical power required is
assumed to be 3 kw per station. Each process line will require 3 units for a total of
12 units.

3.14 Tool Ports .

A method to introduce tools, supplies and small equipment items into cells is
required. A through-the-wall port fulfills this need. One would be required at each
of the cells where viewing windows and manipulators are located. Design and
fabrication are required. Each process line will require 13 ports for a total of 52
ports.

4. References v

S. M. Berry, T. R. Reed and R. C. Swainston, Friction Welding Method of Hot
Isostatic Press Can Closure for the ICPP Calcine Immobilization Program, WINCO-
1160, 22 pages (September 1993).

S. M. Berry, C. G. Cox and M. A. Hoover, Conceptual Design for Remote Handling
Methods Using the HIP Process in the Calcine Immobilization Program, WINCO-
1213, 36 pages (March 1994).




431.02# ENGINEERING DESIGN FILE Function File Number SPR-04
06/17/97 - EDF Senal Number ‘EDF-HWO-005

Page 10 of 10

5. Failure Modes

The foilowmg is a sample of possuble failure modes assocnated with HIP can or SRS
HLW canister filling and handling and the HIPing process:

Empty can is dropped

Empty can is dropped on operating hardware

Full can is dropped after sealing

Failure of lid seal weld on full can

Any cell crane or electro-mechanical manipulator fails

Maintenance crane fails

Electro-mechanical manipulator fails

Any transfer cart fails

Any master-slave manipulator fails : .

Welding station fails

Decon station fails

Any shielding door fails to open or close
Failure of any grapple mechanism

Failure of can filling equipment

Failure of offgas system components

Power failure

Empty canister is dropped

Empty canister is dropped on operating hardware
Full canister is dropped

Failure of weld between canister body and top
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This EDF evaluates and documents the radlologlcal requirements for the feasibility of
the Hot Isostatic Press (HIP) option for immobilization of the calcine. Areas of
discussion in this evaluation are as follows:

1) Applicable codes and Standards

2) Radiological Monitoring Equipment

3) Hot Cell Manned Entry Requirements

4) Breathing Air Requirements

5) Radiological Risk Evaluation of Process

The discussion of each of the listed topics includes references to mandatory and non-
mandatory requirements. The basis for this evaluation is the Department of Energy
(DOE) would operate the facility under all currently applicable constraints and

requirements. No attempt was made to evaluate the probablllty of changmg
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SUMMARY

The Hot Isostatic Press (HIP) option of the Calcine Immabilization Program
evaluates the feasibility of using the process to convert calcine into an acceptable glass-
ceramic waste form suitable for terminal storage in a federal geologic repository. The
fact that the calcine is highly radioactive requires that a radiological evaluation of the
process and flow paths is performed to ensure that the process can be performed safely
and maintain personnel exposure As Low As Reasonably Achievable (ALARA).

This EDF evaluates and documents the radiological requiremehts for the
- feasibility of the Hot Isostatic Press (HIP) option for immobilization of the calcine.
Areas of discussion in this evaluation are as follows: '

1) Applicable codes and Standards

2) Radiological Monitoring Equipment

3) Hot Cell Manned Entry Requirements
4) Breathing Air Requirements

5) Radiological Risk Evaluation of Process

The discussion of each of the listed topics includes references to mandatory and non-
mandatory requirements. The basis for this evaluation is the Department of Energy
(DOE) would operate the facility under all currently applicable constraints and
requirements. No attempt was made to evaluate the probability of changing
requirements.

The evaluation and recommendations of this EDF are based on existing technology and
proven techniques and methods for handling highly radioactive material. The lessons
learned from the NWCF Calciner, GSF canning station and the FSA fuel handhng areas
were evaluated for inclusion in this document. .

This EDF does not include an evaluation of how the calcine will be removed from the
Bin sets and moved into the facility. The process evaluation starts wuth the addition of
the mixing agent with the calcine.
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Key Assumptions

The assumptions made during the development of this EDF are included below. These
assumptions will require verification during follow-on design efforts. In some cases, the
assumptions may have a strong bearing on the direction of the design; in other cases,
the assumptions simply identify important issues that need to be addressed as the
design progresses.

e The calcine will be processed in a facility that will be operated under the
- requirements and oversight of the Department of Energy. All applicable regulations
and standards for the Department of Energy will be enforced.

¢ The mixing agent used in the process will be non-radiological or of such low level
activity that shielding will not be required.

e Exposures to personnel both on and off-site will be maintained within the codified
requirements of 10CFR20 and 10CFR835.

¢ The exhaust system will be monitored in accordance with ANSI-N42.17B-1989 to
ensure and validate regulatory compliance with emission requirements. '

e ANSI/ANS 57.8-1992 is the primary design document for configuring the HVAC
systems and identifying contamination control zones. The DOE-ID Architect-
Engineer (A-E) Standard was used for guidance when specific direction was not
provided in ANSI/ANS 57.8.

« Siting of the facility will ensure that adequate utilities and process systems aré
available. Siting will also include an evaluation on methods of movement of the
calcine from the bin sets to the facility that maintains exposures ALARA.
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CODES and STANDARDS

Code/Standard - TITLE

10CFR20 B Standards for Protection Against Radiation L

10CFR71 Packaging and Transportation of Radioactive Matenal

10 CFR 830 Nuclear Safety Management ' _

10 CFR 835 Occupational Radiation Protection

29 CFR 1910 Occupational Safety and Health Standards for

' - General Industry '

29 CFR 1926 Occupational Safety and Health Standards for ‘
Construction

40 CFR 63 Ambient Air Monitoring Reference and Equnvalent
Methods

40 CFR 58 Ambient Air Quality Surveillance :

49 CFR 173 Shippers — General Requirements for Shipments and

Sub Part | Packages of Radioactive Materials

ANSI/ASME N510- | Testing of Nuclear Air-Cleaning Systems
1989 :

ANSI/ASME NQA- | Quality Assurance Program
1-1989

ANSI/NFPA 801- | Facilities Handling Radioactive Materials
1995 :

ANSI N13.1-1969 | Guide to Sampling Airborne Radioactive Materials in
Nuclear Facilities

ANSI N42.17B- Performance Specifications for Health Physics
1989 Instrumentation Occupational Airborne Radioactivity
Monitoring Instrumentation ;

ANSI/ANS 57 .8- HEPA Systems

1992

DOE-ID A-E Architectural — Engineering Manual
Manual

INEL RadCon Radiological Control Manual for the INEEL
Manual

The table listed above is a brief summary of the requirements and documents that are
the basis for the design. It is also assumed that the applicable DOE orders will be
implemented. Currently DOE is phasing out the order system in favor of codifying the
requirements. Therefore no effort was made to determine the applicable orders and
estimate if they will be changed over to CFR status. Let it be sufficient that at the time
of title design a document search of the remaining DOE orders should be performed.
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Radiologiéngonitoring Eqaiﬁment

LI . ) cen o .
: e E :\_Z:;;.;.,; TR

The following is a list of the radiation monitoring equipment that would be required
under the configuration as it exists on 11/20/97. Any deviation from this configuration
would require evaluation/modification of this list. Most of the instruments listed must be
capable of transmitting data to a microprocessor-based system for display, recording,
‘alarm and trending. The instruments will also be connected to the Radiation,
Environmental and Safety (RE&S) computer system for remote monitoring. The RE&S
interface is available at several locations in the plant and is available in the utility tunnel.

Instrument | Radiation | Constant Stack Liquid Personnel
Type Area Air Monitor Effluent - Contamination
Monitor Monitor Monitor Monitor
Location : i
Can
Loading X X
Bay
Control X X X
Room :
Calcine X
Storage
Room ;
HVAC X X
~ On Filter X X
Banks
Main X , X X - X,
Floor 4 foreach | 4foreach | All drains. At all exit points
Control Train Level : from the facility.
Area
Transfer | X X X-
“Tunnel - et ; :
Electrical X X
Room ' | o
Change X X
Rooms - -
Outer - X -
Offices Hand Held
Elevator X
Sk - At exit Points
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Hot Cell Manned Entry Requirements

The Hot cell manned entry requirements wull change if the methods of pracessing or the
conflguratlon changes.

Although the facility will be designed for the maxumum remote operation and

maintenance, the cells will require manned entry to perform non-periodic mamtenance

~ The facility as referred to here is the process train area. The entry requurements for the
facility are as follows: :

e The facility shall be equipped with a breathing air system comphant with the
applicable sections of 290FR1910

¢ The facility entrance will need to have a bhangé out area that can isolate the )
operating area from the hot cells. This change out area should be air locked from
the hot cells as a minimum with Zoned ventilation as defined in ANSI/ANS 57.8-

1992.

e The cells shall be isolated from the access corridor by means of a door asa
minimum. It is not necessary to airlock the cell entryways.

e The access corridor shall be wide enough to allow unencumbered access and
egress. In addition, it is required that an outer pair of anti-contamination clothing
be removed at the exit from the cell. The access corridor must be wide enough to
allow an anti-c doffing station.

e An area large enough to store contaminated tools and equipment should be
available inside of the contamination area.

¢ The access corridor will be maintained as a Contamination Area (CA) and
Radiation Area (RA) in accordance with the requirements of 10CFR835. The
cells will be controlled as High Contamination Areas (HCAs) and High Radiation
Areas (HRAs) also in accordance with the requirements of 10CFR835.

e The cells must be capable of remote decon operations in addition to the
requirements for manned entry decon. The cells shall have RCRA compliant
drains and supporting systems.

« Fire suppression systems and alarms compliant with applicable codes and
standards shall be available.

e The access corridor will need to be shielded from the cells. The shielding does
not need to be as thick as the exterior walls.




431.02# ENGINEERING DESIGN FILE Function File Number — CPP-97083
06/17/97 EDF Serial Number — 4000-14

Rev. #04 Page 7 of 8
Breathing Air Requirements

Compressed air used for respiration shall comply with the quality requirements .
contained in 29CFR1910 Part 134(d). Breathing air shall meet at least the requirements
of the specification for Grade D breathing air as described in the Compressed Gas
Association Commoduty Spec:f ication G-7 1-1966. .

The Breathing Air supply that will provide air for airline respirators is contained in
29CFR1910 Part 134. -The system should supply air to a minimum of two OSHA
compliant manifolds capable of supporting 6 airlines. One system per train would be
required. The system will need to be provided with backup compressed gas cylinder
air. The standby air shall comply with 29CFR1910(d)(2)(ii). Alarms to mdlcate
compressor fallure and overheating would be required.

The breathing air system will need to be capable of supporting personnel in an
atmosphere as defined by OSHA - Immediately Dangerous to Life or Health (ILDH).

Although not all cells in the facility will need the requirement for ILDH supply air, some
of them will.

Radiological Risk Evaluation of Process

The process has several parts that could increase the risk of rédiological exposure and
should be further evaluated in the design process.

¢ The ventilation system must be adequate to contain the radiological
contaminants. The Hot cell area must be controlled as a process contamination
area. Supply air ducting and exhaust ducting will be routed to and from the cells.
These cell penetrations are a potential source of radiation streaming. The
design must include a shielding evaluation. :

« The utility support penetrations into the cells are a potential source of radiation
exposure outside the cells and into the operating corridors.

e The Trahsfer tunnel could 'potentiélly be a source of very high eprsure if
maintenance is required while calcine is stuck in the tunnel. Consideration
should be given to a method of remotely removing cans stuck in transit.

e The'insertion of calcine into the process cell will be a weak point in the process.
Calcine in notorious for solidifying in lines. Lessons learned in the process
development of transferring the calcine to the bin sets from the calciner should
be considered in further development of this option.
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e Containment of the contaminants within the cell will be difficult. Spread of
radiological contamination must be minimized through the use of ventilation and
air locks. AN :

Summary
The evaluation and recommendations of this EDF are based on existing technology and
proven techniques and methods for handling highly radioactive material. The lessons
learned from the NWCF Calciner, GSF canning station and the FSA fuel handling areas
were evaluated for inclusion in this document. .The process and facilities as currently
defined provide a strong measure of radiological control and will maintain personnel -
exposures ALARA. ' Further studies should consider the recommendatlons and
concerns as defined in this EDF.
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HWO Devolatilization Equipment

Purpose:

The purpose of this EDF is to document findings from a scopmg study to identfy equipment
that could be used to devolatilize and evacuate filled HIP cans prior to performing the HIP
operation. The information provided in this report will be used as a basis to design that
portion of the HIP facility where the HIP can devolatilization and evacuation will be
performed. This report will also be used to prepare a cost estimate for the HWO.

Summary:

The HWO will use a Hot Isostatic Press (HIP) process to prepare calcined waste from the Idaho
Chemical Processing Plant (ICPP) for permanent disposal at a geological repository. An
important step in the HIP process involves heating the calcine mixture to 650°C for 24 hours
to drive off volatile components, and then evacuating and sealing the can prior to HIPing
operations.

This report identifies the proposed  process .and equipment needed to perform the
devolatilization and evacuation of the HIP cans. Brief descriptions of the equipment are
included along with their associated costs, sizes, and power requirements.

This report proposes using a total of 12 furnaces for heating filled HIP cans during
devolatilization. The furnaces have a square split tube design and have a screw gear to open
and close the furnace during loading and unloading operations. The total cost for the 12
furnaces, their control systems, and installation is approximately $600k.

In addition, 4 vacuum pumps will be required for devolatilization and evacuation. The
vacuum pumps will be connected to the HIP cans while they are heated and remove any
volitile compounds that may be released. The pumps will maintain a vacuum while the HIP
cans are sealed. The total cost for the 4 vacuum pumps is approximately $8500. This does

~ not include a control system or mstallanon
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1. introduction

1.1 Description of HIPing Process: The proposed HWO of calcined waste is a result of

research that has been performed at the Idaho National Environmental Engineering Laboratory

(INEEL), the ICPP, and Argonne National Laboratory-West (ANL-W) for a number of years. The

process will convert high level nuclear calcined waste to an impervious, non-leaching glass-ceramic

waste form. The HWO calls for HIPing calcined waste using the following process [ref. 1]: All .
remaining high level liquid waste (HLLW), Sodium-bearing waste (SBW), and other radioactive waste

currently stored in the Tank Farm at the Idaho Chemical Processing Plant (ICPP) is calcined. The

calcine is temporarily stored in binsets until it can be HIPed. Calcine is taken from storage and

blended with dry, organic-free, sized, soil and titanium powder. The blended HIPing mixture is

placed into thin-walled stainless steel HIPing cans designed to deform down to a size and shape which -
- will allow +80% utilization of storage volume in a standard 2 ft diameter x 10 ft storage/disposal

canister. A closure cap is welded to the tops of each can which incorporates a venting tube. The

- latter is capable of being sealed by a standard crimp-and-weld operation. The cans are placed in a

-devolatilizing fixture in which the vent tubes are connected to a vacuum source and the centerline

temperature of the can is raised to 625° C for approximately 24 hours. This step removes remaining

undesired volatiles from the HIPing mixture (primarily residual H,0, CO,, Hg, and HOy), but leaves

radionuclides [including Cs-137] bound in the HIPing mixture.

After devolatilization, the vent tube on the can is crimped and welded closed. The can is removed
from the devolatilization fixture and placed in a non-sealing outer can for potential contamination
control prior to placement in the pressure vessel. The outer can and the HIPing can are placed
together inside a HIPing machine. The HIPing machine is sealed shut, ‘evacuated, and pressurized
with argon gas. The internal heater of the HIPing machine is activated and the cans are heated to
1050°C and further pressurized (by heating only) to 20,000 psi. The high temperature causes the
can wall and its contents to creep. The high pressure forces the can to collapse on itself yielding the
desired impervious, dense, non-leaching, ceramic-glass waste form. The can volume is reduced
approximately by one half of its pre-HIPed volume.

HIPing is considered complete once the centerline temperatures of the cans have reached 1050°C and
remained at that value for 4 hours. The cans are removed from the HIPing machine and moved to a
cooling area. Following cooling to near-ambient temperature, the cans are moved to a
decontamination area. The cans are decontaminated and non-destructively tested to verify
solidification of all the mixture. Cans passing non-destructive testing are packaged in Savannah River

shipping canisters and moved to interim storage prior to being sent for final geologic disposal. Three -

HIP cans will be placed inside one Savannah River shipping canister. Cans not passing non-
destructive testing are transported to a dissolution cell where they are sized, ground, and redissolved
in concentrated nitric acid solution. The latter is recycled with other liquid tank farm wastes through
the calciner and back to the HIPing facility.

1.2 Importance of Can Devolatilization and Evacuation. Devolatilization and evacuation-
of the HIPing cans prior to HIPing serves two purposes: 1) Maximum size reduction of the HIPing
can is realized when the can is evacuated and sealed prior to HIPing. Any volatile compounds
present in the HIPing mixture during the actual HIPing process could vaporize and prohibit
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maximum compression of the HIPing can, 'i'esulting in a “failed” can. 2) Devolatilization will drive
off any RCRA “hsted" wastes that might be present in the HIPing mixture. The presence of these
hazardous waste$ would prevent' ‘the” acceptarice of the' HiPed waste forms i 1nto the desngnated geoioglb
repository at Yucca Mountain, Nevada [ref. 2].

1.3  Assumptions: The following is a list of assumptions that were made while defining the
devolatilizing/evacuation process and equipment:

® The HIPing facility will be designed for a production rate of nine cans per day .with ten hours of
operation per day and four days of operation per week. Hence, the production rate per week will
be 36 cans.

® Equipment was sized to fit a pre-HIPed can 23 inches in diameter by 66 inches high.

® The lid of each HIP can will be fabricated with a vent tube and quick disconnect attached. Each
vent tube will contain a small sintered metal filter designed to prevent the passage of calcine.

® The HIP facility’s HVAC equnpment will be able to keep the devolatilization cell adequately
cooled.

® The devolatilization cell will be equipped ‘with manipulators and cameras to facilitate remote
operations such as connecting vacuum hoses.

® There will be an off-gas system to treat any gases released during devolatilization.- The off-gas
system and its related equipment will be covered in a separate Engineering Design File (EDF).

2. Devolatilization Equipment Description: Each filled HIP can will need to be
devolatilized for approximately 24 hours. Twelve devolatilization stations in 4 process lines with
three furnaces and one vacuum pump per line was selected for performing the devolatilization and
evacuation operation. Three process lines will be in operation at any given time with one line
maintained in stand-by status.

2.1 Devolatilization Furnaces: There will be a total of 12 furnaces, three per process line.
The furnaces will incorporate a clam shell design. Other designs that were considered included: 1) a
free-standing top-loaded furnace with lid and 2) a partially “buried” top-loaded furnace with lid. A
free-standing top-loaded furnace would require the HIP cans to be lifted more than seven feet off the
ground when being loaded and unloaded into the furnace. In addition, the design does not allow for
easy replacement of heater elements. The  partially “buried” furnace would -require that
approximately two-thirds (-five feet) of the furnace be embedded in the floor. This would require
that the floor depth be increased significantly. This design also presents accessibility problems. The
clamshell design allows greater accessibility for servicing activities, and it greatly reduces the Ilftmg
height required for loading and unloading of cans. :

The devolatilization.furnaces incorporate a square split tube design. One half of the furnace includes
one side, a bottom, and a hinged half-lid. This part of the furnace is stationary and is attached to the
floor.. The other half of the furnace consists of three sides and a half-lid. This part of the furnace is
mounted on wheels and driven by screw gear to make closing simple and repeatable (See Figure 1).
The furnace walls will be made of ceramic fiber. Kanthal A-1 heating elements will be embedded in
the ceramic fiber on two sides of the furnace. The sides, lid, and bottom of each furnace will be
approximately six inches thick. An outer shell of 16 gauge stainless steel will protect the furnace
from damage during can handling operations. The Kanthal A-1 elements are an iron-chrome type
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with a maximum temperature of 2550°F. The elements will be modularized to facilitate replacement.
There will be 3 elements embedded in two sides of each furnace for a total of six elements per
furnace. Each devolatilization furnace requires a minimum foot print of approximately 37 inches by
94 inches, and an overhead space of approximately 90 inches.

Each furnace will require 480V 3 phase power, and will generate 40 kW with a loading of 12.66 watts
per square inch. The surface temperature of the outer shell will be approximately 145°F.. One vender
provided a quote of $ S0k per furnace installed. The price included a control system to operate the
furnaces remotely. The total price for fabricating and installing 12 furnaces will be approximately
$600k. Individual elements will need to be replaced periodically. It is not known what effect the
high radiation fields will have on the furnace materials. This will require further investigation if the
HWO proceeds to the conceptual design phase. The wiring and electrical connections for the
furnaces will need to be radiation-hardened. - ‘ St S

22  Vacuum Pumps: There will be a total of 4 vacuum pumps, one per process line. The
vacuum pumps will be located in separate cells directly above the devolatilization cells. This will
allow easier access for servicing and permit the pumps to be non-radiation hardened. The vacuum
pumps will be used to pull a continuous vacuum on the HIP cans during devolatilization. Three cans
per devolatilization cell will be manifolded together and connected to one vacuum pump. A
condenser/heat exchanger will be located in-line between the HIP cans and each vacuum pump. The
condenser will remove Hg from the off-gas and is considered in a separate EDF [ref: 1]. The vacuum
will be increased to 0.5 torr just prior to can closure and sealing. No, and Hg will be present in the
devolatilized off-gas. The presence of No, will require the selection of a corrosion resistant vacuum

pump. )

The pump that was chosen for this scoping study is designed to resist corrosion-and handle corrosive
gases to pressures below 1 x 10-4 torr. It features high contamination tolerance, low speed for low
wear, and inert components. The pump requires 115/230 V, 60 Hz power. 'Each pump will cost
$2110. The total cost for the 4 pumps will be approximately $8440. This does not include
installation or a control system. Each vacuum pump requires a minimum foot prmt of approximately
49 inches by 36 inches, and stands approximately 40 inches high.

3. Description of Devolatilization Process: The HWO facility will contain four separate
process lines. Each process line will consist of a number of separate process cells. In the first process
cell, three HIP cans are filled with the calcine mixture and a closure cap welded to the top of each.
Each closure cap incorporates a vent tube. The vent tube includes: 1) a small sintered metal filter
designed to prevent passage of calcine particles and 2) a quick disconnect fitting for attaching
vacuum lines. The cans are then transported by an overhead crane to the devolitilization cell. The
crane is used to place each can in a separate devolatilization furnace. The furnaces’ screw drives are
activated and each fumnace is closed. The hinged furnace lids are shut using a master-slave
manipulator. Two of these manipulators are located at each devolatilization cell [ref: 3]. The master-
slave manipulator connects the HIP cans’ vent tubes to vacuum lines using quick disconnects. The
vacuum lines are manifolded to the vacuum pump located in a separate cell directly above the
devolatilization cell. -
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The furnaces and the vacuum pump are turned on. The furnaces raise the centerline temperature of
each can to 625° C for approximately 24 hours. During this time, the vacuum pump maintains a
partial vacuum on the HIP cans to remove any volatiles that are released from the HIPing mlxture
(pnmanly residual HzO COx, Hg, and HO,). Any radionuclides [including Cs-137] that are present
remain bound in the HIPing mixture. Before passing through the vacuum pump, the off-gas passes
through a condenser for recovery of elemental mercury. After passing through the vacuum pump,
the off-gas is sent through the facility’s off-gas system where it passes through a HEPA filter and a

sulfur-impregnated activated carbon filter. The carbon filter removes any remaining Hg [ref: 1].

At the end of the devolatilization cycle, the HIP can is evacuated to 0.5 torr (0.01 psi) or less, and the
vent tube is crimped and welded using the master-slave manipulators. The weld is non-destructively
inspected and the cans are transported by overhead crane to the HIPing cell.

4. ltems to be Resolved: This report is based on a number of assumptions that may or may
not prove to be valid. The following is a list of items involving the devolatilization and evacuation
process that will need to be resolved if the HWO proceeds to the design phase:

® A final design for the HIP cans will need to be selected, and the devolatilization furnaces will need
to be sized accordingly. -

® The control system for the devolatilization furnaces will need to be integrated into the facility’s
control systems.

® Perform analytical analyses to determine if the facility’s HVAC system can adequately cool the
devolatilization cells. The rooms may require additional cooling. This could be accomplished
by strategically placing cooling water pipes in the room. The water ¢ould be circulated through
the HIP furnaces’ cooling system.

® The manufacturer does not know what effect the high radiation fields will have on the furnace
materials. This will require further investigation.

5. References:
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This EDF evaluated the electrical requirements for the Hot Isostatic
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60 via Substation 15 and the Power Sectionalizing Switches. The
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1.0

HOT ISOSTATIC PRESSING

ELECTRICAL REQUIREMENTS
1.1 EXISTING AND PLANNED ELECTRICAL UTILTIIES AT ICPP

The ICPP ties into the 138kV INEL loop at Substation 2 which is located outside
the area fence to the south . Substation 2 transforms the 138kV to 13.8kV and
provides power to Substation 10 which is located within the ICPP complex. Power
at 13.8kV is than distributed from Substation 10 through the complex. The
Electrical and Utility System Upgrade (EUSU) project is currently under
construction. The EUSU project will install 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, install
new standby generators and tie existing generators into the standby power system.
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.

12 POWER REQUIREMENTS

1.2.1 NORMAL POWER

The electrical requirements of the Hot Isostatic Pressing (HIP) Facility were
analyzed and determined to be 12,180 kVA connected, with a demand projected to

be 8,472 kVA . ‘The results of the analysis are shown in Tables 1 and 2. The
major loads with the HIP Facxhty are the furnaces, air compressors, HVAC

B equlpment and lighting.

Normal power will be supplled to the HIP Facxhty by 13.8 kV feeders from

- Substation 15. A combmatnon of new and emstmg duct banks will be used to route

the feeders.




1.2.2 STANDBY POWER

The requirements for standby power for the HIP Facility were analyzed and
determined to be 212 kVA. The results of the analysis are shown in Table 3. The
standby loads for the HIP Facility will consist of the following:

¢ UPS Normal and Bypass feeders

¢ Selected lighting and miscellaneous loads

¢ Exhaust and supply fans

¢ Other loads as determined in later designs

Standby power to the HIP facility will be provided over the normal power
distribution system from Substation 60, the Standby power plant substation via

" 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 2000 kVA diesel generator and associated equipment will be installed
in the space available in the standby generator plant. Shedding of the non-essential
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

1.2.3 DISTRIBUTION SYSTEM

Both normal and standby power will be provided by one set of redundant feeders.
The EUSU project will install 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 S00KCMIL 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 HIP facility.

1.2.4 UNINTERRUBTABLE 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 and other critical loads.




13  LIGHTING
13.1 INTERIOR LIGHTING

Lighting in office areas and other low ceiling areas will be supplied by recessed of
pendant mounted fluorescent fixtures. These fixtures will be operated at 277Volts
and will be locally switched. Motion detectors will be utilized areas of low
occupancy. Lighting in high bay areas will be will be supplied by metal halide
fixtures operating at 277 volts. The metal halide fixtures will be sthched at the

lighting panel.

1.3.2 :CELL LIGHTING

Lighting in the cells will be designed to allow for remote operation of the
equipment via an in cell CCTV system or by operation through cell windows.
Lighting of the cells will be indirect. Translucent panels will be provided on the top
of the cells and on the side walls as required. Fixtures will be mounted so that
maximum light is directed into the cell and so that the fixtures are easily accessible
for maintenance. The light source will be metal halide. The lighting design will
take into account light loss through the translucent panels as well as the light lost
in viewing operations through the cell windows.

1.3.3 EXTERIOR LIGHTING

The exterior of the building w1ll be lllummated with high pressure sodium wall
pack fixtures mounted over each personnel door. Loading areas will be provided
with high pressure sodium pall pack fixtures on each side of the doors. The need
for area lighting in maneuvering areas will be evaluated during the conceptual and
final designs.

1.3.4 EMERGENCY AND EXIT LIGHTING -

Emergency egress lighting will be in accordance with NFPA 101, Life Safety
Code. In areas where illumination is provided by fluorescent fixtures, selected

- fixtures will be provided with integral battery back up. In areas where illumination

- is provided by metal halide fixtures, selected fixtures will be provided with a quartz
lamp which will be used for emergency lighting. The quartz lamp will be
connected to the UPS system or will be provided with an integral battery.




1.4  DESIGN DESCRIPTION
1.4.1 SITE CONDITIONS

Electrical equipment will be rated for continuous operation at an elevation of 5,000
feet above sea level. : :

142 HAZARDOUS LOCATIONS

Several areas within the facility will be used for storing or handling of hazardous
materials. An evaluation will be performed during the conceptual design and the
final design to determine the effects of these materials on the installation of
electrical equipment. Flammable and Combustible Liquids Codes NFPA 30:
National Electrical Code, NFPA 70; and Recommended Practice for Classification
of Class I Hazardous Locations for Electrical Installations in Chemical Process
Areas, NFPA 497A will be used in making the determination. -

143 SERVICES
1.4.3.1 PRIMARY SERVICE

Two 13.8 kV feeders will provided the primary service to the site. The feeders
will originate from Substation 2 located outside the fence. Power for the HIP
Facility will be carried over existing feeders up to Substation 15. From Substation
15, new feeders will be routed through new and existing duct banks.

1.4.3.2 STANDBY POWER

Standby power will be provided at 13.8kV over the existing primary distribution
system. The existing UCS in conjunction with the Plant Control System which will
be installed in the HIP facility will control selected circuit breakers to limit the
standby power distribution only to those loads deemed important.

1.4.3.3 UTILIZATION VOLTAGES

Three and possibly four utilization voltages will be provided for the HIP facility.
Transformers and load centers located near the facility will transform the 13.8kV
to 480Y/277 Volt, transformers down stream will transform the 480 Volts to
208Y/120 Volts. The third and fourth utilization will be determined during the
conceptual and title designs. 4160Y/2400 Volts is desired as the third utilization
however, the ICPP currently utilizes 2400Y/1386 Volts. Preferably, only one will
be used. Equipment selection and operating personnel preference will determine
the voltage to be utilized.




Electrical loads will be assigned voltages as follows: ™

Motors 100 HP and larger - 4160V, 3 phase or 2400V, 3 phase
Resnstlve I6ads 100 kVA and larger < 4160V, 3 phase or 2400V, 3 phase
Motors % HP to less than 100 HP - 480V, 3 phase
Resistive loads 1 kVA to less than 100 kVA - 480V, 3 phase
Motors less than %2 HP 120V, single phase
Miscellaneous loads less than 1 kVA -120V, single phase

- Lighting - 277V single phase.

¢ ¢ 00000

In certain circumstances, 480V, 3 phase will be utilized for motors over 100 HP
and loads over 100 kVA. This will be determined on an individual basis after the
effects have been evaluated.

1.44 EQUIPMENT
1.4.4.1 LOAD CENTERS

Two load centers will be provided. These load centers will be located outside the
HIP Facility and will be a NEMA 3R Walk-in type similar the load centers
currently in use at the ICPP. One load center will provide 480Y/277 Volts and the
other will provide either 4160V or 2400 Volts. The load centers will be double
ended and each transformer will be sized to provide service to all loads on the load
center. Load Centers will be provided with all equipment and wiring to insure that
they are fully compatible with the existing UCS System.

1.4.4.2 TRANSFORMERS

Transformers 5,000 kVA and below will be cast coil, dry type transformers.
Transformers over 5,000 kVA will be oil filled.

1.4.5 LIGHTING.

Lighting levels will conform the Illummatmg Engineer’s Society (IES) handbook
and standard practices at the ICPP. In general , the design will provide the
- following illumination levels:

¢ Work Stations 70 foot candles
¢ Work Areas 30 to 50 foot candles depending on activity
.4 Non-Work Areas 10 foot candles 50 where data is obtained




146 GROUNDING

Grounding at the ICPP is accomplished with bare copper conductors installed in all
duct banks and ground rods installed in every manhole this in turn is solidly
connected to the casing of the deep wells. Facilities and structures throughout the
ICPP are connected to this ground system. As well, the HIP facility will be
connected to the ground system. Grounding within the facility and at the outdoor
load centers and other structures will be accomplished in accordance with the
National Electrical Code and IEEE Standard 142-1991, IEEE Recommended
Practice for Grounding of Industrial and Commercial Power

Systems.

147 LIGHTNING PROTECTION

Lightning protection will be provided in accordance with NFPA 78, Lightning
Protection Code. : ’




TABLE 1

WASTE TREATMENT PROJECT

FEASIBILITY STUDIES
CONNECTED LOAD
HOT ISOSTATIC PRESSING
LOAD kVA
General Building Lighting '
168,952 sq. Ft @ 1.75 Watts per sq. Ft = 296,666 Watts 296
Miscellaneous Loads
168,952 sq. Ft. @ 1.0 Watts per sq. Ft = 168,952 Watts 169
HVAC Loads:
Supply Fan Motors
3@50 HP 150
Exhaust Fan Motors
3@75 HP 225

Miscellaneous HVAC

100 HP Small Motors 100
Process Equipment:
Heaters:

12 HIP Vessels @ 800KW 9600

Devolatization equipment 12 @ 40KW 480
Compressors;

8 @ 100HP 800
Welding Equipment

4 @ 40kVA 160
Miscellaneous Process

Size Grind 4 @ 50 HP 200

Cranes 100hp 100

Total Connected kVA

12280




- TABLE 2

WASTE TREATMENT PROJECT

FEASIBILITY STUDIES
| ' DEMAND
HOT ISOSTATIC PRESSING
: LOAD DEMAND | kVA
General Building Lighting 296,666 @ 90 % demand .| 267
168,952 sq. Ft @ 1.75 Watts per sq. Ft = 296, 666 Watts '
Miscellaneous Loads 168,952 @ 50 % demand . 85
168,952 sq. Ft. @lOWattspersq Ft = 168,952 Watts B
HVAC Loads:
Supply Fan Motors
3@50 HP 2@50 HP 100
Exhaust Fan Motors
3@75 HP 2@75HP 150
Miscellaneous HVAC ‘
100 HP @75% 100HP @ 75% demand 50
Process Equipment:
Heaters:
12 HIP Vessels @ 800KW 9600KW @ 75%,demand | 7200
Devolatization equipment 12 @ 40KW 480KW @ 75% demand 360
Compressors;
8 @ 100HP 1@100HP 100
Welding Equipment
4 @ 40kVA 1 @40kVA 40
Miscellaneous Process
Size Grind 4 @ 50 HP 1 @ 50 HP 50
Cranes 100HP 1 @ 70 HP 70
Total Demand kVA 8472




TABLE 3

WASTE TREATMENT PROJECT

FEASIBILITY STUDIES
STANDBY POWER REQUIREMENTS
HOT ISOSTATIC PRESSING
LOAD STANDBY POWER kVA

General Building Lighting 10% of 296,666 = 29,667 30
Miscellaneous Loads 10% of 168,952 = 16,895 17
HVAC Loads
Supply Fan Motors 3@50 HP 1 @ 50HP 50
Exhaust Fan Motors 3@75 HP 1@ 75HP 75
Miscellancous HVAC 100HP 10% of 100HP 10
Process Equipment

Cranes 1 @ 70 HP 70
Total Standby kVA 282
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Title: Hipping Waste Option (HWO) Staffing Estimate

Summary:

This EDF addresses the estimate of the total staffing requirement for the Hot
Isostatic Press (HIP) Waste Option (HWOQO). The estimate was made based upon
the level of detail that was developed to perform this scoping study which includes
general facility process flow description depicting each major process operation, a_
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for monitoring of HIP canisters in processing and general follow- -up of HIP Canisters
in the cool-down cycle. Due to the high degree of automation equipment included
in this process, there are specially trained maintenance personnel required. This
maintenance function has been allocated to occur both on the 10 hour day shift
and on a 10 hour night shift. During the night shift, the operations are essentially
shutdown so the maintenance function can be carried out more effectively. The
total estimated staffing requirement is 78 personnel which is broken down into 29
on-line operators, 15 on-line mamtenance personnel and 34 support staff of varied
disciplines.
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- Summary

This EDF identifies a total staffmg requirement of 78 personnel made up of the
following categories; on-line operations, on-line maintenance, administration,
supervision, engineering, security, health and safety (Radcon), industrial safety,
process development and facility maintenance. This estimate is based upon a
review of all available engineering documentatuon The total break-out of staffmg
is as follows:

Operations: ' " per day (unless noted otherwise)
¢ Receiving Systems; 2

« Calcine Retrieval/Off-Spec Hnd‘lg 2

o HIP Can Filling (3 Oper’'ng trains) 4

e Off-gas Systems -3

o 2’ x 10’ Canister Loading 2

¢ Cool-down/decon/test/follow-up  4/shift, 16 total

29 total
Maintenance: per day
e Machinists (Spec. Trained) 5
¢ Boilermakers (Spec. Trained) 3
e Pipefitters 4
¢ Inst. & Elec. Control 3
15 total
Support Staffing:
e Administration 2
e Administration Support 3
e Supervision 8
e Engineering Tech. Support 5
e Security 2
¢ Health and Safety (Radcon) 8
¢ Industrial Safety 2
e Process Development 2
¢ Facility Maintenance 2
34 total

Total Staffing Requirement: ‘ 78 total
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specifications. The HiPed material in these cans will need to be reduced to a granular size
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equipment list and a sketch of the equipment layout.
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This EDF discusses a method to reduce the HIPed monoliths of reject and QA cans to a
granular form which can be fed back into the process and re-HIPed. The object of this
method is to use equipment which is small and thus fit into the available space.

Step 1 Reject HIP can is received into the cell through a double door port. Transfer in
the cell will be by means of an overhead crane.

Step 2 Wafers are sliced off the can using a large concrete saw. This saw assembly will
have a 36 inch diameter concrete saw which is capable of two axis motion to properly
position the blade on the HIP can. The can will be mounted on a rotary table which can
be turned by an out-cell mounted manual turn wheel or electric motor. Dust and particle -
debris will be collected in a vacuum dust collection system connected to a lexan dust
‘hood which will enclose the cutting operation. '

~ Step 3 Wafers are lifted from the concrete saw to the screw press. An electromechamcal -
manipulator using an ‘ice tong type of tool will lift the approx:mately 4 inch thick wafers
from the saw to the screw press. The top of the press will swing out of the way to allow
top placement of the wafer into the press.

Step 4 Wafers are crushed in the screw press. The 250 ton press will crush the wafers
into approximately 4 inch chunks. The press uses a curved surface die to assure that the
wafer sections will be placed in a bending mode which will allow the wafer sections to
fail in tension, the weakest failure mode for these types of materials. The can material
will be placed in a separate hopper for disposal. A 5 hp motor will, power the press and
can be mounted outside the cell. A screw press is used to preclude hydraulic fluid leaks
in the cell.

Step S Wafer sections are moved from the screw press to the jaw crusher using master
slave manipulators, electromechanical manipulators and the vacuum system.

Step 6 The jaw crusher will reduce the 4 inch pieces to approximately 1/16 in granules.
The 5 horsepower crusher has a rated capacity of 1800 1b/hr. Discharge from the crusher
will fall directly into a granule/dust hopper which will also receive dust from the dust
collection system.

Step 7 The HIPed calcine dust and granules will be pneumatically transferred to the fill
station for re-entry into the HIP process.

Step 8 The can material will be compacted in the screw press and bagged out of the cell.




Assumptions

1)
2)
3)
4)
5)

Maximum rate of handling will be 1 tejéct HIP can per week per recycle cell.

Alpha contamination will not be a big problem.

1/16 inch granule size can be handled by the main HIP process system.

Stainless steel skin on cans can be broken away from the HIPed calcine.

Grinding the HIPed calcine will be inherently dusty. Manned entry into the cell will
require considerable cell clean-up.

Equipment List

1)
2)
3)
4)
5)
6)
7)
8)
9)

Overhead Crane, 2 Ton

Electromechanical Manipulator, 500 Ib lift capacity

Manipulator, master/slave, 2 each

Concrete saw, 36 in diameter, 10 hp, mounted on x-y table, custom designed
250 ton screw press, 5 hp, custom designed

Jaw crusher, S hp

Dust collection system, custom designed

Pneumatic transfer system, custom designed ' .

Wafer handling tool

10) Rotating positioning table
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1. REQUIREMENTS

Process requirements are established by statutory laws, DOE orders, and the Batt agreement
between DOE and the State of Idaho. These requirements are described in detail in Ref. 2.

2. DESIGN BASIS AND ASSUMPTIONS

2.1 Background

The process described below (the “HIP’ing Waste Option”, hereafter referred to as the HWO
- process) is based on a decade’s collaborative research between the Idaho Chemical Processing Plant
(ICPP) and the development and testing performed at the INEL*** on surrogate wastes. The process
- was invented by researchers at Battelle Columbus Laboratories in 1955, and involves heating and
pressurizing a siliceous mixture until the point is reached at which phase transformation occurs,
resulting in the formation of a glass-ceramic having 40-60% higher density than the starting mixture,
and possessing waste immobilization properties similar to those of borosilicate glass.

2.2 vAssumptions
The following assumptions have been made in developing the HWO process:

1) All current liquid tank farm waste at ICPP will be calcined. Compositions and quantities of
existing stored calcines, and of calcines that will yet be generated are as described in Ref. 1;

2) Calcine will be retrieved from binsets into short term storage/mixing hoppers. After the hopper is
filled the contents are homogenized by mixing, and characterized sufficiently to select which one of
a set of roughly ten pre-determined recipes is appropriate to use in HIP’ing the hopper contents;

3) HIP’ing additives will also be stored in short term storage hoppers. Each hopper homogenizes the
bulk additive sufficiently that the contents may be considered to be completely uniform for
purposes of HIP’ing per specification of any given recipe;

4) Calcine will be dry blended with HIP’ing additives in a suitable dry solids mixer;

5) HIP’ing will be done in stainless steel HIP’ing cans designed to deform to a size and shape that
allows at least 80% utilization of the internal volume in a standard 2 ft diameter x 10 ft
storage/disposal canister. The pre-HIP can dimensions will be determined by further research and
development;

6) Vibration of the HIP’ing can during filling will be sufficient to achieved the required degree and
uniformity of compaction prior to HIP’ing;

7) Mixing beyond the bulk mixing described in item 4 will not be required;

8) Sizing of calcine and cold additives [INEEL soil or equivalent and Ti (or Al) metal] to 80 mesh
(180 pm) is required to achieved an acceptable HIP’ed waste form;
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9) A high-integrity seal can be achleved between the vent tube on each HIP’ing can and a vacuum
- manifold at temperatures typical of the devolatilizatiofi‘step (650°C). A vacuum pressure of
approximately 0.5 torr can be established, and a high-integrity crimp weld can be made (without
cooling the can) which preserves the above level of vacuum within the can throughout the HIP’ing
process;

10) Pressurization during the HIP’ing step will be achieved with argon gas;

11) All HIP’ed cans will be non-destructively tested to verify solidification of all the ‘mixture. 1% of
HIP’ed cans will be intrusively sampled to verify compliance with disposal facility waste
acceptance cntena and will require recycle;

12) 1% of HIP’ed cans will be offspec (unacceptable for dlsposal) and will be recycled by sizing,
grinding, and rerouting to the temporary calcine storage bin;

13) Secondary solid and liquid waste streams generated by the HIP’ing process (e.g., decontamination
wastes, liquid spills, filtered solids, etc.) must be accommodated by the HIP’ing process.
Therefore, dissolution, evaporation, and calcination capabilities will be maintained throughout the
HIP’ing program in order to able to recycle all wastes generated to the HIP’ing process.

14) No radioactive components of the waste will escape from the HIP’ing mixture during the
devolatilization step. This assumption is based on the premise that alkali silicates will be formed on
heating the mixture such that all alkali metals (including Cs-137) will be retained durmg
devolatilization of filled HIP cans;

15) Calcination of existing tank farm wastes be complete by 12/31/2012. Direct HIP’ing of calcine
will begin on 01/01/13 and processing will be completed in 20 years.

16) Plant online factor is 50%. This figure accounts for all scheduled down time, unscheduled
downtime, and process inefficiency.

17) All waste operations (except calcination) will be performed in one 10-hr shift per day..
18) The devolatilization and HIP’mg steps each requlre 24 hrs to complete.

19) The average dry HIP’ing mnxture consists of the following components (wt%)
e Calcine: 70.0% (bulk density=1.41 gm/cm®) -
e INELsoil: -~ 25.0% (bulk density=1.20 gm/cm’)
. Titanium' metal:5. 0% (bulk densxty =2, 25 gm/cm )

20) Dry titanium powder additive for HIP’ing wnll be trucked to ICPP and pneumatxcally ofﬂoaded to
storage bins. :

21) INEL soil used as a HIP’ing mgredlent will be extracted from the subsurface and will requxre only
heat treatment at 500°C (to eliminated organic matter) and sizing (sieving) prior to use in HIP’ing
process.
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22) Radionuclide contamination during all waste processing operations is controlled by maintaining
negative pressure inside all waste handling areas. -Building air is double HEPA filtered to remove
particulate radioactive contamination..

23) Mercury in the offgas from'the devolatilization step will be extracted from the offgas by
condensation and/or adsorption on suitable materials. Elemental mercury extracted by
condensation will be amalgamated and disposed as low-level radioactive waste.

NOTE: This assumption presupposes that a delisting petition will be granted by EPA for ICPP
calcines

3. PROCESS DESCRIPTION

3.1 Process Steps

The procéSsing steps for the HIP’ing WasteVOVthio'n (HWO) are shoWn sch'ematically'on the
process flow diagrams for the HWO process (Section 10). These steps are described below.

3.1.1 Main Process

The conceptual process description below is applicable to a single processing line. The actual
scoping design of the processing facility utilizes multiple such lines. Steps in the main process for
HIP’ing waste are as follows:

1) High-level radioactive waste calcine stored at ICPP in the Calcine Solids Storage Facility (CSSF)
binsets is remotely retrieved and pneumatically transported to a sizing operation (ball mill) where it
is ground to pass an 80 mesh screen. After sizing, the calcine is deposited into a temporary
mixing/storage bin (MB-201A in Dwg HIP-02);

2) Once MB-201A (or B, C, or D) is filled, its contents are thoroughly homogenized and then
sampled, analyzed, and characterized. Based on the characterization, a HIP’ing “recipe” is
selected from a set of roughly ten recipes developed prior to the start of processing waste, based on
the expected range of calcine composition in the binsets;

3) Calcine is dry-blended with suitable cold ingredients (dry, organic-free, sized INEEL soil [or
equivalent] and titanium powder) in proportions specified by the selected recipe in a suitable solids
blender (RB-001 in Dwg HIP-00);

4) The blended mixture is gravimetrically metered into a stainless steel HIP’ing can. A load cell on
the filling station is used to determine when the proper mass of mixture has been added (CV-001 in
Dwg HIP-00). A polyethylene liner will be inserted in each can prior to ﬁllmg, and will be sealed
shut upon completion of the filling operation;

5) A closure cap (with a suitable venting tube and HEPA filter) is welded to the top of the can
(WS-001 in Dwg HIP-00);

6) The can is dry decontaminated using CO, blast decon to remové‘ loose VcolntaminatiOn that couid be -
spread through the facility (V-301 in Dwg HIP-03);
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7) The filled can is moved to a devola;iii;ing fixture in which the vent tube is connected to a 2” W.C.
vacuum source, and the centerline temperature ‘of the can is raised to approximately 650°C for
24 hrs (EH-001 in Dwg HIP-00). '

This step removes undesired volatiles from the HIP’ing mixture (primarily residual H,0, CO,, Hg,
and nitrates), but leaves radionuclides [including Cs-137; see Section 2.2, item 14] bound in the
HIP’ing mixture. Offgas from the devolatilization step is routed to an offgas system where
mercury and partxculates are extracted prior to release to the environment;

8) After devolatxhzatlon the can is evacuated to 0.5 torr and the venting tube is crxmped and weld
sealed. These operations are performed without cooling (WS-002 in Dwg HIP-00);

9) The thermally hot can is overpacked in a second vented can for contamination control. This
assembly is placed inside the pressure vessel of the HIP’ing machine, and pressurized to
approximately 5,000-6, 000 psi using argon gas. It is subsequently heated to 1050°C, during which
time the pressure rises to approximately 20,000 psi. The HIP’ing step (including overpacking,
placement in the HIP vessel, pressurization, heatup, and soak) is assumed to require approximately
24 hrs (HM-401 in Dwg HIP-04);

10) After the HIP’ing step is complete the argon gas is evacuated and analyzed for radioactivity to
determine whether the HIP can has breached during HIP’ing. If breached, the can is unloaded
from the HIP machine, cooled, and recycled (see item 13), and the HIP’ing vessel is deconned;

11) If analysis of the argon does not indicated that breaching has occurred, the can is unloaded from the
HIP’ing machine and allowed to cool (Dwg HIP-00), '

12) Once cooled, the HIP’ed can is evaluated (using non-destructive testing methods, together with
surface radioactivity scans) to determine whether HIP’ing was successful (Dwg HIP-00);

13) HIP’ed cans determined to be unsatisfactory are pulled from the normal process stream and sent to
sizing/grinding prior to recycle to the temperary calcine storage bins. HIP’ed cans determined to
be satisfactory are placed into 2’x10’ disposal canisters (CV-001 in Dwg HIP-00);

14) Once a dlsposal camster is filled with three properly HIP’ed cans the camster 1s welded closed and
transported to interim storage (L-001 in Dwg ‘HIP-00);

The intended final disposal site for the waste is an approved federal repository for high-level
radioactive wastes. -However, the waste must be stored in an interim storage facility pendmg the
commencement of waste acceptance at such a reposntory

3.1.2 Auxﬂllary Processes

Steps in the auxilliary'processes'to thé 'main' process ‘are as follows:

1) HIP’ed cans whlch fail acceptance testmg will be sized (broken down), ground, transported toa
temporary storage bins (B-201 in Dwg HIP-02), and blended into the HIP’ing mixture with other
HIP ingredients (RB-001 in Dwg HIP-00);




431.02# ENGINEERING DESIGN FILE Function File Number -~ SPR-10

2/4/98 . EDF Serial Number - EDF-HWO0-012
Rev. #02 ' Page 6 of 18
2) INEEL pre-treated soil (or equivalent) is received in bulk shipments at a bulk receiving terminal

3)

4)

5)

6)

7)

8)

and pneumatically transported to a cyclone (CY-602 in Dwg HIP-06) atop a soil storage bin (B-602
in Dwg HIP-06). Air used in transporting the soil to storage is routed through a baghouse (PB-601
in Dwg HIP-06) and recycled to the receiving termmal Fines collected in the baghouse are also
dlscharged to the B-602;

Titanium metal powder is received in bulk shipments at a bulk recelvmg termmal and transported to
storage bin B-601 in Dwg HIP-06);

HIP’ing cans and 2°x10’ disposal canisters are received on a “just in time” basis and temporarily
stored in a “clean” storage facility (ST-601 in Dwg HIP-06); /

Dry ice (solid CO,) is received in bulk and manually offloaded to cryogenic storage (CR-601 in
Dwg HIP-06). The storage facility is in physical juxtaposition with the decontamination cell, and
the dry ice is fed directly from storage into the shaving/blasting unit (DD-301 in Dwg HIP-03).
Gaseous effluent from the dry decontamination operation goes to offgas system (Dwg HIP-05) for
filtration, prior to release;

Air in the HIP’ing machine after the HIP’ing can is loaded is evacuated (P-401 in Dwg HIP-04)
and pumped to the offgas system (Dwg HIP-05), prior to discharge to the atmosphere;

Virgin argon gas is received in bulk and a compressor (CP-404 in Dwg HIP-04) is used to pump it
into storage (T-401 in Dwg HIP-04). Argon from T-401 is used to charge the HIP’ing machine
following removal of air. After a can is HIP’ed the argon is evacuated (CP-402 in Dwg HIP-04) to
interim argon storage (T-402 in Dwg HIP-04). Gas from T-402 is sampled to determine whether it
can be recycled to virgin argon storage, or must be discarded due to contamination. Gas which is
recycled is filtered (F-401 in Dwg HIP-04) and pumped/compressed (CP-403 in Dwg HIP-04) into
T-401;

The HWO process offgas system treats gaseous effluents from:

o The HIP can devolatilization step

e Contaminated argon gas from the HIP’ing step (in the case of a HIP’ing can breach)
¢ Carbon dioxide gas from dry decontamination of HIP cans

e Air evacuation of HIP’ing machine

Offgas from devolatilization is cooled (E-501 in Dwg HIP-05) to condense out mercury volatilized
from the HIP’ing mixture. Elemental mercury condensate is discharged to a filling station for 1-gal
canisters (“paint cans”). When filled to the appropriate level, elemental sulfur is added (in excess)
to each canister, and the canister is capped and placed in a jar mill and mixed until the mercury has
been completely amalgamated. After amalgamation is complete, the canister is removed, surveyed,
characterized, and sent either to low-level radioactive waste disposal at the Radioactive Waste
Management Complex, or to mixed waste storage at the Waste Reduction Operations Complex
(WROCQ).

Gaseous effluent from the offgas cooling operation, together with the other effluents from the above
list (recycled argon gas, CO, from dry decon, and air from evacuation of HIP’ing cans) are routed
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through a pre-filter (F—501 in Dwg HIP-OS) to strlp out hlgh concentratlons of particulates, and
-finally through a HEPA! filter for polishing. - i oy

3.2 Processing Rates

The principal processing rates and overall processing statistics for the HWO process are as

follows:

TABLE 1: PROCESS RATES AND STATISTICS FOR HWO PROCESS
DESCRIPTION Hourly Daily | | Yearly TOTAL
Operating time ‘ 1 hrs 10 hrs 993 hrs 19,857 hrs
Calcine processed - | 849 lom 8,488 Ibm 842,744 lbm 16,854,890 Ibm
Ti metal consumed 61 Ibm 606 1bm 60,196 Ibm 1,203,921 Ibm
Pre-treated soil consumed 303 1bm 3,031 Ibm 300,980 Ibm = 6,019,604 Ibm
HIP’ing cans filled 0.87 units 8.70 units 864 units 17,280 units
2'x10’ disposal canisters filled 0.28 units  2.84 units 282 units 5,645 units

Total mass of HIP’ed waste 1,257 1bm 12,571 1bm 1,248,123 Ibm 24,962,457 Ibm
(including cans) .
Total mass of HIP’ed waste 1,1751bm 11,746 1bm 1,166,240 Ibm 23,324,805 Ibm

(excluding cans)
Total volume of HIP’ed waste 0.17 m’ 1.67m’ 165 m® 3,309 m*

* (excluding cans)

4. MATERIAL BALANCES

Material balances for process streams shown in the drawmgs in Sectxon 10 are glven in Table 2 below

! High Efficiency PArticle filter.
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TABLE 2: MASS BALANCE FROM PROCESS FLOW DIAGRAMS
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5. EQUIPMENT LIST

5.1 Equipment Labels

Labels used to specify equipment in thé process flow diagrams are described below in Table 3:

TABLE 3: EQUIPMENT LABELS USED IN PROCESS FLOW DIAGRAMS

AC Air Cooler

B Bin/Hopper

BL Blower/Fan

BM Ball mill

CpP Gas compressor

CR Cryogenic storage vessel

cv Vibrated can filling station

CY Cyclone separator ‘
DD CO, blast decontamination unit (shaves dry ice and entrains in high-speed air)
E Heat exchanger

EH Electric heater

EJ Ejector

EX Excavator

F Filter

HM HIP’ing machine

M Jar mill

L Canister loading station

MB Combination mixing/storage bin (silo mixer)

P Pump

PB Pulsed baghouse

RK Rotary kiln

RT Bulk solids receiving terminal (with pneumatic transfer to storage)
ST Storage building for non-bulk materials (empty cans/canisters)

SZ Sizing unit (cutting/breaking/grinding) ) |

SV Sieving unit
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Truck for transportihg cold, bulk solid material (soil)

Vessel

Welding station

New equipment items required for the HWO process are described in Table 4, below:

‘TABLE 4: NEW EQUIPMENT LIST FOR HWO PROCESS

ID DWG DESCRIPTION SIZING INFORMATION
NO.
OVERALL PROCESS:
RB-001 HIP-00 Four (4) ribbon blenders to mix 309 Ibm/hr, each blender
' HIP’ing mixture constituent
CV-001 HIP-00 Four (4) HIP can filling stations 309 Ibm/hr, each station
| | (see Ref. 8)
WS-001 HIP-00 Four (4) stations to weld partial 0.22 cans/hr
closures on filled HIP cans, .
including of vent tubes and HEPA
filters : v
EH-001 HIP-00 Four (4) stations for devolatilizing 0.22 cans/hr, each station
: HIP mixture in cans. Cans are
heated to 650°C for 24 hrs. _ (see Ref. 9)
P-401- HIP-04 Four (4) vacuum systems to - (see Ref. 9)
B o evacuate cans following. - E
- devolatilization o
WS-002 HIP-00 © | Four (4) stations to weld vent tube 1 0.22 cans/hr, each station
and trim as necessary for loading
into HM-401, and for final loading
S into 2°x10’ disposal canisters
L-001 HIP-00 - Four (4) stations to load HIP’ed 0.073 2'x10’ canisters/hr, each
: * | cans into 2°x10’ disposal canisters, | station '
, -and weld seal the canisters - ,
CALCINE RETRIEVAL & OFFSPEC PRODUCT RECYCLE:
CY-201 HIP-02 Two (2) cyclones to extract calcine | (This item is called out in the design
from pneumatic transport system of the calcine retrieval system. For
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ID DWG DESCRIPTION SIZING INFORMATION

NO. ,, , . »

(one for each side of the facility) purposes of design of the HWO
process, only space must be allotted
for the equipment in the building.)

CY-202 HIP-02 Two (2) cyclones to extract sized, 3.6 scfm per cyclone,

ground offspec material from 12.5 Ibm/hr

pneumatic transport system between )

sizing operation and calcine storage

bins, MB-201a,b ,

MB-201 HIP-02 Four (4) Mixing/storage bins to 100 ft for each bin

blend and store retrieved calcine . ' ' .

) R Bins must have capacity to

(also §1zed r.ecycled ot:t:spec HIPed homogenized the bulk calcine

material) prior to HIP’ing 7
Total bin inventory is sufficient for
4 days’ production

BM-201 HIP-02 Four (4) ball mills to size retrieved | Each mill to grind 250 lbm/hr of
calcine 1.0 mm calcine to pass 80 mesh
screen
B-202 HIP-02 Four (4) storage bins for ground, 20 ft® for each bin
recycled offspec material
BL-202 HIP-02 Four (4) blowers to provide motive | 3.6 scfm air @ 1 psi pressure drop,
force for pneumatic transport of each blower
recycled offspec material
EJ-202 Four (4) ejectors for pneumatic 3.6 scfm air

transport of sized offspec HIP’ed 12.5 Ibm/hr solids

material between sizing operation '

and temporary storage in MB-201a,

b

CAN DRY DECON:

V-301 HIP-03 Four (4) booths for CO, blast decon | Decon capacity 0.22 cans/hr/booth
of HIP cans

DD-301 HIP-03 Two (2) CO, shaving/blasting 2.2 lbm/hr per machine
machines for CO, blast ’
decontamination of HIP’ing cans:

HIP:

HM-401 HIP-04 Fourteen (14) HIP’ing machine (See Ref. 7)
pressure vessels -

HM-401 HIP-04 Sixteen (16) HIP’ing machine - (See Ref. 7)
furnaces
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ID DWG DESCRIPTION SIZING INFORMATION
NO.
P-404 HIP-04 Eight (8) vacuum systems for (See Ref. 7)
evacuation of HIP machines prior to
7 charging with argon gas
CP-401,402 | HIP-04 Eight (8) compressor systems for (See Ref. 7)
charging HIP machines to high
pressure with argon gas
T-402 HIP-04 Twenty-four (24) storage tanks for (See Ref. 7)
reclaimed argon-
T-401 HIP-04 Eighteen (18) storage tanks for (See Ref. 7)
uncontaminated argon gas
E-401 HIP-04 Heat exchanger to cool argon gas 600,000 Btu/hr capacity
exiting HIP’ing machines
RECEIVING:
RT-601 HIP-06 Receiving terminal for bulk Ti 34.6 ft'/2-wks
powder
CY-601 HIP-06 Two (2) cyclones to extract Ti 8.8 scfm per cyclone,
powder from pneumatic transport
system into storage bins B-601a,b 61 1bm{hr
PB-602 HIP-06 Two (2) pulsed baghouses to 8.8 scfm per baghouse,
remove fine Ti particles from 3.0 Ibm/hr
pneumatic transport air prior to )
recycle to blowers
BL-601 HIP-06 Two (2) blowers to provide motive | 8.8 scfm per blower
force for pneumatic transport of Ti
powder o ,
B-601 HIP-06 Two (2) bins for storage of 10 ft* capacity per bin
powdered Ti :
CR-601 HIP-06 Insulated storage pre’ssure vessel for | 7.2 ft’ capacity,
CO, (dry ice) storage 100 psig pressurization
ST-601 HIP-06 Storage bay for HIP’ing cans and 3 weeks’ production requirements
2’x10" canisters (110-HIP cans, 35-2°x10” canisters)
RT-602 HIP-06 Receiving terminal for INEEL soil | 324 ft’/2-wks
(or equivalent) 7
B-601 HIP-06 Two (2) storage bins for INEEL soil | 100 ft’ capacity, each bin
(or equivalent)
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ID DWG DESCRIPTION - SIZING INFORMATION
NO.
EJ-603 HIP-06 Two (2) ejectors for pneumatic 44.1 scfm air
transpsnt of INEEL soil between. 303 Ibm/hr solids
receiving and temporary storagein | =
B-602a,b 7 _ v
BL-603 HIP-06 Two (2) blowers to provide motive | 44.1 scfm per blower
force for pneumatic transport
INEEL soil to B-602a,b _
PB-601 HIP-06 Two (2) pulsed baghouses to 44.1 scfm gas flow per baghouse,
remove f}ne soil pamcl:les frOm ' 15.2 1bm/hr solids rate
pneumatic transport air prior to , : ,
S recycle to blowers B
RT-603 HIP-06 Receiving terminal for bulk 0.49 ft3 per 2-wk period
_ elemental sulfur , .
OFFGAS SYSTEM: o , ‘
E-501 HIP-05 Heat exchanger/condensor to cool 600,000 Btu/hr total capacity
offgas from devolatilization and
condense elemental mercury
F-501 HIP-05 Granular activated carbon column to | 10 ft diameter x 10 ft high
extract residual Hg from offgas, '
after condensation
F-502 HIP-05 HEPA filter bank 10.2 scfm
HG AMALGAMATION:
L-101 HIP-01 Filling station to decant elemental - | 0.71 paint cans/hr
Hg from condensor E-501 into 1-gal
paint cans
JM-101 HIP-01 Jar mill to amalgamate elemental 0.71 paint cans/hr
mercury with sulfur
6. UTILITIES SUMMARY

New utilities required to support the HWO process are summarized beioW in Table 5:
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TABLE 5: HWO PROCESS UTILITIES SUMMARY

EQUIPMENTID DWGNO. DESCRIPTION '~~~ " 'REQUIREMENT
PROCESS WATER (COOLING):
HM-401 HIP-04 Cooling jackets for HIP’ing 315 gpm
machines
E-501 HIP-05 Heat exchanger for cooling offgas | 3.2 gpm
from devolatilization
E-401 HIP-04 Heat exchanger for cooling argon | 134 gpm
gas from HIP’ing machines .
TOTAL . 452 gpm
PRESSURIZED AlR:
(No specific requirement was identified. The figure at right is an 50 scfm @ 100 psig
estimate for total miscellaneous pressurized air requirements.)
ELECTRICAL:

Electrical requirements for the HIP’ing facility have been analyzed 12,280 kW total connected
and documented in Ref. 10. New electrical equipment requirements ~ load

and r?qmr.ed mocytjlcatlons to the existing infrastructure at ICPP are 8,472 kW total demand load
described in detail in the above reference.

Figures at right include all identified electrical power requirements,
including:

e building lighting
¢ miscellaneous building loads

¢ HVAC loads (supply fan motors, exhaust fan motors,
miscellaneous HVAC loads) '

¢ ' HIP’ing machines

e devolatilization equipment k'
®  COmPpressors

. weldmg eqmpment

. smng (grinding) equlpment

L cranes

Steam demand for HVAC heatmg load.” (see Ref 12)' 16,000 Ibm/hr
o ’ “(satur:ated@ 100 psig)
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REQUIREMENT

POTABLE WATER:
Total, all building services (see Ref. 11)

35 gpm maximum

7 gpm average

FIRE PROTECTION WATER:
Total, all building services see Ref. 11)

1250 gpm

7. CHEMICALS SUMMARY

Required chemicals and additives for the HWO process are summarized below in Table 6:

TABLE 6: CHEMICALS SUMMARY FOR HWO PROCESS

TOTAL

units

Item Annual

Timetal 60,124] 1,202476|1bm

INEEL soil (or equivalent) 300,619 6,012380{Ibm

CO2 (dry ice) for dry decon 4320 86,401|lbm

HIP'ing cans | 847| 16935]|cans
2'x10' disposal canisters 282 5645|cans

8. CONCERNS

The following concerns have been identified relative to the HWO process:

1) Significant quantities of argon gas must be used to pressurize each HIP’ing machine. Because of
the cost of the gas, it is not feasible to discard it after use. However, each time a HIP machine is
charged with argon during pressurization, some contamination of the gas will unavoidably occur.
(At worst, breached HIP’ing cans inside the HIP’ing machine will result in contamination of the
gas. At best, residual air left in the HIP’ing machine following air evacuation will be mixed with

argon after HIP’ing is completed.)

In order to minimize the quantity of argon gas that is discarded due to contamination, it may be
necessary to incorporate a system for separation of argon the gaseous mixture discharged from the

HIP’ing machine. This could add considerable cost to the facility.

2) Entire recycled offspec HIP’ed cans are assumed to sized and ground, including the stainless steel

can. The sizing operation is assumed to yield material that can

e be pneumatically transported upward from the sizing area back to the calcine temporary storage

bins above the HIP can filling stations, and

e be re-HIP’ed along with the virgin HIP’ing mixture of calcine, soil, and Ti metal, with no
effect on the HIP’ing recipe. In particular, the components of the stainless steel HIP’ing
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canister (i.e., steel, chromlum ELC. ) are presumed to HIP"able W1thout affecting the normal
- "HIP mixture. R o

The validity of the above assumptions has not been demonstrated.
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'10.  PROCESS FLOW DIAGRAMS

Process flow diagrams (HWO-00 through HWO-08) are provided in Appendlx B of the main
(summary) document for the HWO process.

11. MAXIMUM RADIOACTIVE INVENTORY

The maximum potential activity inventory inside a facility used to house the HIP’ing process
was estimated using the following assumptions:

¢ Maximum calcine activity (for alumina calcine) = 14,500 Ci/m®

o Density of hottest calcine = 1.09 gm/cm’
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¢ The following equipment items in the facility are full of raw calcine:

e All the following equipment items in the facility contain one HIP’ing can:

4 calcine storage bins (100 ft* in each)
4 ribbon blenders (10 f€ in each)

4 can filling stations

4 can welding stations

4 can decontamination stations
12 devolatilization furnaces
12 HIP’ing machines
12 cooling stations

4 offspec material recycle storage bins

¢ Maximum HIP cans in 2’x10’ canisters awaiting transport to interim storage = = 36

3 canisters per processing line
4 processing lines

3 HIP’ing cans per canister

e  Pre-HIP olume per HIP can =

o Pre-HIP ompacted mixture density = '

e Waste loading in HIP mixture =

From the above assumptions the following results were obtained:

e Total raw calcine volume in HIP facility (outside HIP’ing cans) =

e Total raw calcine volume in HIP facility (inside HIP’ing cans) =

e Total calcine activity in HIP facility =

12,89
1.77
0.7

440
1,288
710,254
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canisters

fe
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Introduction

This report presents an outline of the instrumentation needed to support the operation of the Hot Isostatic Press -
(HIP) Facility. The Hipping Waste Option will be used in the disposal of calcined waste in an approved waste
container suitable for disposal in a Mined Geologic Disposal System (MGDS). The process HIP can will be loaded
with calcine waste and an additive, pressurized to 20,000 psi and heated to 1050 degrees C for several hours then
removed and allowed to cool.

Process

The process will contain 4 identical lines with typically 3 lines operation at'any one time. Canisters will enter the
facility, filled, blended with a glass additive, a lid welded on the canister, run through a decon operation, have a
devolatilization operation performed, pressurized and heated. The can is removed from the HIPing machine and
allowed to cool, assayed, loaded onto a cart and sent to a loading area. Evaluation of the instrumentation for the
system is in listed in Table 1.

Assumptions

1. Devolatilization furnace will have a control system to operate the furnace remotely.

2. Devolatilization evacuation pump control system will be included in the general controls.

3. Radiological instrumentation for monitoring all aspects of the HIPing facility were extracted from the
“Radiological Evaluation for the Calcine HIP Feasibility Study” (Reference - EDF-HWO-006)

4. HVAC 1&C is not included in this estimate.

5. Telephones, Facility Public Address System, Fire Alarm Systems and Lightning Protection Systems are included
in the Electrical Estimate.

6. Remote controlled robotics will come with a control system for each unit.

7. Estimates of cost and labor were extracted from the Raytheon design.
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TABLE 1 :

Qty  Labor  Total Material  Material Total
Description Hours  Labor Hours Cost/Unit Cost Total Cost
Alpha Monitors 24 31 744 5K 120K 147.1K
Beta Monitors 24 31 744 3.8K 91.2K 117.2K
Gamma Monitors 20 23 460 24K 48K 64.1K
Hand Frisker 24 8 192 1.4K 33.6K 40.3K
Personal 12 24 288 19K 228K 238.1K
Contamination
Monitor
CCTV System 1 400 400 200K 200K 214K
Air sample probes | 60 16 960 100 6K 39.6K
for HVAC system
Ventilating constant | 10 8 80 5K 50K 52.8K
air monitor
Plant control 8 100 800 50K 400K 428K
hardware
Plant control 8 100 800 50K 400K 428K
software
Data management | 8 99 792 50K 400K 427.7K
system hardware '
Data management 8 99 792 50K 400K 427.7K
system software ,
Local area warning | 32 8 256 400K 12.8K 21.8K
system _
Instrumentation 345 |4 1380 500 172.5K 221K
bulk allowance
Control and safety |345 |8 2760 4K 1380K 96.6K
valves - '
Electronic 345 | 8 2760 1.5K 517.5K 614K
instruments ' ,
Pneumatic 345 |8 2760 1K 345K 441.6K
instruments : o o
HIP control unit 1 30 30 200K 200K 201K
Total 4221K
Notes:

1. NQA-1 requirements and labor due to site inefficiencies are not included in the estimate.

2. A cost of $35.00 was used to calculate labor costs.
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Project/Task  Waste Treatment Project Feasibility Studies

Subtask HIP HVAC

Title:  HIPing Facility HVAC EDF

Summary:

The HVAC design for the HIPing Facility was predicated on a floor plan of the facility
designed by S.L., Austad, and design requirements gleaned from similar facilities and
DOE 6430.1A.

This EDF contains a list of design requirements for the HVAC system for the Direct
HIPing Facility. From-the design requirements and floor plan, a design is proposed.
The design is based on the room volumes and ventilation rates given in the attached
table. The design presented in this EDF has not been optimized for maximum
performance nor economics. ‘It is presented as a starting point for cost estimating, the
review process and future studies. -

In general, 167,000 cfm of air is supplied to the building secondary confinement areas
from the outside. 136,000 cfm of the secondary confinement air is then supplied to
the primary confinement areas (hot cells). From the primary confinement areas the air
is exhausted up an exhaust stack.

Air to the main facility will be heated for personnel comfort, but will not be cooled
(except for the office areas). All air supplied to the prirﬁary confinement ‘ areas will
have single stage HEPA filtering. Air exhausted from the primary confinement areas
will have two stage HEPA filtering. All air in the primary and secondary areas in the
facility will be once-through air (no recirculation). »

Additional water cooled air handlers may be required in order to remove excess
process heat from the process cells. These air handlers will recirculate the air within
the individual cells for cooling purposes only, and will not have any air. filtering
capabilities. A cold water chiller sized for the excess process heat will be provided to

. -supply water to the air handlers.

Distribution (complete package): N. E Russel MS 3765, K L Wulllams MS 3765
Distribution (summary package only): = -
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Direct HIPing Facility
23 HVAC
The design requxrements for the building HVAC System are:

Maintain office and operational areas at temperature recommended by the appropriate
codes and standards specified to assure personnel comfort and safety and to protect
instruments and equipment during normal and off-normal conditions.

Detect and monitor ventilation flows and pressure differentials throughout the facility as
required to prevent the possible spread of potential hazards. All ventilation air flows and
pressure differentials will be alarmed if out of compliance.

Assure facility airflows are from areas of less contamination potential to areas of greater
contamination potential. Means should be provided to seal all containment boundaries in
the event of loss of ventilation and/or pressure differentials.

Confine radioactive materials as close as practicable to the point of release.

Maintain ALARA release of the radioactivity to the environment as reqdired by DOE
Order 5400.5.

Provide redundant or backup equipment in all exhaust systems servmg contaminated areas
as needed to assure contamination control.

Provide sampling ports in the individual branches of supply and exhaust ducting for testing
to verify system performance, operability, and in-place filter component leakage.

Provide air changes sufficient to remove heat, hazardous and particulate gases, and other
contaminants. System will be designed to provide proper distribution of air flow
throughout the facility during normal, off-normal and maintenance activities.

Provide an interlocked HVAC barrier system so that reversed airflow patterns cannot be
established.

Provide stack for exhausting all contaminated or potentially contaminated air. The stack
will be monitored using isokinetic sampling techniques, in accordance with ANSI-13.1,
Guide to Sampling Airborne Radioactive Particles in Nuclear Facilities and, as a minimum
monitor for Beta/Gamma particulate, Alpha particulate, and tritium. The monitoring
equipment should allow for both local and remote readout and alarm annunciation.

General:




Drawing SK-HVXXX depicts the air flow diagram of the HVAC system for the Direct
HIPing Facility:

Up to three Air Handlmg Units will supply 167,000 CFM of conditioned air to the
Operating Corridor at Levels +24', 0'-0, and -20'. ' Air from the operating corridors will be
cascaded into the hot Cells via air handling units each consisting of supply blower and a
one stage testable HEPA filter. The cascade air supply units will have 100% redundancy
for filter sections with less that 6900 CFM and 50% redundancy for filters sections with
air flow greater than or equal to 6900 CFM. . Air from the hot cells will be exhausted to
the ambient via a two stage testable HEPA filter units and exhaust fans. HEPA filters and
exhaust fans will have 100% redundancy for filter sections with less than 6900 CFM air
flow and 50% redundancy for filters sectlons with air flow of greater than or equal 6900
CFM. :

HEPA Filter Umts for Zone II & Zone III will be located in the four maintenance
corridors between the hot cells..

The Control Room will be provxded with an independent HVAC system. Air from the
room will be recirculated. Supply air handler will have 100% redundancy.

The supply air handlers utilized for delivering air to various spaced in the facility, will be
housed in HVAC equipment Rooms located at Levels 0'-0". This room will be provided
with conditioned air via one single zone air handler to offset the internal heat gains. Air
from the room will be recirculated. v -

Admxmstratnve ofﬁces wﬂl be provnded wnth an mdependent HVAC system Air from the
rooms will be recirculated. .

The facility will be provided with an independent chilled water system consisting of central
chillers and pumps, delivering chilled water to various cooling coils. This cooling is to
remove build up heat from process equipment and is not for personnel comfort. No
cooling is requu'ed for personnel comfort in the operating comdor -

VThe facility will utilize steam from the ICPP Mam steam plant for comfort heatmg

The HVAC system for the facrhty wdl be controlled by a central electromc control system
located thhm the facility.

Conﬁnement Systems:, o

A ventilation confinement system is provided, which, in conjunction with the physical -
barriers, maintains a continuous airflow pattern from areas of low potential for -
contamination to areas of high potential for 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. -
This facility is required to have two confinement zones per DOE Order 6430.1A.

The primary confinement (Zone III) consists of the process hot cells. Primary confinement
also includes primary exhaust system through the two stages of HEPA filtration.

The primary confinement boundary is eomprisedj of hot cell walls, welded stainless steel
ductwork and HVAC equipment designed to maintain its structural mtegnty during and
after operational and natural phenomena DBAs.

The secondary confinement boundary (Zone 1) consists of the operating corndors and
other building structure which totally surround the primary confinement.

The secondary confinement boundary contains all of the ventilation system equxpment
such as HEPA filter units and exhaust fans.

The non-confinement boundary consists of offices, control rooms and support areas
outside of the secondary confinement boundary. The non-confinement zones do not *
require unique ventilation systems. These areas will be mamtamed ata shght posmve
pressure with respect to ambient. :

HEPA ﬁlters are included to remove contaminated particulates. Carbon absorber beds are
not provided in the filter trains because semi-volatile fission products and iodine will be
removed from gas streams in the hot cells before their release to the HVAC system

Redundancy will be provided to ensure proper ventilation confinement during HEPA filter
changeout or maintenance on the fans.

Exhaust ductwork will be located in areas that are not normally occupied.

HEPA filter housings will have the capability to be leak tested and tested for filter
efficiency in place.

Single stage HEPA filtration will be provided at the hot cell intakes to prevent possible
spread of contamination due to momentary back flow to the occupied areas.

Confinement boundaries are sealed to maintain isolation when pressure dnﬁ‘erentlals fall
below normal conditions.

Exhaust systems for Zone II and Zone III are round stainless steel welded joint ductwork
designed and installed in accordance with applicable SMACNA and UMC standards, and
the ACGIH Industrial Ventilation Manual.

Confinement zones are supplied by a once-through ventilation system. - All the airflow




from these zones is HEPA filtered and discharged out the stack, with no air recirculation.

Exhaust air HEPA filter units include a stainless steel housing, a prefilter, two stages of
side bagout HEPA filters, DOP test ports, and an exhaust fan. . The exhaust fan has
manufacturer designed and installed adjustable flow control.

The supply and exhaust fans for the hot cells have the capability to be powered from the
INEEL site standby power grid. This allows for the ventilation confinement to be
maintained in the hot cells during a loss of off-site power condition.

The HVAC systems will be controlled automatically by local stand-alone controllers -
provided with the HVAC equipment. Graphic displays mimicking the HVAC system will
be available in the central control room for monitoring and for remote manual override
control. The HVAC system will be operated locally from 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-or-tolerance conditions
will be annunciated in the control room.

Stack: For the Direct HIPing Facility, there will be one exhaust stack 'provided for the
discharge of ventilation system exhaust and offgas system effluents. The stack will be
located so that the stack exhaust will not be entrained into the building ventilation intakes.

Stack Monitor: An isokinetic exhaust stack monitoring system will be provided at the
ventilation exhaust stack to monitor plant emissions as required by RCRA. The system
will be self-contained package units providing sample probes, transport tubing closed loop
flow controllers and analyzers, all enclosed in industrial control cabinets. A dual radiation
exhaust stack sampling system, consisting of an isokinetically controlled record sampler
and an isokinetically controlled continuous sampling system will be provided. The stack
monitoring system will keep local records of concentrations measured. Concentration
levels will be indicated and recorded in the main control room. High concentration levels
in emissions and/or analyzer trouble alarms will be annunciated in the main control room.

This facility is designed with the following ventilation requirements:

-Eight air changes per hour for secondary confinement zones (Zones II and IH).
-Four air changes per hour for tertiary conﬁnement zones (Zone I).
- -1 CFM per square foot for administrative areas.
-2 CFM per square foot for the control room.
-One stage of testable HEPA filters for hot cell inlet
-Two stages of testable HEPA filters for hot cell exhaust.
- -One stage of testable HEPA filters for tertiary confinement exhaust.
-100% once through ventilation for secondary and tertiary conﬁnement zones.
-Maintain room pressure in accordance with Table X o

It is assumed that areas with large in-cell heat loads that are in excess of what the normal




ventilation can readily cool will have additional fan coil cooling units installed in them.
These units will recirculate the room air for cooling purposes only and will have no
filtering capabilities. ' :




HIPing Facility Ventilation Requirements

Required | Static Ventilation
| Volume { Air | Pressure | Required
(Ft3) Changes | Required | (CFM)
# Room X1000 |perHr. |[@AWG) |X1000
1 | Operating Corridor (24) 1,700 |4 025 113
2 | Operating Corridor (0) 530 4 -0.25 35
3 | Operating Corridor (-20) = | 285 4 -0.25 19
4 | Cyclone Rm Train 1 6 8 -0.75 1
5 | Cyclone Rm Train 2 6 8 075 |1
6 | Cyclone Rm Train 3 6 8 -0.75 1
7 | Cyclone Rm Train 4 - 6 8 -0.75 1
8 | Calcine Retr Train 1&2 15 |8 075 |23
9 | Calcine Retr Train 3&4 15 8 -0.75 23
10 | Devol Eqpt Train 182 17 8 075 |23
11 | Devol Eqpt Train 3&4 17 8 0.75 23
12 | HIPing Eqpt Train 1&2 41 8 [-0.75 5.5
13 | HIPing Eqpt Train 3&4 41 |8 -0.75 5.5
| 14 | Equiptment Corridor 29 |8 075 |38
Train 1&2 S DR
|15 | Equiptment Corridor 129 |8 1-075- |38
Train 3&4 | - .|
16 | Blender Rm Train 1 12 |8 075 |16
17 | Blender Rm Train 2 12 |8  [075 |16
|18 | Blender Rm Train 3 2 |8 075 |16
19 |Blender Rm Train 4 Is -0.75 16

112




20 |Fill Tank Rm Train1 12 g 0.75

21 |Fill Tank Rm Train 2 112 8 0.75 1.6
22 | Fill Tank Rm Train 3 12 8 -0.75 1.6
23 |Fill Tank Rm Train 4 12 8 -0.75 1.6
24 |WeldEqptRm Trainl |5 8 -0.75 0.7
25 | Weld Eqpt Rm Train 2 5 8 0.75 0.7
26 | Weld Eqpt Rm Train 3 5 18 075 |07
27 | Weld Eqpt Rm Train4 | $ 18 075 |07
28 | Decon Rm Train 1 16 |8 -0.75 2.1
29 | Decon Rm Train 2 16 |8 1-0.75 2.1
30 |Decon Rm Train 3 16 |8 -0.75 2.1
31 | Decon Rm Train 4 16 8 0.75 - 2.1
32 | Devol Weld Rm Train 1 13 8 -0.75 1.8
33 | Devol Weld Rm Train 2 13 8 -0.75 1.8
34 | Devol Weld Rm Train 3 13 8 075 |18
35 | Devol Weld Rm Train 4 13 8 0.75 1.8
36 | HIP Fumace Train 1 52 8 -0.75 7
37 | HIP Furnace Train 2 52 8 -0.75 7
38 | HIP Fumnace Train 3 52 8 -0.75 7
39 | HIP Furnace Train 4 52 8 075 |7
40 | QA Assay Rm Train 1 4 8 0.75 0.5
41 | QA Assay Rm Train 2 4 8 075 |05
42 | QA Assay Rm Train 3 4 8 075 |05
43 | QA Assay Rm Train 4 4 8 -0.75 0.5
44 | Loading Rm Train 1 26 8 -0.75 35




45 | Loading Rm Train 2 26 8 075 |35*
46 | Loading Rm Train 3 126 8 1-0.75 3.5
147 | Loading Rm Train 4 “126 g |05 3.5

48 |Remote Maintenance Rm |5 8 0.75 0.7
Train 1 ‘ ,

49 | Remote Maintenance Rm 5 I8 -0.75 0.7
Train 2 :

50 | Remote Maintenance Rm 5 8 -0.75 0.7
Train 3

51 | Remote Maintenance Rm 5 8 -0.75 0.7
Train 4

52 | Crane Maintenance Rm 19 8 -0.75 25
Train 1&2 -

53 | Crane Maintenance Rm 19 8 -0.75 2.5
Train 3&4 '

54 | Offices 45 4 +0.1 3

55 | Incoming Load Rm Train1 |9 8 -0.25 1.2

56 |Incoming Load Rm Train2 |9 8 -0.25 1.2

57 |Incoming Load Rm Train3 |9 8 -0.25 1.2

58 | Incoming Load Rm Train4 |9 8 -0.25 1.2

159 | Can Fill Rm Train 1 19 8 -0.75 1.2

60 | Can Fill Rm Train 2 9 8 -0.75 1.2

61 |Can Fill Rm Train 3 9 |8 -0.75 12

62 | Can Fill Rm Train 4 9 8 -0.75 12

63 | Capping/Welding Rm 5 8 0.75 0.7
Trainl ’ :

64 | Capping/Welding Rm 5 8 -0.75 0.7
Train 2




65 | Capping/ Welding Rm 5 8 075 . 0.7
Train 3 | | |
66 | Capping/ Welding Rm 5 8 1-0.75 0.7
Train 4 |
67 | Size / Grind Rm Train 1 18 8 075 |24
68 |Size/GrindRmTrain2 |18 8 075 |24
69 | Size / Grind Rm Train 3 18 8 20.75 24
70 | Size / Grind Rm Train 4 18 8 075 |24
71 | Transfer Tunnel Train 1&2 |27 8 1-0.75 3.6
72 | Transfer Tunnel Train 3&4 |27 = |8 -0.75 3.6
73 | HVAC Supply Eqpt Rm 148 4 0.25 10 .
74 |HVAC Exhaust EqptRm | 148 4 -0.25 10
75 | Can Loading Bay 15 4 -0.25 11
76 | Electrical Rm 13 4 +0.1 0.9
77 | Electrical Rm 13 4 +0.1 |09

78
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Project/Task Waste Treatment Facil’i'ty Study

Subtask Retrieve calcine from CSSFs and deliver it to the Waste Treatment
Facility

Title: Calcine Retrieval and Transportation

Summary:

A calcine retrieval and transportation system is presented to retrieve calcine from the CSSFs and
transport it to the Waste Treatment Facility. The calcine retrieval and transportation system is
designed to supply calcine to the treatment options currently understudy {Cementitious Waste
Option (CWO), Direct Cementitious Waste Option (DCWO), Hot Isostatic Press (HIP) Waste
Option (HWO), Vitrification Waste Option (VWO), and TRU Separations options). The system
is divided into three subsystems: CSSF access method, calcine retrieval system, and calcine
transportation system. During CSSF access, the buildings, equipment, and piping are removed
from the superstructure of each CSSF. Retrieval risers are installed and accessed. The CSSFs are
prepared for calcine retrieval. The calcine retrieval system presents a viable method to retrieve
calcine from the CSSFs. The system relies on an air jet and a suction nozzle. The calcine
transportation system is a pneumatic system similar to one currently used at the ICPP for
transportation of calcine. A process data sheet and cost estimate were developed for the calcine
retrieval and transportation system.

Three cost estimates are presented to meet the needs of each waste treatment option. Each waste
treatment option requires the same access activities for the seven CSSFs. The retrieval method is
the same for each waste treatment option. The locations of the waste treatment facilities
developed by each option necessitates variations in the transport system. The length of the
transport system is the basic difference between the transport systems. The cost estimate includes
costs associated with removing corrosion coupons prior to retrieving the calcine and installing
D&D risers after retrieval activities are complete.

. | The first cost estimate was developed to meet the 5-year operating schedule of the Cementitious
~ |Waste Option (CWO). This system delivers calcine from the CSSFs to an NWCF addition. A
second estimate was developed to deliver calcine to the TRU Separatlons options’ calcine
dissolution facility. A third cost estimate for the calcine retrieval and transportation system is
presented for the DCWO, HWO, and VWO options which require an intermediate transport ‘
statlon (ITS) to dehver the calcine to the Waste Treatment Facility.

The CWO optlon has a ﬁve year operating penod that begms 1/1/2013. The total unescalated
~cost for the calcine retrieval and transportation System is $176,566,000. The total cost mcludmg

escalation, management reserve, and contmgency is $348,880,000. The discounted annual cost is
$166,409,000. :

The TRU-Separations Optiohs have twenty year operating periods that begin 1/1/2013. The total
unescalated cost for the calcine retrieval and transportation system is $237,389,000. The total
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cost including escalation, management reserve, and contingency is $531,023,000. The -
discounted annual cost is $192,309,000. ’

The DCWO, HWO, and VWO options have twenty year operating periods that begin 1/1/2013.
The total unescalated cost for the calcine retrieval and transportation system is $243,039,000.
The total cost mcludmg escalation, management reserve, and contmgency is $543,371,000. The
discounted annual cost is $196,878,000. ,

The scope of this study was limited to the F luor-Daniels feasibility des1gn The purpose was to
compare this system directly to the Fluor-Daniels system. However, two issues that warranted
further review and inclusion in the cost estlmate were identified. Separate cost estimates were
developed for the removal of corrosion coupons from the bins and installation of D&D risers.

Distribution (complete package): A complete copy of this EDF will be included in the
following reports: _, o

R. E. Dafoe, Direct Cementltlaus Waste Optlon Study Report, INEEL/EXT-97 01 399
February 1998.

W. H. Landman, TRU Separations Options Study Report, INEEL/EXT-97-O1428,
February 1998.

A. E. Lee, Cementitious Waste Option Preliminary Study Repart INEEL/EXT-97-
01400, February 1998.

D. A. Lopez, Vitrified Waste Option Study Report, INEEL/EXT-97-01389, February
1998.

N. E. Russell, Hot Isostatic Press (HIP) Waste Option Study Réport,INEEL/EXT-97-
01392, February 1998.

Distribution (summary package only):

Author Dept. Reviewed Date Approved — Déte -
S.E. Gifford |M C&IE K. L. Williams

5afa£.%;fm [ 2/3/4g ﬂ /z/z%% 5 3/; /75)
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See Management Control Procedure (MCP) 6 for instructions on use of this form.
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DCWO
HAW
HLW
HWO
ICPP
INEEL
ITS
LAW
NRC
NWCF
SBW
VDA
VIC
VWO
WCF
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Acronyms

Calcined Solids Storage Facility

Cementitious Waste Option

Direct Cementitious Waste Option

High Activity Waste

High Level Waste

Hot Isostatic Pressing (HIP) Waste Option

Idaho Chemical Processing Plant

Idaho National Engineering and Environmental Laboratory
Intermediate Transport Station

Low Activity Waste

Nuclear Regulatory Commission

New Waste Calcining Facility

Sodium Bearing Waste ,

Vertical Deployment Apparatus

Ventilation Instrumentation and Control Building
Vitrified Waste Option

Waste Calcining Facility

-Waste Treatment Facility (generic facility name for the facility developed in each

waste treatment option)
Waste Treatment Study
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1.0 Introduction

At the ICPP, a fluidized bed calcination process changes the chemical composition of high-level
radioactive mixed liquid waste generated from the reprocessing of spent nuclear fuel and sodium
bearing waste (SBW) generated from decontamination activities. The calcination process
converts the liquid waste to a solid waste and reduces the volume of the waste by a factor of 7.
After the calcination process, the resulting solid waste, called calcine, is pneumatically
transported from the calciner to one of seven storage facﬂltles, named calcined solids storage
facilities (CSSF). : :

The settlement agreement between the Department of Energy and the State of Idaho mandates
that high level waste be ready for removal from Idaho by a target date of 2035 for disposal. The
calcine in the CSSFs must be retrieved from the CSSFs and treated. This EDF details a method
to access and prepare the CSSFs for calcine retrieval, a calcine retrieval system, and a transport
system to deliver the calcine to the Waste Treatment Facility. The information presented is
applicable to the non-separations waste treatment optxons (DCWO, HWO and VWO) and the
TRU Separations waste treatment options.

1.1Background Information

The calcine is stored in cylindrical steel bins within a CSSF.. The number of separate, self
contained bins in a CSSF varies from 3 to 7. The bins are either cylindrical or annular. The
outside diameter of the bins is approximately 12 ft. The length of the bins range from 24 ft to 61
ft. A passive convection cooling system is used to cool the bins inside a large concrete vault.
Above the bin vault are structures that house the necessary equipment to receive the calcine.
These structures form the superstructure of each CSSF. Figure 1 shows a sketch of each CSSF.

Calcine production began in November 1963'. The first six CSSFs store several forms of calcine.
Currently, CSSF 6 is being filled while CSSF 7 remains empty. As of 1996, the CSSF's housed
approxlmately 134,500 ft’ of calcine. There are three main calcine types: alumina calcine,
zirconia calcine, and calcine blends. The amount of calcine stored in each CSSF is shown in
Table 1. The information for this Table was taken from reference 1.
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Figure 1. Calcined Solids Storage Facilities (CSSFs).
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Table 1. Volume of Calc’ipé Type in Each _CSSFMV As of 1997.

CSSF Alumina Zirconia Other Calcine Cold/ Total
Calcine Calcine ) Blends Dolomite | (f%)
() () (f) )
Description | = . o
1 7292 B 373 7665
2 10,754 | 18,582 900 30,236
3 2,250 24,844 50 75,580 5,810 38,534
, , RN Zr-SBW , ,
4 L5210 1,130 | 910 | 17,250 |
: o E T%AZr& |
99% Zr-SBW | S
5 ~ 50 . 31,303 3,670 | 35,023
: o O TARZSBWT
6 5,010 730 5,740
Al-Zr-SBW :
7 ' 0
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1.2 Purpose and Scope

The purpose of this study is to define a calcine retrieval and transportation plan that is
compatible with the calcine processing options currently under study by the WTF program
(namely the CWO, DCWO, HWO, VWO, and the TRU Separations Options). The plan will
consist of accessing the calcine in each CSSF, removing the calcine from the bins, and
transporting the calcine from each CSSF to the Waste Treatment Facility (the processing facility
developed in each option study). Three versions of this plan were necessary to meet the needs of
each waste treatment option. The equipment necessary for CSSF access, calcine retrieval and
transportation will be approximately sized. A cost estimate for each option will be developed.
The cost estimate will include capital equipment costs as well as operating and maintenance
costs over the life of the project. As necessary, sketches will be included to clarify the systems
and processes developed.

The scope of EDF is limited to the scope of the Fluor-Daniels design for the calcine retrieval
and transportation system as presented in reference 2. The design presented in this EDF should
not seek to define unique systems to accomplish the overall tasks. Modifications to the systems
presented in the Fluor-Daniels’ design should only be made to accommodate the unique needs of
the five processing options currently under study. The issues and recommendations for future
study identified during this study will be documented. Additional activities, that are necessary
to fully implement the calcine retrieval and transportation system but are beyond the scope of the
Fluor-Daniels des:gn, will be included in the cost estimate. ,

2.0 Design Basis

Although the overall design is based on the Fluor-Daniels? design, design criteria and key
assumptions were made. The requirements that must be met are explained in section 2.3. The
criteria, assumptions, and requirements were independently developed and applled to the calcine
retrieval and transportation system.

2.1 Design Criteria

The design criteria are listed below. All portions of the design must satlsfy cntena in the general
category. These criteria are essential to satisfy ES&H goals. ;

General:

1. Minimize worker radiation exposure and spread of contamination.

2. The systems should be designed to withstand any credible fire or other applicable acc1dents '
and still serve as a confinement barrier.

3. The systems should be designed to withstand appropnate natural phenomena hazards.

4. Provide primary and secondary confinement at all times while minimizing the confinement
volumes.

5. Adequately heat and cool occupied areas of enclosures. ~

6. Provide instrumentation and control for operation and data acquisition. -




431.02# ENGINEERING DESIGN FILE Function File Number - SPR-WTS-01
01/29/98 e EDF Serial Number - EDF-WTS-002

Rev. #00 Page 9 of 62

7. Facility equipment and calcine retrieval and transport systems must be capable of being
decontaminated and/or replaced safely and easily.
8. - The systems should minimize the generation of hazardous wastes. Gk e

Retrieval:

1. Minimize the amount of remote mechanical equipment placed in the bins. In effect,
minimize the potential for equipment breakdown.

2. The bin pressure must remain slightly more negative than the surrounding vault space during
retrieval. Controls are required to maintain the negative-pressure confinement.

3. Calcine will be retrieved from one binin a CSSF a time. Although calcine from more than

one CSSF can be retrieved from at a given time.

Retrieval will be performed only if the transportation systems are operational.

Retrieve and deliver calcine to the Waste Treatment Facility according to the demand of the

process.

bl

Transportation:

1. Design the transportation system for a 30 year service life.
2. The transportation system should be readily maintainable.
3. Provide the appropriate amount of rod-out stations for the pneumatic transport system.

2.2 Key Assumptions

The scope of this study mandates the first and foremost assumption is that Fluor-Daniels? has
developed a viable and competitive option for calcine retrieval and transportation. The
remaining assumptions are outlined below. They are divided into three categories: CSSF access,
calcine retrieval, and transportation. A basis for each assumption is provided.

Assumption o Basis

CSSF Access: ‘ ' " o
Installation of risers can be accomphshed Similar risers were installed on hazardous
with little modification to existing =~ - | waste bins. The technology was developed
technology. e | by West Valley Nuclear, Inc. and applied

SR T -~ | to the CSSFs by Raytheon Engmeers and

-1 Constructors.
- -+ o oo wio ) References: 3 and 4

10% of the ground fillremoved for' | References: 2 and 3
construction and CSSF 1accessis -~
contaminated.
Transport piping from WCF and NWCF to | Closure plans of WCF and NWCF
the CSSFs will be decontaminated as =~ | Reference: 5 and 6
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outlined in the WCF and NWCF closure
plans. This piping will remain accessible
for D&D without endangering personnel.

Access activities do not reduce CSSF
integrity. Additionally, superstructure
demolition reduces static stress on the
CSSF. :

Shoring activities will occur during fill
removal. The Raytheon study analyzed the
roof of CSSF 1 and found that these
activities would help to stablhze CSSF 1.
Reference: 3 .

An adequate place for retrieval riser
attachment can be located on each bin.
Piping inside the bin vault will not interfere
with riser location.

The exact location of retneval risers was

-| not determined because it is highly

dependent on the requirements of the riser
welding method.’ This method is currently

| being studied at the ICPP. However,

locations for 40 retrieval risers were found
for CSSF 1. This number far exceeds the
24 retrieval risers required for CSSF1. The
remaining CSSFs at most require an
additional 8 retrieval nsers to be mstalled
Reference: 3 -

Bins will not be structurally weakened by
the attachment of retrieval risers. Measures
to avoid this (support retrieval riser weight
above bin and installation of a self-
supporting floor) can be taken but are not
documented.

Reference: 3 and 4

 Remote equipment can be sized
appropriately from equipment developed
| for previous projects.

Reference: 4

Retrieval:

All types of calcine in all the bins are
retrievable as a dilute phase using the
retrieval method provided.

“Reference: 2

[ The retrieval method is a viable option for _

all bin shapes. This is pertinent to the
cylindrical bins.

Reference: 8 and S. E. Gifford, telephone
conversation with Dan Griffith, INEEL.

Relocation of retrieval equipment (VDA
and jumper) from one CSSF to another will
take approximately 1 week.

In the Fluor-Daniels” cost estimate
relocation of the confinement enclosure
and all associated equipment is
accomplished in two weeks.

Reference: 2

Calcine is assumed to have remained
unchanged. This mainly means that it has
not agglomerated in any of the CSSFs.

This assumption allows the same retrieval
equipment design to be used in all the
CSSFs. Samples from CSSF 2 indicate -

- | that the calcine can remain unchanged
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during storage. Samples from all CSSFs

are necessary to validate thlS assumption

¥ Vet i s s TS | for future StUdleS ' S A duifiiy 1
. | Reference: 7-

During calcine retrieval no less than 95% The 95% of the calcine in a bin has been

of the calcine in a bin will be removed. demonstrated to be retrievable at a high

Beyond this level, as much of the calcine as | rate. The next 4.7% of the calcine is

is reasonable will be retrieved. retrievable at a s1gmﬁcantly lower rate.
Reference: 8

No internal obstructions (stiffening rods, The internal obstructions are well

thermowells, etc.) will interfere with documented. It is anticipated that the

extending the retrieval lines into the bins. | retrieval risers can be located to avoid these
obstructions. The scope of this study does
not permit an i in depth examination of this
issue.

: , . , Reference: INEEL drawings

No miscellaneous materials will enter the The scope of this study does not permit an

suction nozzle. Where possible, such ' in depth examination of this issue.
material will be removed from the bins However, this is necessary that .
prior to retrieval activities. miscellaneous materials present in the bins

do not enter the transportation system.
References: 3 and S. E. Gifford, separate
conversations with Dan Griffith and Dan
Staiger, INEEL.

Transportation:

All above ground piping must be shielded. | Reference: 3
The concrete chase and earthen berm are -
adequate to meet the radiological shielding
needs of dilute phase calcine.

All directional changes will utilize blinded | Reference: 11
tees and laterals.” All components, T
including the cyclone, should be remforced
with nitronic wear plates to prevent erosion -
failures. : ,

23 Requlrements

Statutory law, DOE orders and the Batt Agreement estabhsh the requlrements for the calcine
retrieval and transportation system. These requirements are examined in reference 9.
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3.0 Process Design

The process design has been split into three sections to provide clarity to the description. CSSF
access (section 3.1) will prepare each bin for calcine retrieval by decontaminating the CSSF
superstructure and installing or accessing the retrieval risers. -Calcine retrieval (section 3.2) wﬂl '
remove the calcine from each bin and place it directly in the transportation system. The '
transportation system (section 3.3) will deliver the calcine to the Waste Treatment Facility and -
provide the motive for r. A basis, process description, equipment description, and process issues
are detailed for each section of the design.

3.1 CSSF Access -

3.1.1 Process Basis

CSSF access prepares each bin for calcine retrieval by reducing radiation exposure, adding ;
necessary retrieval risers, and accessing existing retrieval risers. The CSSFs will be prepared for
calcine retrieval by erecting permanent confinement enclosures The access method presented
by Fluor-Daniels® was originally developed in the Raytheon design for CSSF 1. The specxﬁc
details for each CSSF may vary but the ovérall the process is the same for all CSSFs. '

3.1.2 Process Description

The primary goal of this phase of the retrieval and transport system is to prepare the CSSFs for
retrieval. Bin vault ventilation systems will be replaced, confinement enclosures will be
constructed, and retrieval lines will be installed and accessed. All modifications to the CSSFs
and construction of new buildings will comply with the general design criteria outlined in
reference 10. The CSSF access process is outlined in 9 steps. In order to protect the integrity of
each CSSF some of these steps may overlap in the schedule.’

1. Earthwork. Extensive excavation of CSSF 1 will expose the superstructure down to the bin
vault roof. The excavation necessary to reach CSSF 1 will affect the earthen berms of CSSFs
2 and 3. Retaining walls must be installed to preserve these shielding berms. The :
uncontaminated portion of excavated fill, which must be covered, is estimated at 90%. The
contaminated fill must be disposed of appropriately. This work begins in an uncontaminated
work area. Shoring of the CSSFs, construction of the retaining wall for CSSF 1, and removal
of 10% contaminated fill require work in a radiation zone. Therefore, shielded or remote.
equipment should be used during this step.

An equipment ramp must be built to CSSF 1. This ramp will be used during the installation
of the bridge crane and the construction of the confinement buildings. For CSSF 2-7, a.
mobile crane will place the equipment on the CSSF roof. This work will primarily occur
under a temporary decontamination tent. The cooling air stacks will interfere with locating
the confinement enclosure on the bin vault roof Relocation of the coolmg air stacks will
begin in this step.
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2. Construct ventilation, instrumentation, and control (VIC) building for each CSSF. The

primary purpose of the VIC building is to house the ventilation, instrumentation, and control
-equipment. It will be a pre-manufactured steel building placed adjacent to each CSSF.. . . .

During this step the HVAC, instrumentation, and control equipment will be installed. The
HVAC equipment will regulate and decontaminate air from the bin vault, confinement
enclosure, and this building. The interface between the VIC building and confinement
enclosure for each CSSF is shown in sketch CRT-01. Temperature control will be
maintained in the control room and operating areas with this system. Air flow will be
monitored to minimize the risk of contamination spread by circulating air from low risk areas
to high risk areas. Sampling ports will be provided to ensure the HVAC equipment is
compliant with the applicable standards.

Installation of instrumentation will consist of relocating panels and rewiring because the
instrumentation is functional in each CSSF. The control room will house the remote
operations control and instrumentation. It will allow for internal viewing of the bins through
the CCTV system as well as aide in installation of retrieval risers. Construction of this
building includes floor, lights, windows, doors, OH doors, insulation, and fire protection.
For all the CSSFs, this building will have the same layout and size. The VIC building for all
CSSFs will require electricity, water, heating and/or cooling, breathing air, and plant air.

3. Construct confinement enclosure for each CSSF. The confinement enclosure is a
nonreactor nuclear facility. It is pictured in figure 2 as it would appear on CSSF $, 6, or 7.
For CSSFs 1, 2, 3, and 4 the confinement enclosure will be constructed on the roof of the bin
vault. It acts as a confinement barrier during retrieval activities. This enclosure is a pre-
manufactured steel building. This enclosure also includes ladder, guardraxl steel plate, and
structural steel. It will be complete with fire protection equipment, lighting, equipment
wiring and CCTV capabilities. The interior of the confinement enclosure will be coated with
strippable coatings for decontamination purposes.

A negative pressure will be maintained inside the enclosure in order to reduce the risk of
contamination spread. The confinement enclosure will house a bridge crane, core drilling
platform, welding equipment, vertical deployment equipment, and shielded jumpers. The
bndge crane will be installed for use during decontamination of the superstructure eqmpment
and plpmg, core dnllmg procedures, and calcme retneval :

ThlS bulldmg will be decontaminated several times throughout the calcine retrieval process.
The confinement enclosures for all the CSSFs will require electnc1ty, water, breathing air,
plant air, high pressure steam, service water, and instrument air. - After construction of the
.confinement enclosure, the temporary conﬁnement tent over the construction site may be
removed. - : ot s ,

4. Access vaults that require decontamination and decommissioning. In this step,
equipment inside the vaults will not be disturbed. CSSFs 1, 2, 3, and 4 require installation of
access ways to the vaults. This will be accomplished by core drilling into the inaccessible
rooms. Existing access ways to the vaults (CSSFs 5, 6, and 7) will be cleared. Necessary
portable shielding should be placed at the vault entry locations. For all CSSFs, external
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Figure 2. Conﬁnement Enclosure and equipment pictured for

CSSF 5,6, or 7.
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structures and equipment such as corrugated metal buildings, cooling stack ductwork,
cooling air blowers, and their associated ductwork will be removed. As necessary,
installation of plugs in ductwork penetrations will reduce worker exposure. Lead brick and
conduit will be removed during this step. This work will be performed in a low radiation

zone.

5. Decontaminate superstructure vaults and rooms. The vaults and rooms above the large
concrete vault housing the bins comprise the superstructure of the CSSFs. The cyclone vault,
equipment vault, instrument room, fan room, inlet plenum room, and exhaust plenum room
will be decontaminated during this step. The vault that contains the calcine storage bins will
not be decontaminated during CSSF access. Portable shielding should be placed in the vaults
to reduce the exposure to acceptable limits. Remotely vacuum vault floors before entering
with HEPA filtered vacuums. These vacuums have the ability to remove small debris and
dust but not large objects. Strippable coating should be applied to the walls and floors of
vaults that will be entered. Cut existing transport, probe, off-gas, rod out, monitoring and
other nonessential piping that penetrate vault and room floors. The cut lines should then be
plugged to prevent contamination spread during calcine retrieval. In CSSF 1, 2, 3, and 4 the
pipes must be accessible after the new concrete floor is poured for closure activities. Access
to the pipes should be provided in a similar manner to the accesses of existing retrieval lines
in CSSFs 5, 6, and 7.

Once access to the vaults has been gained, decontamination activities begin. These activities
require extensive shielding if it is to be accomplished manually. A better alternative is to
employ remote equipment. This remote equipment must be desigped and tested. The relative
level of radiation in the superstructure vault is shown in Table 2. These relative levels of
radiation are based on the function of the vault and if calcine was ever present in the vault.

In the high radiation areas, shielding concrete floors should be poured before temporary
shielding is mstalled Furthermore, Table 2 notes vaults that may have solids :
accumulations®. These accumulations are a result of damage to transport piping dunng
filling of several CSSFs. Efforts may have been made to clean and repair these vaults but a
conservative approach is to assume these vaults are extremely contammated

Dunng this step, piping, vessels, and conduit will be dlsassembled and packaged in

- appropriate containers. The bridge crane will be used to remove the packages from the
~CSSF. Wall penetrations should be plugged when the piping is removed. Contaminated

- lines that lead away from the CSSFs (such as transport lines from the WCF or the NWCF)
should be decontammated and ﬂushed F lushmg activities are discussed in section 3.1.4.
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Table 2. Assumed Bin Vault Relative Radiation Levels
CSSF Low High Known
Radiation Radiation Solids
Zone . Zone | Accumulations
1 Ventilation Exhaust Room | Cyclone Vault BT
2 Instrument Building Cyclone Vault | Cyclone Vault -
3 Instrument Building -~ - Cyclone Vault | Cyclone Vault
Equipment Vault : : : L
4 " | Instrument Building Cyclone Vault
Ventilation
- | Equipment Room
5 Instrument Room Cyclone Vault
Access Cell
6 Instrument Room Cyclone Vault
Fan Room Off-Gas Filter Room
Inlet Plenum Room
Exhaust Plenum Room
7 Instrument Room Cyclone Vault
Fan Room Off-Gas Filter Room
Inlet Plenum Room
Exhaust Plenum Room

6. Demolish CSSF superstructure. This step will only be conducted for CSSF 1. The

superstructures of CSSF 2, 3, and 4 will have been removed during step 1, as the
superstructure enclosures are metal buildings and not concrete. During step 5, the
superstructure vaults of CSSF 5, 6, and 7 will be decontaminated. The superstructures of the
last 3 CSSFs are much more robust than superstructures of previous CSSFs. The walls and
roof of these will be left in place.

For CSSF 1, the temporary shielding and structural support steel will be removed from the
vaults with the bridge crane. Demolish vault roof and walls. It is not necessary to demolish
the CSSF superstructure for CSSFs 5, 6, and 7 because of the lower radiation levels in these
CSSFs. The vault superstructure is 2 more permanent and integral part of the CSSF
structure. At this point, the superstructure roof of CSSFs $, 6, and 7 will be core drilled to
allow access to the existing retrieval risers located in the superstructure floor.

. Prepare confinement enclosure for bin access. This is accomplished by removing and
replacing strippable coatings. Portable CO, decontamination equipment will be used to
remove any residue contamination on the walls and floors. After the confinement enclosure
is decontaminated, the shielding concrete pad will be poured on the bin vault roof. Attention
must be given to maintaining access to all piping exiting the bin vault through the floor and
existing retrieval risers. The concrete pad will be 21 in. thick for CSSF 1 and 18 in. thick for
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T e*

CSSFs 2, 3, and 4. CSSFs 5,6, and 7 do not require shleldmg ﬂoors because the
superstructure W111 provxde sh1e1d1ng

r "‘:':!‘}""A'Z W LYyt : Ty CApa iy

8. Access bins. The dlstlnctlon between CSSFs is 51gmﬁcant in t}ns step CSSF 1 requires all
new access lines. Retrieval lines must be uncapped for CSSFs 4, 5, 6, and 7. In CSSFs 2 and
3, the existing retrieval lines must be uncapped and new retrieval lines must be added. Table
3 details the location of existing risers by CSSFs and superstructure location. Retrieval lines
in CSSFs §, 6, and 7 have multiple lengths. The shorter lines rise from the bins to the floor
-of the superstructure. The longer lines pass through the cyclone vault.
Table 3. Location of Existing Retrieval Risers
CSSF 1 2 3 4 5 6 7
Vault Roof 7 7 6 o
Instrument — 13 7 7
Room
Cyclone ’ -l 4 2
Room Floor ) )
Cyclone 6 4 4
Room Roof
[ Fan Room 6 8
Access Cell 9
Exhaust , : 4 4
Plenum " '
Off-Gas , 1 1
Filter Room ne
Inlet Plenum 2 2
Total 0 7 7 6 28 28 28
Existing (1/bin) (1/bin) | (2/bin) (4 / bin) (4 / bin) (4 / bin)
Retrieval
Risers N } , . ,
Additional 24 8@6f) |70/ | 0 0 0 0
Lines (¢ ar;c 16 ft ' B ,
Required | ,
@ength) | *EV | R B EUU BT
Retrieval . o2 2in WC- 1. 0 - -0 0 .0
Line | ,~1,36-1_t;n4_ R :
PR | tinthe
REME Pr | | remainng | |
b | bins ) o | ,
Current Rise . 0 —28ft. [-18ft- | 18ft | dare38f | dare30ft | 4are30fi
in Retrieval . | 2are37f | 24are26f | 24 2re26 £
Line from ' ‘ Rare24 M R
Bin to End 1 k : '
Total Length 1016 ft 959 ft ‘1038 ft | 438 ft 1232 ft 1309 ft 1309 ft
of Retrieval
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Lines
The steps involved in adding risers and accessing risers are explained separately.

Additional Retrieval Line Access: The core drilling equipment will be placed with the

overhead crane. A1 in.

pilot hole will be drilled through the concrete floor to the bin vault.

A 9 in. diameter hole will then be drilled through the concrete floor. Core capture

equipment will prevent
8 in. retrieval lines will

the core from falling into the bin vault and damaging the bins. The
be extended and welded to the top of each bin. Inspectxon of the

welds is necessary to ensure that calcine will not be released. Each bin requires two
retrieval risers for calcine retrieval. The system used to install the risers will require further
development and testing. It was used to access bins at the West Valley Demonstration
Project*. In that project, the pipe diameter was half the size and the concrete floor was
nearly twice as thick. A throughway between the riser and the bin will be made with
remote equipment. A remotely operated hole saw could be used to cut a hole in the bin.
Then a plug will be placed on the top end of the retrieval riser to minimize contamination
of the confinement enclosure. CSSFs 1-3 and the bins will be inspected for safety hazards
prior to welding and cutting operations. If hazards are identified (such as the presence of
explosive gases) these hazards will be mitigated or a different welding or cutting method

will be used.

Existing Retrieval Line Access: The flanged and welded terminations of the existing
retrieval lines should have been located in the vault demolition step. These lines will be
opened and capped until needed for calcine retrieval. It will be necessary to core drill
through the confinement enclosure floor to access some of the retrieval lines in CSSF 5, 6,
and 7. The existing retrieval risers will be plugged with steel lined, concrete plugs. At the
conclusion of each of these activities the radiation levels of the confinement enclosure

should be inspected. If
decontaminated.

they are found to be excessive the enclosure should be

At the conclusion of step 9, the CSSF is prepared for calcine retrieval activities. The
retrieval lines will remain in the bins. The retrieval risers will be plugged with the steel
lined, concrete, stepped plugs. Step 10 occurs during CSSF closure.

CSSF D&D preparation. The bins will be prepared for D&D by adding 18 in. diameter

risers. The method used to install retrieval risers will be used to install the D&D nisers. Itis -

anticipated the same core

drilling platform can be used to install the D&D risers and the new

retrieval risers. However, a larger drill bit will be required. The riser will be welded to the
bin and extended to the floor of the confinement enclosure. A steel lined plug will be placed
on top of the riser. As a safety precautxon, the bin will not be opened into the D&D risers
until D&D begins. Annular bins require two D&D risers (CSSF 1, 5, 6, and 7). Cylindrical -
bins require one D&D riser (CSSF 1 center bins, 2, 3, and 4). The riser will be used to insert
a robot to aid in the retrieval of the final 5% of the calcine in the bins. The installation of the
D&D risers is essential to CSSF closure plan presented in reference 12. The cost of

installing the D&D risers

is included in the cost estimate (see section 6. O)
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The retrieval system will be available for D&D. The positive displacement blower, vertical
deployment apparatus (VDA), and shielded jumper will be available for D&D. The retrieval
lines will remain in each bin. The retrigval lines are basically too hot to do anything else. '
Some minor adjustment to the retrieval system may be necessary (such as relocating the
shielded jumper and VDA within a CSSF). The installation of the D&D risers are costed
sepaxately from the capital equipment. The operation of the retrieval system, once the CSSF
is declared empty, is the responsibility of the CSSF closure team. These costs are
documented in section 6.0.

3.1.3 Process Equipment Description

The equipment necessary for CSSF access mainly consists of ventilation and riser installation
equipment. The ventilation equipment will satisfy the ventilation requirements of the bin vault
and the confinement enclosure. This equipment is described in the equipment list in appendix A.
The riser installation equipment consists of an overhead crane (used to remove packaged,
contaminated equipment and place the remote drilling platform), remote drilling platform, and
remote welding equipment.

The remote drilling platform will drill penetrations through the bin vault roof (2 ft to 3 ft of
concrete) of each CSSF.  Retrieval risers and D&D risers will be inserted through these
penetrations. The basic operation is as follows: drill a pilot hole (1 in. to 2 in.), insert a toggle
type capture mechanism (to prevent the core from falling into the CSSF and damaging the bins),
finally, drill a larger diameter hole (allowing installation of the risers). Secondary confinement
will be provided during drilling operations by a tent confinement around the drilling platform.
The tent confinement will reduce exposure to workers and contamination spread within the
confinement enclosure. The remote drilling platform will be relocated from bin to bin within a
CSSF. This will require coordinating the construction schedules. The platform will be secured
to the confinement enclosure floor with anchor bolts. Safety barriers and warning signs will
prevent exposure to shine radiation directly above the open penetration. A riser plug will be
installed to provide a shielding barrier once the penetrations have been drilled.

The remote welding device will weld the new risers to the bins. Commercially, resistance
welding is often used to join tubs to surfaces in a hands on manner. A test program is currently
underway at the INEEL to better understand the patameters involved in converting this technique
to remote operation: In general terms, ﬂanged risers, approxxmately 4 ftto 5 ft long, will be
welded to the top of each bin. The remaining length of the riser will be bolted to the flanged
riser. It is anticipated that the welds will need to be inspected prior to opening the bins through
the risers. At this stage, a remote weld inspection technique has not been identified. However, it
~ should be a simple matter to convert a test method for remoter inspection of the welds. The best

~ time to develop a remote weld mspectlon method is durmg the weld test program '

The remote hole dnll will be used to prowde a throughway into the bin ﬁ'om the new retneval
riser. It will cut a circular hole, inside a new retrieval riser, on the top of a bin.. The retrieval
lines will be inserted into the bins through these holes. Bins with existing retrieval risers will not
require the use of this equipment. This equipment should be purchased off-the-shelf and then
converted for remote operation. The core should be captured to prevent it from falling into the




431.02# : ENGINEERING DESIGN FILE Function File Number - SPR-WTS-01

01/29/98 - ) EDF Serial Number - EDF-WTS-002
Rev. #00 Page 20 of 62
bins.

3.1.4 Process Issues

The CSSF access plan described above is not perfect complete, or ﬁnal It is based on methods
developed by Raytheon and Fluor-Daniels? in previous and current studies. The details of the
CSSF access plan are broad. They do not address the requirements of each CSSF individually.
The specific points remain to be identified in a feasibility report. This section attempts to point
out potential errors and concerns in the CSSF access method. They are not expected to unpact :
the cost or schedule of the project but they warrant further examination and study. -

Radiation Levels in CSSF Superstructure:
The radiation levels vary throughout the vault superstructure of each CSSF. The costof

demolishing the vault superstructure increases as the radiation level increases. At this stage in
the design process, relative radiation levels were used to develop the cost estimate. The function
of the room and evidence of operational anomalies determined the relative radiation level. Not
all of the CSSFs contain all of these rooms. For future studies and cost estimates, a survey of
each superstructure vault should be completed to quantify the level of radiation in the vaults.

The cyclone vault and the off-gas filter room were considered to be the highest radiation areas.
These areas were exposed to the greatest levels of calcine solids. The cyclone vault houses the
cyclone and the distribution piping. In CSSF 2 and 3, erosion failures are known to have
occurred in this vault’. The accumulated calcine was cleaned up but higher levels should be
expected in the cyclone vault for CSSF 2 and 3. All equipment housed in this vault should be
considered highly contaminated. During filling, the bins were vented through filters in the off-
gas filter room. The HEPA filters in this room are highly contaminated. After filling, this room
was isolated to minimize contamination spread. Shielding is necessary for work in this room.
The cyclone vaults and the off-gas filter rooms should be considered high radiation areas. -

The instrument room, equipment room, and access cell are assumed to be low radiation zones.
These rooms house the instrumentation and equipment used to monitor the CSSF. Calcine did
not enter these rooms. The inlet and exhaust plenum rooms are used to passively cool the bin
vault. It is unlikely these rooms have levels of contamination beyond that of a radiation area.
The fan room contains HEPA filters used only if contamination is detected in the exhaust plenum
room. This system has never permanently activated in any of the CSSFs. It is unlikely the
HEPA filters in this room are contaminated but they should be treated as such for disposal
purposes. The equipment and ductwork downstream from the HEPA filters should be considered
uncontaminated. The remammg rooms in the superstructure are assumed to be radiation areas.
Unless noted above, the piping or bins in the vault are assumed to be mtact

Existing Lines from the Calcining Facilities (WCF & NWCF) to the CSSFs: The CSSF access
plan calls for the original calcine transport lines to be cut and capped at the CSSFs. The cost of

cutting and capping these lines is reflected in the cost estimate (section 6.0). However, the cost
of decontaminating these lines is not included. The cost of decontaminating, cutting, and

* Staiger, D., “Review of High-Level Wastes Stored at the ICPP”, draft, September 1997.
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capping the lines from the NWCF to the CSSFs is part of the NWCF closure cost. The WCF
closure plan calls for the line from CSSF 1 to be used to flush the calcine transport line back to
the WCE, - The line will be flushed with a grout sluny Eventually, the line will back up. The
grout slurry will solidify just past the first wye. This makes it diffictilt to flush the lines that rin
from CSSFs 2 and 3 to the WCF. It would be advantageous to develop detailed plans to flush
and properly close these lines. Closure plans for other contaminated lines should be developed

as they are identified.

Weight Ioading of CSSFs: The weight loading on the CSSFs during access activities and
retrieval operations is not expected to be a significant problem. The amount of equipment used
during these activities has been minimized to reduce the weight loading on the CSSFs. The final
design of the calcine retrieval and transportation system will incorporate the weight loading
restrictions of the CSSFs. This issue will be resolved during the design stages of the calcine
retrieval and transportation system.

3.2 Calcine Retrieval

3.2.1 Process Basis

The calcine retrieval system will remove the calcine from a bin and place it directly in the
pneumatic transport system. The system minimizes the number of moving parts used to retrieve
the calcine to reduce the risk of failure and downtime. The remote operatxon design of the
calcine retrieval system reduces worker exposure.

The calcine retrieval system consists of the equipment necessary to remove calcine from 2 bin.
Each CSSF is equipped with a complete set of retrieval equipment. The retrieval system relies
on the transport system to provide the means for the calcine retrieval. There are two transport
systems. The calcine retrieval system and the calcine transportation system are separate and
distinct. Neither system can operate without the other. The interface between the calcine
retrieval system and the calcine transportation system is shown in sketches CRT-02 and CRT-03.

Several modxﬁcanons have been made to Fluor-Damels "design to satisfy the needs of the
processing options. The basic design, eqmpment, and process are based on the Fluor-Daniels?
design for calcine retrieval. The Fluor-Daniels? design spec1ﬁes that alumina calcine and
zirconia calcine are retrieved and transported using separate systems. The overall system will be
more efficient if there are no restrictions placed on the type of calcine that can be retrieved and
transported by a system. The alumma calcme system would be idle a large part of the time
‘because the CSSFs contain more zirconia calcine. The duplicated systems allow two bins, in’
separate CSSFs, to be retrieved from at one time. Safety and efficiency issues require that one
bin be completely emptied before another bin is retrieved from within a CSSF.

3.2.2 Process Description
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Calcine retrieval will be accomplished pneumatically with a suction nozzle and an air jet. The
air jet will fluidize the calcine inside the bin. The suction nozzle will lift the fluidized calcine .
out of the bin. Calcine will enter the transport system through a shielded jumper from the
retrieval line. A retrieval system has been mocked up at the INEEL as a pilot plant facility. It is
the only system to have successfully demonstrated solids retrieval from a full-scale bin model.

Two retrieval lines will be placed 180° apart inside the bin. The retrieval lines will be composed
of rigid, concentric pipes. The outer diameter of the retrieval lines will be 5 in.. The inner pipe
will function as the suction line. It will be fitted with a nozzle designed to prevent clogging and
uptake of miscellaneous items in the bins. The annulus will be an air jet. - It will be fitted with an
appropriate fluidizing nozzle. At a given time, a retrieval line will function as a suction line or
an air jet. The suction nozzle and air jet will not be housed in the same retrieval line. The
function of the retrieval lines will alternate, one line will act as the suction line while the other
acts as the air jet. Calcine retrieval will be more efficient. Each line will have the capability to
sweep a full circle but it will not be continuously rotating. This will aid in fluidizing
agglomerated calcine.

The pressure inside a bin during retrieval should be slightly negative. The negative pressure
reduces the risk of contamination spread while a vault is open for retrieval. The negative
pressure will provide an additional safety if the confinement were to fail. The negative pressure
must not maximum exceed the design pressure of the bins. The design pressure rating varies by
CSSF. .

A vertical deployment apparatus (VDA) will be used to keep the retrieval lines near the surface
of the bulk calcine. This equipment is similar to well-drilling equipment. The retrieval lines will
be sectioned. The length of each retrieval line can be extended as the calcine is retrieved. The
retrieval system functions most effectively when the suction nozzle and air jet are near the
calcine surface. However, it is necessary to adjust the level of each line independently. After
the bin is emptied, the lines will be disconnected from the VDA and remain in the bin. The
retrieval risers will be plugged, with steel-lined stepped plugs, before the VDA is
decontaminated and moved to the next bin.

The calcine will be retrieved at a rate of 2700 kg/hr from each bin. When both transport systems
are operating, calcine will be delivered to the Waste Treatment Facility at a rate of 5400 kg/hr.
The retrieval rate is set by Fluor-Daniels?. The mock-up tests® reveal that retrieval rates above
2300 kg/hr can be achieved with 3 in. retrieval lines and a maximum air flow rate of 300 scfm at
12-15 psig. The higher retrieval rate could be reached by increasing the air flow rate and the
blower capacity More testing is necessary to show that this is a sustainable retrieval rate. The.
retrieval rate is dependent upon how agglomerated the calcine is. This issue is dlscussed further
in section 3.2.3. :

The retrieval system will retrieve at least 95% of the calcine each bin. This estimate is based on
results from a pilot plant program (reference 8). The % and full-scale mockup tests provide the
best information about the amount of calcine that can be retrieved using this retrieval method.
The details of the tests are not explained in this EDF. The target retrieval rate was not maintained
after 95% of the solids were retrieved. In the 1/4 scale test, less than 1% of the initial retrieval
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rate could be maintained during retrieval of the final 3% of solids.” A significant amount of time
is necessary to retrieve the final 3-4% of calcine at the bottom of the bin. For the full-scale tests,
the retrieval rate dropped as the amount of solids in the bin decreased. The retneval Tate dropped
below the target retrieval rate When 95.8% of the solids had been retrieved. =

A conservative retrieval estimate is 95%. A conservative approach is taken for several reasons.
The calcine in the “nooks and crannies” created by thermowells, internal stiffening rods, and the
bottom of the bins will be difficult to remove with this retrieval method. This system has not
been tested on a caked material. It is highly possible that calcine in some of the bins may be
caked. Such a material would have a greater tendency to stick to the walls, floors, and internal
structure of the bins. It should be noted that in the actual operation of the retrieval system,
retrieval should continue as long as a reasonable retrieval rate can be mamtamed The schedule
and other processing requirements must define that rate.

Throughout calcine processing, retneval w111 switch from CSSF to CSSF as CSSFs are emptied
or different calcine types are reached. For example, the CWO option requires frequent switching
between CSSFs to achieve the correct calcine blend. The other processes need to switch CSSFs
once a CSSF is emptied. Safety issues prevent switching from bin to bin within a CSSF before
the first bin is emptied. Additionally, such a feature is not necessary to meet the process
requirements. The process of switching the retrieval to another CSSF is outlined below: Let bin
A be the bin that is currently being retrieved and let bin B be the bin that retrieval is being
switched to.

1. Turn off retrieval system for bin A: This is accomplished by shytting off the transport air
blower connected to the suction nozzle and air jet. Flush the shielded jumper and upper line
with dolomite to remove any calcine deposited in the lines. Close the valve at the CSSF
transport line connection. Disconnect the vertical deployment apparatus from the retrieval
lines. The lines will rest on the bottom surface of the bin. Place the steel-lined, concrete
plugs on the retrieval risers. Disconnect the shielded jumper from the VDA Decontaminate
and relocate the VDA to bin B.

2. Adjust Transport System: Diverter valves will be used to connect the CSSF leads to the

~main transport system. The diverter valves will be pneumatically controlled from the control
room adjacent to each CSSF. The steam traced lines in the tra.nsportatlon system will -
condensation in the return air lines.

3. Turn on retrieval system for bin B: If necessary, the VDA must be transported to and
correctly positioned at bin B. The correct set of retrieval line extensions must be placed in
the extension tube carousel. The confinement tenting will be replaced around the VDA. The

-shielded j jumper will connect the retrieval lines to the transport system. The plugs on the
retrieval risers will be pulled. Retrieval lines will be extended to the top of the calcine in bin
B. The power to the retrieval blower and suctlon jet will be tumed on. Retneval from bin B

- begins. :

3 2. 3 Process Equlpment Descnptxon

The Vert1ca1 Deployment Apparatus (V DA) will extend the retrieval lines into the bins durmg
calcine retrieval. The VDA will extend the retrieval lines independently. The equipment is
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similar to well drilling equipment. Temporary ventilation and confinement shielding is required.
This will be accomplished with a confinement tent and a portable blower. A catch pan will
collect radioactive dust and runoff water introduced in the VDA confinement area. The VDA is
relocated with the bridge crane. It will be stabilized with anchor bolts attached to the
confinement enclosure floor. The apparatus is 5 ft to 6 ft square and 25 ft tall. External
shielding panels, 2 %: in. thick, reduce radiation fields inside the confinement enclosure during
retrieval. An-external ladder and gate provide maintenance access to the VDAs. When the plug
is removed from the retrieval riser, the confinement area within the VDA has the same
ventilation requirements as the calcine bin. '

The VDA is equipped with a plug removal hoist, extension tube carousel, and extension tubes
and couplings. A detailed description of their function appears in reference 3. The plug removal
hoist lifts the plug from the retrieval riser and stores it inside the VDA. The motor, brake, -
controls, and cable require periodic inspection. The load carrying capacity should also be regular
checked. The extension tube carousel stores the extension tubes for the risers and retrieval lines.

‘The extension tubes with couplings form the retrieval line sections. As the retliéval liﬁes are
lowered into the bins, a section of tube is added. Each CSSF requires a particular set of
extension tubes. These must be loaded into the VDA each time it is relocated.

The shielded jumper connects the discharge of the calcine retrieval line (top of the VDA) to the
transport line. The jumper configuration will allow this connection to be made regardless of
location of VDA. The shielded jumper is made of double walled, heavy pipe. The jumper is
composed of 4 ft to 5 ft sections that are equipped with lifting lugs for easy handling. The
jumper must be flushed with high velocity dolomite to reduce the amount of contamination in the
line before it is moved.

The CCTV system contains a camera, light, boom, and control system. This system is installed
to allow viewing inside the bins. It is not an essential component for the retrieval operation but it
will be useful if unforeseen problems develop.

The retrieval equipment described in this section is located inside the confinement enclosure.
This equipment must interface with the transport system in order for calcine to be retrieved.

3.2.4 Process Issues

The calcine retrieval system described has been tested at the INEEL. Even so, some unresolved
issues exist regarding the system. Raytheon® developed the equipment used in this system in a
previous study. The purpose of this section is to ensure the feasibility of the calcine retrieval
system by expressing concerns and issues that warrant further examination and study.

Corrosion Coupons and Miscellaneous Items in CSSFs:

Calcine retrieval will be hampered by internal obstructions inside the bins. At some point during
the retrieval process, these obstructions should be removed from the bins. For example, the
corrosion coupons should be retrieved from each CSSF prior to decontamination of the
confinement enclosure during CSSF access. The corrosion coupons in each bin are hung from Y4
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in. J hooks. In 1978, some of the corrosion coupon sets were retrieved from CSSF 2. A crane
was used to pull the coupons from the bins. However, at least one of the coupon sets was
dropped during this operation. In order to minimize the risk of dropping additional corrosion,_ ..
coupon sets the CCTV system should oversee the corrosion coupon removal. “The bridge crane
can be used to retrieve the corrosion coupons sets. Upon removal of the corrosion coupons, they
should be placed in a shielded cask. The coupons should be examined for evidence of corrosion.
This information is valuable for retrieval and closure of the CSSFs. The analysis should take
place at ICPP in a shielded cell. After the coupons have been analyzed they should be disposed
of as radioactive waste. Table 4 describes the corrosion coupons in each CSSF.

Table 4. Corrosion Coupon Description

CSSF Number Remaining Bin Location Description
in Bin
1 0
3/bin VES-WCS-136-1 and | Wall mounted
VES-WCS-136-4
3 S, , VES-WC-140-1 Inside riser
4 5/bin All bins Wall mounted
5 5/bin VES-WS5-149 and Corrosion coupon
VES-WS5-151 retrieval through nozzle
J (6 in. Sch 40)
6 5/bin VES-WS5-156 and Corrosion coupon
VES-WS6-159 retrieval through nozzle
J(8in.)
7 5 VES-WS7-164 Corrosion coupons in
retrieval nozzle F

There are other miscellaneous i 1tems (such as rodout lines, weighted lines, lost samplers and
penetrometer points) in the bins®. These items will not be as easy to retrieve as the corrosion
coupons because their location is not known. Some of these items may be below the calcine
surface while others may be on the surface of the calcine. Something must be done to reduce the
risk of these items’ damagmg the bins, the retrieval lines, and the transportation system. The air
jet could pick up these items. The bin walls may not survive an impact. The bin could be -

~ breached. If these items enter the transportatlon system they could clog or puncture the system
The ideal solution is to detect and remove these 1tems from the bins. :

Itis necessary o remove the | corrosion coupons from the bms before retneval begms Itis
assumed that this activity will occur during the construction phase of the project for each CSSF.
For purposes of developing a bounding cost estimate, the corrosion coupon removal activity was
included in the cost estimate. A cost estimate was developed to remove the corrosion coupons.
The escalated cost of planning and eqmpment to remove the corrosion coupons from all the

b Staiger, D. “Review of High-Level Wastes Stored at the ICPP”, draft, September 1997.
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CSSFs is $1,620,000. This activity was also included in the operating and mamtenance cost
estimate (See section 6.0 for detalls) . ,

Control of Retrieval Rate: - '

The retrieval rate cannot be rigidly controlled due to the nature of the system. The retneval rate
depends upon several factors. As the calcine supply in the bin diminishes the retrieval rate -
decreases. The retrieval rate also depends upon how free flowing the calcine is. This retrieval
method has been extensively tested with free flowing solids. It is anticipated that agglomerated
calcine can be broken up and placed in a dilute phase by the air jet. However, retrieval of
agglomerated solids in this manner has not been tested. This issue has not been examined
because of the difficulty of simulating agglomerated solids on a large scale. The bins should be
sampled to determine if the calcine has agglomerated. If agglomerated calcine is found, a pilot
plant study should be conducted to determine the ability of agglomerated calcine to be retrieved
with this retrieval method -

Location and Number of Retrieval Lines: -
Limited testing has been conducted to 1dent1fy the optimum location and number of retrieval
lines. The number, size and location of the air jet and suction nozzles will effect the efficiency
of the calcine retrieval system. It is necessary to determine if the most efficient configuration
has been selected. Reference 8 suggests that two suction nozzles located £90° from the air jet
may be more efficient. The costs associated with this activity are included in the cost estimate
for the design of the retrieval system.

Additionally, the performance of the retrieval system in a cylindrical hin is not known. Tests®
have been conducted on an annular bin mock-up. Preliminary indications from the annular bin
mock up tests suggest that the retrieval system will be even more effective for these bins. This is
a source of concern because the optimal suction nozzle and air jet configuration may vary
significantly from that of the annular bin.

CSSF Retrieval Order:

The order that the CSSFs will be retrieved is not identified in this EDF. Each CSSF will be
ready for retrieval by 1/1/2013. The order of retrieval is heavily dependent upon the operation of
the Waste Treatment Facility. The operation of the Waste Treatment Facility determines when
the calcine will be retrieved. The majority of the treatment options do not require a specific
blend of calcine. Therefore, they do not have a preference for the CSSF retrieval order.
However, it would be beneficial to the Waste Treatment Facility operating crews to retrieve and
process the more homogeneous calcine in CSSF 1 and 2 first. The closure study'? for the CSSF
facilities would prefer the placement of class C grout in the better constructed CSSF 5, 6, and 7.
The order the CSSFs should be retrieved to accommodate the closure schedule is CSSF1, CSSF
5, CSSF 6, CSSF 7, CSSF 2, CSSF 3, and finally CSSF 4. This is an issue that mustbe
coordinated between the waste treatment options and CSSF closure. Polmcal input should be
considered a major factor in determining the retrieval order. '
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3.3 Calcine Transport Gt
3.3.1 Process Basis e ot 1t i

The calcine transportation system will deliver the retrieved calcine from the CSSFs to the calcine
Waste Treatment Facility with a pneumatic transport system. It also provides the motivation for
the suction nozzle and air jet necessary for calcine retrieval (see sketches CRT-02 and CRT-03).
Pneumatic transport systems have been used to transport calcine from the calcxmng facility
(NWCF or WCF) to the CSSFs for more than 30 years. Additionally, Raytheon® studied the
advantages and disadvantages of open-loop, closed-loop, and combined loop (combining a
retrieval system with a closed-loop transport system) pneumatic transportation systems. The
combined loop pneumatic transport system provides the best alternative for calcine
transportation because recycling of the transport air minimizes the amount of air released.

The Fluor-Daniels? design consists of two independent transportation systems. The independent
transportation systems were specified to transport zirconia and alumina calcine separately. There
appears to be no advantage, to the non-separations options and TRU Separations options, to keep
the zirconia calcine separate from the alumina calcine. The two independent transportation
systems, in this study, will allow retrieval and transportation of calcine from 2 CSSFs at one
time.

3.3.2 Process Design

The calcine transport system will deliver calcine from the CSSFs to the Waste Treatment
Facility. Each CSSF will be connected to one of the two pneumatic transport systems. The
double transport systems will provide greater flexibility during calcine retrieval (allow more
desirable calcine blends to be achieved) and CSSF closure (allow retrieval of the remaining 5%
of calcine in the bins during off-peak hours).

The pneumatic transport system reduces the risk of calcine release by conveying the calcine
under negatlve pressure. If a break develops in the transport line, air will flow in rather than out.

~This minimizes the risk of calcine release by reducing the potential for calcine to leave the

transport line.” The momentum of large partmles may overcome the negative pressure and escape
at an erosion failure (parhcularly those in bends or other direction changes). The risk of calcine
release is lower for a vacuum system than for a pressure system. In a pressure system the calcine
parncles would be pushed out of the transport system at all erosion failures. Additionally,
erosxon fallm'es in the transport piping can be minimized through proper layout of the transport
system'!. The costs associated with properly de51gmng the transport system are reflected in the
cost estimate (section 6.0).

Each of the two transport systems will convey calcine in a 10 mm (4 in) 304L stainless steel line
encased in 15 mm (6 in) 304L: stainless steel line. Each transport system will have a backup
calcine transport line, to be used if the original line becomes permanently clogged or otherwise
unusable. Rod out stations will be placed along stralght runs to clear clogged transport lines.
The transport lines will be accompanied by two return air lines, one for each transport system.
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The return air lines will be 20 mm (8 in) 304L stainless steel. These lines will be steam-traced to
prevent water from condensing.

The transport lines and the return air lines will be surrounded by a concrete pipe chase. The pipe
chase will be designed to allow access to the diverter valves and rod out stations. - The p1pe chase
will minimize shme radiation at accessible locations. An earthen berm will shield the pipe -
chase. Raytheon® examined many routings and found a large number of obstructions from
CSSF 1 to CSSF 6 that prevent burying the transport lines. For purposes of this study, it is
assumed that it is more convenient and cost efficient to lay the transport lines above grade.
Although, above ground placement does not preclude necessary relocation of some utility lines.

Diverter valves will be used to prevent back flow of calcine into CSSF connections. These
valves will be manufactured out of stainless steel. Diverter valves are a typical component of
pneumatic systems. Three diverter valves will be necessary to ensure that calcine can be
transported from the CSSFs to the Waste Treatment Facility in either line of the transport system.
These valves are ideal for use in the calcine transport system because they require little
maintenance over their service life.

It is generally accepted in industry, that 2 vacuum transport system can transport fluidized solids
up to 300 ft efficiently. The CWO and TRU Separations options require calcine to be delivered
to the NWCF and the Calcine Dissolution Facility, respectively. The site plan for the CWO
option is shown in sketch CRT-05. The site plan for the TRU Separations options can be found
in the TRU Separations options study report (sketches TRU-C-6 and TRU-C-12). Calcine can be
transported from all the CSSFs to these facilities without exceeding the transport distance
limitation. The Waste Treatment Facility in the DCWO, HWO, and VWO options are located in
the north east corner of ICPP. The required transport distance from CSSF 3 to the Waste
Treatment Facility is approximately 550 ft. An Intermediate Transport Station (ITS) and two
separate transport system legs must be included in the transport system design to deliver calcine
from the CSSFs to the Waste Treatment Facility for the DCWO, HWO, and VWO options. The
relationship between the ITS and the transport system is shown in sketches CRT-03 and CRT-04.

For the DCWO, HWO, and VWO options, the calcine transport from the CSSFs to the Waste
Treatment Facility is accomplished with two transport system legs (each leg contains piping and
equipment for each transport system). The first leg transports calcine from the CSSFs to the ITS.
At the ITS, the transport air is separated from the fluidized calcine with a cyclone and sintered
metal filter. The calcine enters a storage hopper. As the calcine is metered out of the hopper it is
fluidized by the second leg of the pneumatic transport system. The calcine i is then transported
from the ITS to the Waste Treatment Facility, as shown in CRT-04.

3.3.3 Process Equipment Description

For the CWO and TRU-Separations Options, there are two independent tranSportatlon systems
For the DCWO, HWO, and VWO options, there are four transportation systems (two from the
CSSFs to the ITS and two from the ITS to the Waste Treatment Facility). Each transportation .
system has a backup calcine transport line installed. Two sets of transport equipment (transport
air blower cyclone, sintered metal filter, heat exchanger, and balancing air blower) are located
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inside the Waste Treatment Facility for.all the waste treatment options. The DCWO, HWO, and
VWO options have two additional sets of transport equipment located in the ITS. The sh1eldmg
concrete chase is. located between the CSSF s, and the Waste Treatment F acrhty poy
The transport air blower is a posrtrve dlsplacement blower. It functlons as the transport air
blower. For the CWO and TRU Separations options, it also serves as the retneval blower. It has
a capacity of 800 cfm and 150kPa (10psi). The blower sized in the Fluor-Daniels? design was
examined in reference 11. It was found that it is slightly oversized for the longest transport line
length (CSSF 3 to the Calcine Dissolution Facility). The pressure drop and solids velocity are
higher than optimum for a vacuum system. However, the blower is also used to retrieve the
calcine from the bins. The extra capacity may be necessary to retrieve the calcine from the
bottom of the bins. ,

The cyclone separates approxunately 99% of the calcine solids from the transport a1r It is sized
- at2 ft ID X 6 ft. This size is slightly higher than the one specified by Fluor-Daniels®. A larger
cyclone is suggested by the Raytheon studies. It will be reinforced with nitronic plating to
reduce the risk of erosion failures. v
The sintered metal filter separates the entrained calcine particulates after the transport air leaves
the cyclone. About 99.9% of these particles will be removed as the transport air passes through
the sintered metal filter. Air will be back blown through the sintered metal filter to deliver
calcine to the process batch bin.

The heat exchanger cools the air after it leaves the transport air blower. It is anticipated this will
be water cooled heat exchanger. After the air leaves the heat exchanger it will be separated.
Most of the air will be recycled but 10% of it will be exhausted through the process facility
exhaust system.

The balancing air blower removes excess air from transport system. It is used to maintain a
slightly negative pressure in the bin bemg retrieved. This is necessary to provide an additional
contamination conﬁnement . -

The concrete shreldmg chase provrdes shreldmg to the transport lines that run from CSSFsto

Waste Treatment Facility. The radlatron fields are reduced to acceptable levels outside the

chase. The design of the chase is similar to Raytheon design. The wall thickness is increased to
account for the lngher transport rate. It will protect the transport lines from weather damage

3. 3 4 Process Issues

: Even though pneumatlc transport systems have been used to transport calcme for over 30 years,
some process issues remain for future study. Concerns and areas requiring further study that
were identified during this study are detailed i in thrs section. :

Centrally Locate the Waste Treatment Facrhg o
Central location of the Waste Treatment Facility will serve to minimize the length of pipe runs.

This will raise the efficiency of the transport equipment. Currently, the Waste Treatment Facility |
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for the DCWO, HWO, and VWO options is located far from the CSSFs (as shown in sketch
CRT-04). The location chosen by the TRU Separations Options (as shown in sketches TRU-C-6
and TRU-C-12.) is a better location considering the limitations of a vacuum transport system.
However, even this location has its own unresolved issues. The requirements to move the ICPP
fence must be identified. The Waste Treatment Facility will extend off the current ICPP site
boundary marked by the fence. It is not known if the fence can simply be moved. The Waste
Treatment Facility should be located as close to the CSSFs as possible.

3.4 Implementation

The calcine retrieval and transportation system could be implemented in several ways. Initially,
two options were examined for the capital cost estimate. Alternative A was designed to meet the
minimum need of the majority of the processing options (DCWO, HWO, VWO, and TRU
Separations). Alternative B was designed to satisfy the requirements of CWO and CSSF closure
actlvmes Both of these options differ from the implementation plan presented by Fluor-
Daniels?. Alternative B was selected as the best implementation plan. A cost estimate is
included in section 6.0 based on alternative B.

Alternative A was based on the requirements of the majority of the waste treatment options. The
DCWO, HWO, VWO, and TRU Separations options require a well-blended and accurately
categorized batch of calcine. These treatment options do not require a specific blend of calcine.
In alternative A, the CSSFs were accessed (a confinement enclosure and VIC building were
constructed for each CSSF) during the construction phase of the project. Two sets of retrieval
equipment (consisting of a VDA and a shielded jumper) will be purchased. The retrieval
equipment will be moved from CSSF to CSSF as the CSSFs are emptied. The retrieval-
equipment must be decontaminated before relocation. Moving the retrieval equipment between
CSSFs is assumed to take less than one week.

The drawback to this implementation alternative is the impact it will have on D&D work. CSSF
closure requires that as much calcine as possible be removed from each bin. After, calcme
retrieval as much as 5% of the calcine may remain in each bin. The CSSF closure study'?

expects to use the retrieval equipment to remove as much as possible of the remaining calcine.
The capital cost estimate for alternative A was not significantly lower that the estimate for
alternative B (a copy of the preliminary capital cost estimate for alternative A is located in the
project file). For these reasons, alternative A was not selected for further study.

Alternative B satisfies the requirements of the remaining waste treatment option, CWO, and
CSSF closure. CWO requires a specific blend of calcine for each processing batch. The calcine
blend is achieved with calcine from up to four CSSFs (see reference 13 for details). Switching
between CSSFs is required to maintain the blend as large layers of calcine are encountered in the
bins. The large number of required moves between CSSFs make purchasing seven sets of
retrieval equipment the most cost effective selection. It is not necessary, in this alternative to
move the VDAs and shielded jumpers from CSSF to CSSF. The retrieval equipment will be .
moved between bins within a CSSF. It is expected that moving the retneval eqmpment w1thm a
CSSF can be accomphshed in less than a day.
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Alternative B does not adversely 1mpact CSSF closures. Closure can begin on each CSSF when
itis emptled The calcine remaining 'in the bins will be retrieved when the high calcine retrieval
rate is not necessary. Alternative B also satisfies the requirements of the DCWO, HWO, VWO,
and TRU Separations options: Table 5 outlines the similarities and differences betweenthe
implementation alternatives.

Table 5. Characteristics of Calcine Retrieval System Options

Characteristic Option A Option B
Retrieval Rate / Transport 2700 kg/hr 2700 kg/hr
System
Number of Independent 2 2
Transport Systems
Number of Confinement 7 7
Enclosure and VIC
Building Sets
Number of VDAs Required 2 7
Relocation of VDAs - Yes Not required
between CSSFs (Relocation (<1 week due to
Time) decontamination activities)
CSSFs Costed With New , land 2 ls 2’ 39 4’ 5: 6, and 7
VDAs
VDAs Relocated to CSSFs | - 3,4,5,6,and 7 ) -
Tasks to Utilize Alternative DCWO, HWO, VWO, CWO (also DCWO, HWO,
TRU Separations VWO, TRU Separations)
Transport System Available No Yes
for Closure of CSSFs
during operations

Alternative B was selected as the best 1mplementatlon option. It was used as the basis for the cost
estimate.

40 Inputto Proj ect Data Sheet

A project data sheet was not completed for the calcine retrieval and transportation system.

Instead the data was appended to the project data sheets for each waste treatment option. Table 6

shows the data that should be incorporated into the project data sheets of the each waste -

treatment option. It summarizes construction, operations, and some D&D project data. Appendix
D contains the calculatlons and Justlﬁcatlon for the data presented in Table 6. ~

The closure of the CSSFs is currently bemg studied, therefore, the D&D prOJect data for the
CSSFs will be reported in reference 12. Reference 12 will cover closing of the CSSF structures,
added confinement enclosures, VIC buildings, and the retrieval equipment. D&D project data is
included in Table 6 for closure of the transport lines, ITS (building and transport equipment), and
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transport equipment located in the WTF. The D&D project data included in Table 6 is not
comprehensive because a closure method for the transport lines, ITS, and transport equipment -
has not been developed. It was assumed that the D&D portion of the project would have a 1-
year duration. The work may be more effectively accomplished over a longer period of time. A
comprehensive examination of the D&D requirements of the transportation system, based on a

closure method, should be completed.

Table 6. Input to Project Data Sheets

Generic Information

Structure Size (m%)

Location

Construction Information

Cost ($): Preconstruction (escalation included)

Conceptual Design
Project Management

Permitting and Documentation
Start Up Activities
Contingency
Total Preconstruction
Cost ($): Construction (escalation included)

Engineering, Design, and Inspection

Management Reserve (PM/CM)

Construction

Government Furnished Eqiupment
 G&A/PIF

Seven Confinement Enclosures which are each 40
ft X 40 £t (978 m? total)

Seven VIC Buildings which are each 40 ft X 60 ﬁ
(1560 m? total)

One ITS Building that is 600 f? (55.7 m? )

A Confinement Enclosure will be built on the roof
of each CSSF.

A VIC Building will be built adjacent to each
CSSF.

An ITS Building will be built pid way betWeen the
CSSFs and the Waste Treatment Facility.

CWO, DCWO, HWO, VWO & TRU Separations
Options
$ 18,000,000
$ 2,700,000

$ 4,800,000
$ 5,100,000
$ 10,500,000
$ 41,100,000

CWO & TRU DCWO, HWO, & VWO
Separations Options

$ 18,500,000
$ 22,900,000
$ 104,200,000
$ 18.200,000
$ 10,400,000

$ 19,400,000
$ 23,500,000
$ 106, 500 000

$ 19,300,000

$ 10,700,000
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Procurement Fees, Management Reserve
and Contingency

Total Construction

Schedule start/end: Preconstruction
Schedule start/end: Construction

Number of workers each year of construction

Number of radiation workers (construetioxi)
Average annual worker radiation dose (rem/yr)
Heavy equipment

Equipment used

Trips
Hours of operation
Acres disturbed and duration of disturbance

Air emissions _
Major gases (CO2, H20, 02, N2)

Contaminants (Particulates, CO, NOx,
S02, hydrocarbons)

Radioactive wastes

Type

Energy requirements
Electrical (MWh/yr)
Fossil fuel (liters)
Permits needed for construction

ENGINEERING DESIGN FILE
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$ 64,600,000 $ 66,600,000

-~ $238,800,000 - $ 246,100,000
1/1/2004 - 12/31/2007

1/1/2008 - 12/32/2012
100 workers per year

90 workers per year
252 mrem/yr per worker

Mobile crane, roll off truck, loader, bulldozer, and
cement truck .

Cycle time/operation not applicable
12,480 hr (total)

0.5 acres for VIC Buildings, Transport Line Chase,
ITS building and ramps

7,255 tons
42.5 tons

Contaminated fill (1500 yd®)

Steel/asbestos (279,000 Ib)
" Lead bricks/mixed wastes (4,900 Ib)

156 MWh/yr

" 283,452 liters (total)

o NEPA documentation (prior to start of Title II
'~ - construction); New stationary
sources/PTC/NOC/PSD for non-rad air emlssxons,

~ HAP’s and TAP’s and RCRA (part AA, BB, and

CC for air) for hazardous air emissions; air

' operating permit; NESHAP’s, NPDES, NESHAP’s

~ subpart H for rad air emissions; approval of
_ Engineering Plans; Cross Connection Control

""" Plans; reports and specifications for drinking water

Operational Information
Cost ($): Operations (not escalated)

- supply; RCRA Part A and Part B permits.

DCWO,
HWO, YWO

CwWo TRU Separations

Options
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Facility Operations $ 1218000 $ 4,661,000 ~§ 4,761,000
Utilities $ 1,054000 $ 4,158,000 $ 4,158,000
Maintenance of Equipment $ 7,866,000 $ 28,840,000 $ 28,840,000
Building Maintenance $ 9255000 $ 33,933,00 $ 35,120,000
Total Operations $ 19,393,000 § 71,594,000 $ 72,781,000
Schedule start/end ' 5-Year Operation: 1/1/2013 - 12/31/2017
20-Year Operation: 1/1/2013 — 12/31/2032
Number of workers each year of operation 5-Year Operation 20-Year Operation
Managers 0.5 | 0.25
Engineers and other technicians 0.75 0.5
Supervisors and Administation/Support 3 2
Operators 6 3
Maintenance 1 1
Number of radiation workers 7 5-Year Operation: 10 workers

© 20-Year Operation: 6 workers
Average annual work radiation dose (rem/year) 192 mrem/year per worker

Air Emissions

Type (radioactive/chemical) Calcine .

Quantity (Ci/year, ton/year) CWO Option: 5.6 x 10 ton/year
TRU Separations Options: 1.4 x 10 ton/year
DCWO, HWO, VWO Options: 2.8 x 10 ton/year
Release of Ci/year dependent on the type and
storage length of the calcine released.

Energy Requirements
Electrical (MWh/yr) CWO Option: 93.2 MWh/yr

TRU Separations Options: 74.1 MWh/yr
DCWO, HWO, VWO Options: 88.7 MWh/yr

Permits needed (for facility operations) HAP’s and TAP’s and RCRA (part AA, BB, and
CC for air) for hazardous air emissions; air
operating permit; NESHAP’s, NPDES, NESHAP’s
subpart H for rad air emissions; approval of
Engineering Plans; Cross Connection Control
Plans; report specifications for drinking water
supply; RCRA Part A and Part B permits.

Decontamination & Decommissioning (D&D)

Information
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Cost (3): DD&D (Unescalated)

Decommission
Decontamination
Demolition

Total DD&D
Schedule start/end: D&D

Number of workers each year of D&D
(new/existing)

Number of radiation workers (D&D)

Average annual worker radiation dose (rem/yr)
Heavy equipment

Equipment used

Hours of operation

Acres disturbed and duration of disturbance

Air emissions -

Major gases (CO2, H20, 02, N2)

hydrocarbons)

Solid wastes

CwWOo TRU- DCWO, HWO,
Separations & VWO
S Options -
$ 2,555,000 $ 2,555000 § 2,681,000

$ 7,223,000
$ 4,935,000 $11,557,000
$ 14,713,000 $ 21,335,000
CWO: 1/1/2018 - 12/31/2018
TRU-Separations Options: 1/1/2034 — 12/31/2034
DCWO, HWO, & VWO: 1/1/2034 — 12/31/2034
CWO: 108

TRU-Separations Options: 155

DCWO, HWO, & VWO: 160

CWO: 75

TRU-Separations Options: 104

DCWO, HWO, VWO: 102

252 mrem/yr for each worker

$ 7,223,000 § 7,415,000
$ 11,864,000

$ 21,960,000

Mobile Cranes, Roll-off Trucks, Dozers, Loaders,
cement trucks, and other specialty equipment used

* during D&D

CWO: 4,992 hr
TRU-Separations Options: 6,240 hr

-DCWO, HWO, & VWO: 7,488 hr

CWO & TRU-Separations Options (transport lines

~ only): 0.09 acre

DCWO, HWO, & VWO (ITS & transport lines):
0.11 acre . o o

CWO: 2,902 tons (total)

- T'RUéseparations: 3,627 tons (total)

| D - DCWO, HWO & VWO: 4,353 tons (total)
Contaminants (Particulates, CO, NOx, S02,
. TRU-Separations: 21 tons (total)

CWO: 17 tons (total)

DCWO, HWO, & VWO: 25 tons (total)
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Type ' " Metal building and uncontaminated transport
o equipment
Quantity (m®) CWO & TRU-Separations Options: 45 m®
DCWO, HWO, & VWO options: 90 m®
Radioactive wastes ' Cyclones, metal filters, and hoppers from transport
system
Type and Quantity CWO & TRU-Separations Options: 1.2 m*
DCWO, HWO, & VWO options: 2.6 m*
Energy requirements o
Electrical (MWh/yr) 156 MWh/yr (based on John Duggan’s estimate of
3000kWh/wk, 52 wk/yr)
Fossil fuel (liters) CWO: 113,380 liters
TRU-Separations Options: 141,725 liters
DCWO, HWO, & VWO: 170,070 liters
Permits needed (e.g. for facility closures, Work will be done under closure provisions f
physical characteristics and quantities of existing permits
radioactive and hazardous materials remaining
after closure)

Some differences are present between the input to project data sheets and the more formal
project data sheet. The primary difference involves the waste streams generated by the system.
Quantities for effluents, solid wastes, hazardous/toxic chemicals and wastes, and pits/ponds were
not reported. These values are negligible, therefore, the categories have been eliminated from
Table 6. The most significant waste stream is the radioactive waste removed from the CSSFs
during construction activities.

5.0 Program Schedule

The calcine retrieval and transportation system will observe the same construction schedule for
each waste treatment option (CWO, DCWO, HWO, VWO, and TRU Separations Options). The
DCWO, HWO, VWO and TRU Separations options operate under a 20-year schedule. The
CWO option has a 5-year operational schedule. The calcine retrieval system has the capacity to
meet both of these schedules. '

Conceptual Design 1/1/2004 - 12/31/2005
Title Design 1/1/2006 - 12/31/2007
Construction 1/1/2008 - 12/31/2012
Operations 1/1/2013 -12/31/2032 or 1/1/2013-12/31/2017

At the end of construction all of the CSSFs should be ready for retrieval by 1/1/2013. SO testing
and operational readiness reviews will be conducted during the construction period. The waste
treatment options require that calcine retrieval begin on 1/1/2013 to allow time for D&D of the
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Waste Treatment Facxlxty and the CSSFs by the target date of 2035 for storage of road ready
HLW. :

The calcine retrieval and transportation system described above has the capacity to retrieve the
estimated total volume of calcine during the operatlons time period. The total estimated volume
of calcine present in the CSSFs by 2013 is 5435 m® (determined in reference 14). The average
bulk density of calcine is 1400 kg/m’ (according to reference 1). The calcine retrieval and
transportation system has the capacity to retrieve calcine at a combined retrieval rate of 5400
kg/hr (two independent systems with a retrieval rate of 2700 kg/hr). The calcine retrieval and
transportation system will need to operate for 1409 hr to retrieve the total estimated volume of
calcine. The waste treatment facilities generally assume a downtime factor of 50% to allow for
equipment maintenance. -Accounting for the 50% downtime factor, the calcine retrieval and
transportation system will need to operate for 10.8 hr/wk and 2.7 hr/wk for the 5-year and 20-
year operation schedules, respectively. The short operating time suggests that the optimum
retrieval rate could be reduced without adversely impacting the schedule. The calcine retrieval
and transportation system has the capacity to retrieve the total estimated volume of calcine
during the required operational periods.

A retrieval schedule for the CSSFs not presented in this EDF. There are too many unknown
parameters to develop a complete and optimum calcine retrieval schedule. The retrieval
schedule must be coordinated between the Waste Treatment Facility and the CSSF closure
study'?. This section is merely intended to show that the proposed retrieval system has the -
capacity to retrieve the estimated volume of calcine in the time period outlined by the Consent
Order. The Consent Order requires that all high level waste be placed in a road ready form by a
target date of 2035. The above calculation shows the total estimated calcine volume can be
retrieved and delivered to the Waste Treatment Facility in the necessary time frame.

6.0 Costs

The cost estimate for the calcine retrieval and transportation system was completed in modular
sections to accommodate the differences in the waste treatment options. Each CSSF was
independently evaluated. CSSFs 5, 6, and 7 are similar therefore one cost estimate, which may
be applied to CSSF 5, 6, and 7, was developed. Two transport system costs were developed.
Transport system A reflects the cost of transporting calcine from the CSSF to the necessary
facilities for the CWO and TRU Separations options. Transport system B reflects the cost of
transporting calcine from the CSSFs to the Waste Treatment Facility for the DCWO, HWO, and
VWO options. Estimates to purchase and install D&D risers and remove corrosion coupons are
also included. The cost estimate from implementation alternative B (see section 4.0) is presented
below. A preliminary cost estimate for implementation of alternative A can be found in the
project ﬁle

Appendix F contains the Cost Estimate Support Data Recapltulatlon, summary sheets, and
contingency analysis for each module of the capital cost estimate and the complete life cycle cost
estimate. The detail sheets used to develop the capital cost estimate are not included in this EDF.
They are located in the project file and are available upon request.
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Although the Fluor-Daniels study was the basis for this study, the total estimated cost (TEC) of
the calcine retrieval and transportation system developed in this EDF is nearly twice the TEC for
the Fluor-Daniels? design. The higher cost estimate can be attributed to 4 factors. First, more -
demolition work during the CSSF access phase was estimated for this design than for the Fluor-
Daniels design. The higher cost of demolition work is a result of higher estimated radiation
levels in the superstructure and removal of more equipment (including the cyclone and its
associated piping). Second, Fluor-Daniels specified that 2 sets of retrieval equipment -
(confinement enclosures, bridge cranes, VDA, and shielded jumpers) were necessary. The sets
of retrieval equipment would be moved from CSSF to CSSF. Seven sets of retrieval equipment
were necessary for the design presented in this EDF because of the interfaces with the Waste
Treatment Facility and the CSSF closure study. Third, the location of the Waste Treatment
Facility for the DCWO, HWO, and VWO options requires an intermediate transport station to
deliver the calcine to the Waste Treatment Facility. This resulted in 2 more sets of transport -
equipment-(transport air blowers, balancing air blowers, HEPA filters, heat exchangers, -
cyclones, and sintered metal filters) as well as additional transport piping. This additional
equipment resulted in a higher cost for the transport system. Fourth, the Fluor-Daniels study did
not examine removal of corrosion coupons or installation of D&D risers. During this study it
was found to be necessary to remove the corrosion coupons prior to retrieval activities. The
corrosion coupons present a significant risk to the safe and efficient operation of the calcine
retrieval and transportation system. D&D risers, installed after retrieval operations are complete,
are necessary to interface with the CSSF closure project. The TEC of the calcine retrieval and
transportation system developed in this EDF is nearly twice the TEC for Fluor-Daniels® calcine
retrieval and transportation system. .
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Table 7. Cost Summary of the Calcine Retrieval and Transportation System

(Costs Shown are x1 000)
N T B * g g »,v;u,j,.dr RIS i . ,lt'*-;"; s [ERCITN e WL
[Cost em ; —_JCWO DLWU RAWO . VWO TRU Separations|
[OPC ({unescalated) 21,267 21,267 21,267 21,267 21,267
OPC Escalation 9,358 9,358 9,358 9,358 9,358
OPC Mgmt Reserve 0 0 ) 0 0 0
OPC Contingency 10,475 10,475 10,475 10,475 10,475
Total OPC ‘ 7 41,100 41,100 41,100 141,100 41,100
TEC (unescalated) 1 123,193 - 127,031 127,031 127,031 123,193
TEC Escalation 52,330 53,841 53,841 53,841 52,330
TEC Mgmt Reserve 13,406 13,788 13,788 13,788 13,406
TEC Contingency 49,992 51,611 51,611 51,611 49,992
Total TEC . 238,921 246,271 246,271 246,271 238,921
[TPC (unescalated) - 144,460 | 148,208 148,298 148,298 144 460
TPC Escalation N 61,688 63,199 . 63,199 63,199 61,688
ITPC Mgmt Reserve : 13,406 13,788 © 13,788 13,788 13,406
TPC Contingency 60,467 62,086 62,086 62,086 60,467
Total TPC : - . 280,021 287,371 287.371 287,371 280,021
Operations (unescalated) o 19,393 72,781 72,781 . 72,781 71,594
Operations Escalation 11,085 71,923 71,923 71,923 70,751
Operations Contingency : 9,143 43,411 43,411 43,411 42,704
Total Operations ) . ’ 39,621 188,115 188,115 188,115 185,049
Post Operations (unescalated) - - 14,713 21,960 21,960 21,960 21,335
Post Operations Escalation 10,712 37,071 37,071 37,071 36,016
Post Operations Contingency : . 3,814 8,855 8,855 8,855 8,603
Total Post Operations . o 29,239 67,886 67,886 67,886 65,954
Total COS! (unescalaiea) 178,500 243,039 243,039 243,038 237,389
[Total Cost (w/escalation, mgt reserve, & contingency) : 348,880 543,371 543,371 543,371 531,023
[Discounted Cost (escalated) 166,408 196,876 . 196,876 196,876 192,309

7.0 Reéommendations for Further Study

Issues that should be further studied are identified in sections 3.1.4, 3.2.4, and 3.3.4. The
majority of these issues will be resolved as feasibility studies and title design are completed.
Several have significantly more impact on whether or not the design is viable. Efforts should be
made to characterize the state of calcine in the bins as well as the radlatxon levels in the CSSF
superstructures. The limits on the transport length of a vacuum system should be identified. The
feasibility of an intermediate transport station and its configuration should be examined. A
closure method should be developed for the transportation system. There are several issues that
reqmre coordination with the Waste Treatment Facility and the CSSF closure study These
issues must be resolved before title des1gn can begln '

8.0 ,Uncertainti'es | | R
‘Many issues and their associated uncertainties were discussedrir'i sections 3.1.4, 3.2.4, and 3.3.4.

These issues will not be repeated in this section. The ma_]or uncertainties, which apply to the
overall pro;ect, wﬂl be dlscussed in thxs secnon
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8.1 Maturity of Technology

Guidance for determining the maturity of technology is found in the U.S. Department of Energy
~ Standard Operating Procedure, Interim Guidance, Office of Science and Technology, Technology
Decision Process, May 8, 1997. The technological maturity is classified into stages 1 through 7.
They are titled Basic Research, Applied Research, Exploratory Development, Advanced
Development, Engineering Development, Demonstration, and Implementation. This reference
details the minimum goals, objectives, measures of effectiveness, actions, and responsibilities to
include requirements for entry into the next stage.

The basic technologies (brief descriptions of these basic technologies can be found in sections
3.1.2,3.2.2, and 3.3.2) necessary to implement the calcine retrieval and transportation system are
generally well developed. The classifications of the various technologies range from the
“Exploratory Development” stage to the “Implementation” stage. Some of these technologies
(particularly the remote welding device and VDA) have been proven in industry in handson
applications. They must be converted for remote use prior to implementation in the calcine -
retrieval and transportation system. The majority of the remote technologies necessary for
decontamination have been demonstrated at the INEEL and other facilities. Applied research on
INEEL surrogate calcine has shown that free flowing calcine is retrievable using this technology.
These systems require development and testing to ensure their reliability and performance in this
application. Some aspects of engineering development require considerably more work.

8.2 Risk Assessment .

Schedule and cost risks are identified in this EDF. They are categorized below according to the
source of the risk. The risks are the same for both implementation options and project schedules.
Risk Assessment Forms for all identified risks are included in Appendix E along with an
explanation of the Risk Rating calculation method. ,

The risk ratings can vary from “1” to “9”. The highest risk in each category is rated at “4”. The
risks with the highest ratings will be discussed in this section.

8.2.1 Project Risk

P.1 Integrity of CSSF maintained risk =3
P.2 Location of retrieval risers risk=3
P.3 Estimated retrieval percentage too high risk =2
P.4 Internal obstructions prevent retrieval risk=2
P.5 Waste Treatment Facility too slow risk =2
P.6 Miscellaneous materials prevent retrieval risk=4

This risk is discussed in some detail in section 3.2.4. However, it bears repeating here. During
filling of the CSSFs, miscellaneous materials entered the bins. No attempt has been made to
remove these materials from the bins. There is a high potential that the material is scattered
throughout the bins. These materials may damage the bins or the calcine retrieval and

- transportation system if they were to be picked by the suction nozzle or air jet. Therefore, this
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risk was assigned a probability of “2.” There is some potential that the schedule will be
disrupted, costs will increase, and the performance of the system may be degraded. The impact
of this risk is rated at “2” because the calcine retrieval and transportation system minimizes the
impact. The potential for schedule dlsruptlon and increased costs are reduced because each
transport system has a back up transport line and retrieval could be switched to another bin or
CSSF.

8.2.2 Technical Risk
T.1 Objective retrieval rate too high risk=3
T.2 All calcines are not retrievable risk =4

This risk is based on an assumption. It was necessary to assume at the onset that all types of
calcine could be retrieved with one system. It is possible that some of the calcine in the CSSFs is
agglomerated. If it is agglomerated the potential exists that it is not retrievable. Schedule
disruptions and increased costs are possible if a significant amount of calcine is not retrievable
using the calcine retrieval and transportation system. This risk was assigned a probability and
impact of “2” because it is possible that it will occur and adversely affect the schedule and costs.

8.2.3 ES&H Risk

ESH.1 Construction radiation dose rates incorrect risk =4

The radiation levels in the CSSF superstructures are not known. A comprehensive survey of
these areas has not been conducted. The relative radiation levels used to develop the cost
estimates were assumed. It is likely that these levels were incorrectly estimated. The radiation
levels may be significantly higher in the CSSF superstructure. If the actual radiation levels are
different from the estimated levels there is a potential to impact the schedule and costs.
Therefore, the probability and impact were each assigned a value of “2.” The risk is given a
value of “4.”

8.3 Failure Modes

Possible failure scenarios are identified in this section. It is outside the work scope of this study
to evaluate these scenarios. However, efforts have been made to ensure that double confinement
of the calcine is maintained at all times. This reduces the risk of a source-term release due to a
failure of the calcine retrieval and transportation system. The failure modes include:

o Loss of negative pressure in the confinement enclosure

o Leakage in the confinement enclosure -
Bin breach caused during installation of additional retneval risers leadmg to a calcine release
into the bin vault

e Loss of calcine confinement around the retrieval equipment during operation of retrieval
equipment

o Erosion failure in the transport lines
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e Erosion failure in the cyclone
e Power failure during calcine retrieval

A failure would most significantly affect the schedule. The level of significance is dependent
upon the failure. Any failure is expected to halt all activities involving calcine retrieval and
transportation until the cause of the failure is resolved and necessary modifications are made.
The current schedule for calcine retrieval allows 50% downtime for maintenance. ThlS allows
some slack time for unanticipated failures.

8.4 Cost Estimate Uncertainties

Competent cost estimators who are familiar with work conducted at the ICPP prepared the cost
estimate. Efforts have been made to ensure the cost estimate for the calcine retrieval and
transportation system is consistent with the cost estimates for the non-separations options and the
TRU Separation option. Radiation zone work has been conservatively estimated based on -
known incidents during filling of the CSSFs (Dan Staiger’s draft report “Review of High Level
Wastes Stored at the ICPP”). The assumpt:ons used to develop the cost estlmate are outlmed in
the introductory letter. The cost estimate is well detailed. :

9.0 Potential Impacts of NRC Licensing

Licensing a nuclear facility requires preparing and submitting an application and supporting
documents to the NRC, such as Safety Analysis Reports, an Environmental Reports, quality
assurance documents, training plans, monitoring plans, and safeguards and security plans. The
NRC licensing process is divided into four stages: pre-application stage, application review
stage, construction and operating license stage, and decontamination and site closure stage. The
licensing duration from submitting the application to receiving the license is expected to require
a minimum of an additional three to five years. The benefits of NRC licensing are enhanced
operating safety, strengthened relationships with stakeholders, and license-holder participation in
future regulation development.

According to data developed by Fluor-Daniels?, the estimated cost for NRC licensing is 14% of
the escalated Total Estimated Cost to comply with the NRC requirements that exceed the current
DOE requirements. A NRC licensed facility will experience greater costs during the operating
period. These additional costs are discussed in the reports for the separate processmg options (in
the section titled “Potential Impacts of NRC Licensing”). : .

Some of the potential major impacts associated with NRC licensing of Waste Treatment
Facnhtles, other than cost, are:

¢ Increased oversight, including more public involvement and input in all decision
processes :

e More restrictive physical limits on some parameters, including exposure limits,
seismic, and tornado
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e More strict radiation monitoring

o Restn'ctipns on sharing utlhtles between facilities
* More stringent evaluations of the impact from off-site hazards.
o Fu]i testiné required for emergency utilities

o Physical changes to the plant and equipment

e More elapsed schedule time required

e The methods to comply with some other codes and standards may be complicated and
require more time

e Although the NRC may license the WTS facilities, it may not automatically inherit or
adopt the same agreements and obligations with the State of Idaho and EPA Region
10 that are in place for DOE and INEEL

10.0 Summary and Conclusions

The calcine retrieval and transportation system presented above combines the best elements of
previous studies (references 2, 3, and 8), pilot plant tests, and experience. The system meets the
requirements set forth in the Consent Order, statutory law, and DOE orders. The assumptions
used to develop this system have strong bases.

The system was discussed in three sections: CSSF access, calcine retrieval system, and calcine
transportation system. During CSSF access, the CSSFs will be prepared for calcine retrieval.
Superstructure buildings, equipment, and piping will be decontaminated and removed from
CSSFs 1-4. The concrete vaults of CSSFs 5-7 will be decontaminated but not removed.
Existing retrieval lines will be accessed. New retrieval lines will be added to CSSFs 1, 2, and 3.
The calcine retrieval and transportation systems will function simultaneously. Calcine will be
retrieved from the CSSFs using a fluidizing air jet and a suction nozzle. Then the calcine will be
directly placed in the pneumatic transport system for transport to the Waste Treatment Facility.

There are several issues that must be resolved before the calcine retrieval and transportation

- system can be termed feasible. A plan to deal with the corrosion coupons and other
miscellaneous items in the bins should be developed. These items should be removed from the
bins or prevented from entering the transport system. The transport system currently calls for
longer transport distances than are accepted by industry. It was proposed that testing be done to
verify that a vacuum system (with intermediate transport stations, if necessary) can be efficiently
used over long distances. Resolving these issues will increase the feasibility of the calcine
retrieval and transportation system. The remaining issues (sections 3.1.4, 3.2.4, and 3.3.4)
should be resolved over the course of feasibility studies and title design.
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The cost estimate was developed in modules to allow an “apples to apples” comparison with the
Fluor-Daniels retrieval and transportation system. Initially, two alternatives for implementation
were examined. The first alternative was removed from consideration. It did not satisfy all the
processing options and adversely impacted CSSF closure study'? because only 2 sets of retrieval
equipment were specified. The second alternative represents a retrieval and tranSportatlon system
that interfaces with the Waste Treatment Facility and the CSSF closure study'2. A cost estimate
based on the second alternative bounds the cost of the project. Separate capital cost estimates
were developed for installation of D&D risers and removal of corrosion coupons.

Life cycle costs for construction, operation, and closure of the calcine retrieval and transportation
system were developed. Removal of corrosion coupons and installation of D&D risers are
included in the life cycle cost estimate for each waste treatment option.

The CWO option requires a 5-year operating period. This option uses transport system A to
deliver the calcine from the CSSFs to the NWCF. The total unescalated cost for the CWO option
is $178,566,000. The total cost with escalation, management reserve, and contingency is
$348,880,000. The discounted annual cost for the CWO option is $166, 409,000.

The TRU-Separations Options requires the calcine retrieval and transportation system to operate
for 20 years. This option employs transport system A to deliver the calcine from the CSSFs to
the Calcine Dissolution Facility. The total unescalated cost for the CWO option is $237,389,000.
The total cost with escalation, management reserve, and contingency is $531,023,000. The
discounted annual cost for the CWO option is $192, 309,000. ]

The DCWO, HWO, and VWO options have a 20 year operating period. These options require
transport system B to deliver the calcine from the CSSFs to the Waste Treatment Facilities. The
total unescalated cost for the CWO option is $243,039,000. The total cost with escalation,
management reserve, and contingency is $543,371,000. The discounted annual cost for the
CWO option is $196, 876,000.
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Memo of Conversation

Name Organization Phone
Dan Griffith LMITCO Chief Engineer 6-3760
Sara Gifford MC&I Engineering 6-5162
Date: 12 November 1997

Subject: Nozzle design and retrieval system efficiency
Discussion:

In the mock up facility, the retrieval method appears to be just as efficient (if not more
so) for cylindrical bins as it is for annular bins. This is evidenced by returning the solids
to the outer bin. :

Previous designs indicate that it is not too difficult to design a nozzle that will prevent
uptake of extraneous materials. The nozzles used in the Rover project shown that it not
be a significant design effort to develop a nozzle for the retrieval lines.




NOV 19 ‘97 @3:53rM

Date: November 19, 1997
To: Sara Gifford
From: Dan Griffith

Subject: Pressure Drop in Proposed Pneumatic Transport System

Asrequwwdlhavecdculatedpresmdmpforfommsesasxhownbelow All cases are
vacuum systems with a length of 31§ feet. Inlet pressure to the transport kine is 12.3 psia. I

assumed the transfer line was steel pipe.
FlowRate  Solids Solids Inlet
Dismeter  stBlower toAirRatio Flow Velocity

Inches  ofm = IbAb_____  kelbr fom
4.026 800 39 2700 4635

4.026 350 6.0 2700 2993
4.026 350 27 1360 3380
3.068 175 2.7 680 2896

Thess results do not include a return air line.

Out. Pres.
Vel. Drop
fom. psi
09049 6.0
3959 30
3959 1.8
3409 19

Note that for the first two cases the pressure at the blower will fall below 10 psia which is the
pressure you specified. The first case may not be feasible for a vacuum system because of the
bigh pressure drop. The sccond case may not be feasible for a vacuum system because the high
solids to air ratio might result in transport line plugging. The other two cases also have a fairly
high solids to air ratios, but I believe they are feasible. Ifit is important to achieve such high
transfer rates, we should mock this up. I could test anything but the first case in my existing pilot
plant. All we would need is & feeder to meter solids in at the desired matc and 300 feet of pipe.

We could consider using plastic pipc to save money. Weprobablyhavecomponentsintheold

pﬂotplantwhichwecouldnseﬁmhe feeder.
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Appendix C

Equipment List
Euipment Equipment Title Bescripﬁon Qty. Remarks
1D
|CSSF Access Method: HVAC
AHU-1 Air Handling Unit Air handling unit consists of a 7  |100% outside air unit
supply fan, heating coil, to furnish air to the
cooling coil, filters, and dampers VIC buildings
EHF-1, HF-2|HEPA Filter Unit Unit consists of a prefilter, one 14 |These units filter
stage of HEPA filter, and control outside air supplied
dampers. 840 CFM to each CSSF.
HF-3 HEPA Filter Unit Unit consists of a prefitter, two 7  |This unit filters
stages of HEPA filter, and control exhaust air from each CSSF.
dampers. 1680 CFm
HF-4 HEPA Filter Unit Unit is a canister type consisting 14 |This unit filters
of one stage HEPA filter. 120 CFM exhaust air from the
vault ventilation shack.
JEF-1, EF-3 |Exhaust Fan Centrifugal exhaust fan 14 [The fanis part of the
12 hp exhaust filter train for
each CSSF.
qEF—z Exhaust Fan Centrifugal exhaust fan 7 |Thefanis partof the
712hp exhaust filter train for
the vault ventilation
equipment enclosure.
CSSF Access Method: Mechanical
Bridge Crane 10 ton cap. 30" span 7  |Drilling platform
placement and
cotrosion coupon retrieval
Portable CO2 Decontaminate vaults 1 |Reuseable from CSSF to
Decontamination System CSSF
New Retrieval Risers |8" Sch 40 830' |w/ couplings each end
. 304L steel lines
Shielded Windows View inside confinement 14
e g enclosure
CSSF Retrieval System: Remote Equipment
Remote Drilling Platform Remotely drill ihrough vault roof 1. |Ventilation confinement
a. Plug Removal Hoist 8" Core w/ 1" pilot hole - Floor anchor bolts
- |b. Drill Motor Bridge crane placement Core capture feature
¢. Drill Bit Turret Remote drill bit exchange . |Safety barriers -
d. Remote Operating (handrail & signs)
Station _{Maintain negative pressure
. , Reuseable
{Protable Drillirig. Dust Controls contamination spread 2 [Availvable on site
Collector with Exhaust Fan {2000 CFM w/ HEPA filter Reuseable




Equipment Equipment Title Description Qty. Remarks
ID
Remote Welding l-iemotely welds the risers to the 1 |Similar technology used in
Equipment including |bins. Then inspect the integrity Reference 4
Weld inspection Unit '\ |of the welds. Reuseable
Remote Hole Saw Open bins into added retrieval 1 |Capture core to prevent
) Wrisers Lproblems during retrieval
Reuseable
CCTV Equipment Direct during retrieval riser » 7  linspect riser welds
a. Camera Lens & Lighting  |installation, View inside of bins to
b. Extension Tubes ensure retrieval is complete.
c. Video Workstation w/
Camera
d. Switching Panel, 2
Monitors, Light Control
e. TPZ Head Control,
Drive Interface Patch -
Panel :
Calcine Retrieval System: Mechanica!
Retrieval lines Lrigid lines that form 2310 |coupling at each end
the suction and air ' " Isize:5" diameter
jet lines; stainless steel
~ JCalcine Retrieva!l System: Remote Equipment
Vertica!l Deployment Deploys extension pipe for 7 |Ventilation confinement
Apparatus {retrieval risers SS casing for shielding
a. Plug Removal Hoist 25' tall, 6'XE' base maximum Anchor to floor bolts
b. Rotation Drive Vestibule houses carousel Safety barrier
c. Extension Tube Ventilation connection (handrail & signs)
Carousel/Turret
d. Air Supply House Ree! Should be fitted so that it
e. Confinement Casing can be used to install
f. Ladder & Platforms retrieval risers as well as
g. External Drives extend retrieval lines.
h. Telescoping Line with
Lower Seal
i. Vertica! Position Indicator
Shielded Jumper Connects discharge 7 |double wall, heavy wall
of retrieval system to pipe, shielded and
the transport system independently mounted

(steel flanged, gasketed)

|HF-6

Filter Train

Prefilter and 2 stage
HEPA filters

380 Lfs (800 cfm)
304L stainless steel

Calcine Transportation System: HVAC (equipment located in Waste Treatment Facility)

2

Filter air before entering
transport air blower
380L/s (800 cfm)

BB-1

TB-1

Batancing Air Blower

Transport Air Blower

Calcine Transportation System: Mechanical

80 cfm

380 L/s(800 cfm)

{at 69 kPa (10psi)

304L stainless steel

2

2

(equipment located in Waste Treatment Facility)

Provide transport
air for system as well as
suction and air jets




Equipment Equipment Title Description Qty. ) Remarks
ID '
B e g 94 R RS
MF-1 Sintered Metal Filter '10.3 micron 2 Removes calcine ﬁnos
380 Us (800 cfm) entrained in air exiting the
22" X 14 cyclone and delivers to hopper
304L stainless steel
CY-1 Cyclone 10.3m ID X 0.6m 2 |Separates calcine from
(1'IDX2) transport air and delivers it
Raytheon recommends to facility hopper
a longer length 3'-6
HX-1 Heat Exchanger 38 kW (0.13 Mbtu/hr) 2 |[Cools air from transport
0.3m X2.4m |blower to acceptable
380 L/s (800cfm) cperating temperature
304L stainless steel of the balancing air blower
Flat Side Two-way stainless 21 |Air tight valves
Diverter Valve steel valve, electric void of leakage
motor controlled imotor located outside of
shielding to ease repair and
maintenance
Transport Air Lines 20 mm (8 in) 304L 2 |Provides air for the
stainless steel pneumatic transport
(length depends on location of system; recycled to reduce
Waste Treatrnent Facility) releases to the environment
Calcine Transport Lines 10 mm (4 in) 304L 4 Transport calcine from the
|stainless stee! CSSF o processing
(length depends on location of facility
Waste Treatment Facility)
Encasement Lines 15 mm (6 in) 304L stainless 4  |Encase calcine transport lines
steel .
- |(length depends on location of
Waste Treatment Facility) /

AHU-2

HF-7

JHF-8

jHF-9

lHF-10

Air Handling Unit

Filer Train
Filter Train
Filter Train 7

Filter Train

" |Air handling unit consists ofs

supply fan, heating eoil, cooling
coil, filtters, and dampers

Prefilter and 2 stage
HEPA filters -

380 Us (800 cfm)
304L stainless steel

Prefilter and 2 stage
HEPA fiters
200 cfm

Prefitter and 2 stage
HEPA fiters
3200 cfm

Prefiiter and 2 stage
HEPA fitters
200 cfm

Calcine Transportation System HVAC (Additional for DCWO HWO, VWO: equipment located in Intermediate Transport Station)

1 |100% outside air unit
to furnish air to the ITS

2 |Filter air before entering
transport air blower
380Lss (800 cfm)

-

Filter air exiting Secondary
Equipment Room in ITS

-t

Filter air exiting Transport
Equipment Room in ITS -

-

Filter air exiting Transport
Room in ITS




_Equipment Equipment Title Description Qty. Remarks
ID ’
HF-11- Prefilter Prefilter and single 1|Filter air entering Transport
stage HEPA filter Room in ITS
[eF4 Exhaust Fan Centrifugal exhaust fan 1|Exhaust fan for Secondary
1hp Equipment Room in ITS
[EF-5 Exhaust Fan Centrifugal exhaust fan 1  |Exhaust fan for Transport
6 hp Equipment Room in ITS
WEF-S Exhaust Fan Centrifugal exhaust fan 1]|Exhaust fan for Transport
1 hp Room in ITS

BB-2

TB-2

JMF-2

LCY-Z

hHX—Z

jHP-1

Calcine Transportation System: Mechanical

Balancing Air Blower

Transport Air Blower

Sintered Metal Filter

Cyclone

Heat Exchanger

Transport Hopper

80 cfm

380 L/s(800 cfm)
at 69 kPa (10psi)
304L stainless steel

|0.3 micron
380 Lfs (800 cfm)
22" X 14'

304L stainless steel

0.3m ID X 0.6m
(1'IDX2)

Raytheon recommends
a longer length 3'-6'

38 kW (0.13 Mbtu/hr)
0.3m X 2.4m

380 Lss (800cfm)
304L stainless steel

4.8 m3

2

2

(For DCWO, VWO, HWO: equipment located in Intermediate Transport Station)

Provide transport
air for systemn as well as
suction and air jets

Removes calcine fines
entrained in air exiting the
cyclone and delivers to hopper

Separates calcine from
transport air and delivers it
to facility hopper

Cools air from transport
|blower to acceptable
operating temperature

of the balancing air blower

N

Collects calcine from first leg of
transport system and delivers it

to the second leg of the transport -
systemn
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Hn

Background for Project Data Sheets

Table 6 is repeated here for convenience. The justifications for the data entered in this table are
found below along with brief explanations. Reference letters coordinate the data.

Table D-1. Input to Project Data Sheet

Generic Information
Structure Size (m®)

Location

Construction Information

Cost ($): Preconstruction (escalated included)

Conceptual Design
Project Management

" Permitting and Documentation
Start Up Activities
Contingency =

" “Y Total Preconstruction

Cost (§): Construction (escalation included) = |
T SR AU - ".Separations Options

- Engineering, besigh, and 1nspection_
Management Reserve (PM/CM)’
Construction -
Government Furnished Eqiupment
G&A/PIF

Seven Confinement Enclosures which are each 40 ft X 40
ft

(978 m* total)
Seven VIC Buildings which are each 40 ft X 60 ft (1560

" m? total)

One ITS Building that is 600 f* (5.7 m®) A

A Confinement Enclosure will be built on the roof of each
CSSF.

A VIC Building will be built adjacent to each CSSF.

An ITS Building will be built mid way between the CSSFs
and the Waste Treatment Facility.

- CWO, DCWO, HWO, VWO & TRU Separations Options

B

$ 18,000,000
$ 2,700,000 -
$ 4,800,000
$ 5,100,000
$ 10,500,000
$ 41,100,000

CWO & TRU DCWO, HWO, & VWO

$ 18,500,000

$ 22,900,000
$ 104,200,000
$ 18,200,000
$ 10,400,000

$ 19,400,000 C
$ 23,500,000
$ 106,500,000
$ 19,300,000
$ 10,700,000
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Procurement Fees, Management Reserve,
and Contingency

Total Construction

Schedule start/end: Preconstruction
Schedule start/end: Construction
Number of workers each year of construction

Number of radiation workers (construction)
Average annual worker radiation dose (rem/yr)
Heavy equipment

Equipment used

Trips

Hours of operation
Acres disturbed and duration of disturbance

Air emissions
Major gases (CO2, H20, 02, N2)

Contaminants (Particulates, CO, NOx, SO2,
hydrocarbons)

Radioactive wastes

Type (Quantity)

Energy requirements

Electrical (MWh/yr)
Fossil fuel (liters)

Permits needed for construction

Operational Information

EDF Serial Number — EDF-WTS-002
Page 49 of 62

$ 64,600,000 $ 66,600,000

$ 238,800,000 $ 246,100,000

-1/1/2004 - 12/31/2007

1/1/2008 - 12/31/2013

1100 workers per year D

90 workers per year

252 mrem/yr per worker . E
F

Mobile crane, roll off truck, loader, bulldozer, and cement
truck

Cycle time/operation not applicable

12,480 hr (total)
0.5 acres for VIC Buildings, Transport Line Chase, ITS
building and ramps G
H
7,255 tons (total)
425 tons (total) e
I
Contaminated fill (1500 yd®)
Steel/asbestos (279,000 Ib)
Lead bricks/mixed wastes (4,900 Ib)
J
156 MWh/yr
283,452 liters (total)

NEPA documentation (prior to start of Title 1I
construction); New stationary sources/PTC/NOC/PSD for
non-rad air emissions; HAP’s and TAP’s and RCRA (part
AA, BB, and CC for air) for hazardous air emissions; air
operating permit; NESHAP’s, NPDES, NESHAP’s subpart
H for rad air emissions; approval of Engineering Plans;
Cross Connection Control Plans; reports and specifications
for drinking water supply; RCRA Part A and Part B

permits.
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Cost (8): Operations (includes contingency but
nqt_{escalation)

Facility Operations

Utilities

Maintenance of Equipment

Building Maintenance

Total Operations

Schedule start/end

Number of workers each yeax; of operation
(new/existing)
Managers
Engineers and other technicians
Supervisors and Administration/Support
Operators

Maintenance

Number of radiation workers

Average annual work radiation dose (rem/yr)
Air Emissions

Type (radioactive/chemical)

Quantity (Ci/year, tons/year)

EDF Serial Number - EDF-WTS-002
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CWO  TRU Separations DCWO, HWO, VWO
; Options 7 K

1,218,000 § 4,661,000 $ 4,761,000
1,054,000 $ 4,158,000 $ 4,158,000
7,866,000 $ 28,840,000 $ 28,840,000
9,255,000 $ 33,933,00 $ 35,120,000
19,393,000 $ 71,594,000 $ 72,781,000
5-Year Operation: 1/1/13 - 1/1/18

20-Year Operation: 1/1/13 - 1/1/33

L= B - T - B 7 Y ¥

L
5-Year Operation 20-Year Operation
0.5 025
0.75 | 0.5
3 2
6 3
1 1
5-Year Operation: 10 workers
20-Year Operation: 6 workers’
192 mrem/year per worker M
N

Calcine
CWO Option: 5.6 x 10 ton/year

- TRU Separations Options: 1.4 x 10°° ton/year.

Energy Requirements
Electrical (MWhlyr)

Permits needed (for facility operations) -

DCWO HWO, VWO Options: 2.8 x 10 ton/year

_ Release of Cl/year dependent on the type and storage
' length of the calcine released.

, o)
CWO Option: 93.2 MWh/yr
TRU Separations Options: 74.1 MWh/yr

- DCWO, HWO, VWO Options: 88.7 MWh/yr

HAP’s and TAP’s and RCRA (pan AA, BB, and CC for

- air) for hazardous air emissions; air operating permit; - -

NESHAP’s, NPDES, NESHAP’s subpart H for rad air
emissions; approval of Engineering Plans; Cross
Connection Control Plans; report specifications for
drinking water supply; RCRA Part A and Part B permits.
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Decontamination & Decommissionin &D

Information
Cost ($): DD&D (Unescalated) CWO TRU-Separations DCWO, HWO, &
' Options VWO P

Decommission $ 2555000 § 2,555,000 $ 2,681,000

Decontamination $ 7223000 § 7223000 - $ 7,415,000

Demolition '§ 4935000  $11,557,000 S 11,864,000

Total DD&D ' $ 14,713,000  § 21,335000 ~ § 21,960,000

Schedule start/end: D&D CWO: 1/1/2018 - 12/31/2018 Q
TRU-Separations Options: 1/1/2034 — 12/31/2034 o
DCWO, HWO, & VWO: 1/1/2034 — 12/31/2034

Number of workers each year of D&D CwO: 108

(new/existing)

TRU-Separations Options: 155
DCWO, HWO, & VWO: 160

Number of radiation workers (D&D) CwWO: 75

TRU-Separations Options: 104
DCWO, HWO, VWO: 102

Average annual worker radiation dose (rem/yr) 259 mrem/yr for each worker’ R
Heavy equipment S
Equipment used Mobile Cranes, Roll-off Trucks, Dozers, Loaders, cement
trucks, and other specialty equipment used during D&D
Hours of operation CWO: 4,992 hr

TRU-Separations Options: 6,240 hr
DCWO, HWO, & VWO: 7,488 hr
Acres disturbed and duration of disturbance CWO & TRU-Separations Options (transport lines only):

0.09 acre T
DCWO, HWO, & VWO (ITS & transport lines): 0.11 acre
Air emissions : o U
Major gases (CO2, H20, 02, N2) CWO: 2,902 tons (total)

TRU-Separations: 3,627 tons (total)

DCWO, HWO & VWO: 4,353 tons (total)
Contaminants (Particulates, CO, NOx, SO2, CWO: 17 tons (total) ’
hydrocarbons) TRU-Separations: 21 tons (total)

DCWO, HWO, & VWO: 25 tons (total)
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Solid wastes N \Y%
- Type R T H . +.~Metal building and uncontaminated transport equipment -
Quantity (m®) | CWO & TRU-Separations Options: 45 m*
~ DCWO, HWO, & VWO options: 90 m’
Radioactive wastes | Cyclones, metal ﬁlters, and hoppers from transport system
\'
Type and Quantity CWO & TRU-Separations Options: 1.2 m’
DCWO, HWO, & VWO options: 2.6 m®
Energy requirements ' ; - ' o X
Electrical (MWh/yr) 156 MWh/yr (based on John Duggan’s estimate of
3000kWh/wk, 52 wk/yr) :
Fossil fuel (liters) CWO: 113,380 liters

TRU-Separations Options: 141,725 liters
DCWO, HWO, & VWO: 170,070 liters

Permits needed (e.g. for facility closures, Work will be done under closure provisions f existing

physical characteristics and quantities of permits
radioactive and hazardous materials remaining
after closure)

A. Confinement Enclosures: (30 ft 6 in. X 30 6i in) + 6540 ft X 40 ft) = 10530 f2 = 978 m?
VIC Buildings: 7(40 ft X 60 ft; 16,800 fi* = 1560 m
ITS building: 600 f* = 55.7 m

B. Preconstruction costs taken from the Cost Estimate prepared by Frosty Hanson (see
escalated summary sheets in Appendix F). The reported costs reflect the cost associated
with CSSFs 1-7, installation of D&D risers, removal of corrosion coupons, and the
appropriate transportation system. The values reported mclude escalation, contmgency, and
management and management reserve. - v

C. Construction costs taken from the Cost Estimate prepared by Frosty Hanson (see escalated
summary sheets in Appendlx F). The reported costs reflect the cost associated with CSSFs
" 1-7, installation of D&D risers, removal of corrosion coupons, and the appropnate -
transportauon system The values reported mclude escalaton

D. The number of construction workers per year was developed from mformatlon provided by
~__F.P. Hanson in the capital cost estimate. A spreadsheet details how the number of
" construction workers was developed. The number of rad workers was taken as a high
percentage (90%) of the total number of workers due to the nature of the construction work.
Typically, the number of rad workers is closer to 80% of the total work force. In this case,
the electncxans welders, and other ﬁmshmg personnel should receive rad worker training.
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E. Entry into and demolition work will occur in highly contaminated areas throughout the
construction phase of the project. The historical dose rates at ICPP were examined to
develop a reasonable estimate of the worker dose. The average annual worker dose rates at
ICPP were examined for the period 1994-1996. The dose rates were highest in 1995 when a
significant amount of work was completed on the tank farm. It was assumed that the 1995
dose would be representative of the average annual worker dose rate during construction.
The average annual worker dose rates for 1994-1996 at ICPP are reported in a memo
“Average Worker Dose Rate at ICPP” dated 11/24/97.

F. The most prominent pieces of heavy equipment used during the construction phase of this
project include a mobile crane, roll off truck, loader, bulldozer, and cement truck. It is
estimated that at any given time an average of 4 vehicles will be in operation during the 5-
year construction period. Each vehicle was assumed to operate for 624 hr/yr (which is
approximately 1/3 of a man-year). The homs of operation are (4 vehicles)(624
hr/vehicle*yr)(5 yr) =12,480 hr. »

G. For CWO and TRU-Separatlons Optlons ,
VIC Buildings: 1560 m? = 0.39 acre (approximately the VIC building footprint)
Transport Lines: (800 ft) (5 ft) = 4000 ﬂg 0.09 acre (approximately the footprint of the
shielding chase)
Total = 0.48 acre which is approximately 0.5 acre

For DCWO, HWO, and VWO options:
VIC Buildings: 1560 m? = 0.39 acre (approximately the VIC building footprint)
Transport Lines: (925 ft) (5 ft) = 4625 Fg 0.1 acre (approximately the footprint of the
shielding chase)
ITS building: 600 f* = 0.01 acre
Total = 0.5 acre

H. The construction air emissions are primarily derived from emissions of heavy eqﬁipment. A
spreadsheet was developed by Rod Kimmitt to analyze the air emissions produced by heavy
equipment. A copy of the spreadsheet is attached for the calcine retrieval and transportation
system.

I. An estimate of the radioactive wastes removed from CSSF 1 is made in reference 3. This
estimate includes removal of equipment and concrete vaults. The removed contaminated fill
is estimated to be 1,500 yd®. The removed steel and suspected asbestos material is
estimated to weigh 5,300 Ib. The lead bricks are estimated to weigh 300 1b. These
estimates were used as the basis for the radiactive wastes removed from CSSF 2 - 7.

CSSF 2 and 3 are estimated to be similar to CSSF 1 because similar construction will occur
on these CSSFs. However, the amount of contaminated fill is assumed to be negligible.
There is no need to (except no contaminated fill is removed).

CSSF 4, 5, 6, and 7 are expected to have less concrete and steel removed because the
superstructure vaults will not be demolished. There is no fill removal for these CSSFs.
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Equipment (steel) that is removed 1s estimated to weigh about 3,000 Ib. The lead bricks are
‘assumed to wergh 1,000 lb

b ey

Contammated ﬁll o o 1,500 yd®
Steel and suspected asbestos material: 3(5,300 Ib) + 4(3,000 1b) = 279,000 Ib
Lead bricks and mixed waste: 3(300 1b) + 4 (1,000 Ib) = 4,900 Ib

J. The electrical energy requirement is derived from John Duggan’s suggestion that
construction requires 3000 kWh/wk. (3000 kWh/wk)(52wk/yr) = 156MWh/yr. The
estimated fossil fuel consumed during the construction phase of this project was determined
from an average value for fuel consumption of heavy equipment. The John Deere
Construction equipment web page (www.deere.com) indicates an average fuel consumption
of heavy equipment to be 6 gal/hr. (6 gal/ hr)(12,480 hr) = 74,880 gal = 283,452 liters.

K. Operational costs are derived from the Cost Estimate prepared by Bob Turk. The operational
costs associated with retrieving calcine from CSSF 1-7 and transport system, installation of
Dé&D risers, and removal of corrosion coupons are included. These values are not escalated.

L. Operational crew requirements were developed with the assistance of Jack Prendergast for
the 5-year and 20-year operations options. The number of radiation workers was derived
from the number of operators, maintenance workers, and other technicians.

M. The average value of the average annual dose rates at ICPP for 1994-1996 was used to
determine the average annual work radiation does rate during operations. The average over
the 3 year period is more representative of work that would occur during the operations
phase of the calcine retrieval and transportation system. (180 mrem/yr + 252 mrem/yr + 143
mrem/yr) / 3 = 192 mrem/yr. See attached memo (also referenced in E).

N. During normal operations and idle time for each CSSF, air emissions are assumed to be
negligible due to the multiple layers of confinement. These layers include several stages of
HEPA filters. Air emissions were estimated for the exhausted transport air. This estimate is
developed for the transport air after it has been through a two stage HEPA filter. The air
emissions are primarily composed of calcine particles. The radioactivity of the calcine
emitted to the environment varies dependmg upon the type of calcme and its length of

,storage s B S

Assurmng the cyclone wﬂl have 99% efﬁcrency, the smtered metal ﬁlter will have 99.9%
efficiency, and the HEPA filter will have 99.97% efﬁcxency Rod Klmmltt provrded these
;efﬁclenaes ; T S ,
Calcine remmmng in the transport air after l—IEPA ﬁlters
(0. Ol)(O 001)(0 0003)(2700 kg/hr) 0 009 g/hr

Total hours each transport system must operate ,
(5435 m®)(1400 kg/ m*)(1 hr/5400kg) = 1409 hr
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For CWO (5-Year Operations): ’ : _
Assuming all the transport air is exhausted through the Waste Treatment Faclhty off—gas
system.

The transportation system will release
2(0.009 g/hr)(1409 hr) =25 g=2.8x 10” ton

The total air emissions from both transportation systems are 2.8 x 10 ton for S-years (5.6
x10¢ ton/yr).

For TRU Separations Options (20-Year Operation):
- Assuming all the transport air 1s exhausted through the Waste Treatment Faclhty off-gas
system. .

The transportation system will release:
2(0.009 g/hr)(1409 hr) =25 g=2.8 x 107 ton

The total air emissions from both transportatlon systems are 2. 8 X 10 ton for 20-years
" (1.4 x 10 ton/yr).

For DCWO, HWO, and VWO (20-Year Operation):
Assuming all the transport air is exhausted through the Waste Treatment F acnhty off-gas
system.

The transportation system will release:
4(0.009 g/hr)(1409 hr) =50 g = 5.6 x 10" ton

The total air emissions from the 4 transportation system legsare 5.6 x 107 ton for 20-years
(2.8 x 107 ton/yr).

For actual operations the air emissions would be much lower because 90% of the air is
recycled in the transportation system. These calculations assume that all of the transport air
is released through the facility off-gas system.

O. The power requirement is determined by the power needs of the transportation equipment,
ventilation equipment, and VDA. The transport air blower and balancing air blower require
37.8 kW and 4 kW of power, respectively. The exhaust fans (EF-1 and EF-3) require 50 W
of power. The remaining exhaust fan (EF-2) requires 1 kW. The VDA is estimated to
require 15 kW. These power consumption values used to compute the power requirement are
estimates based on manufacturer specifications.

For CWO (5-Year Operation):
The transportation system operates 10.8 hr/wk for 26 wk/yr. The ventilation blowers in
each VIC building operated 24 hr/day everyday. The VDA is estimated to be in operation
approximately 3 hr/wk during calcine retrieval.
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Power = 2(10 81’-’- 26-—)(37 8kW+4kW)
) wk \....yr

7(24-"’—)(3655"-1"Z 2(0.05kW) + kW)
day \  yr :

MW-hr

+2(3-’-’f- 26———)(15kW) 93.2
k yr

For TRU Separations Optlons (20-Year Operation):
The transportation system operates 2.7 hr/wk for 26 wk/yr in this alternative. The
ventilation blowers in each VIC building operate 24 hr/day every day. The VDA is
estimated to be in operation approximately 1 hr/wk during calcine retrieval.

Power = 2 2. 7——)(26 —)(37 SkW + 4kW)

hr
7| 242 | 365 2% |(200.05kW) + 1w
* ( day)( yr J(( )+ 167)
2(1 ﬂ)(ze—)(lsknf) 741 M7
wk yr yr

For DCWO, HWO, VWO (20-Year Operatlon) )
There are 4 transportation system legs operating 2.7 hr/wk for 26 wlc/yr in these alternatives.
Therefore, there are 4 transport air blowers and 4 balancing air blowers. The ventilation
blowers in each VIC building operate 24 hr/day every day. The VDA is estimated to be in
operation approximately 1 hr/wk during calcine retrieval. Additionally, the ventilation
blowers in the ITS run 24 hr/day every day. The power requirement for EF-4 and EF-6 is
estimated to be 100 W each. The power requlrement for EF-5 is estimated to 800 W based
on the estlmatc for EF-2.

 Power= 4(2 7f’ik 2 -—)(37 8kW + 4kW)
yr ,

w

- 7[24ﬂ- 36522 day 20.05H) + lkW)
o day )

- hr hr day 7
+ 2(1 — 26 -;’r-Jq 5kW)+ (24 day)(%s - )(2(0 lkW) + o 8kW)

MW - hr
oy

=88.7
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P. D&D costs taken from life cycle cost estimate developed by Bob Turk. See Appendix F.

Q.

T.

The numbers presented are not escalated.

The number of workers needed during D&D was developed from the unescalated D&D
costs (See Appendix F). The unescalated costs for each option was inputed into a
spreadsheet developed by Rod Kimmitt. The spreadsheets are attached.

D&D work will occur in highly contaminated areas of the transportation system. The
historical dose rates at ICPP were examined to develop a reasonable estimate of the worker
dose. The average annual worker dose rates at ICPP were examined for the period 1994-
1996. The dose rates were highest in 1995 when a significant amount of work was
completed on the tank farm. It was assumed that the 1995 dose would be representative of
the average annual worker dose rate during construction. The average annual worker dose
rates for 1994-1996 at ICPP are reported in a memo “Average Worker Dose Rate at ICPP”
dated 11/24/97. The dose during the D&D phase was assumed to be the same as during the
construction phase of the project.

The most prominent pieces of heavy equipment used during the D&D phase of this project
include a mobile crane, roll off truck, loader, bulldozer, cement trucks, and other specialized
demolition equipment.

For the CWO options, it is estimated that at any given time an average of 8 vehicles will be
in operation during the 1-year construction period. Each vehicle was assumed to operate for
624 hr/yr (which is approximately 1/3 of a man-year). The hours of operation are (8
vehicles)(624 hr/vehicle*yr)(1 yr) = 4,992 hr.

For the TRU-Separations Options, it is estimated that at any given time an average of 10
vehicles will be in operation during the 1-year construction period. Each vehicle was
assumed to operate for 624 hr/yr (which is approximately 1/3 of a man-year). The hours of
operation are (10 vehicles)(624 hr/vehicle*yr)(1 yr) = 6,240 hr.

For the DCWO, HWO, and VWO options, it is estimated that at any given time an average

of 12 vehicles will be in operation during the 1-year construction period. Each vehicle was
assumed to operate for 624 hr/yr (which is approximately 1/3 of a man-year). The hours of
operation are (12 vehicles)(624 hr/vehicle*yr)(1 yr) = 7,488 hr.

For the CWO and TRU-Separations Options, only the transport lines are D&D.
Transport Lines: (800 ft) (5 ft) = 4000 f2 = 0.09 acre (approximately the footprint of the
shielding chase)
Total = 0.09 acre which is approximately 0.5 acre

For DCWO, HWO, and VWO options:
Transport Lines: (925 ft) (5 ft) = 4625 f* = 0.1 acre (approximately the footprint of the
shielding chase)
ITS building: 600 f* = 0.01 acre




431.02# ENGINEERING DESIGN FILE Function File Number — SPR-WTS-01
02/37/98 : EDF Serial Number - EDF-WTS-002

Rev. #00 Page 58 of 62
Total = 0.11 acre

T." The D&D sir emissions 4fe primarily ‘défived frot Smissions of heavy eqiipmeit. A
spreadsheet was developed by Rod Kimmitt to analyze the air emissions produced by heavy
equipment. A copy of the spreadsheet is attached for D&D work on the calcine

transportation system.

U. For the CWO and TRU-Separations Options:
The solid wastes disposed of during the D&D of the transport system include the 2 transport
system blowers, 2 heat exchangers, and the associated piping and duct work. The transport
equipment for a single transport system is located in a 10 ft X 20 ft area. The equipment is
assumed to be no greater than 5 ft tall. The transport equipment is assumed to occupy 60%
of the area. The associated piping is assumed to occupy 20% of the transport equipment
area.

Volume = 2(0.6)(10 1t x 20 ft x 5 ft) + 2(0.2)(10 ft x 20 ft x 5 f¢)
=1200/1* + 400 ft* =1600 fi* = 45m*

For the DCWO, HWO, and VWO options:

The solid wastes include metal from the metal building in the ITS, 4 transport system
blowers, 4 heat exchangers, and the associated piping and duct work. The upper level of the
ITSSis 20 ft X 30 ft X 14 ft. It is assumed that the metal can be compacted into no more than
Sm’.

Volume = 4(0.6)10 ft x 20 fi x 5 ff) + 4(0.2)(10 f x 20 f x 5 fi) + 5m®
=2400:° + 800 + 5m® =95m’

W. For the CWO and TRU-Separations Options:
The radioactive wastes include the 2 cyclones and 2 sintered metal filters. The cyclone has a
2 ft diameter and is 6 ft long. The sintered metal filter has a volume of 3.1 ft*. This
equipment is located in the Waste Treatment Facility. :

Volume = (2)[,:( 2f ) (6 ﬁ)] + (2)(3 1 ﬁ’) =44 £ =12m°

For the DCWO, HWO, and VWO options: .

The radioactive wastes include 4 cyclones, 2 sintered metal filters, and hoppers The
additional equipment is located in the ITS. The hoppers hold 4.8 m’ it is assumed that it may
be compacted 50%.

* Volume = (4){7:[2—21—?-) 6 ﬁ):' + (4)(3.1]?3) + (0.5)(2)(4.8m3) =928 1} =2.6m’
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X. The electrical energy requirement is derived from John Duggan’s suggesﬁon that
construction requires 3000 kWh/wk. (3000 kWh/wk)(52wk/yr)(1yr) = 156MWh
The estimated fossil fuel consumed during the construction phase of this project was
determined from an average value for fuel consumption of heavy equipment. The John
Deere Construction equipment web page (www.deere.com) indicates an average fuel
consumption of heavy equipment to be 6 gal/hr. '
For CWO: (6 gal/ hr)(4,992 hr) = 29,952 gal = 113,380 liters
‘For TRU-Separations Options: (6 gal/hr)(6,240 hr) = 37,440 gal = 141,725 liters

For DCWO, HWO, and VWO options: (6gal/hr)(7,488 hr)r= 44,928 gal = 170,070 liters




Packup B | -

_Merno of Telephone Conv‘ersetionk |
Name . - _ Organization - ' Phone
Steve Atken ~ LMITCOS&H -~ = 63174
L ICPP ALARA Coordinator . _
Bill Landman Chernical end Environmental Eng'g - - 6-5279 .
Date: - November24 1997 ..+ Tme  415pm

. Subject: Average Worker Dose Rate at ICPP

L Drscusslon

‘Steve was contacted for mformatlon to support development of the Pro;ect Data |
" Sheet for the Separatlons Optlons He provrded the followmg information for the -

ICPP szte

~Average dose (per worker) for1996 180 mR/hr
Average dose (per worker) for 1995 . - - 252 mR/hr
Average dose (per worker) for 1994 . 143 mR/hr

The 1995 year average was, hlgher due to extensive work on the tank farm




%ackup h ¥
Consvucton

Estimate of Diesel Engine Emissions

Calcine Retrieval & Transportation
Bases & Assumptions: 4 t -

< ; ~Fom Wark, K and CF.
Warner, Air Pollution, Its

: Origin and Control, IEP,
‘ ; New York, 1976, p. 446,
1. Air to fuel ratio = 25:1 (Mass Basis) | , 423

2. Diesel fuel density = 7.5 Ibs./gal. | |

3. Airis 21% 02, 79% N2, with a pseudomolecular weight of 29. i

4. Combustion is simulated as: CS9H18 + 13.502 —> 9C02 + 9H20

5. Particulates = 5§ mg/scf i ) ; Wark and Warner, p. 446
6. CO = 2,500 ppmv j E ' Wark and Wamer, p. 446
7. NOx =2,000 ppmv ' Wark and Warner, p. 446
8. Unbumed hydrocarbons = 100 ppmv - : . Wark and Warner, p. 446
9. Diesel fuel (# 2 fuel oil) contains 1 wt. % sulfur Wark and Warner, p. 336
10. Combustion is about 99% efficient. L - : -

: ! i :
Lbs. Of Construction Fuel ’ 561,235
Lbs. Of Operations Fuel -
Lbs. Of D&D Fuel . -
Total Lbs. of Fuel Used | i §61,235
Lb-Moles of Construction Fuel % ‘ 4,454
Lb-Moles of Operations Fuel : -
Lb-Moles of D&D Fuel | | i -
Total Lb-Moles of Fuel (as CSH18) . 4,454
Lbs of Air for Construction Fuel (based on air-to-fuel ratio) 14,030,874

Lbs.of Air for Operations Fuel (based on air-to-fuel ratio) | ‘ -

Lbs.of Air for D&D Fuel (based on air-to-fue! ratio)

Total Lbs. of Air Added | ! 14,030,874

| § ! %
Lb-Moles of Air for Combustion Fuel i ! 483,823
Lb-Moles of Air for Operations Fuel ! i -
Lb-Moles of Air for D&D Fuel ; -
Total Lb- Moles of Air : : , 483,823

s | i
Grand Total of Materials Fed, Lbs. : : 14,592,109
Exhaust Gases, Construction Fuel Total Lbs. . Total Tons Total Moles Total SCF
CcOo2 ; I 1,746,242 | 873 | 39,687 14,247,751
H20 : l 714,372 357 39,687 14,247,751
02 ! 1,346,300 673 42,072 15,103,807
N2 \ ! 10,702,170 5,351 382,220 137,217,109
Subtotal of Major Gases i 14,509,085 7,255 | 503,667 180,816,419
S0O2 : : 11,225 56 |
Particulates 3 1,991 . 100
CcO ! 3 35,257 17.6 |
NOx (assumed NO) i i 30,220 ; 15.1 |
Unbumed Hydrocarbons ! ! 6,346 . 3.2

Suletera of Contaminants 85 029 925
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Project Data Sheet for Calcine Retrieval - CWO

Decontamination & Decommissioning (D&D} Information

Cost ($). D&D (Undiscounted dollars) .= S T N hoderii
Decommission ] o b7 $2,655,000
Decontamination $7,223,000
Demolition $4,935,000
Total D&D $14,713,000

Schedule start/end: D&D

January 2033 through December 2037

Hours of operation (all heavy equipment)

Number of workers each year of D&D (new/existing) 108 |New workers/yr
Number of radiation workers (D&D) 75 |New workers/yr
Average annual worker radiation dose (rem/yr) 0.19|remfyr per worker

l :
Heavy equipment.
Equipment used Mobile Cranes, Roll-off trucks, Dozers, Loaders
Trips |Roll-off trucks 15|per day

27,990 |Hours

: listurbed and duration of distur

' January 2033 through December 2037

Source of water;

New None
Previous 2.7 |acres
Revegetated None
non-radioactive | Fuel combustion gases (CO,, H,0, Oy, Ny) 16,269 |tons (total)
Fuel combustion contaminants (CO,
non-radioactive |particulates,NO,, SO,, hydrocarbons) 95 |tons (total)
radioactive HEPA filtered off-gas 26,173 |tons (total)
Effluents
radioactive Spent decontamination solution 1,703,250 |liters (total) 1,703 |Ci
non-radioactive | Sanitary wastewater 2,295,160 |liters (total)
non-radioactive |Lube oil 5,297 |liters (total)
radioactive 29,421 |m® 294 |Ci
Non-radioactive (industrial) - 22,122 |m®
Hazardous ' 10 |m®
Storagefinventory ' 205 'm° (total)
Pits/Ponds created (m?) None
radioactive  [(mixed waste) 47 |m° (total) 0 ICi
Process water -2,284,875 |liters (total) |
Domestic water 2,295,160 |liters (total)
ICPP site wells -

]
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D&D Labor

D&D Labor . . S S . —
" | D&bCost | | T T[T B
Material | Equipment Allocated (FY 97
Crew #|Crew Function Total MH/day | Total$/day | $/day | $/day | Total$/day | | dollars) _ Total MH | Man-hours/yr
D |Documentation 18|  $1,136 | $114($ - |  T$1,250| [$ 750,000 | 10,800 10,800
' 1 |Characterization 44| $2,302 $460 |  $691|  $3453| |$ 1805000 | | 23000 < 23,000
2 |Rad Demolition-Systems_ 77| " $4001| 818 | $1.023| 85832 | 2,500,000 || T32451 | T 32451
A |Rad Demoiition-Building | = 99| ~ $5319| $1,064| $1506|  $7979| [§ 500,000 6204 6,204
3 |Demolifion-Systems | 72|  $3762|  $752|  $941|  $5485| |$ 750,000 9,899 | 9,899
" 3A '|Demoliion-Building | 88]  94808|  $962 |  $1442|  $7212} |§ ~ 500000 | 6,401 6,101
4 |Asbestos Abatement 77| $3753 $375| s188| %4316 |$ -7 B o
"5 |Decontamination 77| $3753| 8751 | $1,126| 35630 | |$ 5,000,000 68, 384 | 768,384
6 |PrepiFabricaion | 6]  $3217|  $643|  $965|  $4826| |$ 675,000 " 8,570 78,570
7 |RADCONSurveys | 60| $259 | _ $619|  $779|  $3804| |§ 2230000 | | 28634 | " 28634
_Total | . L _ e ) || 14713000 | | 194,043 | 194,043
vailable e T _L |8 Marwmpoo| [ T
Notes: | | RN I R N o
1|Crew functions and daily estimates are from the D&D program (Dave Haycraft) T e e = B
"7 2|Total costs are based on life cycle estimate by R. Turk | L ) - o
" "3|Assume allworkersincrews 2, 2A, 5, and 7areradworkers | . N T T T
" 4|Assume a man-year is 1800 hours. [ ] - i T ) B
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D D Assumptions

Durationof D& D = 1. years
i : o : iy !
Heavy Equipment # Used fHours/day . Daysiwk |Wks/yr Hours/yr
!Mobile Crane : 1i 3i 4. 45| . 5401
IRoll-Off Truck; 5::171§ ‘8. BEES *45].™ 9,000 |
‘Dozer i 2 5! 5. 45 2,250
{Loader 5 8: 5 45 8,000
|Scabbler (w/ : i
‘Vacuum ; f |
'System) ' 3" 8 5 45 5,400 :
|Pneumatic : ; t
'Ram ; 1i 4! 4. 45 720 |
jDemolition ; ' ; i
IMachine ! f
i(Remote i | ;
{Control) i 2 4 3 45 1,080
Total hours/yr i i 27,990
i t
Tota! heavy equipment hours = : !

27,980

Assume each piece of equipment uses 6 gallon of diesel fuel per hour. Consumption rate from John Deere
Web Site (Construction Equipment - http://www.deere.com/ind/product/product.htmi)

No. of gallons of fuel used duringD & D = | 167,840 i gal= ! 635,653 {liters (total)
: i :
Acreage disturbed is the same as for construction = 2.7 | acres
: : : ; - | ;
D & D labor requirements are taken from D & D labor and equipment spreadsheet. ;
i L - ‘ i
D & D costs come from the life cycle cost estimate. i !
i i ‘ T
Assume each roli-off truck makes 3 trips per day to RWMC i ]
No. of trips = ] T ' 15i * |
Miles traveled @ 12 miles/round trip= | 180! miles/day |
; |
Decontamination solution stored= 2,000 ; gallons 205 |m® i
i i T |
; . !
Daily process water usage= ; . 3000 galday= ! 2,284,875 | liters (total)
(washing, decon, etc.; based on 225 dayslyr)
l .
Domestic water usage = : i 2,295.160 Iliters (total)
| ! ! ;
Sanitary wastewater = same as domestic water usage -
1 i —
Assume portable HEPA systems off-gas rate= 2000 scfm = 26,173 . Tons (total)
(assumes 225 daysfyr) | - i : : .
4 | :
Assume daily spent decon. solution= | 20001 galiday | 1,703,250 | fiters (total)
(assumes 225 days/yr total) ! - :
- - - !
Solid Waste Generation |(factors from Dave Kenoyer - D&D Program) . - ]
- Factor . Sq.Ftin Cu.Ft. of ] - !
Waste Type ' (cuft/sq.it) | - Facility Waste | Cu. Meters i
WERFLLW
Combustible PPEs 0.167! 175,878 29,372 832
WERF-LLW ; a ‘ : R
Combustible Buuldmg e i : S !
Debris -~ - oo 0128 175,878 ¢ 22,512 638 |
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D D Assumptions

[WERF-LLW _ ‘
Compactable Building , j ‘ v |
Debris ‘ 0.195:1 175,878 ¢ 34,296 | 972 | : {
RWMC-LLW Non- : o : | [
Compactable Equipment. 0513 175,878 . 90,225 | 2,556 | ? |
RWMC-LLW Non-Compt; ' : ! . !
Building Debris 0.684' 175,878 : 120,301 | 3,408 ! ; :
! i
' This factor is twice as large ;
as that recommended by
the D&D program to :
RWMC-LLW Non-Compt‘ : . : account for that large i
Concrete Rubble i 344, 175878 ! 605,020 | 17,139 |amounts of concrete used. |,
RWMC-LLW Non-Compt: ; : : 3
Scrap Metal ‘ ; 0.778 175878 : 136,833 . 3,876 ! :
RWMC-LLW | , . ; i " !
Asbestos/ACM Covered | , i : !
Pipe ; 0 175878 - i .
CFA Landfill Non-Compt ; } ; !
Building Debris 1.99. 175,878 . 349,997 | 9,915
|
(Hg/PCBs/etc) Z 0.002{ 175,878 | 352 10
Meta! Recycle ! 0.022 175,878 | 3.869 110 |
i i : |
LwWs= i 1,038,560 29,421 |
Non-Rad = ; ! i 780,898 1 22122 ~ . ]
Hazardous = ] : 352 | 10 | i ]
Metal = : : ; 3,868 ° 110 i
) !
Air emissions from fuel are based on the diesel emissions spreadsheet. |
| i i i
1 manyear of labor= 1800imanhours !
! | ‘
Lube oil = : 5,297 jliters (total) , |
{based on 3 gal for every 60 hours of operation) ]
I I} '
Mixed waste = ' 12,375 'gal (total) = | 47 , m3 (total) | : |
(based on an assumed 5 55-gallon drums generated per week... work only 45 weeks/yr) ' 1
i ' '
Radioactivity associated with waste matenals. : : |
Spent decontamination solution = . 1,703 [Ci , i :
(based on an assumed average activity concentration of 1 uCVmi) ! !
Radioactive solid waste = ; 294 iCi !
(based in an assumed activity eoncentmtlon of 0.01 uCnIoc [0. 01C|/m’]) ;
[ T
A |

|Mixed waste = ; f 0 Cn

|(based on an assumed activity concentration of 0.01 uCilcc [0.01 CIIm’])
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Pro;ect Data Sheet for Calcine Feed TRU-Sep

Decontamination & Decommissioning (D&D) Information :
Decommission i 1 $2,555,000 | ' Mk i
Decontamination i $7,223,000
Demolition | H $11,557,000
Total D&D ’ $21,335,000 !
Schedule start/end: D&D . January 2033 through December 2037
Number of workers each year of D&D (new/exnstmg) 155 |New workers/yr
Number of radiation workers (D&D) 104 |New workersiyr _
Average annual worker radiation dose (rem/yr) 0.19|rem/yr per worker
Heavy equipment: 1
Equipment used Mobile Cranes, Roll-off trucks, Dozers, Loaders
Trips {Roll-off trucks 15|perday |
Hours of operation (all heavy equipment) 27,990 |Hours
Acres disturbed and duration of disturbance January 2033 through December 2037
New None
Previous i 2.7 |acres
Revegetated | None
Air emissions
non-radioactive |Fuel combustion gases (CO,, H,0, O,, N,) 16,269 |tons (total)
Fuel combustion contaminants (CO,

non-radioactive |particulates,NO,, SO,, hydrocarbons) 95 |tons (total)
radioactive 'HEPA filtered off-gas 26,173 |tons (total)
Effluents
radioactive Spent decontamination solution 1,703,250 lliters (total) 1,703 |Ci
non-radioactive |Sanitary wastewater 3,301,896 |liters (total)
non-radioactive |Lube oil 5,297 lliters (total)
Solid wastes:
radioactive | 29,421 |m® 204 ICi
Non-radioactive (industrial) 22,122 |m®
Hazardous 10 |m®
Storagefinventory " 205 |m® (total)
Pits/Ponds created (m?) None 1
radioactive  |(mixed waste) o 47 |m® (total) 0l(Ci
Water usage: : =
Process water : 2,284,875 |liters (total)
Domestic water , 3,301,896 {liters (total)
Source of water! _ICPP site wells ' |

|
[Energy requirements: !
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D&D Labor

J&DLabor - ) R N
N T T | pabCost ||
Material | Equipment Allocated (FY 97
Crew #|Crew Function =~ | Total MH/day | Total $/day |  $/day $/day | Total $/day dollars) Total MH
D |Documentation 18] $1136 |  $114[$ - | "$1250| [$§ 750,000 710,800
"1 "|Characterization 44| '$2302| 9460 | 3691 | “"‘$3,453 $ 1,755,000 22,363
"2 |Rad Demoliion-Systems | 77|  $4,091 $818 | $1,023|  $5932| |$ 6,000000| | 77,883
2A |Rad Demolion-Building | ~ = 99| ~ $5319|  $1,064 | $1,596|  $7,979| [$ 1,000000| | 12,408
3 |Demolition-Systems | 72| $3762 $752 |  $941|  $5455| |$ 2,100,000 | 27,718
3A |Demolition-Building 88|  $4808|  $962 |  $1442 | $7,212 $ 1442760 | 17,604
4 " |Asbestos Abatement 771 $3753| 8375 $188 | $4,316 $ T T
5 |Decontamination Tl s TEs $751| '$1,126| 95630 | |$ 5,000,000 68,364
6 |PrepfFabrication | 61|  $3217| ~ $643|  $965| 94826 | ($ 1,057,240 | | 13,363
7 |RADCONSurveys | 80| ~ $2,506 $519 |  $779|  $3894 | |'$ 2,230,000 28,634
Total | o R " [$ 21,335,000 279,156
vailale ] . | |8 21335000 | T
Notes:| o e T T
1|Crew functions and daily estimates are from the D&D program (Dave Haycraft) I A
2|Total costs are based on life cycle estimate by R. Turk ) ) -
"~ 3|Assume all workers in crews 2, 2A, 5, and 7 are rad workers Ty T
4[Assume a man-year is 1800 hours. | | I

_Man-hours/yi

10,800
T 22,363

77,883

12,408
21718
17,604

~ 68,384

13,363

.. .28634

.. 278,156
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D D Assumptions

N

WERF-LLW 5 § g
Compactable Building : [SEEM ] 3 !
Debris 0.195 175,878 1 = 34,296 ; 972 : i
RWMC-LLWNon- - yerdoeun e Lo ST ¥
Compactable Equipment: 0.513. 175, 878 90,225 ¢ 2,556 ¢ i ‘
RWMC-LLW Non-Compt. . i |
Building Debris 0.684; 175.878 : 120,301 3,408 | : ]
; fThis factor is twice as large
‘ ‘ jas that recommended by ~ |
! | ithe D&D program to
RWMC-LLW Non-Compt‘ : : | jaccount for that large
Concrete Rubble i 344 175878 1 605,020 | 17,139 |amounts of concrete used.
RWMC-LLW Non-Compt| . i 5
Scrap Metal ! 0.778] 175878 136,833 . 3876 |
RWMC-LLW ; ; ‘ ! ; *
Asbestos/ACM Covered | : S i i
Pipe i 0 175878 | - - !
CFA Landfill Non-Compt | - | ~ !
Building Debris i 1.99! 1758781 349897 | 9915 i
] : | ;
' i i i This factor is twice as large
: ! , as that recommended by
: i ‘ the D&D program to
CFA Landfill Non-Compt : ; account for that large
Concrete Rubble 2.45i 175,878 430,901 12,207 |amounts of concrete used.
CFA Landfill Asbestos ' 0 175,878 - - |
HWSF Hazardous Mtirls - !
(Hg/PCBs/etc) 0.002] 175878 352 10
Metal Recycle i 0.022: 175,878 3,869 110
! i :
LLW= . . 1,038,560 29,421 T
Non-Rad = i 780,898 22,122 -
Hazardous = ! i 352 10
Metal = i 3,869 110
Eiectric power usage = | 156,000 |KWhIyr 156 | MWhiyr
(based on 3,000 kWh/wk - John Duggan) i o
i o : :
Air emissions from fuel are based on the diesel emissions spreadsheet.
1 manyear of labor = 1800|manhours
[Lube oil = 5,297 [ifers (total)
(based on 3 gal for every 60 hours of operation)
- ; — -
Mixed waste = - ] 12,375 |gal (total) = .47 1 m3 (total)
(based on an assumed 5 55-gallon drums generated per week work onty 45 weeks/yr) i
Radloactmty associated thh waste matenals ~ i
- | o t
Spent decontamination solution = ; 1,703 {Ci:
(based on an assumed average activity concentration of 1 uCi/mi) H
Radioactive solid waste = . i 294 |Ci
(based in an assumed activity concentration of 0.01 uCifce [0.01Cilm’]) (
* ] i

Mixed waste = . l i 0

—

Ci

l(based on an assumed actmty concentration of 0.01 uCi/ce [0.01 Cllm’])
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Backupto @ indicates agglicablity
DCw0, Huo, +OLO options.
Cost ($): D&D (Undiscounted dollars) | I |
Decontamination - $7.415,000 - N
Demolition i $11,864,000
Total D&D ? $21,960,000

Schedule start/end: D&D

iJanuary 2033 through December 2037

Number of workers each year of D&D (newlexlstmg)

160

New workers/yr

Number of radiation workers (D&D)

i

102

New workers/vr

}

Heavy equipment. i t l
Equipment used IMoblle Cranes. Roll-off trucks. Dozers. Loaders
Trips |Roll-off trucks : 15|per day
Hours of operation (all heavv eauipment) i 27.990 |Hours :

: | E |
Acres disturbed and duration of disturbance |January 2033 through December 2037
New ! None
Previous 2.7 |acres
Revegetated None
non-radioactive |Fuel combustion gases (CO,, H,0, O,, N;) 16,269 |tons (total)

Fuel combustion contaminants (CO, ,
non-radioactive | particulates,NO,, SO,, hydrocarbons) ; 95 itons (total)
radioactive HEPA filtered off-gas 26,173 |tons (total) | i

| ; |

Effluents ! B !
radioactive Spent decontamination solution 1,703,250 |liters (total) 1,703 (Ci
non-radioactive | Sanitary wastewater ‘ 3,412,304 |liters (total)
non-radioactive | Lube oil ; 5,297 lliters (total)

f |
Solid wastes:
radioactive | 29,421 |m® 294 |Ci
Non-radioactive (industrial) 22,122 |m®
Hazardous - ] 10 |m’®

! R I

Hazardousftoxic chemicals and wastes (type) -
Storage/inventory 205 |m® (total)
Pits/Ponds created (m®) None )
radioactive  |(mixed waste) - ! 47 |m* (total) 0lci
Process water 2,284,875 lliters (total)
Domestic water: 3,412,304 \liters (total)
Source of water [ICPP site wells
Energy requirements: i




D&D Labor

¥Dlabor .

D&D Cost
o o Material | Equipment Allocated (FY 97
rew #|Crew Function .~ . | Total MH/day | Total $/day $/day $/day Total $/day | _doltars) Total MH | Man-hours/yr

D |Documentation " | " " 18| " $1,43|  $114|$ - | T$1,250| |§ 750000 | | 10800| 10,800
1 |Characterization _ . 44| $2307| 8460|9601 53483 | |§ 1,631,000 | 24606| 24606 :
2 [Rad Demolition-Systems | -~ 77| $4,001 | 9818 | $1,023| 35032 |$ " 6,000000| | 77.663| ~ 77883
_2A |Rad Demolition-Building | 99  '$5319|  $1,064 $1,596|  $7,979| |'$ 500,000 | 6204 6204
3 -|Demolition-Systems | 72|  $3762|  $752 $941 $5455 | |$ 3000000 | 30507 ~ 39507
3A  |Demolition-Building ; 88 $4,808 | $962 |  $1.442 737212 |8 T 500000 | 6101 et
4 |Asbestos Abatement 77 $3753| 9375 $188 |  $4316| |$ T T E T e
5 |Decontamination 77| $3753|  8751|  $1,126| 35630 |$ 5,4“1"5,666 74,060 74,060
6 |Prep/Fabrication | .61 $3,217 $643 | 3965 %4826 |$ 1,864,000 | 23881 [ « 23681
7 |RADCONSurveys = 80|  $2,5% $519 |  $779| ~ $3894| |'$ 2,000,000 | | 25681
Total | SERE S - T T | s 1,060,000 | | 288481 [ T 288,
vailable - ol | | | |% 21960000 | -
Notes: | . e | i S R -
" 1|Crew functions and daily estimates are from the D&D program (Dave Haycraft) [ Y N I
2|Total costs are based on life cycle estimate by R. Turk - N ‘ﬂ I -

3 Assume all workers in crews 2, 2A, 5, and 7 are rad workers e
4|Assume a man-year is 1800 hours. [ 1 S r [ I T B
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D D Assumptions

[Durationof D& D = Tiyears B f ; }
i T "

Heavy Equipment # Used ‘Hours/day ! Daysiwk Wks/yr Hours/yr
:Mobile Crane : 1i 3 4 45 . 540
{Roll-Off Truck: 5, 8! 5. 45 9,000
‘Dozer : 2] 5 5 45 2,250
:Loader ; 5 8: 5 45| 9,000
iScabbler (w/ ; ! ! i ‘
‘Vacuum ’ : !
:System) 3 8 5! 45 5,400
iPneumatic ! ; : -
iRam : 1 4 4! 45 720
iDemolition | ’ :
{Machine i ! j
|(Remote i | i
:Control) : 2, 4! 3! 45 1,080
i é : |

Total hours/yr : 27,980
| : . : ;

Tota! heavy equipment hours = j ’ { i . 27,890

Assume each piece of equipment uses 6 gallon of diesel fuel per hour. Consumption rate from John Deere
Web Site (Construction Equipment - http://www.deere.com/ind/product/product.htmi) )

No. of gallons of fue! used during D& D = ; 167,840 | gai = i 635,653 |liters (total)
! H
Acreage disturbed is the same as for eonstruct:on = 2.7 ! acres ) [
: B
D & D labor nequuements are taken from D & D iabor and equnpment spreadsheet.
! l :
D & D costs come from the life cycle cost estimate. ! ;
Assume each roll-off truck makes 3 tnps per day to RWMC i
No. of trips = , : 15 '
{Miles traveled @ 12 miles/round trip= : 180] miles/day |
Decontamination soluﬁcn stored= l ! 2,000 | gallons ! 205 m®
! !
Daily process water usage= i ‘ 3000( gal/day = 2,284,875 | liters (total)
(washing, decon, etc.; based on 225 dayslyr) ‘ i
! : : !
Domestic water usage = . {0 3,412,304 lliters (total) !
Sanitary wastewater = same as domestie water usage
i . ; ;
Assume portable HEPA systems off-gas rate= | 2000i scfm= | 26,173 | Tons (total)
(assumes 225 daysiyr) i ; ‘ .
Assume daily spent decon. solution= : 2000> galiday | 1,703,250 | liters (total)
(assumes 225 days/yr total) i
Solid Waste Generation (factors from Dave Kenoyer D&D Program)
: Factor - SqFtin @ Cuftof !
Waste Type | (cuft/sqft) . Facility | Waste : Cu.Meters i
. . " - :
WERF-LLW : : : [
Combustible PPEs . 0.167;{ 175,878 ! 29,372 ! 832 |
WERF-LLW : : : | i N
Combustible Building ; : i ' : !
Debris ‘ 0.128: 175,878 22,512 638 : -
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D D Assumptions

WERF-LLW ' :
Compactable Building : s : ; oo
Debris 0.195: 175878 -~ 34,296 ° 972 ’
RWMC-LLW Non- Temde D gReae o G ae s 1 R
Compactable Equipment, 0.513.. 175,878 90,225 | 2 556 ;
RWMC-LLW Non-Compt, : ; i ;
Building Debris 0.684: 175,878 | 120,301 3,408 5
i
, ! g This factor is twice as large
‘ as that recommended by
_ ! the D&D program to
RWMC-LLW Non-Compt: ‘ : : ; account for that large
Concrete Rubble 344! 175878 | 605,020 : 17,139 jamounts of concrete used.
RWMC-LLW Non-Compt: P : ' ]
Scrap Metal ; 0.778, = 175,878 | 136,833 3,876 5
RWMC-LLW , : i
Asbestos/ACM Covered | P | |
Pipe 0l 175878 ! - - |
CFA Landfill Non-Compt ; ; : i i
Building Debris 1.89: 175,878 ; 349,997 9,915 ! i
: 5 This factor is twice as large
; ; § ; as that recommended by
! ! i the D&D program to
CFA Landfill Non-Compt ‘ ; ' account for that large
Concrete Rubble : 2.45 175,878 430,801 | 12,207 |amounts of concrete used.
CFA Landfill Asbestos 0 175,878 - i -
HWSF Hazardous Mtris ; .
(Hg/PCBs/etc) 0.002 175,878 | 352 ! 10
Metal Recycle 0.022: 175,878 | 3,868 110
T ;
LLW = ' 1,038,560 : 29,421
Non-Rad = : 760,898 | 22,122
Hazardous = : 352 . 10
Metal = ! 3,869 | - 110
Electric power usage = | 156,000 |kWh/yr ! 156 | MWhiyr
(based on 3,000 kWh/wk - John Duggan)
: — ;
Air emissions from fuel are based on the diesel emissions spreadsheet.
|
1 manyear of labor = 1800imanhours
“|Lube oil = 5,297 lliters (total) | !
: (based on 3 gal for every 60 hours of operation) i t
i -4 : ! - . -
IMixed waste = - 12 375 igal (total) = .| 47 | m3 (total) !

(based on an assumed § 55-ga||on drums generafed per week... work only 45 weeks/yr)

i

rl

i

1
3o

Radtoactmty assoaated thh waste matenals.

[

3
I
I,

Spent decontamination solution =

1,703 |Ci

~ I(based on an assumed average activity concentration of 1 uCi/ml)

Radioactive solid waste =

264 [Ci

(based in an assumed actmty concentranon of 0. 01 uCiIoc [0 O1CIIm’])

- (Mixed waste = v

i 0 Ci =

I(based on an assumed activity concentration of 0.01 uCi/cc [0 01 CIIm’])
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Estimate of Diesel Engine Emissions

Calcine Retrieval for CWO.

Bases & Assumptions: i

1. Air to fuel ratio = 25:1 (Mass Basis) :

i
i

!

from Wark, K. and C.F.
Warner, Air Pollution, its
Origin and Control, IEP,
New York, 1976, p. 446,
423

2. Diesel fuel density = 7.5 Ibs./gal. |

i
i
[
¢
i

3. Airis 21% 02, 79% N2, with a pseudomolecular weight of 29.

4. Combustion is simulated as: CO9H18 + 13.502 —> 9CO2 + 9H20

5. Particulates = 56 mg/scf i : |

Wark and Wamer, p. 446

6. CO = 2,500 ppmv i

Wark and Wamer, p. 446

7. NOx=2,000 ppmv !

Wark and Wamer, p. 446

8. Unburned hydrocarbons = 100 ppmv

Wark and Warner, p. 446 ..

9. Diesel fuel (¥ 2 fuel oil) contains 1 wt. % sulfur

Wark and Warner, p. 336

10. Combustion is about 99% efficient.

Lbs. Of Construction Fuel‘

Lbs. Of Operations Fue! |

224,492

Lbs. Of D&D Fuel : |
Total Lbs. of Fuel Used | ,

224,492

Lb-Moles of Construction Fuel

Lb-Moles of Operations Fuel '

Lb-Moles of D&D Fuel |

1,782

Total Lb-Moles of Fuel (as C8H18)

. 1,782

Lbs of Air for Construction Fuel! (based on air-to-fuel ratio)

Lbs.of Air for Operations Fuel (based on air-to-fuel ratio)

Lbs.of Air for D&D Fuel (based on alr-to-fuel ratio)

5,612,310

Total Lbs. of Air Added |

5,612,310

i
! |

Lb-Moles of Air for Combustion Fuel

Lb-Moles of Air for Operations Fuel

Lb-Moles of Air for D&D Fuel

193,628

Total Lb- Moles of Air

193,628

i

Grand Total of Materials Fed, Lbs.

5,836,802

Exhaust Gases, COnstructlon Fuel

Total Tons |

Total Moles

Total SCF

Co2 ; -

Total Lbs. |

H20 ! -

02 i -

N2 ': | -

Subtotal of Major Gases -

802 : -

Particulates . : -

CO , : -

NOXx (assumed NO) : ! -

Unbumed Hydrocarbons i -




Subtotal of Contaminants

[Exhaust Gases, Operations Fuel .. . Totallbs... i Total Tons +3-Total Moles »w-s##:  Total SCF+.
CcO2 : ; - - - -
H20 i ! - - - -
02 ’ | - - - -
N2 ; : _ - - - -
Subtotal of Major Gases - | - - -
S02 i - -

Particulates ‘ - -

Cco ; - -

NOx (assumed NO) ; - -

Unbumed Hydrocarbons | i - -

Subtota! of Contaminants . - -

Exhaust Gases, D&D Fuel TotalLbs. | Total Tons Total Moles Total SCF
cO2 f g 698,492 349 15,875 5,699,060
H20 ! 285,747 143 156,875 5,699,060
02 | | 538,516 269 16,829 6,041,480
N2 i 4,280,837.83 2,140 162,887 54,886,457
Subtotal of Major Gases 5,803,593 | 2,902 201,465 72,326,057
S02 . 4,350 | 22

Particulates 797 | 0.4

CcO | 14,103 7.1

NOx (assumed NO) 12,088 6.0 .

Unbumed Hydrocarbons | , 2,538 1.3

Subtotal of Contaminants ! 33,875 17




Back up o U

Estimate of Diesel Engine Emissions

Calcine Retrieval for TRU-Sep

Bases & Assumptions:

; 1 | from Wark, K. and C.F.

: { Warmner, Air Pollution, its -

’ Origin and Control, IEP,

| | New York, 1976, p. 445,
1. Air to fuel ratio = 25:1 (Mass Basis) i 423
2. Diesel fuel density = 7.5 Ibs./gal. ! :

3. Airis 21% 02, 7% N2, with a pseudomolecular we:ght of 29.
4. Combustion is simulated as: C9H18 + 13.502 —> 9C02 + 9H20
5. Particulates = 5 mg/scf Wark and Wamner, p. 446
6. CO = 2,500 ppmv i : ‘ Wark and Wamer, p. 446 -
7. NOx =2,000 ppmv_ | : Wark and Warner, p. 446
8. Unburned hydrocarbons = 100 ppmv o Wark and Wamer, p. 446
9. Diesel fuel (# 2 fuel oil) contains 1 wt. % sulfur Wark and Wamer, p. 336
10. Combustion is about 99% efficient.
Lbs. Of Construction Fuel i ! -
Lbs. Of Operations Fuel . : i -
Lbs. Of D&D Fuel ' | { 280,616
Total Lbs. of Fuel Used : . : i 280,616
i ! f '
Lb-Moles of Construction Fuel - ! I -
Lb-Moles of Operations Fuel , - i -
Lb-Moles of D&D Fuel | ! i ! 2,227
Total Lb-Moles of Fuel (as CSH18) ! : i . 2,227
% i ! ‘

Lbs of Air for Construction Fuel (based on air-to-fuel ratio) ‘ -
Lbs.of Air for Operations Fuel (based on air-to-fuel ratio) -
Lbs.of Air for D&D Fuel (based on air-to-fuel ratio) 7,015,388
Total Lbs. of Air Added l i : } 7,015,388
Lb-Moles of Air for Combustion Fuel -
Lb-Moles of Air for Operations Fuel -
Lb-Moles of Air for D&D Fuel | 241,910
Total Lb- Moles of Air 241,910
Grand Total of Materials Fed, Lbs. 7,296,003
Exhaust Gases, COnstructaon Fuel i Total Lbs. Total Tons Total Moles | Total SCF
CO2 | : - - - -
H20 ! : - - - -
02 ? , - - - -
N2 _ ; - - - -
Subtotal of Major Gases ; - - - -
S02 | ' - -
Particulates ; - -
coO : - -
NOx (assumed NO) , ; - -

Unbumed Hydrocarbons - -




‘ISubtotal of Contaminants

1

Total SCF .

Exhaust Gases, Operations Fuel ... . Totallbs.... i TotalTons : ;. Total Moles .ci... .4
COZ B - . - ' - ‘ -
H20 ; - - - N
02 : |- - - - -
N2 : i - - - -
Subtotal of Major Gases : - | -1 -
S02 : ! - -
Particulates i ‘ - b - !
CO - -
NOXx (assumed NO) ! - -
Unburned Hydrocarbons | ; - .« I'
Subtotal of Contaminants ! - - :

K ; i

i % '
Exhaust Gases, D&D Fuel ' Total Lbs. Total Tons Total Moles Total SCF
cO2 3 873,115 ! 437 19,844 | 7,123,825
H20 i 357,183 | 179 | 19,844 7,123,825
02 ‘ P | 673,145 337 21,036 7,551,850
N2 o i 5,351,047.29 | 2,676 |. 191,109 68,608,071
|Subtotal of Major Gases ‘ 7,264,491 3,627 251,832 90,407,572
$02 ! 5,437 2.7
Particulates i 996 05
cO , 17,628 8.8
NOx (assumed NO) 15,110 7.6 .
Unburned Hydrocarbons i 3,173 | 16
Subtotal of Contaminants f 42,344 | 21




Backup o u

Estimate of Diesel Engine Emissions

Calcine Retrieval for VWO, HWO, DCWO

Bases & Assumptions: ) :

}
~ ?

1. Air to fuel ratio = 25:1 (Mass Basis):

| fromWark, K. andC.F.
{Warner, Air Pollution, its
{Origin and Control, IEP,
[New York, 1976, p. 445,
1423

2. Diesel fuel density = 7.5 Ibs./gal.

3. Airis 21% 02, 79% N2, with a pseudomolecular weight of 29.

t
i

4. Combustion is simulated as: C9H18 + 13.502 -—> 9CO2 + 8H20

i

5. Particulates = 5 mg/scf i 3

| Wark and Wamer, p. 446

6. CO = 2,500 ppmv ! ?

| Wark and Warner, p. 446

7.NOx=2,000 ppmv |

Wark and Wamer, p. 446

8. Unbumed hydrocarbons = 100 ppmv

Wark and Wamer, p. 446

9. Diesel fuel (# 2 fuel oil) contains 1 wt. % sulfur

Wark and Warner, p. 336

10. Combustion is about 99% efficient. i

+

Lbs. Of Construction Fuel 1 i

“

Lbs. Of Operations Fuel ' ? !

\ -

Lbs. Of D&D Fuel

336,739

Total Lbs. of Fuel Used : !

336,739

{
Lb-Moles of Construction Fuel

Lb-Moles of Operations Fuel

Lb-Moles of D&D Fue! |

2,673

Total Lb-Moles of Fuel (as C9H18) l

2,673

l

Lbs of Air for Construction Fuel (based on air-to-fuel raho)

Lbs.of Air for Operations Fuel (based on air-to-fuel ratio) |

Lbs.of Air for D&D Fuel (based on air-to-fuel ratio)

8,418,465

Total Lbs. of Air Added | ; i

8,418,465

Lb-Moles of Air for Combustion Fuel

Lb-Moles of Air for Operations Fuel

Lb-Moles of Air for D&D Fuel

290,292

Total Lb- Moles of Air |

290,292

Grand Total of Materials Fed, Lbs. |

| 8,755,204

Exhaust Gases, Constructlon Fuel! " Total Lbs.

- Total Tons

l Total Moles

Total SCF

co2 , ! -

H20 'f ? -

02 f ! -

N2 : -

Subtotal of Major Gases ! -

S02 ; : - 1

Particulates ; ; -

Cco ' -

NOx (assumed NO) : ? -

Unburmned Hydrocarbons | -




Subtotal of Contaminants

Exhaust Gases, Operations Fuel i TotalLbs.,. | Total Tons |- . Total:Moles .« ++xt% Total SCF+¢
CcO2 - - - -
H20 - - - N
02 - - - -
N2 I - - - -
Subtotal of Major Gases - B | . -
s02 . ! - - Il
Particulates i - . i
CcO : - -
NOx (assumed NO) | - -
Unbumed Hydrocarbons ! - -
Subtotal of Contaminants - -

i
Exhaust Gases, D&D Fuel Total Lbs. Total Tons Total Moles Total SCF
cOo2 ; 1,047,738 524 ! 23,812 8,548,590
H20 ! 428,620 214 23,812 8,548,590
02 : 807,775 404 25,243 9,062,220
N2 I 6,421,256.75 | 3,211 229,331 82,329,685
Subtotal of Major Gases 8,705,390 4,353 302,198 108,489,086
s02 6,524 33
Particulates 1,195 06
CcoO 21,154 10.6
NOx (assumed NO) 18,132 ! 9.1 '
Unburned Hydrocarbons 3,808 | 1.9 |
Subtotal of Contaminants 50,813 ! 25 |
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Appendix E
Risk Assessment Data Sheets
This appendix contains a Risk Assessment Form for each significant risk identified in the calcine
retrieval and transportation system. The risks have been assigned to one of three categories:
Project, Technical, and ES&H (Environmental, Health, and Safety).
Project Risk (cost or schedule):

P.1 Integrity of CSSF maintained Risk =3

P.2 Location of retrieval risers : -Risk=3
P.3 Estimated retrieval percentage too high - Risk=2 -
P.4 Internal obstructions prevent retrieval Risk =2
P.5 Waste Treatment Facility too slow . .Risk=2
P.6 Miscellaneous materials prevent retrieval - Risk=4" ~
Technical Risk:

T.1 Objective retrieval rate too high Risk=3
T.2 All calcines are not retrievable Risk =4

ES&H Risk (environment, safety, or health):
ESH.1 Construction radiation dose rates incorrect Risk =4

As risks were evaluated, the probability of occurrence and the impact if the risk is realized were
rated. The probability and impact were assigned numerical values of “3” for high, “2” for
medium, and “1” for low. The equation for risk calculation is Risk = Probability X Impact. The
maximum risk rating is “9.”
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The risk matrix, Table E-1, shows what action to take as a function of risk rating. These actions
are defined in table E-2.

Table E-1. Risk Matrix S
Risk = Probability X Impact

Impact

Probabilig
Low (1) Medium (2) High (3)

High (3) Evaluate (3) | Contingency Plan (6) Eliminate Risk (9)
Medium (2) | Monitor (2) | Contingency Plan (6) | Contingency Plan (6)
Low (1) Forget (1) Monitor (2) Evaluate (3)

Table E-2. Risk Action Definition

Risk Rating Action

9 Any risk determined to be in this category will be mitigated through
additional design or analysis until the risk is not longer in this category.

6 and 4 Risks in these categories will be mitigated to the extent feasible within
the cost and schedule guidelines. For those risks that cannot be
mitigated, contingency plans have been made to deal with the risk if it

occurs. .
3 Risks in this category will be evaluated during the project to identify if
they are becoming problems.
2 These risks will be monitored with no specific action identified.

fu—y

These risks are noted for interest only.




Risk Assessment - Data Sheet
Risk Type . (@ Project (O Technical (QESH

RISK: integrity of CSSFs maintained

Significant construction activities will occur on the roof of each
CSSF. For nearly all CSSFs, 8" holes must be drilled through
the concrete roof. There is a possibility that the structural
integrity of the CSSFs will be reduced.

PREVENTIVE PLANS

As part of locating the retrieval risers, a structural analysis of th
CSSF roofs will be conducted.

PROBABLE CAUSE(S):

Structural integrity of the CSSF roofs will b compromised during
access activities.

‘CONSEQUENCES IF RISK NOT RESOLVED

The schedule and cost would be effected by this risk. The CSS
roof would need to be shored up. This would slow down the |
construction schedule and increase the cost.

Medium - Has the potential to occur during the project.
Low - Has ittle potential to occur during the project.

Impact Definition
High - Likelyto cause significant disruption of schedule, increase in
cost, or degradation of performance.
Medium - Has the potential to cause some disrutpion to schedule,
increase in cost, or degradation of performance.
- Has litlle potentia! to cause distuption to schedule, increase in
cost, or degradation of perfonnance.

Low

PROBABILITY IMPACT CONTINGENCY PLAN]S! IF RISK IS REALIZED:
O High (3 ® High(3 The CSSF storage vault roof should be shored up.
O  Medium (2 O Medium (2)
® Low(®) O Low(l)
Risk= 3
Risk =Probability x Impact
. " TRIGGER POINT(S) FOR EARLY RISK
Probability Definition
High - Likelyto occur during the project. IDENTIFICATION:

During feasibility studies, a structural analysis of the CSSF roofs]
should be conducted.




Risk Assessment - Data Sheet

Risk Type (@ Project (O Technical (OESH

RISK: Location of retrieval risers

Locations for instaliation of retrieval risers must be identified.
Enough-locations may not exist on each bin to:ifstall the -
necessary retrieval risers.

*

PREVENTIVE PLANS

This risk has been significantly minimized by decreasmg the

number of retrieval fines need for calcine retrieval. - - e %

PROBABLE CAUSE(S):

The requirements for installing retrieval risers are not currently
known. However, pipes in the bin vault may prevent the
installation of the retrieval risers. There may not be adequate
space on the bins to install the retrieval risers.

CONSEQUENCES IF RISK NOT RESOLVED

Calcine retrieval using the proposed calcine retrieval and
transportation system would be prevented if the retrieval risers
could not be installed. This would significantly impact the
schedule and costs.

PROBABILITY IMPACT
QO High(3® @® High(3)
O Medium (2 O  Medium (2)
@® Low(1) O Low(l
Risk=3

Risk =Probability x impact

CONTINGENCY PLAN(S) IF RISK IS REALIZED:

Develop a less restrictive method for installing the retrieval lines,|

Probability Definition

High . - Likelyto occur during the project. -
Medium- Has the potential to occur during the project. .
tow - Has ktlle potential fo occur during the project.

Enpact Definition

High - Likelyto cause significant dusruphon of schedule, increase in

cost, or degradation of performance. - )
Medium- Has the potential to cause some disrutpion to schedule,
increase in cost, or degradation of performance.

Low - Has fittle potential to cause disruption to schedule, increase h ’

cost, or degradation of performance.

TRIGGER POINT(S) FOR EARLY RISK
IDENTIFICATION:

The requirements of the riser instaliatioﬁ process must be know
prior to the early identification of this risk.




Risk Assessment - Data Sheet
Risk Type (@ Project (O Technical QESH

RISK: Estimated retrieval percentage too high

It is estimated that 85% of the calcine in each bin can be .
retrieved. This estimate is based on the best available data fro
pilot plant tests (ref. 9) ’

PREVENTIVE PLANS

The optimum configuration of suction nozzles and air jets shou!
be identified through pilot plant study. The optimum configurati
should minimize the number of retrieval lines while maximizing
the retrieval rate.

PROBABLE CAUSE(S):

Calcine may stick to the walls of the bin. it may get wedged in
the "nooks and crannies” created by thermowells and internal
stiffening rings and rods. The more agglomerated the caicine is
the harder it is to retrieve. -

CONSEQUENCES IF RISK NOT RESOLVED

This risk will effect the closure of the CSSFs the most. The mo
calcine left in each bin will increase closure costs and lengthen
the closure schedule. Pilot plant tests show that 97% of the
calcine (ref. 9) is retrievable at a high retrieval rate. -

Medium - Has the potential to occur during the project.

Low - Has fittle potentia! to occur during the project.
Impact Definition
High - Likelyto cause significant disruption of schedule, increase in

cost, or degradation of performance.
Medium - Has the potential to cause some distutpion to schedule,
increase in cost, or degradation of performance.
- Has little potential to cause disruption to schedule, increase in
cost, or degradation of performance.

Low

PROBABILITY IMPACT CONTINGENCY PLAN(S) IF RISK IS REALIZED:
. The best that can be done is to provide ample time in the

o High (3) schedule for CSSF closure. P P
O Medium(2) ® Medium (2)
® Low(1) O Low()

Risk=2

Risk =Probability x Impact

Probability Definition TI'DRlGGER POINT(-S) FOR EARLY RISK

High - Likely to occur during the project. IDENTIFICATION:

During operatioh of the calcine retrieval and transporwtio'n
system.




Risk Assessment - Data Sheet
Risk Type (@ Project (O Technical (O ESH

RISK:

Intemal obstructions may interfere with extension of the rigid
retrieval lines into the bins. T A

Intemal obstructions prevent retrieval

. PREVENTIVE PLANS

Examine the available CSSF drawings to determine retrieval ris
locations that will not interfere with existing, intemal obstructions]

PROBABLE CAUSE(S):

Each bin has its own set of stiffening rods and thermowells. T!
retrieval lines may run into these internal obstructions.

CONSEQUENCES IF RISK NOT RESOLVED

Calcine retrieval may be completely stopped from a bin. This
would adversely impact the schedule and drive costs up.

PROBABILITY IMPACT
O High(® QO High(3)
O Medium (2 ® Medium (2)
® Low(D) O Low(n
Risk=2

Risk =Probability x impact

CONTINGENCY PLAN(S) IF RISK IS REALIZED:

None.

Probability Definition oo

High . - . Likely to occur during the project. - i
Medium - Has the potential to occur during the project. o

Low - - Has Mtie potential to occur during the project. . -~~~

Impact Definition - R C
High = - Likelyto cause significant disruption of schedule, increase in
. . cost, or degradation of performance.
Medium - Has the potential to cause some disrutpion to schedule,
increase in cost, or degradation of performance. :
Low - Has little potential to cause disruption to schedule, increase in
cost, or degradation of performance.

JRIGGER POINT(S) FOR EARLY RISK -
IDENTIFICATION:

DurinQ operation of the calcine retrieval and transportation
system. '




Risk Assessment - Data Sheet
Risk Type (@ Project (D Technical (OESH

RISK: Waste Treatment Facility too slow .

The waste treatment facility cannot process calcine fast enougt
It falls behind the retrieval rate of-calcine.

PREVENTIVE PLANS

The processing capacity of the Waste Treatment Facility shoul
be defined during the conceptual design phase. - The operation
the Waste Treatment Facility and the calcine retrieval and
transportation system must be coordinated.

PROBABLE CAUSE(S):

The waste treatment facility may be slowed down by an
equipment failure. The processing rate may be over estimated
the adjoining scoping studies.

CONSEQUENCES IF RISK NOT RESOLVED

The calcine retrieval and transportation system should not
operate unless the WTF requires additiona! calcine. The 50% !
time estimate provides for some operationa! lapses. The risk is
that the calcine batch bins will overflow with calcine. This will
further contaminate the shielded cell when calcine is delivered
the Waste Treatment Facility.

Medium - Has the potential to occur during the project.
Low - Has fitle potentia! to occur during the project.

Impact Definition

High - Likelyto cause significant disruption of schedule, increase in
cost, or degradation of performance.

Medium - Haslhepotemltomusesomed‘mnpnntosduedule.

in in cost, or degradation of performance.

Has fittle potentia! to cause distuption to schedule, increase in

cost, or degradation of performance.

Low -

PROBABILITY IMPACT CONTINGENCY PLAN(S) IF RISK IS REALIZED:
. " The amount of calcine retrieved should be adjusted to match tt
O High(3 O High (3 amount of calcine processed in each batch.
O Medium (2 ® Medium (2
® Low(M O Low(®)
Risk=2
Risk =Probability x Impact
Probability Definition TRIGGER POINT(.S) FOR EARLY RISK
Migh - Likelyto occur during the project. IDENTIFICATION: .

Changes in operations of the Waste Treatment Facility would
identify the need to adjust the calcine retrieval rate.




Risk Assessment - Data Sheet

Risk Type (@ Project (O Technical QOESsH

RISK: Miscellaneous materia! prevents retrieval

The miscellaneous material may damage or plug the cakine
retrieval and transportation system. Damage tot hie calcine
retrieval and transportation system or the bins may occur wher
this material is picked up by the air jet. Clogging can occurifa
item enters the transportation system

PREVENTIVE PLANS

As much of this mlscellaneous materias should be removed a:
possible.

PROBABLE CAUSE(S):

Over the years, non-calcine materials have entered the CSSFs
2, and 3. Rod out lines have been lost. Weighted lines have
purposefully falien into the bins. And other foreign materials h:
entered the bins. This material is scattered throughout the
calcine. Itis at different levels. it is not known exactly what
material entered the CSSFs 1, 2, and 3.

CONSEQUENCES IF RISK NOT RESOLVED

The schedule can tolerate a fair amount of down time (currently
operated 50% of the time). The backup transportation lines
should minimize delays in the schedule. This will impact the cc
if the damage is extensive.

PROBABILITY IMPACT
O High(® O High (3)
® Medium (2) ® Medium (2
O Low(®) O Low(

Risk= 4

Risk =Probability x Impact

CONTINGENCY PLAN(S) IF RISK IS REALIZED:

Implement a method to remove these items before they enter tt
transport system.

Probability Definition *

High - Likelyto occur during the project. -

Medium - - Has the potential to occur during the pro)ec‘t
Low - - Has fittle potential to occur during the project.

Impact Definition

High - uke!yto cause significant disruption of schedule, increase in
cost, or degradation of performance.

Medium - Has the potential to cause some disrutpion to schedule,
“increase in cost, or degradation of performance. -

Low - Has little potential to cause disruption to schedule, increase in
cost, or degradation of performance.

TRIGGER POINT(S) FOR EARLY RISK -
IDENTIFICATION:

During operation of the calcine retrieval and transport system.




Risk Assessment - Data Sheet

Risk Type (O Project (o) Technical QEsH
RISK: Objective retrieval rate too high PREVENTIVE PLANS

The objective retrieval rate is 2700 kg/hr. - It is expected that
calcine can be retrieved near this rate. This rate is based on th
Fluor-Daniels design retrieval rate. Retrieval tests (ref. 9) show
that it is difficult to maintain any given retrieval rate.

A minimum and maximum retrieval rate should be defined. The
operator should be able to control, to some extent, the retrieval
rate by changing the heights of the suction and air jet nozzles.

PROBABLE CAUSE(S):

The retrieval rate appears to be directly related to the amount o
calcine in the bin. The less calcine there is to retrieve the less
calcine can be retrieved. Agglomerated calcine is more difficult
to retrieve than free flowing calcine. The transport air blower,
which provides the air jet and suction nozzles, may be
undersized to retrieve such a large volume of caicine near the
bottom of the bins.

CONSEQUENCES IF RISK NOT RESOLVED

The schedule should not be adversely impacted as long as the
calcine can be retrieved at a rate greater than approximately 50
kg/mr. However, the cost will increase for operations if the
calcine retrieval and transportation system must be operated for
more than two 10 hr days/week.

Medium - Has the potential to occur during the project.

Low - Has fitlle potential to occur during the project.

Enpact Definition

High - Likelyto cause significant disruption of schedule, increase in
cost, or degradation of performance.

Medium- Hasthe pdeﬂbaltoatsemedsmpmtosd:edule.
inc in cost, or degradation of performance.

tow - Has ittle potential to cause disruption to schedule, increase in

cost, or degradation of performance.

PROBABILITY IMPACT CONTINGENCY PLAN(S) IF RISK IS REALIZED:
" . Calcine retrieva! will be conducted using extra shifts if the calcir
O High(a ® High(3 can be retrieved at a reasonable rate. The reasonable rate will
O Medium (2 O Medium(2) be determined by the needs of the waste treatment process. A
good general number would be on the order of 500 ib/hr.
@® Low()) O Low(t)
Risk=3
Risk =Probability x Impact
. TRIGGER POINT(S) FOR EARLY RISK
Probability Definition - ———-——(—1——————
High - Likely to occur during the project. QEN.“—HQA-EO—N—

Operation of the calcine retrieval and transportation system




Risk Assessment - Data Sheet

Risk Type (O Project (@ Technical QESsH

RISK: Al calcines are not retrievable

All types of calcine are retrievable as a dilute phase using this
calcine retrieval and transportation system. i

PREVENTIVE PLANS

Pilot plant tests should be conducted on agglomerated calcine
Also samples of the.calicine in the CSSFs should be taken and
analyzed to determine if the calcine has agglomerated.

PROBABLE CAUSE(S):

The calcine may be agglomerated. It is anticipated that
agglomerated calcine will not fluidize as readily as free flowing
cakine

CONSEQUENCES IF RISK NOTRESOLVED

The retrieval rate could be significantly lower than expected. T
operating costs will increase. The schedule may fall behind.

PROBABILITY IMPACT
QO High (3 O High(3
® Medium (2) ® Medium (2)
O Lowid O towln

Risk= 4

Risk =Probability x impact

CONTINGENCY PLAN(S) IF RISK IS REALIZED:

The agglomerated calcine must be broken up before it retrievec
If the potential for agglomerated calcine is high for a particular
bin, a vibrator should be added to the end of the retrieval line
before it is inserted into the bin. If agglomerated calcine is not
suspected, then the air jet should be increased.

Probability Pefinition : :

High - Likelyto occur during the project. -

Medium - Has the potential to occur during the project.
Low = - Has litle potential to occur during the project.

Emnpact Definition )
High - Likelyto cause significant disruption of schedule, increase in
~ cost, or degradation of performance. )
Medium - Has the potentia! to cause some disrutpion to schedule,
increase in cost, or degradation of performance. )
tow - Has ittle potential to cause disruption to schedule, increase in
cost, or degradation of performance.

TRIGGER POINT(S) FOR EARLY RISK
IDENTIFICATION: :

Operation of the calcine retrieval and:transpomtion system on
actual calcine. - . )




Risk Assessment - Data Sheet

Risk Type (O Project (O Technical (@®ESH

RISK: Construction radiation dose rates incorrect

The radiation dose rates are estimated from the best available
data. The big unknown is the radiation levels in the CSSF
superstructures. '

PREVENTIVE PLANS
Proposed radiological surveys of each CSSF superstructure.

PROBABLE CAUSE(S):

A comprehensive radiological survey of the CSSF
superstructures has not been conducted. The radiation levels in
the superstructures are not known. They may be significantly
higher than estimated.

CONSEQUENCES IF RISK NOT RESOLVED

More workers will be needed duting the construction phase of th
project. This will negatively impact the schedule and costs
during construction. There is a high confidence that the radiatio
levels can be maintained at lower levels during the operations
phase of the project.

PROBABILITY IMPACT CONTINGENCY PLAN(S) IF RISK IS REALIZED:
" . More workers and time will b e necessary during the constructio
QO High(3 O High(3 phase of the project, Sract
@® Medium (2 ® Medium (2)
O Low()) O Low(n)
Risk= 4
Risk =Probability x Impact
. .. TRIGGER POINT(S) FOR EARLY RISK
o g he pojct IDENTIFICATION:

Medium - Has the potential to occur during the project.

Low - Has little potential to occur during the project.
Inpact Definition
High - Likelyto cause significant distuption of schedule, increase in

cost, or degradation of performance.
Medium - Has the potential to cause some disrutpion to schedule, -
increase in cost, or degradation of performance.
- Has lite potentia! to cause distuption to schedule, increase in
cost, or degradation of performance.

Low

This risk should be addressed during the conceptual design
phase. If not, it well become evident during construction.
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1
CSSF RETRIEVAL & TRANSPORT SYSTEM ;
; , CWO 5-YEAROPTION :
1D |Task Name [ 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 [ 2016 | 217 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 |} 2024 2026 { 2027 | 2023 2030 | 2031 | 2032 | 2033 | 2034 2036 | 2037
1 |CALCINE TRANSPORT SYSTEM ; : ‘ ' ' ' ‘ ' ' : : : ' ' ' ' ! -
2 CONCEPTUAL DESIGN ?
- N 1
3 ADVANCED CONCEPTUAL DESIGN B }
4 PM FOR PROJECT DEVELOPMENT : j
5 PERMITTING ;
6 PROJECT MANAGEMENT
7 " TITLE DESIGN f
8 CONSTRUCTION |
{
s CORROSION COUPON REMOVAL D Sy f,
10 D&D RISER INSTALLATION 5
i 8
11 CALCINE REMOVAL OPERATIONS R 1225 ;
|
i
!
! fi
!
|
1
!
% }
;
a‘ !
y i
I
o
[
1
!
é
. !
’ |
|
{
1
i
Date: Thu 1/29/98 Progress EEEEREENRNEE  Summary RN  Rolied Up Milestone O ‘

"Page 1




D |Task Name |zuaa|zoo4[zoas|zooalzoo7|m[zooslzo1olzo11[zmz[zms[zow[zms-]zms[2017|zo1a|2019f2020[2021|m|m|m[mL2&[m|zm|m|zmjm1|zoaz|2033[2034
2 CONCEPTUAL DESIGN ,2,30 .
3 ADVANCED CONCEPTUAL DESIGN | P |
T2 PM FOR PROJECT DEVELOPMENT Tl f
5 PERMITTING §
6 PROJECT MANAGEMENT 81217 )
7 TITLE DESIGN |
8 |  CONSTRUCTION I
) CORROSION COUPON REMOVAL T s 2 han7 | ;
10 D&0 RISERINSTALLATION :lllllli HHHHHHI:IHIHI IIHIH;HIIH:IHHH:IHIHI IIHH[I”II[[IJHIIII JHHT lIIIlH‘IIIlI.IlgllIIIH TPV T 1122
11 CALCINE REMOVAL OPERATIONS L L N S O . s —
12 BIN SET 1
13 BIN SET 5
14 BIN SET 6
15 BINSET7
16 BIN SET 2
17 BIN SET 3 |
18 BIN SET 4 |
This schedule represents calcine retrieval and transportation activities for the DCWO, i
HWO, VWO.and TRU-Separations Options. Activities 12-18 represent retrieval of i I
calcine from a specific CSSF. The CSSFs retrieval order has not been determined. The : _
order must be coordinated between CSSF closure and the Waste Treatment Facility ; E
needs. All CSSFs will be prepared for retrieval by 1/1/2013. '
. | |
\‘
; |
j [
‘ \
‘ |
|
\l ‘
)
Project 2414CTS.MPP Task EREIOESRERES \ilostone Y S ' Rolled UpTask I3 Rolled Up Progress  IECIINGENNGN ;
Date: Thu 1/29/98 Progress MESEENE  Summary NG Roicd Up Milestone |

Page 1
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LOCKHEED MABTIN/77

Lockheed Martin Idaho Technologies Company
INTERDEPARTMENTAL COMMUNICATION

Date: January 24, 1998
To: S. E. Gifford Ms 3765 6-5162
From: F. P. Hanson MS 3655 6-0548

Subject: HLW EIS WASTE TREATMENT SCOPING STUDIES - FPH-01-98

Reference: F. P. Hanson letter to S. E. Gifford, FPH-33-97, Same Subject,
December 9, 1997

Cost Estimating has reviewed the referenced draft cost estimates and prepared
the attached final Planning Cost Estimates for the subject project. Nine
estimates have been prepared for the activities shown below; the work scope
for each activity is described in the respective estimate.

1. Other Project Costs (OPC) including conceptual design, proof of
process, permitting and documentation, start-up activities, and
related project management costs.

2. One estimate each for Option B for Calcined Sblids Storage
Facilities (CSSFs) 1 through 4, and one estimate for CSSFs 5
through 7. Since the scope and nature of work for CSSFs 5
through 7 are nearly identical, one estimate has been prepared
showing costs which may be app11ed to each of those CSSFs.

3. Installation of D&D risers
4. Removal of corrosion coupons

5. One estimate each for 0pt1on A and Option B for the Calc1ne
- Transport System. Option B incorporates an Intermediate
Transport Station with associated equipment

The general scope of work covered by the estimates includes necessary
modification of the CSSF vaults and CSSFs; construction of a new Containment
Enclosure and a new Ventilation, Instrumentation, and Control (VIC) Building
at each CSSF; construction of a new calcine transport system; and removal of
corrosion coupons from the CSSFs

The estimates incorporate all comments received to date, 1nc]ud1ng your
review of the draft estimates dated December 9, 1997 and intermediate draft
estimates for the Calcine Transport System, as well as appropriate internal
reviews. In addition, G&A and Performance Incentive Factor (PIF) fees, not
previously applied, have been added to the estimates as appropriate.




S. E. Gifford
January 24, 1998
FPH-01-98

Page 2

Option A for modification of the CSSFs incorporated relocation and reuse of
certain operational equipment. An examination of this option showed that it
did not fully meet the needs of the system and was not sufficiently cost
effective to warrant further consideration; therefore, in accordance with
your directive, estimates are provided for Option B only. ,

Assumptions which form the bases of the estimates and any concerns that may
affect the costs are shown in the attached Support Data Recapitulation
Sheets. Cost Estimate Summary Sheets, Detail Sheets, and Contingency
Analysis Sheets for each estimate are also attached for your information.
These describe in detail the scope of work and unit costs upon which the
estimates are based. In addition, a Summary of Cost Estimates has been
prepared showing the Total Project Cost for each estimate. If you have
fu;%her comments or questions regarding the estimates, please feel free to
call.

fph

Attachment
cc: Estimate File #2414-1 @"[/
F. P. Hanson File




Lockheed Martin Idaho Technologles Co.
{Rev. 06/96)

COST ESTIMATE SUPPORT DATA RECAPITULATION * '

Project Title: HLW EIS Waste Treatment Estimator: F. P, Hanson
Scoping Studies Date: 1-24-98
Calcine Retrieval and Transport ’
Type of Estimate: Planning ' : .
File No: 2414-1 Approved By: ,g,f[/
. AL~ I

I. SCOPE OF WORK: - Brief description of the proposed project.

Th1s prOJect will prepare Calcined Solids Storage Facilities (CSSFs) #1
through #7 for retrieval and transport of calcined waste to a process1ng
facility. Each CSSF vault and CSSF will be modified as required, a new
Containment Enclosure, and a new Ventilation, Instrumentation, and Control
(VIC) Building will be constructed at each CSSF, and a new calcine transport
system will be constructed. Construction of treatment and process facilities
are not in the scope of the attached estimates.

II. BASIS OF THE ESTIMATE: Orawings, Design Report, Engineers notes,
_ and/or other documentation upon which the

estimate is originated.

a. Cost Estimate for Alternative 3, Phase I & II Special Studies, Bin Set 1. B1n
Set 1 Calcine Retrieval System, Raytheon Engineers and Constructors, Inc.,
11-8-94.

b. Fea31b111ty Study Cost Est1mate, Waste Treatment Fac111t1es, Fluor Daniel
Northwest, 10 22-97.

c. Draft Bin Set Access Plan with accompany1ng tab]es, provxded by S. E.
, G1fford, cogn1zant techn1ca1 Tead ,

d. Draw1ngs, sketches, and mxsce11aneous support1ng 1nformat10n provided by S.
E. Gifford. ; :

e. Title Il Cost Est1mate,‘Waste Characterization Facility, Lockheed Idaho
Technologies Co., 11-22-94.- This estimate provides the basis for costs for
‘the Calcine Transport System Intermed1ate Transport Station. Costs are
updated to current costs. _ )




Lockheed Martin Idaho Technologies Co.

COST ESTIMATE SUPPORT DATA RECAPITULATION
(CONTINUATION)

File No: 2414-1 n N Page 2 of §

ITI. -ASSUMPTIONS: Condition statements accepted or suppbsed true without
proof or demonstration. An assumption has a direct
impact on total estimated cost.

1. The Raytheon estimate provides.a comprehensive breakdown -of work tasks and
associated costs for work required to prepare CSSF #1. The Fluor Daniel -

- estimate addresses CSSFs #2 and #3, and closely reflects the Raytheon

- estimate, with no further scope or 51gn1f1cant cost development. Because

the Raytheon estimate represents the primary scope and cost development,
it has been used as the basis of costs and scope of work addressed by the
attached estimates. Work scopes and associated labor and material costs
have been adjusted as deemed appropriate for subsequent CSSFs.

2. It has been assumed that the Raytheon estimate was developed from a
i reasonably well developed description of work scope, therefore,
quantities, unit costs, and labor effort have been incorporated as
presented in the Raytheon estimate, except as otherwise determined by
factors specific to this estimate effort. "The ‘costs provided in the
attached estimates are dependent upon the underlying assumptions,
inclusions, exclusions, and basis of quantity development and pricing for
the Raytheon estimate.

3. Design, Title III Inspection, and Management costs were applied in the
Raytheon estimate as a ‘percentage of construction costs. Those rates have
been modified for the attached estimates as follow: Title Design at 20%
of construction and GFE; Title III at 5% of construction and GFE; and PM
and CM each at 10% of construction and GFE. Title design modifications
for CSSFs #2 through #7 have been assumed at 20% of Title design costs for
CSSF #1, assuming only relatively minor design modifications would be
requ1red

4. Conceptua] design and process development costs have been assumed at 30%
of Title design costs for CSSF #1. It is assumed that conceptual design
costs would not be impacted by subsequent Title design modifications for
the remaining CSSFs. See Section IV for further comments.

6. It has been assumed that removal of corrosion coupons will be accomp1ishéd
by LMITCO operating personnel.

(Continued)

| _ I
= —————————— - N — -
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Lockheed Martin Idaho Technologies Co. '

COST ESTIMATE SUPPORT DATA RECAPITULATION
e . . (CONTINUATION) .. . - ..

PRAS T-R T

H
File No: 2414-1 2 Page 3 of 6

I11. ASSUMPTIONS: (Continued)

5. It is assumed that all demolition and new construction work will be
: competitively bid and performed by a general contractor as the prime
subcontractor, with specialty lower tier subcontractors as appropriate.
One tier of subcontractor markups has been applied, at 40% for overhead
and profit, plus 1% for bonding, in accordance with the Raytheon estimate.

7. The Raytheon estimate does not specifically identify costs for
subcontractor supervision. It has been assumed that the labor figures
incorporated include allowances for subcontractor project coordination and
supervision. Costs for personnel OS&H and site specific training have
been included at 2% of project labor, per the Raytheon estimate, for CSSF
#1, and at 1% of labor for the remaining CSSFs, assuming primarily
refresher and update training for subsequent CSSFs. Construction of the
Calcine Transport System and installation of the D& risers are assumed to
require additional personnel, therefor, the 2% allowance for training has
been applied to those estimates.

8. Unit costs are assumed to include all costs necessary to accomplish the
work including, but not necessarily limited to, site preparation,
installation and removal of waste products, decontamination and cleanup,
mobilization and demobilization, and cost of supporting organizations.

9. The labor hours shown iﬁ-the Raytheoﬁ estimate have been incorpofated;
however, current INEEL Site Stabilization Agreement rates have been used,
which may differ from the rates shown in the reference.

10. A]]owantes for undefined costs and for NQA-I have been applied as shown in
the Raytheon estimate,iand’are assumed to be appropriate for the project.

11. MatefiavaOsts haverbeenlipplied as shown in the Raytheon‘estimate, as
" appropriate, and further escalated at approximately 1.5% per year from the
date of the estimate to the current date. -

~12. The Raytheon estimate does not include costs for the Containment Enclosure
" or the VIC Building. The attached estimates assume both the structures to
be pre-engineered metal buildings, complete with appropriate services nd -
equipment. The Containment Enclosure is assumed to be 30’ x 30° or 40’ Xx
40, depending upon the vault dimension, with a 60’ eave height. The VIC
building is assumed to be 40’ x 60’ x 14’ eave height in-all cases. Costs

are based on historical data and estimating judgement. ‘

(Continued)

_— —
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Lockheed Martin Idaho Technologies Co. : : .

COST ESTIMATE SUPPORT DATA RECAPITULATION
o (CONTINUATION)

File No: 2414-1 ~ ‘Page 4 of 6

- III. ASSUMPTIONS: (Continued)

13. It is:assumedfthat minimal site preparation will be required. ' Costs have
- not been inc]uded for additional service and access roads .

14. The fol]ow1ng equ1pment is associated with the Ca]c1ne Transport System .

' and is to be located in the processing facility; costs are assumed to be
addressed in the appropriate facility cost estimate and have not been’
included herein. Equipment. numbers are 1dent1f1ed in appropriate drawings
and equipment lists.

¢ Air Handling Unit, 2, 130 CFM :
”‘ o Exhaust Fan, 830 CFM |

. Exhaust Fan, 230 CFM

o HEPA Filter w/Prefilter, 530 CFM

. HEPA Canisters w/Prefilters, 230 CFM

15. The cost estimate for Other Project Costs (OPC) is intended to show all
permitting costs associated with the entire CSSF modification and .
construction of the transport system. Costs for permitting and
documentation are assumed to encompass all -activities required.

16. The estimates identify certain activities related to demolition,
earthwork, and construction which are to be accomplished during the
overall time frame shown, rather than showing.labor hours for the specific
activities. It is assumed that the time frames and labor loading shown
are adequate to accomplish the activities.

17. The proposed schedule shown in the Raytheon estimate calls for engineering
) from 10/1997 to 10/1999, with a mid-pint of 10/1998, and all other

f activities from 12/2000 to 5/2005, with a mid-point of 11/2002. Using the
schedule of operations provided, the following activity mid-points have
been established for purposes of calculating escalation:

. Conceptual design: 2003 - 2005, mid-point 2004.

° Title design: 2005 - 2007, mid-point 2006.

e Construction: 2008 - 2013, mid-point 2011.

(Continued)
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Lockheed Martin Idaho Technologies Co.

" COST ESTIMATE SUPPORT DATA RECAPITULATION
- o _(CONTINUATION) . . ... . .

R Sy,

‘File No: 2414-1 . Page 5 of 6

III. ASSUMPTIONS: (Continued) ' o :
e Installation of D&D risers: Mid-point of operations (2014 - 2033), 2023

° Remova]ﬁof corrosion coupons: M{d;point of cOnstructiopi'ZOll

f . 19. It is éssumed that tﬁe Calcine Transport Syétem will consist of two
separate systems. The quantities shown in the estimate reflect total
quantities for the two systems. : .

21. It is assumed that the Intermediate Transport Station for Option B will be
of reinforced concrete construction housing process equipment, with a pre-
engineered metal building portion housing utilities and support equipment,
and that the facility will require normal features for equipment shielding
and accessibility, personnel protection, and normal utilities, HVAC, and
electrical services. - ~

20. Information available to the cognizant technical lead indicates that, due
to corrosion failure of piping in CSSFs 2 and 3, radiological conditions
arising from contamination are similar to CSSF #1. The estimates for
CSSFs 2 and 3 have been prepared with that factor in mind, and labor
allowances incorporated accordingly.

22. LMITCO G&A has been applied at 23% of construction and GFE, with a
$500,000 ceiling applied, and the Performance Incentive Fee (PIF) has been
applied at 5.5%. Procurement fees have been assumed at 1%, as procurement
support to DOE, rather than the normal 3% fee. Adders are applied to each
estimate based on the assumption the work addressed therein will be

.. accomplished in one year. . A




Lockheed Martin Idaho Technologies Co. -

COST ESTIMATE SUPPORT DATA RECAPITULATION
~ (CONTINUATION) .

File No: 2414-1 , : ' Page 6 of 6

IV. CONTINGENCY GUIDELINE IMPLEMENTATION: The percentage used for
i _ contingency as determined by the contingency allowance guidelines can

' be altered to reflect the type of construction and conditions that may
impact the total estimated cost.

Time constraints and lack of definitive design and project requirements have
been taken into consideration in generating the costs and attendant rates of
contingency shown in the estimate. Very little is known at this time
regarding specific facility and process requirements, and there is a very real
potential for encountering radiological conditions beyond those anticipated,
resulting in increased labor and equipment costs. This, together with the
unknowns associated with subsurface work and radiological. conditions, with the
inherent possibility of encountering differing conditions as existing work is
opened up, create a high potential for increased costs.. Some equipment may
not be standard and may require development, and the schedule extends over
many years. For these reasons, the rate of contingency typically exceeds the
- guidelines for a planning estimate and extends into the range for special
conditions, as defined by DOE/FM 50, Cost Estimating Guide, Vol. 6, and the
INEEL Cost Estimating Guide. :

Overall contingency rates for escalated estimates are slightly higher than
unescalated estimates, due to the assumed higher degree of associated risk as
activities and costs are extended into the out years.

V. OTHER COMMENTS/CONCERNS SPECIFIC TO THE ESTIMATE:

Individual estimates have been prepared for Other Project Costs (OPC); two
options for the Calcine Transport System; and each of CSSFs 1 through 4.
Since the scope and nature of work for CSSFs 5 through 7 are nearly identical,
one estimate has been prepared showing costs which may be applied to each of
i those CSSFs. After analyzing draft cost estimates for Option A and Option B,
for CSSF modifications, it was determined by the cognizant technical lead that
Option A did not sufficiently meet system requirements and would not be
further pursued; therefore, complete estimates are provided only for Option B
for each case, and Summary Sheets are provided for both escalated and
unescalated costs for each estimate. Separate estimates have also been
prepared for installing D&D risers and for removing corrosion coupons.

The allowance of 30% of construction for Title Design included in the Raytheon
estimate appears excessive for this magnitude of work. It was determined by
the cognizant technical lead that this allowance was based on the total Tack
of a-proven retrieval method at the time the Raytheon estimate was prepared.
Because of subsequent design development, the allowance is reduced to 20% in
the attached estimates.
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Lockheed Martin Idahe Technologies Co.

SUMMARY OF COST ESTIMATES

HLW EIS WASTE TREATMENT PLANNING ESTIMATE  |DATE: 24AN 1938
SCOPING STUDIES . ESTIMATE NO. 2414-1
CALCINE RETRIEVAL AND TRANSPORT cuscxsn
LOCATION: INEEL-ICPP - PREPARED BY: F.P. HANSON
REQUESTOR: K L. \_NILLIAMS APPROVED
OPTIONB
ACTIVITY
UNESCALATED ESCALATED
COSTS COSTS
OTHER PROJECT COSTS (OPC) $28,300,000 $41,100,000
CSSF #1 $37,100,000 $52,750,000
. CSSF#2 $24,000,000 $34,000,000
CSSF#3 $23,400,000 $33,100,000
CSSF #4 $16,000,000 szz.Soo.ooo
CSSF #5 $14,700,000 $21,000,800
CSSF#5 © $14,700,000 $21,000,000
CSSF #7 $14,700,000 $21,000,000
INSTALL D&D RISERS - $5,100,000 $10,300,000
REMOVE CORROSION COUPONS $1,125,000 ~ $1,620,000
TOTAL PROJECT COST $179,125,000 $258,370,000
(LESS TRANSPORT SYSTEM) ' '
CALCINE TRANSPORT SYSTEM OPTIONS
CWO & TRU SEPARATION OPTIONS (4) f $15,300,000 $21,650,000
HWO, VWO, DCWO OPTIONS (B) szo.4oo.ooo" $25,000,000




Lockheed Martin Idaho Technolegies Co.
Rev. 8356

COST ESTIMATE SUMMARY

PROJECT NaME: HLW EIS -WASTE TREATMENT SCOPING STUDIES Tyre oF esTiMATE:  PLANNING

CALCINE RETRIEVAL AND TRANSPORT

PROJECTNG:  2414-1 (OPC)

DATE: 22-Jan-1898

e .S G

Locamont:  INEEL -ICPP PREPARED BY: F. P. HANSON
recuesTor: K. L. WILLIAMS RePoAT NaMe:  Cost Estimate Summary
APPRT BY:;
wBs Cost Estimate Element Total Total
Element : Unescalated Escalation Inc! Escalation
kA1 OSTS - DESIGN . >>  $18.000.000
1.1 CONCEPTUAL DESIGN - 12,500,000 5,500,000 . 18,000,000
12 J - MENT . p> $2700000
121 DESIGN PROJECT MANAGEMENT 1,875,000 . 825,000 | 2,700,000
3 G MENTATIO  b> s4800600
13.1 PLANS AND SAFETY REVIEWS 3,340,000 1,469,600 4,809,600
14 - | STABTUP ACTIVITIES - ‘P> $5.115.456
1.4.1 SO TESTING AND ORR 3,552,400 1,563,068 5,115,456
15 GEAPIE b> s
151 G&A/PIF ADDER 0 1] 0
152 PROCUREMENT FEES 0 0 |>> . S0
SUBTOTAL INC.LUDING ESCALATION 21,267,400 8,357,656 >> $30,625,056
-PROJECT CONTINGENCY
MANAGEMENT RESERVE >> S0
CONTINGENCY >> $10,474,944
TOTAL ESTIMATED COST >> __$41,100,000

WJE! ST PARAMETERS

EDI AS A % OF CONST. + GFE= **."%

CONTINGENCY= 34.20%




Lockheed Martin Idaho Technologies Co. +COST ESTIMATE SUMMARY

pno.;scr NamE: HLW EIS -WASTE TREATMENT SCOPING STUDIES TyreoFesTMATE:  PLANNING DATE: 22.Jan-1998
. CALCINE RETRIEVAL AND TRANSPORT - PROJECT NO: 2414-1 (OPC) TIME: 15:15:43

tocanont:  INEEL - ICPP PREPARED 8Y: F. P, HANSON CHECXED 8Y: :

REQuUEsTOR: Kl L. WILLIAMS ReroRTNAME:  Cost Estimate Summary

i : ¥

EECTUP

EDt AS A % OF CONST. + GFE= . ***.**%

CONTINGENCY= 33.07%

: T

wes Cost Estimate Element Total ‘ Total
Element Unescalated ‘ Escalatien In¢! Escalation
11 P - DES! »> $12.500,000

1.1.1 CONCEPTUAL DESIGN 12,500,000 0 12,500,000
12 OSTS - MANAGEME > $1,875,000

121 DESIGN PROJECT MANAGEMENT 1,875,000 0 1,875,000
13 PERMITTING AND DOCUMENTATION »> $3,340.000

13.1 PLANS AND SAFETY REVIEWS 3,340,000 0 3,340,000
14 STARTUP ACTIVITIES _ o |> $3.552.400

1.4.1 SO TESTING AND ORR 3,552,400 0 3,552,400
15 GRAPIF > s0

1.5.1 G&A/PIF ADDER [+] 4] ]

152 PROCUREMENT FEES o 0 |>» [3)

SUBTOTAL INCLUDING ESCALATION 21,267,400 0 |>> $21,267,400
PROJECT CONTINGENCY
MANAGEMENT RESERVE »> $0
CONTINGENCY : »> $7,032,600
»>  $28,300,000
PROJECT COST PARAMETERS '




Lockheed Martin Idaho Technologies Co. - COST ESTIMATE SUMMARY

PROUECT NAME: HLW EIS -WASTE TREATMENT SCOPING STUDIES Tvre OFeSTMATE:  PLANNING . OATE  23-Jan-1598

" CALCINE RETRIEVAL AND TRANSPORT - OPTION B PROJECTNO:  2414-1-1 (CSSF 1) , . 08:54:22
Location 1: - INEEL -ICPP - _ prePareDBY:  F. P. HANSON CHECKED BY:
reouesTor: K. L WILLIAMS AEPORT NAME:  Cost Estimate Summary } -
: APPRD BY: -
' 7
wBs Cost Estimate Element “Total - Co Total
Element Unescalated Escalation incl Escatation
a1 NGINEERIN IGN AND INSPECTION b> $5.760,000
111 DESIGN ENGINEERING 3,600,000 864,000 4,464,000
112 TITLE Il INSPECTION $00,000 356,000 1,286,000
12 MANAGEMENT - p> §5,184.000
1.2.1 PROJECT MANAGEMENT 1,800,000 792,000 2,592,000
122 CONSTRUCTION MANAGEMENT 1,800,000 792,000 2,592,000
13 CONSTRUCTION > §22.815,105
131 |GENERAL CONDITIONS 236,475 104,049 .. 340,524
132  [SITEWORK 11,013,683 4,845,020 15,859,703
133 .. |CONCRETE 1,521,726 669,560 2,191,286
134 MASONRY 0 ° o
135 METALS 37,671 ' 16,575 54,245
136 WOOD & PLASTICS o 0 0
137 THERMAL & MOISTURE PROTECTION .0 ] ]
138 DOORS & WINDOWS 34,150 15,026 43,176
1.3.9 FINISHES 59,314 26,098 85,412
1310 |SPECIALTIES o o 0
13.1 EQUIPMENT 1,380,985 607,633 1,988,618
1342 FURNISHINGS () 0 : 0
1.3.13 SPECIAL CONSTRUCTION 221,687 97,542 319,229
13.14 CONVEYING SYSTEMS 251,836 110,808 362,644
1.3.15 MECHANICAL 584,246 261,468 855,714
1.3.16 ELECTRICAL 492,051 216,502 708,553 -
14 NM FURNISHED EQUI >> 91.863
1.4.1 GOVERNMENT FURNISHED EQUIP. 2,126,370 765,493 2,891,863
15 G&APIF e > $1,849.679
1.5.1 GSA/PIF ADDER 1,284,499 565,180 1,849,679
152 PROCUREMENT FEES 179,702 77368 |>> $257.070
SUBTOTAL INCLUDING ESCALATION 27,534,395 11,223,322 | >> $38,757,717
PROJECT CONTINGENCY
MANAGEMENT RESERVE >>  §2,781,372
CONTINGENCY — e >> $11,210,811
TOTAL ESTIMATED COST — e e e frrme v e e o, $89 750,000

PROJECT COST PARAMETERS
EDI AS A % OF CONST. + GFE= 22.00%

CONTINGENCY= 36.70%




Lockheed Martin Idaho Technologies Co.
Pno.xecrm -HLW EIS -WASTE TREATMENT SCOPING STUD|ES TypPe OF ESTIMATE: - PLANNING

+.COST ESTIMATE SUMMARY:

" CALCINE RETRIEVAL AND TRANSPORT -OPTIONB prouecTno:  2414-1-1 (CSSF 1) OATE: 23""“" 998
rocamon: INEEL - ICPP PREPAREDBY: _ F. P. HANSON CHECKED BY: “m
RequesTor: K. L. WILLIAMS REPORT NAME:  Cost Estimate Summary
APPRD BY:
wBs Cost Estimate Element Total Total
Element Unescalated Escalation Incl Escalation
11 NEERIN IGN A PECTION > $4,500,000
1.1.1 DESIGN ENGINEERING ' 3,600,000 0 3,600,000
112 TITLE Ill INSPECTION 800,000 0 900,000
12 MANAGEMENT COSTS >>  $3.600.000
121 PROJECT MANAGEMENT 1,800,000 0 1,800,000
122 CONSTRUCTION MANAGEMENT 1,800,000 0 1,800,000
13 CONSTRUCTION b> §1 24
131 |GENERAL CONDITIONS 236,475 0- 236,475
132 SITEWORK 11,013,683 0 11,013,683
133 CONCRETE -1,521,726 0 1,521,726
13.4 MASONRY 0 0 0
1.3.5 METALS 3r.6m 0 37,671
13.6 WOOD & PLASTICS 0" 0 0
137 THERMAL & MOISTURE PROTECTION 0 0 0
138 DOORS & WINDOWS 34,150 0 34,150
139 FINISHES 59,314 0 59,314
1310  |sPeciALTIES 0 0 0
13.41  |EQUIPMENT 1,380,985 ) 1,380,985
13.12  |FURNISHINGS .0 0 0
1343 |SPECIAL CONSTRUCTION 221,687 0 221,687
13.14  |CONVEYING SYSTEMS 251,836 0 251,836
13.15  |MECHANICAL 594,245 0 594,245
*
1316  |ELECTRICAL 432,051 0 492,051
14 RN I UIP b>  $2,126.370
1.4.1 GOVERNMENT FURNISHED EQUIP. 2,126,370 0 2,126,370
15 GLAPIF - 7 > 4,499
15.1 GEAPIF ADDER 1,284,499 o | 1,284,499
152~ |PROCUREMENT FEES : 78,702 o' |>» $179.702
. SUBTOTAL INCLUDING ESCALATION 27,534,385 0 |>> $27,534,395
- PROJECT CONTINGENCY T '
" MANAGEMENT RESERVE : >>  $1,943,439
_ CONTINGENCY - >>  §7,622,166
TOTAL ESTIMATED COST "=="-=""* * - >> ~$37.100.000

PROJECT COST PARAMETERS
EDI AS A % OF CONST. + GFE= 25.00%

CONTINGENCY= 34.74%




Lockheed Martin Idahe Technologies Co. COST ESTIMATE SUMMARY _
PROJECTNAME. HLW EIS -WASTE TREATMENT SCOPING STUDIES TYPEOFESTIMATE: PLANNING DATE: 23-Jan-1998
CALCINE RETRIEVAL AND TRANSPORT -OPTION B  prouECcTNG: . 2414-1-2 (CSSF 2) : TME. -, . 09:45:18
tecanons:  INEEL -ICFP preparep8Y: © F. P. HANSON - CHECKED BY: .
RecuesToR: K. L. WILLIAMS RepoRTNaME:  Cost Estimate Summary
. ) APPRD BY: i E
/ E
WBS Cost Estimate Element . ‘ o Total Total
Element . : Unescalated Escalation Inct Escalation
14 N IGN AND INSPECTION o . b> steras00
1.1.1 DESIGN ENGINEERING 720,000 316,800 - 1,036,800
112 TITLE 11t INSPECTION 650,000 286,000 936,000
12 AGEMENT COST: ‘ >>  $3,111,000
12.1 PROJECT MANAGEMENT 1,275,000 0 1275000
122 . [CONSTRUCTION MANAGEMENT 1,275,000 §61,000 | 1,835,000
113 CONSTRUCTION >> $15.903.115
1.3.1 GENERAL CONDITIONS T 79,168 34,834 114,002
132 SITEWORK 6,912,013 3,041,286 9,853,299
133 CONCRETE ' _ 1,020,501 445,020 : 1,469,521
134 MASONRY (1 o e
135 METALS _ 37,671 16,575 54,245
136 WOOD & PLASTICS 0 ool e | 0
137 THERMAL & MOISTURE PROTECTION o | - 0 o
13.8 DOORS & WINDOWS : 34,150 15,026 49,176
13.8 FINISHES - 64,411 , 28,341 92,752 -
13.10 SPECIALTIES o o 0
13.11 EQUIPMENT 1,188,716 527,875 1,727,591
13.12 FURNISHINGS 0 o 0
1313 SPECIAL CONSTRUCTION 291,171 128,115 419,286
13.14 CONVEYING SYSTEMS ’ 278,560 122,567 401,127
1345 MECHANICAL 596,103 262,285 858,388
13.16 ELECTRICAL ’ 530,366 233,361 763,727,
14 M RNISH 1P, : > $2,290,530
1441 GOVERNMENT FURNISHED EQUIP. 1,684,213 606317 | 2,290,530
15 GEAPIE : b>  §1.412,031
1.5.1 G&A/PIF ADDER 980,577 431,454 1,412,031
152 PROCUREMENT FEES 127,260 54656 |>> $181,936
SUBTOTAL INCLUDING ESCALATION 17,755,800 C 7118512 | >> $24,871,412
PROJECT CONTINGENCY
MANAGEMENT RESERVE >>  $1,878,761
CONTINGENCY ~ : ' ’ >>  $§7,149,827
TOTAL ESTIMATED COST ™~~~ =~~~ ——————"[— """ - >> $34.000,000

PROJECT COST PARAMETERS
EDI AS A % OF CONST. + GFE= 11.00%

CONTINGENCY= 36.70%




Lockheed Martin Idaho Technologies Co.
Rev. 696

COST ESTIMATE SUMMARY

PROJECT NaME: HLW EIS -WASTE TREATMENT SCOPING STUDIES TvPeoFesTMATE:  PLANNING -~

wiF

CALCINE RETRIEVAL AND TRANSPORT - OPTIONB  prougCTNO:  2414-1-2 (CSSF 2) . %“E 33?4’;!;;998
LOCATION 1: INEEL - ICPP " PREPARED BY: F. P. HANSON CHECKED By: %ﬁ :
REQUESTCR: K. L. WILLIAMS REPORT NAME: Cost Estimate Summary /
APPRD BY:
was Cast Estimate Element o Total Do o
Element . Unescalated Escalation Inel Escalation
1 RING, DESIGN AND INSPECTION > $1.370.000
111 DESIGN ENGINEERING - 720,000 ] 720,000
1.1.2 TITLE HI INSPECTION 650,000 ] 650,000
L2 ME T > $2,550.000
1.2.1 PROJECT MANAGEMENT 1,275,000 ] 1,275,000
122 CONSTRUCTION MANAGEMENT 1,275,000 ] 1,275,000
=) CONSTRUCTION : > $11.043.830
1.3.1 GENERAL CONDITIONS 79,168 ] 79,168
132 SITEWORK 6,912,013 0 6,912,013
13.3 CONCRETE 1,020,501 ] 1,020,501
1.3.4 MASONRY ] 0 o
135 METALS 37,671 0 37,671
1.3.6 WOOD & PLASTICS 0 0 0
13.7 THERMAL & MOISTURE PROTECTION 0 ] )
13.8 DOORS & WINDOWS 34,150 0 34,150
13.8 FINISHES 64,411 0 - 64,811
1.3.10 SPECIALTIES ] 0 o
1.3.11 EQUIPMENT ! 1,199,716 ] 1,199,716
13.12 FURNISHINGS | 0 0 0
1.3.13 SPECIAL CONSTRUCTION 3 251,171 0 291,17
1.3.14 CONVEYING SYSTEMS 278,560 0 278,560
1.3.15 MECHANICAL 596,103 0 596,103
1.3.16 ELECTRICAL 530,366 0 530,366
4 R H 1P ;> §1.684213
1.4.1 GOVERNMENT FURNISHED EQUIP. 1,684,213 0 1,684,213
S GEAPIF :» $980.577
1.5.1 G&A/PIF ADDER 980,577 0 980,577
152 PROCUREMENT FEES 127,280 0 . » 8127280
SUBTOTAL INCLUDING ESCALATION 17,755,900 0 l »> $17,755,500
PROJECT CONTINGENCY |
"MANAGEMENT RESERVE—— r>>  $1,383.590
. - CONTINGENCY "| >> §4,860,510
!
TOTAL ESTIMATED COST >>  $24.000.000

PROJECT COST PARAMETERS
EDL AS A % OF CONST. + GFE= 171.00%

CONTINGENCY= 35.717%




Lockheed Martin Idaho Techniologies Co.
mmscrume HLW EIS -WASTE TREATMENT SCOPING STUDIES TYre oF esTMaTE: - PLANNING

COST ESTIMATE SUMMARY

DATE ~  23-Jan-1998

CALCINE RETRIEVAL AND TRANSPORT - OPTIONB PRoECTNG: -, 2414-1-3 (csss 3) ‘ ™E. -00:
LOCATION 1: INEEL - ICPP preparepey: | F. P. HANSON CHECKED BY: »@4230'49
REQUESTOR: .~ K. L. WILLIAMS REPORT NAME: Cost Estimate Summary , -
i R APPRDBY: __
WBS Cost Estimate Eiement Total o Total . -
Element Unescalated Escalation Inc! Escalation -
11 ENGINEERING, DESIGN AND INSPECTION , ' L> $1,929,600
114 DESIGN ENGINEERING 720,000 316,800 1,036,800
1.12 TITLE Ht INSPECTION 620,000 272,800 852,800
12 ANAGEM 0! N >>  $3.050,000
1.2.1 PROJECT MANAGEMENT 1,250,000 .0 . 1,250,000
122 CONSTRUCTION MANAGEMENT 1,250,000 §50,000 1,800,000 |
13 CONSTRUCTION p> - $16,447.410
131 GENERAL CONDITIONS 79,215 34,855 " 114,070
132 SITEWORK 6,564,926 2,888,567 9,453,493
133 CONCRETE 1,020,501 445,020 1,469,521
13.4 MASONRY 0 0 ]
135 METALS 37,671 16,575 - 54,245
136 WOOD & PLASTICS o .0 0
137 THERMAL & MOISTURE PROTECTION 0 0 -0
1.3.8 DOORS & WINDOWS 34,150 15,026 43,176
139 FINISHES 64,411 28,341 82,752
13.10 SPECIALTIES ] ] 0
13.11 EQUIPMENT 1,207,349 §31,234 - 1,738,583
13.12 FURNISHINGS ) 0 0 o
1313 SPECIAL CONSTRUCTION 291,171 128,115 419,286
13.14 CONVEYING SYSTEMS 278,560 122,567 401,127
13.15 MECHANICAL 619,048 272,381 891,429 -
13.16 ELECTRICAL 530,366 233,361 763,727
14 GOVERNMENT FURNISHED EQUIP,  b> s2.290
1.4.1 GOVERNMENT FURNISHED EQUIP. 1,684,213 606,317 2,290,530
15 &API >> 385,611
15.1. G&A/PIF ADDER 962,230 423,381 1,385,611
15.2 PROCUREMENT FEES 124,116 53264 |>> $177.380
SUBTOTAL INCLUDING ESCALATION 17,337,927 6,942,604 [ >> $24,280,531
i
. PROJECT CONTINGENCY
MANAGEMENT RESERVE > $1,830,093 i
CONTINGENCY >> $6,889,376 |
TOTAL ESTIMATED COST - >> _saa.mo.ooo
PROJECT COST PARAMETERS .
EDI AS A % OF CONST. + GFE= 11.00%
CONTINGENCY= 36.32%




Lg:-’kgged Martin Idaho Technologies Co. ~COST ESTIMATE SUMMARY

PROJECTNAME: HLW EIS -WASTE TREATMENT SCOPING STUDIES TYPEOFESTMATE: PLANNING OATE ©  23-Jan-1998
CALCINE RETRIEVAL AND TRANSPORT - OPTION B PROJECTNG:  2414-1-3 (CSSF 3) TME. 4~ . 10-03-48
tocanon 1 INEEL -ICPP preparepsy:  F. P. HANSON CHECKED BY: U
REQUESTOR: K. L. WILLIAMS REPORT NAME: Cost Estimate Summary
R APPRD BY:
WwBS ‘Cdst Estimate Element ; Total SRR [ P WS ER
Element Unescalated Escalation Incl Escalation
11 ENGINEERING, DESIGN AND INSPECTION - b>  $1,340,000
1.1.1 DESIGN ENGINEERING . - 720,000 0 720,000
112 TITLE I} INSPECTION 620,000 0 620,000
12 MANAGEMENT COSTS ' b>  $2.500.000
121 PROJECT MANAGEMENT 1,250,000 : 0 1,250,000
122 CONSTRUCTION MANAGEMENT , 1,250,000 0 1,250,000
13 CONSTRUCTION >> $10.727.368
'13.1 GENERAL CONDITIONS ‘ 79,215 Y 79,215
132 SITEWORK ' 6,564,926 o 6,564,926
133 CONCRETE : - 1,020,501 0 1,020,501
134 MASONRY 0 0 0
135 METALS ) 37,671 0 37,671
136 WOOD & PLASTICS - . . 0 0 0
137 THERMAL & MOISTURE PROTECTION 0 0 0
13.8 DOORS & WINDOWS 34,150 0 34,150
1358 FINISHES 64,411 0 64,411
13.10 SPECIALTIES : 0 0 o
13.11 EQUIPMENT i 1,207,349 0 1,207,349
13.12 FURNISHINGS 0 0 0
13.13 SPECIAL CONSTRUCTION 291,11 0 291,171
13.14 - |CONVEYING SYSTEMS _ . 278,560 0 278,560
13.15 MECHANICAL 619,048 0 619,048
13.16 ELECTRICAL » §30,366 0 §30,366
14 N \P. > 84.21
14.1 GOVERNMENT FURNISHED EQUIP. 1,684,213 0 1,684,213
13 GEAPIE . : >> $962,230
151 . |G&APIF ADDER e L 962,230 oo | 862,230
152 PROCUREMENT FEES' - 124116 0 > $124116
SUBTOTAL INCLUDING ESCALATION ' o 17,337,927 o | s> 17,337,827
PROJECT CONTINGENCY '
MANAGEMENT RESERVE — — - ——————15> . §1,345,792
CONTINGENCY ™ - e oo - e s> . $4,712,281
- TOTAL ESTIMATED COST - : >> __$23.400.000

PROJECT COST PARAMETERS
EDI AS A % OF CONST. + GFE= 71.00%

CONTINGENCY= 34.96%




. ReouesTor: ;. K L. WILLIAMS

Lockheed Martin Idaho Technologies Co. COST ESTIMATE SUMMARY .
PROUECT NaME: HLW EIS -WASTE TREATMENT SCOPING STUDIES TYPEOFEsTMATE:  PLANNING DATE: . - 23-Jan-1998

- CALCINE RETRIEVAL AND TRANSPORT - OPTIONB PROJECTNO: 2414-1-4 (CSSF &) . TIME: 10:21:
LOCATION 1: INEEL - ICPP - PREPARED 8Y: F. P. HANSON CHECKED BY: yi /27

REPORTNAME: Cost Estimate Summary

APPRTD BY: ﬁé;l/
4

EDI AS A % OF CONST. + GFE= 14.00%

CONTINGENCY= 35.93%

wBS Cost Estimate Element N Total . T Total
Element ) Unescalated Escalation Incl Escalation
1 I IGN AND | T p> §1.641.600
111 DESIGN ENGINEERING 720,000 316,800 1,036,800
112 TITLE Il INSPECTION 420,000 184,800 604,800
2 Mﬁm - bs> -~ $2.013.000
121  |PROJECT MANAGEMENT 825,000 ) 825,000
122 CONSTRUCTION MANAGEMENT 825,000 - 363,000 1,188,000
13 CONSTRUCTION  b> $94s2389
131 GENERAL CONDITIONS 42,042 18,499 - ‘ 60,541
132 SITEWORK 2,818,113 1,235,570 4,058,083
133 CONCRETE 1,020,501 443,020 1,469,521
13.4 MASONRY 0 ° 0
125 METALS 37,671 16,575 54,246
136 WOOD & PLASTICS o () 0
137 THERMAL & MOISTURE PROTECTION 0 ) 0
138 DOORS & WINDOWS 34,150 15,026 - 43,176
139 FINISHES 59,314 26,008 85,412
1.3.10 SPECIALTIES Q 0 .0
1311 |EQUIPMENT, 944,004 415,401 1,359,435
13.12 FURNISHINGS 0 0 0
1313 SPECIAL CONSTRUCTION 246,630 108,517 355,147
13.14 CONVEYING SYSTEMS 251,836 110,808 362,644
13.15 MECHANICAL 599,245 263,668 862,913
13.16 ELECTRICAL 510,570 224,651 735,221
1.4 o) M ANISH ulp > $2.290,530
1.4.1 GOVERNMENT FURNISHED EQUIP. 1,684,213 606,317 2,290,530
15 GLAPIE >>  $1,038,041
15.1 G&A/PIF ADDER 720,862 317,179 1,038,041
1.5.2 PROCUREMENT FEES 82,484 34945 | > 17.429
SUBTOTAL INCLUDING ESCALATION 11,841,725 4T1.274 | >> $16,552,999
PROJECT CONTINGENCY
MANAGEMENT RESERVE >> $1,289,840
CONTINGENCY >> $4,657,161
TOTAL ESTIMATED COST >>  $22,500.000
0Ji OST PARAMETERS




Lockheed Martin Idaho Technologies Co.
Rev. 8596

, COST ESTIMATE SUMMARY

PROJECT NAME: HLW EIS -WASTE TREATMENT SCOPING STUDIES TvPe oresTmate:  PLANNING

DATE: 23-Jan-1998

, CALCINE RETRIEVAL AND TRANSPORT - OPTIONB  PROECTNG:  2414-1-4 (CSSF 4) TME . 10:15:51
tocamon . INEEL - ICPP prerareogy:  F. P. HANSON cHecxep ay: | A
REQuEsTOR: - K. L. WILLIAMS REPORT NAME: Cost Estimate Summary v
. Co APPRD BY:
- i : B i ot
WBS Cost Estimate Element Total “Total
Element Unescalated Escalation Incl Escalation
11 INEERIN IGN PECTION 5> $1,140.000
RER DESIGN ENGINEERING 720,000 0 720,000
112 TITLE 1l INSPECTION 420,000 0 420,000
12 MANAGEMENT COSTS >>  $1,650,000
1.2.1 PROJECT MANAGEMENT _ 825,000 0 825,000
122 CONSTRUCTION MANAGEMENT 825,000 0 825,000
13 " |consTRUCTION >>  $6.564,166
13.1 GENERAL CONDITIONS 42,042 0 42,042
132 SITEWORK 2,818,113 0 2,818,113
133 CONCRETE 1,020,501 0 1,020,501
13.4 MASONRY .0 0 0
1.3.5 METALS 37,671 0 37,671
1.3.6 WOOD & PLASTICS o 0 [
137 THERMAL & MOISTURE PROTECTION 0 0 (]
1.3.8 DOORS & WINDOWS 34,150 0 34,150
13.% FINISHES 59,314 o §9,314
1.3.10 SPECIALTIES 0 0 ()
13.11 EQUIPMENT 944,094 0 944,094
1312 FURNISHINGS .0 0 0
1343 |SPECIAL CONSTRUCTION 245,630 0 . 245,630
1.3.14 CONVEYING SYSTEMS 251,836 0 251,836
13.15 MECHANICAL 599,245 0 599,245
1.3.16 ELECTRICAL 510,570 0 510,570
14 Vi T FURNI u b>  $1.684.213
1.4.1 GOVERNMENT FURNISHED EQUIP. 1,684,213 0 1,684,213
1.5 GEAPIF . >> ° $720.862
1.5.1 GRA/PIF ADDER 720,862 0 720,852
152 |PROCUREMENT FeES 82,484 o |>> $82484
SUBTOTAL INCLUDING ESCALATION 11,841,725 o |»> $11,841,725
PROJECT CONTINGENCY . ‘
MANAGEMENT RESERVE >> - $905172
CONTINGENCY ~ >> 53,253,103
TOTAL ESTIMATED COST >>___$16.000.000

PROJECT COST PARAMETERS
EDI AS A % OF CONST. + GFE= 14.00%

CONTINGENCY= 35.12%




Lockheed Martin Idaho Technologies Co. COST ESTIMATE SUMMARY ,
PROJECT NawE: HLW EIS -WASTE TREATMENT SCOPING STUDIES Tve o esmwate:  PLANNING DATE  23-Jan-1998
CALCINE RETRIEVAL AND TRANSPORT -OPTIONB PROuECTNO:  2414-1-5 (CSSFs 5 - 7) 30:38:
LOCATION 1: INEEL - ICPP PREPARED BY: F.P. HANSON
requestor: K. L. WILLIAMS : - ‘ REPORTNAME: Cost Estimate Summary
wBS Cost Estimate Element ' - ~Tetal . Total
Element Unescalated Escalation Incl Escalation
11 GINEERING, DESIGN AND INSPECTION B ‘ b>  $1,332.000
111 |DESIGN ENGINEERING © . 720,000 172,800 892,800
1.12 TITLE Il INSPECTION 305,000 134,200 439,200
12 A M 0 >>  $2,188.800
121 PROJECT MANAGEMENT 760,000 334,400 - 1,094,400
122 CONSTRUCTION MANAGEMENT 760,000 " 334,400 1,094,400
13 CONSTRUCTION >>  $8.533,071
13.1 GENERAL CONDITIONS 33,568 14,770 43338
132~ |SITEWORK 2,818,113 1,239,970 4,058,083
133 CONCRETE 113,649 50,006 : 163,655
134 MASONRY o ) ()} -0 | [
135 METALS _ _ 37,67 16,575 | 54,245
136" WOOD & PLASTICS [ o (] 0
137 THERMAL & MOISTURE PROTECTION 0 o ]
138 DOORS & WINDOWS 34,150 15,026 43,176
1.38 FINISHES ' 64,411 28,341 92,752
13.10 SPECIALTIES - o o 0
13.11 EQUIPMENT 1,116,330 : 491,185 1,607,515
13.12 FURNISHINGS 0 0 0
1313 |SPECIAL CONSTRUCTION 291,171 |0 128,115 415,286
1.3.14 CONVEYING SYSTEMS 278,560 122,567 401,127
13.15 MECHANICAL 619,048 272,381 891,429
1316  [ELECTRICAL 518,072 228,392 . 747,484
14 GOVERNMENT FURNISHED EQUIP. 5> $2,290,530
1.4.1 GOVERNMENT FURNISHED EQUIP. 1,684,213 606,317 2,290,530
18 GRAPIE b>  $984.743
1.5.1 GSA/PIF ADDER 683,849 300,894 984,743
152 PROCUREMENT FEES ' 76,100 32,136 |>> $108.236
SUBTOTAL INCLUDING ESCALATION ' 10,914,905 | - 4,522,475 |>> $15,437,380
PROJECT CONTINGENCY
MANAGEMENT RESERVE > $1,191,658
CONTINGENCY 5> saarose2 |
TOTAL ESTIMATED COST >> _$21,000.000 i

PROJECT COST PARAMETERS

EDI AS A % OF CONST. + GFE= 12.00%

CONTINGENCY= 36.03%




¢

Lgﬁkgged Martin Idaho Technologies Co. - COST ESTIMATE SUMMARY

PROUECT Name: HLW EIS -WASTE TREATMENT SCOPING STUDIES tvpe oFesTmate:  PLANNING DATE: 23-Jan-1958
CALCINE RETRIEVAL AND TRANSPORT - OPTIONB PROJECTNG:  2414-1-5 (CSSFs 5-7) TIME, 10:39:47
LocaTion 1. INEEL - ICPP PREPARED BY: F. P. HANSON CHECKED 8Y: @
REQUEsTOR: - K. L. WILLIAMS i REPORT NAME: Cost Estimate Summary
L . APPRD BY:

WBS Cést Eétimate Element Total e “* Toti”
Element - Unescalated ___Escalation Incl Escalation
13 RING, DESIGN PECTION _ >>  $1,025,000

1.1.1 DESIGN ENGINEERING 720,000 ] 720,000
1.1.2 |TITLE 111 iINSPECTION 305,000 0 305,000
12 MANAGEMENT COSTS >>  §1,520.000
121 PROJECT MANAGEMENT 760,000 0 760,000
122 CONSTRUCTION MANAGEMENT 760,000 o 760,000
13 CONSTRUCTION : s §$5.925.7.
131 GENERAL CONDITIONS 33,568 0 33,568
132 SITEWORK ’ 2,818,113 0 2,818,113
133 CONCRETE 113,649 0 113,649
134 MASONRY 0 ] 0
135 METALS 37,671 0 37,6Mm
136 WOOD & PLASTICS (] 0 0
13.7 THERMAL & MOISTURE PROTECTION o 0 o
13.8 DOORS & WINDOWS 34,150 0 34,150
139 FINISHES 64,411 0 64,411
13.10 SPECIALTIES 0 0 ]
13.11 EQUIPMENT 1,116,330 0 1,116,330
1312 FURNISHINGS 0 0 (]
13.13 SPECIAL CONSTRUCTION 291,11 0 291,171
1.3.14 CONVEYING SYSTEMS 278,560 o 278,550
1.3.15 MECHANICAL 619,048 0 615,048
1.3.16 ELECTRICAL 519,072 0 519,072
14 \ NT FURNISHED EQUIP >  $1.684.213
1.4.1 GOVERNMENT FURNISHED EQUIP. 1,684,213 0 1,684,213
18 GEAPIE - b> . §683,849
1.5.1 G&A/PIF ADDER 683,849 o 683,849
15.2 PROCUREMENT FEES 76,100 0 .|>> $76100
SUBTOTAL INCLUDING ESCALATION 10,914,905 - 0 |>> $10,914,805
'PROJECT CONTINGENCY
MANAGEMENT RESERVE >>  $836,990
CONTINGENCY ~ - >>  $2,948,105
TOTAL ESTIMATED COST —- e ~}>>  $14.700,000
PROJ OST PARAMETER

EDI AS A % OF CONST. + GFE= 13.00%

CONTINGENCY= 34.68%




Lockheed Martin Idaho Technologies Co. COST ESTIMATE SUMMARY

Pno.zecruma HLW EIS -WASTE TREATMENT SCOPING STUDIES TYPE OF ESTIMATE: -/ PLANNING . : B DATE: 23-Jan-1598
CALCINE RETRIEVAL AND TFIANSPORT . PROJECTNG:  2414-1 (D&D RISERS) L TME, 11:01:
LOCATION 1: INEEL - ICPP - PREPARED BY: F. P. HANSON CHECKED BY:
pequesTor: K. L. WILLIAMS  REPORT NaMg:  Cost Estimate Summary o
. APPRD BY: A }
A4 |
wBS Cost Estimate Element . Tota! RS Total
Element . . Unescalated Escalation incl Escalation
1.1 INEERING IGN AND INSP N _ : . b> $590200
1.14 DESIGN ENGINEERING 260,000 ... 62,400 322,400
112 TITLE 11 INSPECTION 1 130,000 . 137,800 267800 |
12 MENT - b> s1o71200 |
12.1 PROJECT MANAGEMENT 260,000 275,600 . 535,600
122 CONSTRUCTION MANAGEMENT 260,000 275,600 535,600
13 CONSTRUCTION , . b> $5361.072
1.3.1 GENERAL CONDITIONS 21,208 . 22,481 43,689
132 CSSF #1 . : 653,462 652,670 1,346,132
133 CSSF#2 228,733 242,457 | . 471,190
134 CSSF#3 228,733 242,457 | - 471,190
135 CSSF#4 . A 98,069 103,953 - 202,022
136 CSSF #5 . 457,419 - . 484,864 842,283
137 CSSF #8 457,419 - 484,864 : 942,283
-1.3.8 CSSF #7 _ 457,419 484,864 | - ' 842,283
1s G&APIE 5> 560,746
151 G&A/PIF ADDER ) 272,207 288,539 560,746
152 PROCUREMENT FEES 26,025 27585 |>> §$53.611
SUBTOTAL INCLUDING ESCALATION 3,810,694 3,826,135 |>> $7,636,829
PROJECT CONTINGENCY
MANAGEMENT RESERVE - >> $597,543
CONTINGENCY - o - : e ~he - >> $2,065,628
TOTAL ESTIMATED COST : >»  $10,300.000 |
PROJECT COST PARAMETERS
’ EDI AS A % OF CONST. + GFE= 11.00%
CONTINGENCY= 34.87%




Lockheed Martin Idaho Technologxes Co. COST ESTIMATE SUMMARY

pnmECT NAME. HLW EIS -WASTE TREATMENT SCOPING STUDIES TvPeoFesTMATE: PLANNING  patE: ‘23-Jan-1998
CALCINE RETRIEVAL AND TRANSPORT PROJECTNO:  2414-1 (D&D RISERS) , . 10:56:11
LOCATION 1: INEEL - ICPP PREPARED 8Y: F. P. HANSON CHECKED BY: m
reauesTor: K. L. WILLIAMS : RePORT NAME:  Cost Estimate Summary :
APPRD BY:
- of 3 X ) B R
wBS Cost Estimate Element E Total S Tetal
Element - : Unescalated . Escalation Incl Escalation
11 ! IN IGN AND INSPECTION ‘ > . $390,000
119 DESIGN ENGINEERING . 260,000 2 o 260,000
1.12 TITLE il INSPECTION 130,000 0 130,000
12 MANAGEMENT COSTS >>  $520,000
1.2.1 PROJECT MANAGEMENT ' 260,000 ' o 260,000
122 CONSTRUCTION MANAGEMENT 260,000 0 260,000
13 CONSTRUCTION ) >>  $2,602.462
134 GENERAL CONDITIONS 21,208 0 21,208
132 CSSF #1 653,462 0 653,462
133 CSSF #2 228,733 0 228,733
1.34 CSSF #3 228,733 0 228,733
135 CSSF #4 ) 98,069 o 98,069
13.6 CSSF #5 457,419 0 457,418
13.7 CSSF #6 457,419 0 457,419
138 CSSF #7 . 457,419 0 457,419
15 SAPIF ’ >> 272,207
1.5.1 G&A/PIF ADDER 272,207 0 272,207
15.2 PROCUREMENT FEES ' 26,025 0 |> $26.025
SUBTOTAL INCLUDING ESCALATION 3,810,694 0 |>> $3,810,694
PROJECT CONTINGENCY
MANAGEMENT RESERVE >> $290,069
CONTINGENCY : ' i ' - > $999,237
TOTAL ESTIMATED COST ” g >> $5.100.000

PROJECT COST PARAMETERS
EDI AS A % OF CONST. + GFE= 15.00%

CONTINGENCY= 33.83%




Lockheed Martin Idaho Technologies Co.

COST ESTIMATE SUMMARY

|

PROJECT NAME: HLW EIS -WASTE TREATMENT SCOPING STUDIES Type oF EsTIMATE: - PLANNI DATE: 23-Jan-1598
" CALCINE RETRIEVAL AND muspom' PROJECTNO: - 24141 (coan CPNS) ™eE 453:00
LOCATION 1: INEEL - ICPP PREPARED BY: F. P. HAN CHECKED BY-
reauestor: Ko L. WILLIAMS REPOAT NAME:  Cost Estimate Summary ‘ . ﬁ
- APPR'D BY: b/
wBS Cost Estimate Element Total _ Total
Element Unescalated Escalation Inc! Escalation
11 IN 1 ND INSPECTION ) . b $85456
1.1.1 DESIGN ENGINEERING 43,600 10,464 54,064
1.12 TITLE 11l INSPECTION 21,800 9,582 31,392
12 MANAGEMENT COSTS b>  $129.600
121 PROJECT MANAGEMENT 45,000 19,800 64,800
122 CONSTRUCTION MANAGEMENT 45,000 19,800 64,800
13 CONSTRUCTION 5> $627,799
1.3.1 GENERAL CONDITIONS 233,310 102,656 335,966
132 SITEWORK 0 0 0
13.3 CONCRETE 0 0 0
1.3.4 MASONRY 0 0 0
-13.6 WOOD & PLASTICS 0 0 ]
13.7 THERMAL & MOISTURE PROTECTION 0 o 0
1.3.10 SPECIALTIES ] 0 0
131 EQUIPMENT N} 202,662 89,171 291,833
13.12 FURNISHINGS E () 0 0
13.13 SPECIAL CONSTRUCTION ~ 0 0 0
13.14 CONVEYING SYSTEMS }: 0" o 0
1.3.15 MECHANICAL S 0 ] 0
13.16 ELECTRICAL ‘o 0 0
\ .
1.4 GOVERNMENT FURNISHED SERVICES >>  $143,578
1.4.1 COUPON RETRIEVAL 99,707 43,87 143,578
15 &A/PIE 5> 211,105
1.5.1 G&A/PIF ADDER 146,601 64,504 211,105
1.5.2 PROCUREMENT FEES 4,285 1,886 |>> $6.171
SUBTOTAL INCLUDING ESCALATION 841,965 361,744 | >> $1,203,709
PROJECT CONTINGENCY
MANAGEMENT RESERVE >> $98,865
CONTINGENCY >> $317,426
TOTAL ESTIMATED COST »> $1.620.000 l
R CT COST PARAM fat

EDI AS A % OF CONST. + GFE= 11.00%

CONTINGENCY=_34.58%




Lgka{,'.fsed Martin Idaho Technologies Co. COST ESTIMATE SUMMARY

PROJECT NAME: HLW EIS -WASTE TREATMENT SCOPING STUDIES TyreoresTiaTe:  PLANNING - DATE: 23-Jan-1998
CALCINE RETRIEVAL AND THANSPORT " PROJECTNO:  2414-1 (CORR CPNS) TIME: 11:52:04
LOCATION 1: INEEL - ICPP PREPARED BY: F. P. HANSON CHECKED 8Y:
REQuesToR: K. L. WILLIAMS REPCAT NAME: Cost Estimate Summary
APPRD BY:
wes Cost Estimate Element ' Total c o o Total
Element Unescalated Escalation Incl Escalation
11 INEERI IGN AND | CTION ' ' >>  $65,400
1.1.1 DESIGN ENGINEERING \ 43,600 | -0 43,600
112 TITLE Iil INSPECTION 21,800 o 21,800
12 MANAGEMENT COSTS P> $90.000
1.2.1 PROJECT MA_NAGEME&T 45,000 g 45,000
122 CONSTRUCTION MANAGEMENT  ~ 45,000 0 45,000
13 CONSTRUCTION ; T p> 8435972
13.1 GENERAL CONDITIONS 233,310 o 233310
132 SITEWORK 0 0 0
13.3 CONCRETE ] (] 0
13.4 MASONRY 0 ] 0
136 WOOD & PLASTICS ] 0- 0
13.7 THERMAL & MOISTURE PROTECTION 0. ] 0
13.10 SPECIALTIES 0 ] 0
1.3.11 EQUIPMENT 202,662 ] 202,662
13.12 FURNISHINGS ] 0 o
1.3.13 SPECIAL CONSTRUCTION - 0 0 ()}
1314 CONVEYING SYSTEMS ] ] 0
1.3.15 MECHANICAL 0 0 0
1.3.16 ELECTRICAL b 0 0
14 NM RNISH R > $98.707
1.4.1 COUPON RETRIEVAL . 59,707 0 9,707
15 G&APIF , b>  $146,601
1.5.1 GA&A/PIF ADDER } 146,501 0 146,601
1.5.2 PROCUREMENT FEES . 4285 0 |> 84285
SUBTOTAL INCLUDING ESCALATION : 841,965 o |> s841,965
* PROJECT CONTINGENGY '
- MANAGEMENT RESERVE - —— >> $68,657
- CONTINGENCY ——————— -~ : : >>  $214,378
" TOTAL ESTIMATED COST "~ — - ———ts>  $1,125.000

PROJECT COST PARAMETERS

EDI AS A % OF CONST. + GFE= 12.00%

CONTINGENCY= 33.62%




h Y
Lockheed Martin Idaho Technologies Co. COST ESTIMATE SUMMARY 7
pno.lecr Nave: HLW EIS -WASTE TREATMENT SCOPING STUDIES Tvre oF esTWATE:  PLANNING DATE: —©  23-Jan-1998
CALCINE RETRIEVAL AND TRANSPORT -OPTION B  PROJECTNO: 24141 (TRANS SYS A) 13.48 01
wcanont:  INEEL -ICPP 3 HANSON CHECKED BY: “m )
requesTor: -~ K. L. WILLIAMS REPORT NAVE: Cost Estimate Summary
APPRD BY:
wBS Cost Estimate Element N Total Total
Element - Unescalated Escalation inc! Escalation
11 ERING, DESIGN AND INSPECTION , b>.  $2,606,400
1.1.1 DESIGN ENGINEERING 1,450,000 638,000 | 2,088,000
1.1.2 TITLE 11t INSPECTION 360,000 158,400 518,400
12 MANAGEMENT COSTS - - p> $1.756,800
121 PROJECT MANAGEMENT 720,000 o 720,000
12.2 CONSTRUCTION MANAGEMENT 720,000 316,800 1,036,800
13 CONSTRUCTION 7 . p> $8.870.190
13.1 GENERAL CONDITIONS 32,491 14,296 - 48,787
13.2 SITEWORK 264,243 - 116267 380,510
133 CONCRETE 945,754 416,132 - 1,361,886
134 MASONRY 0 o 0
13.5 METALS 0 0 0
13.6 WOOQD & PLASTICS Y 0 -0
13.7 THERMAL & MOISTURE PROTECTION 0 ) ]
138 DOORS & WINDOWS o o 0
138 FINISHES 0 0 0
13.10 SPECIALTIES 0 4] 0
1 .3.1 1 EQUIPMENT 322,928 142,087 465,012
1.3.12 FURNISHINGS 0 0 0
13.13 SPECIAL CONSTRUCTION ‘0 0 0
13.14 CONVEYING SYSTEMS 0 0 0
13.15 MECHANICAL 4,594,441 2,021,554 6,615,995
13.16 ELECTRICAL 0 ) 0 0
14 GOVERNMENT FURNISHED EQUIP. >>  $1,427.4
1.4.1 GOVERNMENT FURNISHED EQUIP. 1,049,598 377,855 1,427,453
15 &APIF >> $1,143.343
1.5.1 G&A/PIF ADDER 793,988 349,355 1,143,343
152 PROCUREMENT FEES 72,095 30,882 |> $102,877 °
SUBTOTAL INCLUDING ESCALATION 11,325,535 4,581 628 >> $§15,907,163
PROJECT CONTINGENCY
MANAGEMENT RESERVE >>  $1,154,396 l
CONTINGENCY >> $4,588,441 [
TOTAL ESTIMATED COST >> $21.650,000 t

PROJECT COST PARAMETERS

EDI AS A % OF CONST. + GFE= 25.00%

CONTINGENCY= 36.10%




Lockheed Mamn Idaho Technologies Co. COST ESTIMATE SUMMARY

mmscr NAME: HLW EIS -WASTE TREATMENT SCOPING $TUDIES Tvpeorestmate:  PLANNING DATE:.  23-Jan-1958
CALCINE RETRIEVAL AND TRANSPORT-OPTION B ProiecTio: ~ 2414-1 (TRANS SYS 4) ™e - 1337:14
LOCATION 1: INEEL - ICPP PREPARED BY: F. P. HAN CHECKED BY: :
requesTor: K. L. WILLIAMS REPCRT NAME: Cast Esﬂmata Summary
P _ APPRD BY:
B s . 3 . . .. L ‘ P S ok
wBs Cost Estimate Element Total Total
Element Unescalated Escalation Incl Escalation
11 1 N ND INSPECTION 5> $1,810,000
111 DESIGN ENGINEERING . -~ 1,450,000 ) 1,450,000
112 TITLE Il INSPECTION 360,000 0 360,000
12 MANAGEMENT COSTS , i >> 440,000
121 PROJECT MANAGEMENT 720,000 ‘ 0 720,000
122 CONSTRUCTION MANAGEMENT 720,000 0 720,000
13 CONSTRUCTION | | >> $6,159.854
131 GENERAL CONDITIONS 32,491 0 32,491
132 SITEWORK ' 264,243 0 264,243
133 CONCRETE ~ 945,754 0 845,754
134 MASONRY 0 0 0
135 METALS 0 0 0
13.6 . |WOOD & PLASTICS : 0 0 0
13.7 THERMAL & MOISTURE PROTECTION 0 0 )
13.8 DOORS & WINDOWS ‘ o 0 0
13.9 FINISHES 0 o 0
1310  |SPECIALTIES 0 0 0
1311 |EQUIPMENT » 322,925 0 322,925
1312 |FURNISHINGS 0 0. 0
13.13 SPECIAL CONSTRUCTION ’ _ "o 0 0
1314  |CONVEYING SYSTEMS 0 0 )
1315  |MECHANICAL 4,584,441 0 4,594,441
13.16  |ELECTRICAL 0 0 0
14 VERNMENT EURNISHED EQUIP. > §1.049.598
1.4.1 GOVERNMENT FURNISHED EQUIP. 1,049,598 0 1,045,598
1s GLAPIE , >>  $793,988
151 GSA/FIF ADDER : o e 793,988 | o 793,988
152 PROCUREMENT FEES' o 72005 |. 0 |»> $72085
 SUBTOTALINCLUDINGESCALATION © masss | 0 |>> $11,325535
PROJECT CONTINGENCY ' '
MANAGEMENT RESERVE™ e : s> $807,553
. CONTINGENCY - T e - —|>»  $3,166,912
_TOTAL ESTIMATED COST_ —- ~—T>>  $15.300.000

PROJECT COST PARAMETERS
EDI AS A % OF CONST. + GFE= 25.00%

CONTINGENCY= 35.09%




Lockheed Martin Idaho Technologies Co. COST ESTIMATE SUMMARY

PHOJECTVAME. HLW EIS -WASTE TREATMENT SCOPING STUDIES Tvpe oF esTMATE: PLANNING ' OATE: ©  23-Jan-1898
CALCINE RETRIEVAL AND TRANSPORT - OPTIONB. PROJECTNO:  2414-1 (TRANS SYS B) ™E. 15:40:38
LOCATION 1: INEEL -ICPP . PREPARED BY: F. P. HANSON CHECKED BY:
mecuesteR: Kl L. WILLIAMS REPORTNAME: Cost Estimate Summary )
. APPRD BY:

WBS Cost Estimate Element Total ‘ - Total
Element o ’ - . Unescalated Escalation incl Escalation
11 NGINEERING, DESIGN AND INSPECTION L ‘ - > $3.513.600
1.1.1 DESIGN ENGINEERING 1,950,000 858000 | 2,808,000
112 TITLE il INSPECTION 490,000 215,600 705,600
lg ANAGEM 0 ‘ : ) >> §g,§79.§00
121 PROJECT MANAGEMENT ' 975,000 0 §75,000
122 CONSTRUCTION MANAGEMENT : §75,000 429,000 1,404,000
13 ON CTION "~ b> 811345257
1.3.1 GENERAL CONDITIONS ' 39,795 17,510 57,305
13.2 SITEWORK 342,206 150,571 ; 492,777
133 CONCRETE 1,009,448 444,157 1,453,605
134 MASONRY . 0 o | 0
135 METALS ) - 38216 16,815 ' 55,031
136 WOOD & PLASTICS 1,332 | 586 : 1,518
137 THERMAL & MOISTURE PROTECTION 4,808 2,115 6,923
1.3.8 DOORS & WINDOWS 8,801 3,872 12,673
13.9 FINISHES 12,391 5,452 17,843
1.3.10 SPECIALTIES ‘ ] ] 0
13.11 EQUIPMENT 660,480 290,611 951,091,
1.3.12 FURNISHINGS .0 )] o
1.3.13 SPECIAL CONSTRUCTION 28,952 12,739 41,691
1.3.14 CONVEYING SYSTEMS ‘ 0 0 0
1.3.15 MECHANICAL ‘5,656,948 2,489,057 8,146,005
1.3.16 ELECTRICAL 75,274 33,121 108,395
14 . | GOVERNMENT FURNISHED EQUIP. B> $2,525.494
1.4.1 GOVERNMENT FURNISHED EQUIP. 1,856,581 668,513 2,525,494
1.5 SAPIE > $1.354.244
15.1 G&A/PIF ADDER 940,447 413,797 1,354,244
152  |PROCUREMENT FEES 97,356 | .. 41351 |>> $138,707

SUBTOTAL INCLUDING ESCALATION 15,163,435 " 002,867 | $21,256,302
PROJECT CONTINGENCY
MANAGEMENT RESERVE" : : > $1,536,370
. l
CONTINGENCY - T e >>  §6,207,328
TOTAL ESTIMATED COST = ===~ == <= === U N PR e >> - $29.000,000 |

P CT COST PARAMETERS
EDI AS A % OF CONST. + GFE= 25.00%

CONTINGENCY= 36.43%




Lgsvkggsed Martin Idaho Technelogies Co. COST ESTIMATE SUMMARY

PROUECT NAME: HLW EIS -WASTE TREATMENT SCOPING STUDIES Tvpe OF ESTMATE:  PLANNING DATE: 23-Jan-1598
CALCINE RETRIEVAL AND TRANSPORT - OPTION B prouecTNO: ~ 2414-1 (TRANS SYS B) TvE: 5:41:59 ,
LOCATION 1: INEEL - ICPP PREPARED 8Y: F. P. HANSON CHECKED BY: P
REQUESTOR:. K. L. WILLIAMS REPORT NAME: Cost Estimate Summary
. APPRD BY:
WBS Cost Estimate Eiement Tetal - Total
Element . Unescalated Escalation Incl Escalation
11 1 N 1 INSPECTION ' 5> $2,440.000
1.1.1 DESIGN ENGINEERING 1,950,000 i 1,950,000
1.1.2 TITLE Il INSPECTION 430,000 0 430,000
12 MANAGEMENT COSTS - >>  $1,950,000
1.2.1 PROJECT MANAGEMENT 975,000 ) 0 §75,000
1.2.2 CONSTRUCTION MANAGEMENT ' 975,000 0 975,000
13 CONSTRUCTION - P> S7.876.651
1.3.1 GENERAL CONDITIONS ' 39,795 0 39,795
132 SITEWORK 342,206 0 342,206
13.3 CONCRETE ' 1,009,448 0 1,009,448
134 MASONRY (] o ()
13.5 METALS ' 38,216 o 38,216
1.3.6 WOOD & PLASTICS 1,332 [} 1,332
13.7 THERMAL & MOISTURE PROTECTION : 4,808 0 4,808
138. DOORS & WINDOWS 8,801 0 8,801
1.3.9 FINISHES - 12,391 0 12,391
1.3.10 SPECIALTIES 0 0 0
1.3.41 EQUIPMENT ‘ 660,480 0 660,430
1312 FURNISHINGS .0 0 0
1.3.13 SPECIAL CONSTRUCTION 28,952 0 28,952
1.3.14 CONVEYING SYSTEMS 0 o0 0
1.3.15 MECHANICAL : 5,656,948 0 5,656,948
1.3.16 ELECTRICAL : 75,274 o 75,274
14 GOVERNMENT FURNISHED EQUIP. > $1,856,981
1.41 GOVERNMENT FURNISHED EQUIP. 1,856,981 0 1,856,981
15 SAPIF . > 940,44
1.5.1 GE&A/FIF ADDER 7 , 940,847° 0 940,847
1.5.2 PROCUREMENT FEES o 97,356 6 |»>> $97.356
'SUBTOTAL INCLUDING ESCALATION o 15,163,435 , o0 |>> $15,163,435
PROJECT CONTINGENCY
MANAGEMENT RESERVE™ — - : — >  §1,077,343
CONTINGENCY — ' ——|>» $4,159,222
TOTAL ESTIMATED COST ~———" """ ™= = === : i F>>  $20,400.000

FPROJECT COST PARAMETERS

EDIAS A % OF CONST. + GFE= 25.00%

CONTINGENCY= 34.53%
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Lockheed Martin Idaho Technologies Company
INTERDEPARTMENTAL COMMUNICATION

Date: January 28, 1998

To: S. E. Gifford MS 3765 6-5162
From: R. J. Turk ,(M»é MS 3875 6-3611

Subject: ECONOMIC AND LIFE CYCLE ANALYSIS CONDUCTED FOR CALCINE
RETRIEVAL SYSTEM -RJT-08-98

Purpose:

As requested an Economic and Life-Cycle Cost (LCC) has been conducted to evaluate the
CALCINE RETRIEVAL SYSTEM. This process is proposed to retrieve calcine from the
Calcine Solids Storage Facilities (CSSF) and transport it to the waste treatment facility. The
calcine retrieval and transportation system is designed to supply calcine to the treatment options
of Vitrification, Direct Cementitious, Cementitious, Hot Isostatic Pressing and TRU currently
understudy. A five and a twenty-year option utilizing a transport system “A or B” per your
direction was conducted to coincide with various waste treatment activities. '

This economic analysis is based on information provided by Karen Williams, Sara Gifford, A. E.
Lee, Ron DaFoe, Dan Griffith, D. Lopez, N. Russell, B. Landman, R. Kimmett and other team
members.

F. P. Hanson provided cost estimates. Jack Prendergast provided process personnel modeling.

Methodology:

- The Economic Evaluation assumed a five-year and a 20-year operations period since this is the
estimated time required to supply the calcine to the waste treatment options currently being
evaluated. The LCC identifies and evaluates the initial development, construction, operation and

~ post-operating costs over the life-cycle. A discounted LCC assumes a current 1998-dollar basis,
discounted at 6.30% annually per the Office of Management and Budget (OMB) Circular A-94.
All costs are conservatively discounted assuming the end-of-year convention.




S. E. Gifford
January 28, 1998
RIJT 08-98

Page 2

Assumptions:

The scope of work and requirements of all related activities are vague at this time. Facility and
processing costs were developed from historical expenence associated with DD&D work at the
INEEL. The LCC analysis was generated to match cost estimating cost structure. These costs
include Permitting, Direct and Indirect Construction, G&A, Procurement Fee, Engineering,
Inspection, Project Management, Construction Management, Escalation and Contingency costs.
The design period was assumed to be accomplished in five years with construction completed in
six years, complete with eighteen months of start-up and testing. Labor rates were assumed as
follows: Managers, $125/hr; Engineers, $108 $/hr; Other Technicians $ 85/hr;
Administration/Support staff $ 65/hr; Operators and Maintenance personnel $ 65/hr. The
operational period for these facilities was modeled for five and twenty years, followed by one
year of post-operations activities. Utilities were assumed to cost $3.00/sf for the facility.

Due to this projects lack of complexity and relative cleanliness this analysis assumed a
decommissioning cost equal to 20% of the unescalated engineering design cost, decontamination
costs equal to 5% of total unescalated pre-operation cost, and demolition costs equal to 8% of

- total unescalated pre-operation cost.

Results:

The Five-year operation of the CALCINE RETRIEVAL SYSTEM “A”Option has a Discounted
LCC of $167 million.

The Twenty-year operation of CALCINE RETRIEVAL SYSTEM “A” Option has a Discounted
LCC of $192 million.

The Twenty-year operation of CALCINE RETRIEVAL SYSTEM “B” Option has a Discounted
LCC of $ 197 million.

Attachments:

cc: R. J. Turk File




Calcine Removal and Traneport{S-yr eys A) fiocal .mr: :oo: 2004 2005 2008 2007 2000 2000 2010 2011 2012
Life-Cycie Cont {LCC) Anaiysle your 2 3 ] 7 L] 0 10
lnddhnhﬂ: ! - ovcalation facter 1142 1174 1.207 1.241 1218 1311 148 1.306 1424 1.484

I X
(OPC) .
OPC unescalated
Conceptusl Devign, Prej Mct, & m . 8,003 8,903 8,008
o B ‘ ‘ 5,905 8,908 5,008 0 ° 0 0 ‘e ° 0
L (nescalated) . ! !
o 2.": 2.”: 2.": : : : l.i 0 [] [
management reserve of ' . 0 [] 0
Pve conéhpeney o 2,008 2908 2008 0 0 0 » 0 0 0
m-lorcnmmmmmnw S ] 1412 11412 1412 ° 0 [] 0 0 0 0
mdlmmhnnuun (TE0) ‘ ’
TEC unescalated 0 L] 0
Title Design, tnepection - ‘ 4,258 4,200 4208 . o
Project mgt o ) ' 769 ™ 708 709 T8 - 7% D 190 1 700
m.::nm:w : : e isses 1naes 1o 15508
Total TEC (uneecaiated) s o : 709 ] son 5027 S0z 17,782 w102 182 17,702 12,702
o . S . L F] 26 2,138 B 3T 299 7548 7,848 7,845 1.545 7.545
management reserve of 04 o 7 7 7 199 1 1,033 1,933 1.0
phus contingency of ‘ : N2 N2 2,040 2,040 2,040 7,200 7,208 1,200 7,208 7,208
Totel TEC including eec, mot res, contingency 1,491 1491 8,750 0,750 0.7%0 Frr M40 448 440 4,448
Totat Project Cost for AL 7 BN SETS (TPC)
TPC unescalated ' 6674 8,074 10932 son 5,027 17,702 17,702 17,762 17,762 17,762
plus escalation of : 2,928 2025 T 2,138 2135 1,545 7,848 7,545 7.545 1,545
plus management reverve of - o 4 847 47 47 X 1, 1,99 1,003 1933
plos contingency ol . ‘ ‘ 3,220 3,220 404 2,040 2,040 7,208 7,200 7,200 7,208 7,200
[Toted TPC Including eec, mot fes, contingency . i 12,002 12902 FARL] 9750 9,750 EX L] M 34,448 Mue ﬂ-“_ﬂj
Managers . : o FTE $125 v,
. Gnginesrs 0. FTE $108.. v, i
- Other Teeh, i [T o FTE 185 - S,
Adminietration’Suppert - o 0 FTE $05. v
Operations/Process Faclity . ol .
Mwegers 08, FTE. $125 W, 4
: 08 FTE sioe s, | 4
Other Tech. u: g : 905 m i 1
Supervisers 2 (1]
prose s . e ol i
) x 101
Maintenance. 1 FTE $05 . Shr, 7
Utiitles - ’ 28,000 SF O 100 $SF [ ]
Maintenance of Equipment 0.00% of $16,387 1,311
Buliding Maintenance 200%  of A2t 1,542
' : dadod) ] [ 0 0 [ 0 [ [ 0 3,000
P Bl gy & H ° o ° 0 ° o ° 0 139
300% - 1,
rotal pRasisragp b 0 o 9 0 0 0 0 ° 0 8
[Fost Gperations -
Decommission 2000% of Eng. ooty
Decentamination . 8.00% Pre-oparation .
Dematition . . g 800% of Pre-oparation
Post-Operations Subtetal {uneecaleted) 0 ° 0 0 0 4 L] [] 0 0
S s oy : : RS R :
18.0%
rott plus Post-Operaiions wg ° o ° ° ° H ° H °
T g mE e — o
Y : ;i { e 105,383
rotu ot Total Cont ..':’ ghngoney) 12,002 12,002 21,181 9,750 9,750 M40 M, M,
Cumutetive Total Cost (escalated) . 12,902 J 46,008 56,718 05,405 100913 135,362 109,810 204,250

@scount facter @ OMB discount rate of " 830%  for evcoleted coste 1.397 1443 1.5 1630 1793 1.842 1.9%8 2,082 2.203

Discounted Annusl Cost , 9,508 98,043 $13,708 3,900 95,020 418,700 $12,501 $18,349 915,508
Cumutative Dlecounted 9,508 19,449 32249 30227 405 62,552 80,144 90,003 192,261

escalated CALCINE RETRIEVAL M TRANSPORT (system A-Byr.) 2l 1/20/081:20 PM




Catcine Removal and Transport{S-yr sys A) fiscal yoor 2013 2014 2018 2010 017
LiteCycle Cont (LCC) Anaiyely counting year 1t 12 19 “ 15
[ Focter oocaistion (acter 1.808 1.547 1.591 1.0 084
x4
(orc)
ore
€ Dusion, Prej Mot, & Permitting
Touting and Nartap 1,770 11
Total OPC (unescalated) 1,1 1,1 0 [ 0
oecaistion of ’ m m 0 0 0
plus anagement ol 0 0 [} 0 0
plus contingency of s ns 0 0 0
Totel OPC Including sscalation, mat ressrve, & contingency 3433 343 0 0 ]
Totel Eetimated Cost for ALL BM 7 $ETS (TEC) .
TEC unsecaleted 0
Titte Dovign, inepection
- Project mat 109
Cenetruction Mot 1,408
Equip, ORA & Py 15,503
Totel TEC (unescalated) 17,702 0 [ ] 0 0
oscalation of 7.548 [ ] [} [ ] [ ]
management reserve of [ 109 0 0 0 [}
phus contingency of 7,208 0 0 0 0
Yotsl TEC including sec, Mot res, contingency M40 [J 0 0 [}
Total Project Coot for ALL 7 BN SE78 (TPC)
TPC unescalsted - 19,83 1776 0 0 []
plus secalation of 037 "2 0 0 4
plus manegement reverve of 1,09 [ 0 0 [ ]
plus contingency of 0,08 ”e 0 0 [}
oted 37,099 349 (] ] (]
T80 ety
FacryiAdministration s
Managere 0 FTE $125 oM. 0 0 [ [4 [
Enginesrs 0 FYE $100  $Av, 0 [} ] [} °
Other Tech. . g fIE $65  SAv. [ ¢ 0 [} [}
Administration/Suppert 0 FTE $05 . 0 ° L] [} o
Operations/Precess Faclity 11
Managers 0s FTE 28 . 10 1 10 1 10
08 FTE $100  $Av. " 1" 1“4 " 14
Other Yech. 025 FIE 9% Ay, L] L] ¢ ] ]
2 Fre "5 Sy “ “ “ “ “
Administration/Suppert 1 FTE 05 S 7 17 17 7 17
Operstors o FTE 05 $he. 101 101 10t o 101
Maintenance 1 FTE $05 v, 7 17 7 17 17
' 20,000 SF O $300 ys¢ 1 1w 194 1 194
Malntenance of Equipmaent 900% of $10,307 1314 1M 1314 131 131
200% of 7.1 1,542 1,542 1,842 1,542 1,542
P d . 3,200 3,203 3243 3,0 320
plus E: 1,640 1,768 197 2012 2
plus Operations Contingency @ 20.0% 1473 1,515 1,587 1,00 1,845
Totsd escalation & 0304 [} 8147 93 14%
[Fost Gpersiione .
Decommisolon . 2000% o £ng. costs
Decontamination 8.00% of Pre-operation
8.00% of Pro-operation
Pont-Operations Subtotal (unescalated) 0 [4 [] 0 .
plus Evcalation - [ [ 0 0 [}
phos Post-Operations Contingency @ -~ 15.0% [4 [ ] [} 0 [}
Total Post oscaistion & (] [ ] [ ] (] | ]
Totel Coat (unescaated) R LI 3,263 3263 3203
Total Cost {v ) 149,020 154,008 157,926 100,500 163,09
Yotal Cost (wi escalation, mot reverve, & contingency) 44,208 0,993 8,747 4,00 7.4%
otal Cont {vacalated) 2080 200,029 570 M2512 39,041
discount factor € OMB dscount rate of 0.30% for escalated costs 2500 2,058 2025 3.003 2103
Discourted Annual Cost $17,704 9,10 ‘92,308 92,308 4229
Cumulative one 147,102 150,883 153,289 155,560 157,703

escalated CALCINE RETRIEVAL AND TRANSPORT (system A-Syr.).ads1/20/061:25 PM
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CUMLATIVE DISCOUNTED LCC (5yr.)

CALCINE RETRIEVAL AND TRANSPORT A
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Calcine Removal and Treneport{20yr sys A) anct m: 200; 2005 2008 2007 2008 2009 2010 2019 2012
Cost your 3 4 $ . 7 L] 10]
Wm pmm’w oocalstion factor 1.142 1174 1.207 1.244 1218 1311 1349 1.308 142¢ 1404
or (OPC) . e
’ Concoptuat Design, Prej Mot, & Permitting 8,008 8,908 8008
Testing and Startop ' B
Total OPC (unescelated) . . 8,008 8,908 6,008 [4 0 0 o 0 0 [}
plus sacaistionef - o L . 2.'“6 ’.5“6 2.51 : : g g : ° [4
manegement reseive ' 0 0
m contingency of . : 2,000 2,908 2,900 0 0 0 [] ] 0 0
Total OPC Including sscalafion, mgt teserve, & contingency : 11412 11412 11412 0 0 0 [} 0 0 0
Totsl Eetimated Cost for ALL EWN 7 SETR (TEC) :
TEC unescaleted Pron o 258 [] 0 0
Titte Dovign, Inopection , T
™ 789 b 0% < ren 708 700
Mot ) 1408 1,408 1408 1400 1409
. Equip, GRA & Pr ] : 15,805 15,508 18,585 15508 18,585
Totel TEC (unescalated) C : 100 189 8,021 800 son 12,702 12,762 12,782 12,002 12,702
phus escalation of . L ) ; 32 2 2,138 2,138 2138 7,848 7.548 2 1,548 7,545/
manegement reserve of [ [ 847 7 47 1,033 1,093 1,033 [ 1,
Phus contingency of - 5 ] M2 n2 2,040 2,040 2040 7, 7,208 7,200 7,200 7,208
Totsl TEC ooc, motres, o . 1401 140 - 9,750 0% 9,750 448 M8 4448 M Rryre
Total Project Coet for ALL T BIN SETS (TPC)
TPC unwecaisted . . 6074 6,074 10,032 5,027 5,027 17,762 17,762 17702 17,762 12,762
phue sacalation of 2,028 2925 474 2,438 2,135 7545 7,545 7.845 7,548 7,848
phoe management reserve of . : o4 84 547 847 847 1,933 1,03 1,933 1,633 1,
phus contingency of - ‘ : g 3,220 3,22 4048 2040 2,040 . 7,208 7208 7,208 7.200] %
| Votal TRC including esc, gt res, contingency i .= 12,002 12,002 21,101 750 8,780 H48 M8 Y] MNus 34,448/ &
3 ME-W.W R ‘; N ‘
ncity/Administration i L
Managers : N 0 FTE $123 Sw. . .
Engineers 0 FTE $108 . $ov. o
Other Tech. 0 FTE $93 - S, e :
W ) ‘" ! 0 FIE 3 Sy 3
Operations/Process Faclity . - - : L . - !
Managers ‘ .08 FTE $125 A " ;
08 FTE $108 - $Av. 4 G
i e 3 M w "
- Aottty imeoBw X ’
Maintenance 1 e 393 gav., 7 :
26,000 SF O "3:; se (] i
Maintenance of B 0.00% of
rvauteld 200% ' of s
p ' [ [ [] [] [ 0 [] [] °
R : R R
30.0% e
Yotal [roed secallation & 8 (] [] ] [] ] (] (] '] (] "-',
Decommdesion 2000% of . Eng.oosts
Decontamination S500% o Pro-operstion .
Demolition . 0.00% - of ' - Pre-operstion v
Ponor mescsited) ‘ 0 2 o o o ° H ° 0 H
plus Becalation
-Operations Contingency @ . . 15.0% 0 0 0 0 0 [] 0 0 [] [
P~ escastion 8 0 0 0 0 0 0 0 0 0 !
[X1) [LILS §(X21] 5057 L1y 7082 7182 AL AL
o4 13,47 2270 20,308 MM 82,000 00,058 om 108,383
12,902 12,902 21,901 0,750 9,750 MU - M40
12,902 28,008 48, s 718 06,405 100,913 138,382 169,910 204,258
1.387 1443 154 1.6%0 1793 1.842 1.950 2082 2213
9,608 $9.043 - $13,798 5,000 $5.02 $18,700 17,501 $16,549 915,508
9,508 19,448 2.0 8227 43,053 62,852 20,144 96,089 112,261 .

sscalnted CALCINE RETRIEVAL AND TRANSPORT (system A-20r.) s1126/0812:31 PM




Calcine Removel and Transport(2047 sys A) Pacal your 2013 2014 2018 2016 2017 218 2019 2020 202t
Life-Cycle Cost (LEC) Analysle counting year 1" 12 13 b 18 10 17 10 1"
Secalation Facter oscalation factor 1508 1547 1.501 1008 1.609 .19 1110 1020 1.

(oPc)
Concoptusl Dosion, Proj Mot, & Permitting
Tooting snd Start-up 1me 1m
Tota) OPC (unescaleted) 1176 1,178 (4 0 [ ] 0 0 0 0
oscalation of 702 102 ¢ ] [} [ ] ] 0 0
plue management reserve of - 0 Q 0 0 0 0 0 0 0
plye contingency of s ”s o 0 0 [] 0 0 [4
Total OPC Inchuding secalstion, mot reserve, & contingency 342 I 0 [} [] 0 [] 0 0
Totel Eotimated Cost for ALL RN 7 SETS (TEC)
THC uneecaisted ]
Title Dosign, Inspection
Project mgt 709
Mgt 1408
Conetruction, Equip, GSA & Precurement 15,508
Total TEC {unescalated) 17,182 [} 0 0 0 0 0 0 °
e evcalation of 12 0 [4 0 [} 0 0 0 [
phae reverve of 1,033 0 ° ° ] 0 0 0 ]
Phue contingency of 7,200 [} [J [ ] 0 [} 0 [ 0

Total TEC Inchuding 950, Mat rve, contingency 34,449 o 0 ] [] 0 0 0 0

Total Cosl for ALL 7 BN 9ET8 (TPC)
mmddo‘ 19550 1,70 o 0 0 [ 0 [] []
plus escalation of 927 re2 0 [ 0 0 0 ] []

menagement neeerve of 1093 0 o 0 9 0 [} ] []
phes contingency of 8,083 " [ [ ] 0 ° [] 0 []
Tolu & 31,99 343 (] (] (] ] [] 0 0
. 750 WS,
Paciity/Admintstration L]
0 fTE $125 . [ [ [4 0 [} [ ] [] [}
0 FTE $108 v 0 [} 0 0 0 0 ° [ ] []
Other Tech, 0 FIE 05 v, 0 [J 0 [ 9 [ ] [] 0 [}
Adwinistration/Support 0 FTE $05 v, 0 [} [J [} [ ] ] [] ] ]
Operations/Precess Fechity "
Manegers 0S8 FTE $125 . 19 " 10 16 10 16 1 16 1
Engineers 08 FTE $100 v, " “ " 14 1 14 “ " m
Other Tech. 0.2% 2!! ol & ‘: ‘: ‘: ‘: [} L] [ [} [
2 $83 3 “ “ “ “
mmdbmmw 1 FTE $05 Sy, 17 ” 17 7” 17 17 17 7 17
Operstors s FTE 83 Sy, 101 101 101 104 103 104 104 104 109
Maintenance 1 FTE $63 v, 7 17 17 7 17 17 7 17 17
Utinies - 28,000 SF @ $3.00 sk 104 1™ 1 14 i) 104 194 1 1%
Maintenance of Equipment 000% of $18,307 1,31t 1311 311 1.1 1,3 1311 1.1 1,311 1,344
200% of 77,921 1,542 1,542 1,542 1,542 1542 1842 1,842 1,542 1,542
P d { ated) 3,203 320 3,203 3,200 3,20 3,203 3,263 3263 3,20
o Oporttn 1n 1818 1947 roor o ] 17 ' Yot
[ 30.0% L 5 | L 139 1,107 1,697
Yotad oot sy w 2 0384 [} o747 89% 73% 1.3 )/ 1,748 1
{Fost Operations .
Decommission . . 2000% of Eng. costs
Mmlndhu ' $00% of Pre-operstion
0.00% Pre-operation
M-olnrdhm Subtotal (uneecslsted) [} 0 [} [ [ 0 0 0 0 0
Escalation 0 [ [} 0 1] o 0 0 [} 0
pln Mm cm [} 16.0% [ ] [ ] 0 [] ° 0 [ ] [ 0 0|
Post-Operstions fw! sscalation & contingency) [] 9 (] ] (] [} [] 0 0 0|
Total Cost (mun-n : 800 L) EE N 1 EX) 3,363 39 3763
7 149,028 15:.:: 157.32¢ 100,500 183,853 167,448 170,370 173,641
Totel Cost (W sec: 'Y 44,205 , 8,747 0,0% 1% 730 159 1,748
M “h'e‘o:’ cuistet M 20064 20000 303,576 M2,812 Mo LX) 334,508 2251
discount factor @ OMB dlocount rate of 6.30%  for ovcalated coste 2.500 2080 2928 3.000 319 3.3 3.007 m
Discounted Annual Cost $17,704 $3,761 $2,308 $2,508 $2.23 $2,100 $2,000
I Cumelative Discounted Costefesealated) 141,102 150,083 153,251 155,500 187,793 159,953 102,042 w

escaleted CALCINE RETRIEVAL AND TRANSPORT (system A-20yr.)0s1720/0812:31 PM




Calcine Removal and Transport{20.yr sys A) Mecdyour o] 204 2025 202 2027 2028 200 200 200 2032
© LMe-Oytie Cost LCC) Analyels - s - counting yoar 2t n b M 23 2 n 2 Fid 30|
Fecelation Facter e ‘ oscalation facter 1984 209 2007 2158 2218 2278 2341 2407 2414 254
{oPC) . : =
orc :
Design, Proj Myt, & Pormitting
Tosting and Startup
Totel OPC {unesculated) 0 0 0 0 0 [ [} [} 0 0
e escalation of 0 0 ° 0 0 [ [} [} [ 0
managentent :uw. o : g : : 0 : o 0 0 0
plus contingency R . 0 0 0 0 [
Totel OPC Inchading sscalation, mot reserve, & contingency 0 ¢ 0 0 0 0 0 [ 0 0
Total Estimated Coot for ALL BIN7 SET9 (TEC)
TEC unevcalated X
Titte Devign, inepection
Mot
Eaqudp, O8A & Procurement
Totel THC (unescalated) . ] [} [} 0 0 0 0 0 0 0
o . [ 0 [ [ 0 0 0 0 0 0
management reserve of o o [ 0 o 0 [4 0 o 0
Phus contingency of [} [ 0 [} [ [} 0 0 [ 0
Totel TRC including sve, st ros, contingency o 0 [} 0 o [ ] 0 0 ] 0
Total Project Cost fer ALL 7 BIN SETS (TPC)
TPC unescaisted [ 0 [} ] 0 0 0 [ ] L
pies secalstionof - [] ] [} 0 [ 0 0 0 ¢ O o
plus minagement ressrve of o 0 [ [] 0 [] 0 0 [] (]
s contingency of : ° 0 (3 0 0 ° [ [J ° 0
[Total TPC including sve, it ros, contingency [ 0 0 [ 0 0 [ 0 0 0]
FochitytAdminjotration ' .- .
Managers Wl 0 FrE $12% . 0 0 0 [] [ 0 0 0 0
Engineers 0 FTE. $108 . 0 4 .0 [ ] 0 0 [} 0 []
Other Tech. 0 FTE 05 SAv. 0 0 [ o 0 0 [} 0 0
Adwinisteation/Buppert o FrE $es | saw. 0 0 ° ° 0 0 ° ° ¢
Managers ¥ " 08 FTE $25 v, 16 16 16 18 10 L]
1 ; 4 1 16 16 19
068 FTE $108.  SAv. " 14 “ " 14 “ 1 1% 14
Other Tech. ug ﬁ g g ‘: ‘: ‘: ‘: L] L] L} L] L]
Bupervisers . “ “ “ “
Administration/Suppert 1 FIE $05° $hv. 7 17 7 17 7 w 17 17 ”
Oporators 8 FTE $05  S$Ar. 101 101 101 104 0 101 101 101 101
Maintenancs 1 FTE 905 $Av. 1”7 " " 17 17 7 17 17 ”
20,000 SF @ 9300 WSF 1 1% 104 1 104 194 1% 1 104
Maintenance of Baulpment 0200% of $1e.307 1311 134 1314 1,311 1311 134 1311 1311 1311
200% of 1128 1,542 1,842 1,542 1,642 1,642 1,542 1,542 1542 1,542
Op ( N 3263 3,20 3,209 3203 320 3,209 320 3,263 3,263 hd
plus Becaiation :,ﬂg :m ;':’7; ;m ;.?: 4,108 a3n 4,500 4910
Operations Contingency 30.0% . ! . A 22 2,292 2,358 242 e
,,..,""' a 8 0415 2,050 ] 9,141 8.397 9,900 9.9 10,209 10408 -
[Post .
mw 2000% Eng. costs
Decontamination 500% of Pre-operstion
Demotition - 0.00% of Pre-operstion
Post-Op ¢ ) [} [} 0 [ 0 0 0 0 0
phos Evcatation i ° [ 0 0 0 [ [ [} []
phes Pest-Operations Contingency @ 18.0% [ 0 0 0 0 ] 0 0 0
Total Post a 9 ] ] [ [ 0 [] 0 0
il Covt foressalare XL 3 R 3363 ] 3763 339 3,763
o Total Cost 1”,42: 10:.:; 100,953 103,216 108,479 199,741 1 208,268 20059
Total Cost (wf escalation, inct reserve, & confingency) 841 ! 0 9,14 9,397 9,000 () 10,200 10493
mﬁmwﬂmm : 300,013 76,463 304,288 03407 402,004 412,584 422403 432,00 43,109
discount factor @ OMB discount rate of . 0.30%  for escelated costy 4.008 4.098 5.205 5533 5001 8.252 6.640 1 7.
Dtscounted Avwel Cost - AR ‘ $ $1,767 $1,700 $1,052 91,508 91,548 $1,404 $1,448 $1,398
I_Mﬁ"_""‘—w 109,731 174497 174058 170,458 178,001 179,408 190,94¢ 162338

escaiated CALCINE RETRIEVAL AND TRANSPORT (systom A-20yr.)3951/20/9012:31 PM




Calcine Removel and Transport(204r sys A) fivoul yoor 2093
Life-Cycie Cost (LCC) Analysle courting yesr 1]
Eecaletion Pactor acat X secelation fector 2018

[Sthwr Project Cost for ALL BIN 7 SET8 _(om____w
OFC unsscalated

Canoeptus) Desicn, Proj M, & Peritting

Toating snd Stert4p
Totel OPC (uweosisted) [}
plus secalation of 0
plus manogenwet reserve of 0
plus contingenoy of []

Total OPC Including escelation, Mgt reserva, & confingency 0

Totel Retimated Cost for ALL BN 7 SETS (TEC)

TEC swecalated

Titly Desigpy Inapeotion

Project mot

Construction Mot

Construction, Equip, GAA A Procurement
Totsl TEC (unesonistec) ]
plun esosletion of 0
plus manegemernt reserve of [}
phus candingenoy of [}

Total TEC inchuding #30, Mot res, cortingency 0

Totel Praject Cost for ALL 7 BIN SETS (TPC)

TPC wwecslated 0
Flus esonlation of [ ]
plus rwnagemernt reserve of [}
plus cortingency of [}
 Yotat TPC Inchucing ew, vyt res, cortingeney 9
Operstionn 200 he-shityr.
Paciity/Adrviristyation ]
0 FTE $128 v (]
0 FTE $108  $hv. [}
Other Tech. 0 FTE 905 v, 0
Admiristration/Suppart 0 FTE $65  $hv. 0
-OperetioneiProoess Faclity "
Manegers 08 FTE $128  $hv. 18
Engineers 08 FIE $108  $hv. 1
Othver Tooh 028 PFTE $88  Shv. [}
Supervisors 2 FTE $63  $hv. 4“4
" Administrstion/Support 1 FTE $68  $hv. 17
Operstore o FTE $05 9w, Ly
* Melrtenance 1 e $05  $hv. 17
26,000 SF O $300 $/SF 1
Mairtenance of Equipment 800% of $16,28 1,311
Buliding Meirtenance 200% of $77.92¢ 1842
porath ol { ] 329
[ 8,209
plus Operations Contingency @ 30.0% 2550
Yot oecelation & 11,0901
[Fost Operations
2000% of Eng. costs
Decortemirmtion 5.00% of Pre-oparstion
6.00% Pre-operation
Post-Operstions Subtotel (ureecsiated) 0
g B 0
plus Post-Dperations Cantingency @ 18.0% ]
Totel Post escelstion & ]
Totel Cost (unescelated) 3293
Totel Cost (unescelated) 216,054

Totel Cost {wf escelation, ot reserve, & contirgency) 11,001

Curmdeative Totsl Cout (escelated) 463,000
factor @ OMB discount rete of 4.30% for escclaied costs 8485

Discounted Arvasel Cost i $1.307

Curfative Discounted 184,007

escaleted CALCINE RETRIEVAL AND TRANSPORT (systom A-20yr.) 20¢1/20/0812:49 PM
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Calcine Removal and Transport(204r sys B) fiocal your 2003 2004 2008 2000 2007 2008 2000 2010 2011 2012|
Cant (LCC) Ansliysle counting yoar 1 2 3 4 8 L] 7 (] L] 10
Becalation Pactor L secalation facter 1142 1174 1.207 1.241 1218 1911 148 1,306 144 1484
cont
or (oPC) .
Conceptusl Design, Proj Mgt, & Permitting 6,003 8,908 8,008
Tooting and Stert. ’ .
Totsl OPC 8,008 8,005 $,008 ] [} 0 [ ] ° ] 0
plus secalation of 2,508 2508 2508 0 .9 0 0 0 0 0
plus mansgement reserve of - 0 0 0 0 0 0 [ ] 0 [ ] [
pius contingency of L 2,908 2,908 2,000 0 0 0 0 0 0 ]
Totsl OPC dation, met e, & 1,412 1412 1412 0 o L] 0 0 o 0
Totel Estimated Coot for ALL BIN 7 SETS (TEC)
, N [} [} [}
Title Dosign, Inspection 4409 440 4,408 Yo
Project mgt %2 ™2 ] w2 ™ m 2 m™m m
Construction Mgt 1452 1452 1482 1452 1452
Construction, Equip, GRA A Precurement 18,04 160,034 16,04 10,04 16,04
Totd TEC mn 792 8,200 8,200 §,200 18,2718 19,278 18,2718 10,276 18,279
plos escalation of 8 3% 2,2% 22750 22% 1940 .47 .47 7.4 .47
plus management reserve of " 08 51 7 (3] 1984 984 1,004 1,004 1,984
contingency of m m 218 2137 249 TAZ 7426 TAZ 7426 TAM|
Tolsl TEC Including 09, Mot res, contingency 1,838 183 10,190 10,198 10,108 B 54 3544 354% 35,44
Totad Project Cost for ALL 7 BIN SET8 (TPC)
TPC unescalated 0,007 6,007 11,165 8,200 $,200 18,278 10,278 10,278
plus escalation of , E 29 294 4028 2.2% 2,2% 1.047 T4 1,047
plus management reverve of ) . o8 L] ! sn L14] 1,084 1904 1904
pluscontingencyef . : 3,230 310 5,045 2,137 2,437 1426 7426 7426
| Totet TPE including eec, Mot res, contingency . 12,947 12,047 21,810 10,1¢8 10,100 35434 3544 354U
FachyrAdministration o Lo
Manegere o . 0. FTE 328
Sngineers . : e e $108 - $Av.
Other Tech, :i" - 9 FrE 993
Administration/Suppert 0 FTE 93 . e,
OparstionsProcess Faclity " : .
. Hmo W !
Engineers - 1 g 4
Other Tech. a3 FTE 0% v, 1
Supervisors 5 2 FTE LT 98S T S, 11}
' Administration/Suppert "§ FTE 05 . 4
Operstors 4 FTE. $05° $hv. 101
Maintenance 1 Fre 03 v 17
: 26,000 SF Q $300 §/SF L]
Malntonance of Equipment 000% of $18,507 131
200% o 70,010 1,596
0 datod) : 0 0 0 0 0 0 0 0 0 3,134
P o Contingency @ o 0 o ° . ° o 0 H 1)
20.0% [} 1317
otal oscalation & A . (] '] ] 0 (] (] 0 [ ] [ ] 965/
Post Operstions
Decommission 2000% o Eng. costs
Decontamination . S00% o Pro-operstion
Demelition 600% ' of Pro-eperntion
Pont. " ) 0 [} 0 [} 0 [ 0 0 0
plue Eocalation : : : : ] o ] ] [} []
Post-Opertions Contingoncy 18.0% 0 [J 0 0 [] 0
e o Creraton o socunen stngncs 0 0 0 2 o 9 o o 2
e Toeeeds T T Wi T3 LR LEi] ) ] i
Cumtative Total Cost (unese: |:.=; ':.3‘:; :::: f:ﬁ':: ::.:2 s:.xz 71,68 89,013 100,190
Yotal Cost {wf socalation, ingt reserve, & contingency) y 4 3 3 : 35,434 38434 35434
c:-nxm Totad g.:':,,,“.q ) N 12,047 25,00 41,503 87,700 090 103,333 138,767 174,202 200,6%
facter @ OMB dscountruteof 0.30% . for escaleted costs 1.357 1.443 1.5M 1.6%0 1733 1.842 195 2082 2213
Discounted Annmusl Cost by $9.539 9,973 $14,000 $8,255 808 $19,2%5 $19,005 17,03 $16,014
| Cumutative Discounted Costelevcalated) () 16812 32,002 30,058 44742 £397 02,072 3,009 115,108

escaisted CALCINE RETRIEVAL AND TRANSPORT (systom b-20y1.) 2851720001255 PM -




Calcine Remavsl and Transport(20-yr sys B) fiscel yoor 2013 2014 218 2018 017 010 2019 2020 2024
Lite-Cycle Coot (LCC) Anaiyrie counting yoor 1" 12 13 14 16 10 17 19 1
Eecalation Factor eocalation factor 1.50% 1.847 150 1098 1.68¢ .18 L0 1926 e
Other ot for {oPC)
orc
Dosign, Proj Met, & Permitting
Tosting and Mart-up 117 1778
Toted OPC (unsecalated) 1178 1,178 0 0 0 0 0 0 0
plus evcalation of - ™ 2 0 0 [] 0 [ 0 [ ]
management :omo o . 12 ": : : 0 [ ] '] [ 0
i contingency e 0 0 0 [
Total OPG including eecalation, mgt reverve, & contingency N 343 [} 0 [} 0 ] 0 0
Total Rotimated Coot for ALL BN 7 SETS (TEC)
TEC unescalsted [ ]
Titte Design, Inepection
Project met
Construction Mct 1482
Equip, OSA AP 10,0M
Totel TRC (unescalated) 10,27¢ [] (] [] 0 [ ° 0 °
plus escoletion of 147 0 ° 0 [] [ [ (] 0
management reverve of 1,054 0 [} [} [} [} 0 [} 0
phs contingency of 142 0 [ [ 0 [ [ ] [ 0
Total TEC including ees, Mgt rvs, contingency B4 0 ] ¢ [} 0 [ ] [ ] []
Totel Project Cont for ALL 7 BIN SETS (TPC)
TPC unevcalsted - 20,094 1179 [ [} 0 0 [ ] 0 [}
plus escalation of 8529 2 [ ] [] [} 0 [ ] 0 0
plus menagement reserve of 1,054 [ [} 0 [} 0 9 0 [ ]
plus contingency of 6,501 [ 24 0 0 [ ] 0 '] 0 °
oted 343 (] (] Q '] [] (] [}
[Operations T80 Be- sty
Facimy/Adminisiration ")
Managers 0 FTE $129 . 0 0 0 0 0 0 0 [] ] 0|
Engineers o e $108  $Ay, [} 0 0 [} [} [ ] 0 0 0 [}
Other Tech. 0 FTE 305 Sy, [4 [4 0 [} o 0 [} 0 0 0|
AdministrationSupport o fTE 05 . 0 0 ° ° ° 0 ° ° 0 ol
Operations/Process Faciity "
Managers [T $128  $av. 1" 1" 10 18 19 18 18 10 1 9
08 FTE 3108 $Av. " "“ " " 1“4 " “ “ " 4
Other Tech, 023 FTE $85 S, [} L] [ 8 L} L] ] [] []
Supervisors 2 fTE $05  $Ar. “ “ “ “ “ 4 “ “" “
Administration’Suppert 1 FTE 905 $hr 7 17 (14 17 17 [1] 17 17 (13
Oparstors s FTE $05  $Ar. 101 101 101 108 101 101 101 101 101
Maintenance 1 FTE $05 Iy, LU ” 17 17” 7 ” 17 17 1”
: 20,000 SF @ $3.00 SF 1 1 1 1 194 14 194 194 1
Maintenance of Equipment 800% of $10,%07 1.m 1.1 1M 1.34¢ 1.1 1M 1.1 1.1 1314
200% of 70,019 1,508 1.508 1,508 1508 1,508 1,500 1,508 1,508 1,500
Operstions sublotal {unescalsted) 337 N? 37 a7 EE 114 37 3317 N7 N7
plus Escalation ‘ 1670 1,818 1,058 2107 2,250 2415 2518 2,740 2,010
plus Operations Cantingency & 30.0% 1408 1.640 1,58 107 1,673 1,110 1,708 1017 1,000
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Project/Task  HLW EIS Supportmg Studxes : ‘ ’

Subtask

Title:  Regulatory Requirements for the De31gn, Constmcnon, and Operatxons of thc ICPP Proposed Waste
L Processing Facilities
Summary: This EDF identifies and provides thc cxxstmg environmental regulations and codes pertaining to

the design, construction, operations, and performance of the proposed waste treatment and storage
facilities at the Idaho Chemical Processing Plant (ICPP). This study also presents an assessment

~ of the current NRC regulations and their potential apphcabmty to the proposed facilities if the
facilities were to be licensed by the NRC in the future. The NRC requirements for regulating -
DOE facilities or activities have not been defined yet. The NRC requirements to be apphed will
need to be determined by the apptopnate NRC and DOE Task Forces.

The principal somces of requxrements for thc' design, construction, and operations presented here
are the Department of Energy (DOE), the DOE Idaho Operations Office (DOE-ID), the
Environmental Protection Agency (EPA), the Idaho laws and regulations, the National
. Environmental Policy Act (NEPA), and other local codes and standards. The proposed facilities
under consideration in this study will prov1dc waste retrieval, treatment, and.interim storage
capabilities. They will process various wastes that are considereqd mixed wastes. These are wastes
that contain both radioactive and RCRA hazardous constituents. ‘The RCRA constituents include
characteristic heavy metals and “listed” hazardous constituents, as defined in 40 CFR 261,
subparts C and D. The management of the wastes, as well as the facilities, is subject to the

- requirernents of both the EPA and the Atomic Energy Act (AEA). The specific requirements for
radioactive waste management developed under the AEA are administered through the DOE. The
proposed treatment facilities are expected to process several types of waste and to convert them to

- distinct waste forms that are suitable for disposal. The regulatory requirements for the disposal of
-the various waste forms resulting from the proposed treatment options and the criteria of the '

" = potential target repositories are described in detail in INEEL/EXT-97-01147. It is assumed that

the wastes resulting from the treatment options will be delisted and will no longer be consxdered
RCR.A hazardous waste prxor to bemg sent to interim storage facxlmes -

‘Existing NRC reqmrements apply to commercxal, non-DOB, facilities. The degrec of apphcabxhty
of these requirements to the proposed facilities should be determined by the NRC and the DOE,
with input from the DOE contractor. Of the existing NRC regulations, it has been determined in
this study that 10 CFR 61 will apply to the proposed near-surface disposal facility for the grouted
Low-Activity Waste (LAW) or grouted LLW, and 10 CFR 72 will be applicable to the proposed
interim storage facilities for the vitrified, Hot Isostatic Pressed (HIPed), or grouted High-Level
Waste (HLW), and for the liquid High-Activity Waste (HAW) and vitrified HAW storage
facilities. Independently, it was determined by Leroy and Morgan in “Nuclear Regulatory
Commission (NRC) Licensing Assessment for the Idaho National Engineering and Environmental
Laboratory (INEEL) High-Level Waste program,” April 23, 1997, that 10 CFR 30 and 10 CFR 70
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will apply to the following facilities:

¢ 10 CFR 30 for the LAW collection and grouting facilities and for the cblléctidn and treatment
of the LLW from the INEEL ongoing operations. S

- » 10 CFR70 for the separations facility, for the interim storage of liquid HAW resulting from

the separation processes, and for the HAW vitrification facility.

o 10 CFR 70 for the HLW vitrification, HIPing, or grouting facilities.
L

10 CFR 70 for the calcine retrieval and dissolution facilities.

Additional NRC regulations applicable to the proposed facilities are in 10 CFR 2, 10 CFR 19, 10
CFR 20, 10 CFR 21, 10 CFR 50, 10 CFR 51, 10 CFR 52, and 10 CFR 73. 10 CFR 71 and 49 -
CFR 173 (Department of Transportation) contain requirements for the packaging and _
transportation of waste. These requirements could have impact on the design and operations of

- the storage facilities. The existing facilities that will be modified to be used for storage of treated

HLW or HAW are anticipated to be exempted by DOE from any further jurisdiction of NRC.
Such & jurisdiction would be excessively difficult, costly, and complex to apply. All the work
requirements for the modification of the existing facilities are expected to be performed in _

accordance with the DOE/RW/0333P, “Quality Assurance Requitements and Description.”

If DOE facilities become regulated by NRC, the jurisdiction of other currently government

applicable authorities will not automatically or necessarily cease. In particular, it is expected that.
local, State, Federal EPA, and some DOE regulatory requirements would still apply.

In addition to.all the regulatory reqmremcnts established by the various government authorities

discussed above, the schedule of the construction and operations of the proposed facilities must
meet the terms and the dates of the commitments as stated in the Settlement Agreement between
the State of Idaho and the DOE. ‘ '

Distribution (complete package): HLW EIS Library, also contained in INEEL-EXT-01389 (VWO), INEEL-
EXT-97-01392 (HWO), INEEL-EXT-97-01400 (CWO), INEEL-EXT-97-01399 (DCWO), and INEEL-EXT-
|97-01428 (TRU Separations), S. L. Austad MS 3650, J. B. Bosley MS 3428, R. E. Dafoe MS 3765, W.H.
Landman MS 3625, A. E. Lee MS 3765, D. A. Lopez MS 3765, B. R. Helm MS 3765, J. J. McCarthy MS
3625, T. A. Solle MS 3428, N. E. Russell MS 3765, D. S. Vandel MS 3625.

Distribution (summary package only): D. J. Harrell MS 3211, K. L. Williams MS 3765.

‘|Author Dept. Reviewed | [Date ~ |Approved © |Date L
J.Banaee  [4170 ! 4 > SR _
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1 INTRODUCTION

This study identifies and presents the exlsung envxronmental regulatrons and standard codes for
the design, construction, operations, and performance of the proposed waste treatment and
storage facilities at the Idaho Chemical Processing Plant (ICPP). Also, it provides the applicable
existing Nuclear Regulatory Commission (NRC) regulations and guidance documents to the
proposed facilities if they were to be licensed by the NRC in the future. The existing licensing
process and related licensing issues applicable to the proposed facilities are also discussed.

The environmental regulations are primarily based on safety and health considerations. The
- standards define the fequirements that protect human health and the environment. The principal
sources for thc standard regulatrons and codes presented here are:

Environmental Protection Agency

Idaho Laws and regulations -

National Environmental Policy Act (NEPA)
Department of Energy

DOE Idaho Operations Office (DOE-ID)
Other applicable standards and codes

" In addmon to the current regulations, the governing stsr.dards for the facility design and
performance considerations of the future (i.e., DOE Orders 435.1) draﬁed at the time of
preparation of this report are also presented.

The facilities under consideration in this study will provide waste retrieval, treatment, and
- interim storage capabilities. They will process various wastes that are considered mixed wastes.
These are wastes that contain both radioactive and Resource Conservation and Recovery Act
(RCRA) hazardous constituents. The RCRA constituents include characteristic heavy metals and
* “listed” hazardous constituents, as defined in 40 CFR 261, subparts C and D. The management
of the wastes, as well as the facxhtm, is subject to the requirements of both the EPA and the
Atomic Energy Act (AEA).  The specific standards for radioactive waste management developed
under AEA are administered tbrough the DOB

The proposed treatment facilities are expected to process several types of waste to convert them

to distinct waste forms that are suitable for disposal. The wastes resulting from the proposed

- treatment options are assumed to be delisted prior to being transported to the proposed interim

storage facilities. The waste forms are produced starting from a variety of mixed wastes

including high-level liquid waste (HLLW), Sodium-bearing liquid waste (SBW), and other.

- radioactive wastes form ongoing operations (1996-2012), known as the newly generated wastes
(NGW). These wastes have been stored in the Tank Farm at the ICPP. Most of the I-ILLW have

~been calcined and stored at the Calcined Solxds Storage Facxhty (CSSF) s

The EPA has estabhshed treatment standards under the RCRA Land stposal Restrictions
(LDRs), in 40 CFR 268, for hazardous waste constituents prior to land dlsposal The regulatory
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requirements for the dxsposal of the various waste forms resultmg from the proposed options and
the criteria of the potential target repositories are described in detail in INEELVEXT-97-01147.

2. PROPOSED WASTE TREATMENT OPTIONS

chera! treatment optxons are bcmg proposed mcludmg four non-separanons and two separatxon
processes. In addition, a no-action alternative will likely be considered, defined as the '
continuation of the current practice of calcination and storage in stainless steel bins at ICPP. The
non-separation options include: (a) vitrified waste ‘option (VWO), (b) Hot Isostatic Pressed
(HIP) waste option (HWO), (c) direct cementitious waste option (DCWO), and (d) cementitious
waste option (CWO). The separation processes are expected to generate up to three different
waste streams; designated as high activity waste (HAW), low activity waste (LAW), and
transuranic (TRU) waste. These opuons are summanzed below'

Vitrified Waste Option

This option involves the following steps: 1) calcination of HLLW, SBW, and the NGW, 2)

. vitrification of all the calcine wastes (existing énd future) and placing in canisters (2’ x 10’ or
other canisters approved by the repository/NRC), and 3) interim storage prior to shxpment toa

HLW repository. .

* Process duration: 20 year Schedule

HIP Waste Option (HWO)

As in the YWO, thcwast&smllbecalcmedbmmsteadofbemgvxmﬁed,thcymllbedxrecﬂy
HIP processed and placed in canisters (2’ x 10 or other canisters approvedbythe 1
repository/NRC), and 3) will be sent to an interim storage facxhty prior to shxpment to and
disposal at a HLW repository.

Process duration: 20 year schedule

Cementitious Waste Option (CWO)

This option includes calcining the HLLW retnevmg the calcine wastes, and recalcxmng thh the
SBW in the modified New Waste Calcining Facility NWCF), grouting in canisters (2’ x 10'

~ canisters), and sending to an interim storage facility for transport to and ultimate disposal at an
-off-site HLW disposal facility. It is proposed that the cementitious waste would be suitable for
disposal at the Nevada Test Site (NTS) using Greater Confinement Disposal (GCD) facility.
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Currently, the GCD facility has not been approved for disposal of HLW and waste acceptance -
requirements for the GCD facility have not been defined. Pursuant to the 1987 Nuclear Waste -
Policy Amendments Act (NWPAA), the Yucca Mountain in Nevada is designated for
characterization as the only candidate site for a HLW geologic repository. However, projections
of future wastes suggests a need for a second repository at some time in the future, or expansion
of the first potential repository. Criteria for acceptance and disposal of waste at the potential
HLW repository at the Yucca Mountain have not been finalized. The current waste acceptance
criteria are prehmmary at the present txme These criteria are covered in detail i in, NEEL/EXT
97-01147. :

Process duration: § year schedule

Direct Cementitious Waste Option

The DCWO consists of step 1 of the VWO, then direct grouting of all the calcined wastesand

' packagxng in canisters (2’ x 10’ or other canisters approved by the repository/NRC), and interim
storage prior to shipment to an off-site HLW repository such as the NTS-GCD, if approved for
the HLW dxsposal or possibly to a potential HLW geologic repository at the Yucca Mountain.

This option is planned to have the same processmg time as the CWO with the difference in

- starting date.

Separations Options

Two waste separation options have been proposed: HAW/LAW, known as full separations, and
TRU separations. The full separations option involves calcining the HLW and SBW, retrieving
and dissolving the calcine, and feeding the dissolved calcine and the remaining liquid SBW and
the NGW to a waste separations facility to separate them into the HAW and LAW streams. The
NGW, if classified as LLW, would bypass the separat:ons faexhty and would ultunately be

) combmcd wzth the LAW. .

In the TRU separatlons, as in the HAW/LAW separanon opnon, the dissolved ealcme and the
remaining liquid SBW, and the NGW will be fed to a waste separations system. Two separation
alternatives are being considered under this option, designated as (1) TRU/LAW Class C and (2)
TRU/LAW Class A/HAW. In the first alternative, the wastes would be separated into TRU |
waste and LAW. The TRU waste fraction.is expected to contain a!pha-emlmng TRU
radionuclides with half-lives greater than twenty years. The remaining waste stream, desxgnated
as LAW Class C, would contain Cesium (Cs) and strontium (Sr) isotopes, and low activity waste
- portion. It is anticipated that the LAW in this alternative would meet the definition of NRC
LLW Class C. In the second alternative, Cs and Sr will be separated as HAW, and the remaining
waste from separations will be designated as TRU and LAW. The LAWis expected to meet the
definition of NRC LLW Class A. o
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The HAW is planned to be vitrified using the same process described in the VWO andbe
shipped to a HLW geological repository for permanent disposal. The HAW containing isolated
Cs and Sr would be stored at the INEEL awaiting disposal in a HLW geologxc repository or an
alternate approved disposal facility. The TRU waste stream would be converted to a solid form
to be send to the Waste Isolation Pilot Plant (WIPP) for disposal. The LAW would be grouted
- and shipped to'a LLW disposal facility. The disposal options being considered for the grouted
LAW are the CSSF, the tanks at ICPP, or a LLW near-surface disposal facility. The ,
requirements for the design and operations of a near-surface LLW disposal facility are covered in
detail in EDF-FDO-008. This reference is contained in NEELIEXT-%-OOOSI

Based on the NRC source term definition of HLW (10 CFR 60.2), the HAW LAW and the TRU
waste streams are actually considered HLW. These wastes do not conform to the existing '
classification for radioactive waste. Although, the separations alternatives and the resultant
waste streams may be technically and economically feasible and attractive, they will needto .
receive evaluation, redefinition of types of waste, and the concurrence of applicable govemment
authorities. Itis assumed that a determination will be made by the appropriate authorities (e.g., -
the DOE and the NRC) that the TRU waste and the LAW streams meet the TRU waste and the
NRC LLW-Class A or Class C definition, respectively. The LAW also meets the definition of
incidental waste in the NRC evaluation of HLW separation processes at Hanford Site (58 FR,
“State of Washington and Oregon, Denial for Petition for Rulemaking,” U.S. Nuclear .
- Regulatory Commission, ” March 4, 1993, p. 12342.). The HAW would be considered HLW and
can be classified as HLW. .

3. ASSUMPTIONS

1) All of the wastes produced from the treatment and storage facilities will meet the requirements
enforced by the EPA, the DOE, the DOT, the NRC, and other potentlal target reposxtones for the

disposal.

2) Under EPA 40 CFR 268.42(b), an n equivalency petition for using alternative waste treatment
technologies including CWO and DCWO to borosilicate glass® will be granted by the EPA.

3) All of the wastes resulting from the various treatment options will be delisted pﬁor to being
transported to the interim storage facilities. The EPA Upfront Exclusions for the petitioned
wastes will be granted to delist the RCRA listed hazardous waste codes. The EPA delisting

* Vitrification using borosilicate glass technology is considered by the EPA a best demonstrated available
technology (BDAT) for treatment of mixed HLW (55 Federa! Register (FR), June 1, 1990, p22627). DOE’s
studies of glass-ceramic process and comparison of glass-ceramic process and waste form with borosilicate glass
waste have shown that glass-ceramic waste form meets the definition of EPA vitrification and borosilicate glass.
EPA has concurred with the DOE conclusion and has determined that the glass-ceramic process is an acceptable

" technology to meet BDAT (see 57 FR, May 26, 1992, p. 22024). ‘




431.02¢ ENGINEERING DESIGN FILE Function File Number - SRP-WTS-02
06/17/197 . - EDF Senat Number - EDF-WTS-003
Rev. #04 o : Page 7 of 44

st 3‘\' ! g

-criteria and processes for prepanng a delisting petmon are contamed in “Petitions to Delist
Hazardous Wastes: A Guidance Manual,” Second Edition, PB93-169365, March 1993. The -
Upfront Exclusions may be granted for wastes and/or waste residues that have not been 7
generated, but will be generated in the future. The EPA will evaluate the petitioned wastes based
on available information such as the characteristics of the untreated wastes, process description,
and bench-scale or pilot scale treatment data.

4) An oﬁ‘-sxte facility would need to be approved for the disposal of I-{LW resultmg from the
CWO, DCWO, and HWO. y

4. ENVIRONMENTAL REGULATIONS DOE CRITERIA, AND OTHER
STANDARD CODES :

4.1 FEDERAL AND STATE LAWS ’AN‘D REGULATIONS

Resource Conservatxon and Recovery Act

The RCRA has established minimum natxonal standard requxrements wluch apply to owmersor

operators of all facilities that treat, store, or dispose of hazardous waste. The State of Idaho has
the authority to implement the RCRA requirements through the Idaho Department of Health and
Welfare IDHW). The State of Idaho adopted the Federal RCRA regulations, pursuant to the

. Idaho Hazardous Waste Management Act of 1983. The regulations are incorporated by reference
as provided in the Federal requirements under 40 CFR into the “Idaho Rules and Standards for
Hazardous Waste”, under administrative code known as Idaho Admxmsu'anve Procedures Act .
(IDAPA) 1601.05.

The RCRA reqmrements apphcable to the hamrdous waste faetlmes are deﬁned in 40 CFR 264
(IDAPA 16.01.05.008), “Standards for Owners and Operators of Hazardous Waste Treatment,
Storage, and Disposal Facilities” and in 40 CFR 270 (IDAPA 16. 01 05. 012), “EPA Admmzstered
Penmt Programs ‘the Hazardous Waste Per:mt Program

40 CFR 264 sets regulatory reqmrements for the desxgn, constructxon, and operatxon of the :

-facility, quality assurance program, testing and maintenance of the equipment, air emission
standards, groundwater protection standards, security, inspection, personnel training, -
preparedness and prevention, contingency plan and emergency procedures, manifest system and
record keeping, closure and post-closure, ﬁnancxal requirements, and use and management of
containers.

The existing hamrtlous waste facilities used for any future hazardous waste management
activities can continue operations while meeting the requirements in 40 CFR 265 (16.01.05.009),
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“Intenm Status Standards for Owners and Operators of Hazardous Waste Treatment, Storage,
and stposal Facilities”. This will allow the existing facilities to continue operations while
meeting minimum operational requirements defined in 40 CFR 265. To be qualified 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 thc RCRA requxrements

40 CFR 262.34 (subpart of 40 CFR 262 - IDAPA 16.01.05.006), “Accumulation Time” and 40
CFR 268.50 (subpart of 40 CFR 268 - IDAPA 16.01.05.011), “Prohibitions on Storage of
Restricted Wastes” contain requirements, conditions, and time limits for storage of hazardous
wastes. Based-on 40 CFR 262.34, a generator may accumulate hazardous waste on-site for 90
days or less without a permit or an interim status, provided that the generator meet the conditions
specified in 40 CFR 262.34. A generator who accumulates hazardous waste for more than 90
days is an operator of a storage facility and is subject to the requirements of 40 CFR 264 and 40
CFR 265, and the permit requirements of 40 CFR 270 unless the generator has been granted an
extension to the 90-day period by the EPA. A 30-day extension may be granted at the discretion
of the EPA on a case-by-case basis. A generator who accumulates hazardous waste greater than
100 kilograms but less than 1000 kilograms in a calendar month may accumulate hazardous
‘waste on-site for 180 days or less without a permit or without an interim status provided the
generator meets the requirements stated in 40 CFR 262.34

. Under 40 CFR 268. 50, the storage of hazardous wastes such as thiose present in the Ta.nk Farmis
prohibited, unless the following conditions are met:

(1) A generator stores such wastes in tanks, containers, or containment buildings on-site solely to
facilitate propet recovery, treatment, or disposal and the generator complies with the
requirements in 40 CFR 262.34, 40 CFR 264, and 40 CFR 265. :

(2) An owner/operator of a hazardous waste treauuent, storage, or disposal facxhty stores such

- wastes in tanks, containers, or containment buildings to facilitate proper recovery, treatment, or
disposal, and an owner/operator must comply with the operating record requxrements specnﬁed in
40 CFR264 73 and 40 CFR 265.73.

An owner/operator of a treatment, storage, or disposal facility may store hazardous waste
restricted from land disposal beyond one year provided that the owner/operator proves to the
EPA that such storage was solcly for the purpose of facilitating proper recovery, trw.tmcnt, or

disposal.

The prohibition in storage does not apply to hazardous wastes that meet the LDR u'eot:nent (
standards and treatment equivalency as defined in 268.42(b). However, if the waste is still listed,
the generator must comply with the RCRA requirements for hazardous waste storage. ‘
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Various perrmts are required prior to the eonstmctlon and operatlons, and durmg the operatlons _
of the proposed facilities. These include RCRA permit, air emissions permit, wastewater
discharges permit, etc. In addition, separate permits may be needed once the processes or
activities are better known, as individual pilot plant operations or modifications to the existing
facilities/systems may require separate permits. The applicable permit requirements are

~ described below. A summary of the permrt reqmrements and regulatory dnvers is presented
Section §.

All facilities that treat, store, or dispose of hazardous wastes are reqmred to obtam a RCRA
permit during the active life (including the closure period). ‘40 CFR 270 establishes the -
requirements for obtaining a Permit. A RCRA Perrmt application consists of two parts, Part A
and Part B. Part A of the permit application is a short standard form that collects general
information about the treatment, storage, or disposal facility. Part B of the permit application
includes a much more detailed technical description of the facility. The permit application
covers all aspects of the design, construction, operation, monitoring, and maintenance of the
* facility. The requu'ements for Part A permit application are in 4C CFR 270.13, and for Part B
Permit apphcatlon are m 40 CFR 270.14 through 29. .

Once the owner or operator ofa facxhty has submitted 2 permit apphcatlon, the regulator
conducts an in-depth evaluation to determine if the application satisfies the RCRA requirements.
For the new hazardous waste facilities, Parts A and Part B of the permit application must be
submitted a least 180 days prior to physical construction is expected to commence. For the
existing hazardous waste facilities, the requirements to submit an apphcatlon is satisfied by
submitting only Part A application to operate under interim status untrl the permrttmg agency
sets a date for submrttmg Part B of the apphcatxon. e

!. E " '.i”

Air permxts wﬂl be requxred from the State of Idaho and/or EPA Reglon X prior to constructxon
and operations of each of the treatment, storage, and disposal facilities with radioactive and
nonradioactive emissions sources. The existing facilities that will be used for the proposed waste
| processing activities may require permit modxﬁcatlon 1f the exxstmg permit does not satxsfy the
permlt reqmrements for the proposed use. o

The Clean Arr Act (CAA) sets penmt reqmrements and emission standard hmxts The CAA
requirements are xmplemented by the IDHW under Idaho codes (see Idaho Codes and regulations
below) or by EPA Region X. The CAA implementing regulations are in 40 CFR 50, 52, 60, 61,
62 63, 70, 77, and 124. The air permit requirements are bneﬂy described below
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For nonrad emissions a Permit to Construct (PTC) will be required from the IDHW for each of
the new emission pomts prior to the construction or modifications of a facility. Individual pilot
plant systems may require separate PTCs once the processes are known. Hamrdous Air - ;
Pollutants (HAPs) and the Toxxc Air Pollutants (T APs) will need to be quanuﬁed pnor to

permxmng

The National messxon Standards for Hazardous Air Pollutants (NESHAPs), Subpart Hsetsthe
standards for the radioactive air emissions. The proposed facilities will qualify as radiological
sources if they emit any radiological emissions. They are regulated by the EPA under the
NESHAPs and the State of Idaho for radioactive air emissions. The state of Idaho treats the
INEEL as one large facxhty Currently, the maximum off-site limits for the total INEEL
radxologlcal emissions is 10 mrem/fyr. .

The National Ambxent Axr Quality Pollutants Standards (NAAQS) has estabhshed reqmrements
for particulate matter, sulfur dioxide, ozone, nitrogen dioxide, carbon monoxide, fluoride, and

lead. If their emissions are significant as defined in IDAPA 16.01.01.88, they must comply with
the requirements of the Prevention to Significant Deterioration (PSD). The Best Available -
Control Technology (BACT) must be used to control pollutants if compliance with the PSDis

required.

The air emissions must be calculated for each of the new facilities to determme the permit
-requirements and comphance with the regulatory standards, and to xdentxfy how they impact the
sitewide total emissions at the INEEL because the State of Idaho treats the INEEL as one large
facility. The determination of the expected air emissions is usually done during the Title IT

design. |

Appendix D to 40 CFR 61 should be used for estimating the radionuclide emissions from the
_ new sources to determine if a NESHAPs approval to construct is needed. If the estimated doseis

‘greater than 0.1 mrem/year, the NESHAPs application will be reqmred. In such case, a PSD
evaluatlon will required by the State of Idaho.

Some of the process vents associated with the hazardous wagte treatment units must meet the
RCRA air emission standards in 40 CFR 264/265 Subparts AA. A process vent is any open-~
ended stack or pxpe that is vented to the atmosphere. 40 CFR 264/265 Subparts BB and CC
contain air emissions standards which are applicable only to certain types of processes such as
equipment leaks, tanks, and containers.

The EPA proposed MACT Rule which enforces limits on air pollutants appli‘es, to hazardous
waste incinerators or other comparable facilities which burn hazardous waste and/or are qualified
as an incinerator by the EPA. This study assumes that the MACT Rule will be applicable to the

 vitrification and HIPing facilities. The MACT Rule sets emission limits for dioxin/furan, "
hydrocarbons, chlorine, carbon monoxide, lead, cadmium, mercury, antimony, arsenic,
beryllium, chrommm, and parm:ulate matter. : o
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The EPA has established requirements for stormwater and nonstormwater discharges into the
environment under the National Pollution Discharge Elimination System (NPDES). The NPDES -
- contains the requirements that control the discharge of pollutants to waters of the U.S. (e.g., Big
Lost River) as defined in the Clean Water Act (CWA) in 40 CFR 122. These sources can include
sanitary, industrial processes, and storm water runoff from industrial and construction areas.

A permit under the NPDES is required for storm and nonstorm waters (e.g., service water, sewer
discharges). The INEEL has a general NPDES permxt. Therefore, the existing INEEL NPDES
permit should be evaluated to determine if there i is a need for modifications of the¢ INEEL permit
or addendum to the permit to satisfy the permit requirements for the proposed facilities.

Wastewater Land Application Permits are required for construction, modifications, and operation
of facilities that dispose of municipal and industrial wastewater to the land surface. The
requirements are defined in 40 CFR 122 (CWA). .

‘ Pumiant to the CWA, the facilities that engage in storing, transferring, and consuming oil and oil

products which could reasonably be expected to discharge oil in the Big Lost River or other
waters of the U.S. must have Spill Control Prevention and Countermeasures Plans. The Plans
are required if the oil discharges are in harmful quantities that violate the applicable water quality
standards and cause harm to the human health and environment.

Idaho Laws and Regulatxons

This section hsts the Idaho codes and standatds for air and water polhmon control and for
releases into the environment. . The standaljds are based onthe Fedcral rcquxremcnts cstabhshed

by the CAA, the CWA, and the RCRA.

Idaho Code 39-44, “Hazardous Waste Managemeﬁt Act”

IDAPA 16.01.05, “Rules and Standards for Hazardous Waste”
“IDAPA 16.01.01, “Rules for the Control of Air Pollutlon in Idaho”
IDAPA.16.01.01.161, “Toxic Substances” = -

IDAPA 16.01.01.210, “Demonstration of Reconstruction Comphance thh TOXIC Standa:ds” ‘
" IDAPA 16.01.01.575, “Air Quality Standards and Area Classification” .
- IDAPA 16.01.01.650, “Rules for Control of Fugmve Dust”
IDAPA 16.01.09, “Idaho Radiation Control Rules™
Idaho Code 39-36, “Water Quality Act”

IDAPA 16.01.02, “Water Quality Standards and Wastewater Treatment”

IDAPA 16.01.08.500, “Design Standards for Public Drinking water Systems”
IDAPA 16.01.08.551, “Construction Requirement for Public Water Systems™
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IDAPA 16.01.08, “Idaho Rules for Public Drinking Water Systems”
IDAPA 16.01.17, “Wastewater Land Application Permit Regulations”

40 CFR 191, “Environmental Radiation Protection Standards for Managementlﬁnd'
Disposal of Spent Nuclear Fuel, High-Level Waste and Transuranic Waste”

The EPA has set radiation protection requirements for management of radioactive waste in 40
CFR 191. The radiation protection standards for management and storage of radxoactlve wastes

apply to:

(a) Radxauon doses received by members of the public as a result of the management (except for
transportation) and storage of spent nuclear fuel or HLW or TRU waste at any facility regulated
by the NRC or by Agrecmcnt States, to the extent that such management and storage operations
are not subject to the provisions of 40 CFR 190, “Environmental Radiation Protection Standards -
for Nuclear Power Operations”; and

(b) Radiation doses received by members of the public as a result of the management and storage
of spent nuclear fuel or HLW or TRU waste at any disposal facility that is operaxed by the DOE
and that is not regulated by the NRC or by Agreement States.

40 CFR 257, “Criteria for Classification of Solid Waste Disposal Facilities and Practices”

The proposed LLW land disposal facility at the INEEL will be comparable to the LLW disposal
facility of the Radioactive Waste Management Complex (RWMC). The Idaho Department of
Environmental Quality (DEQ) evaluated the applicability of federal and state regulations to the
RWMC LLW disposal facility. The DEQV has concluded that, in addition to other requirements,
disposal of waste at RWMC is subject to Subtitle D landfill standards, 40 CFR 257. The
environmental standards required by 40 CFR 257 are based on safety and health considerations
which protect human health, wildlife, and the environment. The DOE or the NRC requirements
for design and performance of a LLW disposal facility are much more stringent than those in 40
CFR 257 and supersede the subtitie D landﬁll standards.

40 CFR 257 requires that dxsposal facilities or practices in floodplains not restrict the flow of the _
base flood, reduce the temporary water storage capacity of the floodplain, or result in washout of
solid wastes which pose a hazard to human life, wildlife, land or water resources. The disposal
facilities shall not cause a discharge of pollutants into waters of the United States. Sucha -
discharge would be a violation of the NPDES. Also, the facilities must not contaminate any ,
underground drinking water source beyond solid waste facility boundary or beyond an alternatxve

speclﬁed boundary.

* DEQ letter to Jay Mitchell, Manager of LMITCO NEPA/Permitting, July 23, 1996.
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42. DEPARTMENT OF ENERGY

The AEA of 1954 authorizes the DOE to estabhsh standard criteria to ensure safe operations of
its facilities, and to protect human health and to minimize dangers to life and property. The DOE
has developed a series of Orders and Directives. They contain standards that require the- :
planning, design, and construction of DOE facilities be performed in a manner that will satisfy-
all applicable Federal, State, and local environmental, safety and health laws anc | regulations, and
the DOE criteria. The DOE and DOE-ID standards applicable to this study include the -

following:

DOE Order 6430.1A, “General Design Criteria”

Compliance with DOE Order 6430.1A is mandatory under the current LMITCO contract. DOE-

ID Notice 430.1A, “Life Cycle Asset Management- ID expectations,” requires that for facilities

under the purview of the Defensec Nuclear Facilities Safety Board (DNFSB), the DOE Order

~ 6430.1A remains effective until 10 CFR 830.340, “Maintenance Management”, and DOE Order
420.1, “Facility Safety”, are finalized and incorporated into the LMITCO contract. .

DOE-ID Notice 430.1A establishes the DOE-ID expectations of the contractor in areas covered
vby DOE Order 430.1, “Life Cycle Asset Management”, in managing the INEEL. This order
“incorporates private industry standards safety desxgn criteria, and requires addxtxonal nuclear
.safety criteria for nuclear facilities. _

DOE Order 6430.1A pmvidcs general and specific design standards, guidance, and practices for
use in the DOE facilities. The standards are to provide levels of desxgn for occupant life safety,
reduction in loss of government property, functioning essential operations and confinement of
radioactive and hazardous material. Division 13, Section 1300, General Requirements, and
Section 1324, Radioactive Solid Waste Facilities, address general and specific design criteria.
Also, Section 0900-99 0, Nonreactor Nuclear Facxhtxes, contains additional criteria relevant to-

The term “defcnse nuclear facxlxty has not been deﬁned anywherc in the regulanons or by the DOE yct. Ihave
spoken with a number of people in the LMITCO Mechanical, Civil, and Industrial Engineering Department and the
DOE-ID (David Crandall, Scott. Jensen, Lee Williams, and others) to learn what might constitute a “defense”
nuclear facility and to find out the difference between a defense nuclear facility and a nuclear facility. They were
not sure about the definition of a “defense™ nuclear facility.- However, they all believe that the facilities under
consideration in this study could be considered “defense” nuclear facilities because they will be used for
management of the DOE defense related wastes. Accordmg to Scott Jensen, the RWMC LLW dxsposal facxlxty is
consndered 2 “dcfcnse nuclcar facility. o 7 ,

The definition of a nuclear facxlxty is in MCP-2446. Based on this document, a “nuclear facxhty" isa facxlnty with
operations that involve radioactive and/or fissionable material in such form and quantity that a nuclear hazard
potentially exits to the employees or the general public. A nuclear facility includes nonreactor and reactor facilities.
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facility design. All of these criteria provide minimally acceptable requirements for the facility
design. It should be noted that the applicable local building codes and models always take
precedence on the issues covered in the DOE order and provide additional design requirements
‘ not covered in the DOE order.

DOE-ID, “Architectural Engincering Standards” (AE)

The AE contains general design requirements such as those defined in DOE Order 6430.1A, and
additional specific construction codes. The following is a list of some of the apphcable standards
and codes included in the AE documents: o

ICBO UBC, “Uniform Building Code, latest edition™

ICBO UFC, “Uniform Fire Code, latest edition”

29 CFR 1910, “Occupational Safety and Health Standards”

29 CFR 1926, “Safety and Health Regulations for Construction”

ADAAG, “Americans with Disabilities Act (ADA) — Accessibility Guxdelm&s

ASCE-4-86, “Seismic Analysis of Safety-Related Nuclear Structures”

ASCE-7-93, “Minimum Design Loads for Buildings and Structures” -

DOE-STD-93, “Natural Phenomena Hazard Performance categorization”

- DOE-STD-1020-94, “Natural Phenomena Hazard Desxgn and Evaluation Criteria for
Department of Energy Facilities” -

DOE-STD-1021-93, “Natural Phenomena Hazards Performance Categonmtxon Guidelines for
Structures, Systems, and Components™

DOE Order 5820.2A, “Radioactive Waste Management”

DOE Order 5820.2A established policies and criteria for management of HLW TRU, and LLW.
The Order requires that radioactive andmxxedwastebemanagedmamannerthatxs ih
compliance with all applicable Federal, State, and local environmental, safety, and health
regulations and laws and DOE criteria. , . ,

Design objectives for facilities shall assure protection of the public and operating personnel from
hazards associated with normal HLW operations, accident conditions, and the effects of natural
phenomena. Other objectives are compliance with the DOE policies regarding nuclear safety,
quality assurance, contingency plans, training, fire protection, pollution control, and safeguards
and security protection for waste and protectxon of essential operanons ﬁ'om the eﬁ'ects of
potential accidents.

The development of large scale waste treatment facilities shall be supported by the appropriate ‘
documentation such as NEPA documentation, construction design report including proj ected )
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waste throughputs and treatment methods, conslructxon and operatmg cost estimates, and Safety
~ Analysis Report (SAR). S | s

All new HLW handling, transfer, atid storage facilities shall be doubly contained. Where
required, ventilation and filtration systems shall be provided to maintain radionuclide releases
within the guidelines specified in DOE Order 5481.1B, “Safety Analysis and Review System”,
DOE Order 5480.23, “Nuclear Safety Analysis Report,"and other applicable orders discussed in
this EDF. Ventilation systems shall be provided where the possibility exists for generating
flammable and explosxve mixtures of gases (e.g., hydrogen or organic). "“-

Nuclear cnucalxty safety considerations and controls shall be evaluated for normal operations
- and, before any significant operational changes are made, to protect against an uncontrolled
nuclear criticality incident. Each facility shall utilize remote maintenance features and other
appropriate techniques to minimize personnel radiation exposure in accordance with DOE
5481.1B, “Environment, Safety, and Health Program for Department of Energy Operauons,
DOE Order 5480.23, and DOE Order 5480.24 “Nuclear Cntxcahty Safety.”

Monitoring, surveillance, and leak detectxon capabxhty shall be mcorporated in the engineering
systems (e.g., liquid level sensing devices and alarms for high-level waste liquid systems) to
provide rapid identification of failed containment, and measurement of abnormal temperatures.
- The following, at a minimum, shall be monitored: temperature; pressure: radioactivity in -
ventilation exhaust, and liquid effluent streams associated with HLW facxlmes Where the
possibility exists for the generation of flammable and explosxve mixtures of gases, momtonng

shall be conducted.

Training and qua.liﬁcation standards shall be developed and an up-to-date record of training
status shall be maintained. Worker safety training must comply with the requirements of DOE
5480.1B and applicable Orders. Quality Assurance consistent with DOE Order 5700.6C,
“Quality Assurance”, shall be conducted in accordance with applicable requu'ements of the
Amencan Nahonal Standards Instxtute and other apphceble codes - R

Asin HLW facilities, the TRU and LLW treatment and storage faclhtxes must be eqmpped with
monitoring, surveillance, and leak detection capabxlmee The DOE Order 5820.2A requires that
. the TRU temporary storage area at the generator site, prior to shipment to the WIPP, be designed,
constructed, operated, and monitored to minimize the possibility of fire, explosion, or accidental
release of waste to the environment. The activities to assure the self storage of TRU waste shall
also be consistent with the RCRA reqmrements and 40 CFR 191. In this study, no interim -
storage area is planned for the TRU waste because it expected that the TRU waste will be road-

_ ready for shipment to the WIPP. A temporary staging or package transfer area may be required

for the waste contamer handling pnor to the TRU waste transfer to the WIPP e

LLW dxsposal performance must be in a manner that assures extemal exposure to the waste and
concentrations of radioactive material which may be released into surface water, ground, water,
soil, plants and animals results m and effective dose equivalent that does not exceed 25 mrem/yr
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to any member of the public. Releases to the atmosphere shall meet the requirements of 40 CFR
61. Reasonable effort should be made to maintain releases of radioactivity in eﬁluents to the _
. general environment as low as is reasonably achxcvable

DOE Order 435 1 (Draft), “Radioactive Waste Management”

Currently, a draft DOE Order 435.1 has been 1ssued by the DOE for review. “This order w1ll
replace the current DOE Order 5820.2A, Radioactive Waste Management. The cancellation of .
this order does not, by itself modify or otherwise affect contractual obligation with the order.
Therefore, the provisions of the 5820.2A will remain in effect until the LMITCO contract is
modified to delete the teferencc to the teqmrements in the canceled order.

DOE Order 435.1 reqmm that faclhty siting and design be in comphancc thh all federal, state,
and local laws and regulations, and be performed in accordance with the requirements in DOE
Manual 435.1, Radaoactlve Waste Management Manual, and with other applicable DOE Orders

. DOE Manual 435.1 further descnbes and estabhshes the reqmrements of DOE Order 435 1 for '
management of DOE HLW, TRU, and LLW. Based on the DOE Manual 435.1, waste storage,
pre-treatment, and treatment facilities design and operation are requn'ed to comply with the
following applicable Orders and regulations. _ , _

'DOE O 151.1, “Comprehcnsxve Emcrgency Managemcnt System”
DOE O 420.14, “Facility Safety” .

DOE O 430.1, “Life-Cycle Asset Management”

DOE O 440.1, “Worker Protection Management for DOE Federal and Contractor Employees
DOE O 460.1A, “Packaging and Transportation Safety” : .
DOE O 4330.4B, “Maintenance Management Program”

DOE O 5400.1, “General Environmental Protection Requirements”

DOE O 5400.5, “Radiation Protection of the Public and the Environment

DOE O 5480.19, “Conduct of Operations Requirements for DOE Facilities”

DOE O 5480.20A, “Personnel Selection, Qualification, and Training Reqmrements for DOE

Nuclear Facilities”

DOE O 5480.21, “Unreviewed Safety Quesuons
'DOE O 5480.22, “Technical Safety Requirements”

DOE O 5480.23, “Nuclear Safety Analysis Reports”

DOE O 6430.1A, General Design Criteria”

10 CFR 820, “Procedural Rules for DOE Nuclear Activities”

10 CFR 830.120, “Quality Assurance Reqmremcnts 10 CFR 835, Occupational Radxanon

Protection” :
10.CFR 1021, “National Environmental Pohcy Act Implementing Procedures™
29 CFR 1910, “Occupational Safety and Health Standards”

* DOE Order 420.1 will replace DOE Order 548024, “Nuclear Criticality Safety.”
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40 CFR 61, National Emission Standards for Hazardous Air Pollutants”
40 CFR 264, “Standards for Owners and Operators of Hazardous Waste Storage Treatment, and
Disposal Facilities”
40 CFR 265, “Interim Status Standards for Owners and Operators of Hazardous Waste Storage,
 Treatment, and Disposal Facilities”
. 49 CFR 106 - 110 Subchapter A, “Hazardous Materials Transportation”
" 49 CFR 171-180 Subchapter C, “Hazardous Materials Regulations”

DOE Order 5400.5, “Radiation Protection of the Public and the Environment”

DOE Order 5400.5 establishes standards and reqmrements for operations of the DOB and
contractors to protect the public and environment against undue risk from radxatxon

Chapter II Requirements fot Radiation Protect:on of the Public and the Environment, specifies
that exposure of members of the public to radiation sources as a consequence of all routine DOE
activities shall not cause, in a year, an effective dose equivalent greater than 100 mrem. The 100
mrem limit is the sum of the effective dose equivalent from exposure to radiation sources
external to the body during the year plus the committed effective dose equivalent from
radionuclides taken into the body (radioactive decay inside the body) during the year. Exposure

" of members of the public to radioactive materials réleased to the atmosphere as a consequence of
routine DOE activities shall not cause members of the public to receive an effective dose
equivalent greater than 10 mrem annually.

Chapter IV, Residual Radwactxve Material, presents radiological protection requirements and _
guidelines for cleanup of residual radioactive material and management of the resulting residues

and release of property. Basic dose limits, guidelines and authorized limits for allowable levels
of residual radioactive material, and control of the radioactive wastes and residues are provided.

DOE Order 5480.23, “Nuclear Safety Analysxs Reports” |

This Order estabhshes requuements for DOE-owned nucléar facilities and operations, and for
contractors responsible for the design, construction, operation, decontamination; or
decommissioning of nuclear facilities to develop safety analyses that establish and evaluate the
adequacy of the safety bases of the facxlmes The SA.R reqtured by this Order documents the
results of the safety analysis. . o ) »
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DOE Order 5480.28 “Natural Phenomena Hazard Mltxgatlon

The reqmrements prowded in this order sha.ll be used in conjunctlon with the general des:gn
criteria in DOE 6430.1A and other departmental design criteria as applicable. DOE Order
5480.28 requires that facilities structures, systems, and components (SSCs) be designed and
constructed to withstand the effects of natural phenomena hazards. . An objective for all SSCs s
to prevent loss of structural integrity endangering life safety. An additional objective for selected
SSCs or site activities is to prevent loss of capability to perform functions consistent with: (1)
importance to safety for workers and the public; (2) impact on the environment; (3)
tepalr/replacement costs; or (4) programmatic mlssmn. o

DOE Order 5700 6C, “Quality Assurance”

The provisions of tlns Order apply to the work performed by all Departmental Elements and
management and operating (M&O) contractors as provided by law and/or contract and as
implemented by the Department's Contracting Officer. If conflicts between this and other
Departmental Orders exist, the quality assurance requirements of DOE 5700.6C take precedent.
Work licensed by the NRC or an NRC Agreement State and subject to the quahty assurance -
requirements of that agency are excluded from this Order. :

" 4.3 NATIONAL ENVIRONMENTAL POLICY ACT

Under 10 CFR 1021, the NEPA establishes national policy procedures promoting awareness of
the environmental impacts of major federal activities during the planning and decisionmaking
stages of a project. The NEPA requires all agencm of the federal government prepare a detailed
EIS describing potential effects of the proposed major federal actions that may be significantly
aﬁ'ect the quality of the human environment. A

All federal facilities under the NEPA are encouraged, to the extent practicable, to incorporate

~ Pollution Prevention/Waste Minimization (P2/WMin) criteria and recycling in the planning
stages and in the design of the new facilities or modifications to the existing facilities. The

P2/WMin and recycling activities will make facilities more efficient and compatible with future

environmental regulations and i increase energy efficiency and conservation.

' 4.4 OTHER STANDARDS AND CODES

In addition to the requirements discussed above, this section provides a list( of other applicable
standard codes pertinent to health and safety.
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1) General desxgn of strnctures, systems, and components Sy

2 ‘P‘th ; A P Vt"!,:.t}}:»}‘:,f;

Umform Bmldmg Code, Internatronal Conference of Bmldmg Ofﬁcxals

American Institute of Steel Construction

American Welding Society Standards

American Concrete Institute .

DOE-ID Welding Procedure Specification Manual

- DOE-STD-1027-92, “Hazard Categorization and Accident Analysis Techniques” for
Compliance thh DOE Order 5480.23, “Nuclear Safety Analysis Reports

The hazard categonzatlon is based ona sxmple approach which is intended

to meet DOE Order 5480.23 requirements for a preliminary assessment and -
hazard categonzauon. DOE Order 5480.23, states that a hazard categorization of
the DOE facilities is to be performed on processes, operations, or activities and
not necessarily whole facilities.

DOB-STD-3007-93 “Guidelines for Preparing Criticality Safety Evaluations at
Department of Energy Non-Reactor Nuclear Facilities” '

DOE-STD-3009-94, “Preparation Guide for U.S. DOE Nonreactor Nuclear Facxhty Safety
Analysis Reports”

" 2) Radiological control design features

INEL Radiological Control Manual
10 CFR 835¢, “Occupatxonal Radiation Protectxon

3) Fire desrgn features

Umform Fire Code, Western Fire Chrefs Assocxauon and Internatxonal conference of
Building Officials . ; , :
National Fire Protection Assocxatron (NFPA)
Uniform Building Code, Section 505() '
DOE Order 5480.7A, “Fire Protection” |

4) Selsmlc desxgn feature, Flood desxgn features, and Wind design features |

DOE-STD-1020-94(CH-1) Natural Phenomena Hmrds Desxgn and Evaluatlon Cntena for-
Department of Energy Facilities

40 CFR 264.18 '

40 CFR 270.14 .

* DOE Order 5480.11 has been canceled and replaced by 10 CFR 835.
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5. SUM]\'IARY OF REGULATORY DRIVERS AND PERMIT
" REQUIREMENTS

The following table presents a summary of the Federal and State regulatory reqmrements
applicable to thc construction and operations of the proposed facilities. =~

Media or type Reqmrements prior | Permit, approval, Regulatory Regulatory citation
of stream . to: or requirements Agency ‘ ‘
NEPA . Title I Design and NEPA documentation DOE 10 CFR 1021
procurement :
- - . ) . o - J
Nonrad air Construction and operation | PTC for new emission IDHW, EPA 40 CFR 50
emissions -] sources : ~ 40 CFR 60 \
40 CFR 62
40 CFR 63
40 CFR 70
40CFR77 -
40 CFR 124
Nonrad air Construction and operation | NAAQS, PSD (if IDHW, EPA 40 CFR 52
emissions significant emissions)
| Nonrad air Construction and operation | HAPs and TAPs IDHW,EPA | 40 CFR 61
emissions : 40 CFR 63 :
IDAPA 16.01.01
Hazardous waste air Co;xsuucﬁon and operation | Treatment, storage, and IDHW, EPA 40 CFR 264, 40 CFR 265
emissions o disposal facilities " (Subparts AA, BB, and CC),
IDAPA 16.01.01
IDAPA 16.01.05
Radioactive air Construction and operation | NESHAPs IDHW,EPA | 40 CFR 61, Subpart H
emissions IDA?A 16.01.01
All air emissions Operations Air Operating Permit IDHW, EPA 40 CFR 70
IDAPA 16.01.01
Asbestos Renovation and demolition | Notification prior to IDHW,EPA | 40 CFR 61, Subpart M
renovation or demolition «
Ozone depleting | Operation, reporting, Release prevention, IDHW,EPA | 40CFRS82
substances training recovery/recycle, '
: Certificate labeling
Sanitary wastewater | Discharges NPDES Permit EPA, IDHW 40 CFR 122, and 125
discharges : IDAPA 16.01.02
Land surface Construction and NPDES Permit - EPA,IDHW | 40CFR 122
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wastewater | Operations i IDAPA 16.01.02
Storm wastewater | Construction and NPDES Permit or EPA 40 CFR 122
and nonstorm Operations compliance with Idaho
wastewater Water Quality Standards
discharges o - ’
Drinking water | Construction and Approval of Engineering | IDHW, EPA | 40 CFR 141,
supply | operations - Plans, Cross Connection 40 CFR 143,
- Control Plans, Report, IDAPA 16.01.08.
and Spec. .
Hazardous waste | Construction, operation, | Hazardous Waste Permit | IDHW, EPA | 40 CFR 270
treatment, storage, | and maintenance of new = | (Part A and B) 40 CFR 264
Disposal *| facilities or modifications e ‘ 40 CFR 265
of existing facilities :
Underground Construction and Technical standards | IDHW,EPA | 40 CFR 280
storage Tanks coperations B '
(UTSs) A )
Land disposal of - | Construction, operations, | LDRs IDHW,EPA | 40 CFR 268, 40 CFR 257,
waste disposal L S IDAPA 16.01.05, 10 CFR 61

ENGINEERING DESIGN FILE
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ec@man o

6. SETTLEMENT AGREEMENT

The State of Idaho and the DOE signed an agrecment on October 16 '1995. The Agreement contains
several commitments for the treatment of the HLW and SBW and their transfer out of Idaho. Based on
the Agreement, all remaining liquid HLW must be calcined by June 30, 1998, and calcination of all SBW
must be completed by December 31, 2012.. The Agreement requires that all HLW be treated and be
road-ready to be moved out of Idaho for dxsposal by the year 2035, The calcination and the proposed
treatment shall provxde for completxon of treatment of all calcme wastes by December 31 2035,

Itis stated in the Agreement that the DOE, as soon as pracucablc, commence the procurement of
a treatment facility at INEEL for the treatment of mixed waste. The DOE shall execute a
procurement contract for the Facility by June 1, 1997, complete construction of the Facility by
December 31, 2002, and commence operation of the Facility by March 31, 2003. '
Commcnccmcnt of constmctxon is contmgcnt npon Ida.ho approvmg necessary permxts

Based on the Agreement, the DOE shall accelcrate efforts to evaluate alternatives for the
treatment of calcined waste so as to put it into a form suitable for transport to a permanent
repository or an interim storage facility outside Idaho. To support this effort, the DOE shall -

* solicit proposals for feasibility studies by July 1, 1997, and shall commence negotiating a plan-
and schedule with the State of Idaho for calcine treatment by December 31, 1999. The plan and
schedule shall provide for completion of the treatment of all calcined waste located at the INEEL
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by a date established by the Record of Decision (ROD) for the EIS that analyzes the alternatlves
for treatment of such waste. The State of Idaho expressly reserves its right to seek appropriate -
relief from the Court in the event that the date established in the ROD for the EIS that analyzes -
the alternatives for treatment of such waste is significantly later than the DOE’s target date.

7. NUCLEAR REGULATORY COMMISSION

'The purpose of this study is to provide an assessment of the current NRC regulations and their
potential applicability to the proposed facilities if the facilities were to be licensed by the NRC in
~ the future. The NRC requirement for regulating the DOE facilities or activities have not been
defined yet. The requirements will need to be determined by the NRC and DOE Task Forces.
Existing NRC regulations apply to commercial, non-DOE, facilities. The degree of applicability
of the NRC requirements to the proposed facilities should be determined by the NRC and DOE,
with input from the DOE contractor. If DOE facilities become regulated by NRC, the
jurisdiction of other currently govemment applicable authorities will not automatically or
necessarily cease. In particular, it is expected that local, State, Federal EPA, and some DOE

regulatory reqmremcnts would still apply.
Currently, the NRC is not authonzed by law to license DOE fac1ht1es for

e HLW processmg such as those for vxmﬁcatxon, sohdxﬁcatxon, Cs and Sr extraction,

e short term storage of HLW, for TRU waste storage and disposal from DOE _ac_tlvmes, and

° DOE LLW processing, storage, and disposal.

However, based on the recent DOE proposal, the NRC could take respons1b1ht1es for regulatmg
the DOE nuclear facilities. Existing NRC regulations are compiled in 10 CFR, titled “Energy”.
These regulations follow a similar philosophy as the DOE, the EPA, and other codes and :
standards previously discussed above.  The Commission has also issued a number of regulatory
guides (e.g., NUREG) and other guidance documents which provide acceptable methods for

. complying with the NRC regulations. They contain criteria for facility design, operahons, and
for safety and health.

Of the existing NRC regulations, it has been determined in this study that 10 CFR 61 will apply
to the proposed LAW or the LLW disposal facility, and 10 CFR 72 will be applicable to the
proposed interim storage facilities for the vitrified, HIPed, or grouted HLW, and for the liquid
HAW and vitrified HAW storage facilities. Independently, it was determined by Leroy and
Morgan in “Nuclear Regulatory Commission (NRC) Licensing Assessment for the Idaho
National Engineering and Environmental Laboratory (INEEL) High-Level Waste program,”
April 23, 1997, that 10 CFR 30 and 10 CFR 70 will apply to the following facilities: '
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. 10 CFR 30 for the LAW collectlon?and groutmg facﬂmes and for the collectxon and treatment
‘of thé LLW from the INEEL ‘ongoing operations. - SR
® 10 CFR 70 for the separations facility, for the mtenm storage of hqmd HAW from the
separation processes, and for the HAW vitrification facility. :
¢ 10 CFR 70 for the HLW vitrification, HIPing, or grouting facilities.
e 10 CFR 70 for the calcine retneval and dissolution facilities.

10 CPR 30, “Rules pf General Applxcablhty to Domestlc Licensing of Byproduct Materialf”, and

10 CFR 70, “Domestic Licensing of Special Nuclear Material”, are not specifically or directly
applicable to the facilities listed above. According to Steve LeRoy (personal communication,

* 12/03/97), they are the only ones which came close to being applicable to the proposed
treatment, separations, and retrieval facilities. It is believed that certain elements of 10 CFR 30
and 10 CFR 70 could potentially be applicable to licensing of the proposed facilities. . The fact

' remains that NRC will most likely have to promulgate new regulations specifically for the DOE
HLW, LLW, and calcine retrieval and treatment facilities or to revise the requirements of 10
CFR 30 and 10 CFR 70 if they were to apply,them to the proposed facilities. . '

Addmonal NRC regulatxons that are apphcable to all of the proposed facilities are in 10 CFR 2,
10 CFR 19, 10 CFR 20, 10 CFR 21, 10 CFR 50, 10 CFR 51, 10 CFR 52, and 10 CFR 73. 10
CFR 71 and 49 CFR 173 (Department of Transportation) contain requirements for the packaging
. and transportation of radioactive wastes. These reqmrements would have impact on the design
and operations of the storage facilities. .

Appendix A provides a detalled source- hst of the regu]atxons used by the NRC i in commercial,
non-reactor, nuclear facilities. The regulations are primarily based on the health and safety
considerations.  The list includes applicable parts and subparts of 10 CFR 20, 21, 30, 50, 51, 61,
70, and 72 as well as related guidance documents. The requirements and guidance documents
are listed under the following categories: . 1) radioactive waste management, 2) design of
structures, components, equipment, and systems, 3) electric power, utility services, and fire

. protection, 4) radiation protection, 5) conduct of operatzon, 6) safety analysis repon criteria, 7)
quality assurance, and 8) decomxmssmmng , o ) , ;

The emsungfaexhnesthatmllbe mochﬁedtobeused for storage ofHLWareexpectedto be
exempted by DOE from any further jurisdiction of NRC. Sucha jurisdiction would be -
excessively difficult, costly, and complex to apply. All the work requirements f forthe .
modification of the existing facilities are expected to be performed in accordance with the
 DOE/RW/0333P, “Quality Assurance Requirements and Description.” The requirements | in
DOE/RW/0333P are endorsed by the Office of than Radxoact:ve Waste Management

, Byproduct material means any radxoaetxve matenal (except specnal nuelear matenal) ynelded inor made radxoactlve
by exposure to the radiation incident to the process of producmg or utilizing special nuclear material. -Special
nuclear material means (1) plutonium, uranium 233, uranium enriched in the isotope 233 or in the isotope 235, and
any other material which the Commission determines to be special nuclear material, but does not include source
material; or (2) any material artificially enriched by any of the foregoing but does not include source material.
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(OCRWM) which carries out the DOE mission for safe desxgn and opcratxon ofa HLW geolog:c
- repository and a HLW storage facility. '

Current Licensing Process

Most of the dxscusslon in this section is based on the mfonnanon contamed in the DOE-STD- .
101-92, “Compilation of Nuclear Safety Criteria Potential Application to the DOE Nonreactor
Facilities” and in the report by Morgan and LeRoy, “Nuclear Regulatory Commission (NRC)
Licensing Assessment for the Idaho National Engineering and Envxronmental Laboratory

(INEEL) High-Level Waste program,” April 23, 1997.

The applicable NRC regulations that define hcensmg processes are in 10 CFR2,10 CPR 30 10
CFR 51, and 10 CFR 61 for LLW facilities and in 10 CFR 2, 10 CFR 50, 10 CFR 52, 10 CFR
70, and 10 CFR 72 for HLW or HAW facilities. The licensing of a nuclear facility requires -
preparation and submittal of an application and a number of supporting documents to the NRC
such as SAR, environmental report (ER), quality assurance document, training plan, momtonng
plan, and safeguards and security plan. The following is a generic descnpnon of the various
documents that wxll be applicable to the proposed facilities. ‘

- The ER must meet the NRC requirements in 10 CFR 51. Appendix A, Section 7 pro'vides'

- regulatory sources containing quality assurance procedures for the facility design, construction,
and operations. The quality assurance requirements in DOE/RW-0333P are expected to be used
for the existing facilities that will be modified to be used for storage of HLW or HAW. The SAR
documents the adequacy of safety analysis for a nuclear facility to ensure that the facility can be
designed, constructed, operated, maintained, shut down, and decommissioned safely and in
compliance with applicable laws and regulations. The SAR criteria must meet the regulations
listed in Appendix A, Section 6. The training, monitoring, and safeguards and security plarns
used by the license applicant to protect health and minimize danger to life or property must be
developed in accordance with the applicable regulations. The training program should include an
analysis of the job, learning objectives and performance criteria, procedures for personnel
monitoring, procedures to avoid accidents, etc. It is assumed that the DOE will retain the
responsibility for safeguard and security for its facilities.

- The NRC licensing process is divided into four stages: pre-application stage, application review
stage, construction and operating license stage, arid decontamination and site closure stage. The
licensing duration from submittal of the application to recelpt of the hcense is expected to take
three to five years or longer. S

Pre-application stage is prior to filing a license apphcatxon with the NRC. It entmls the
development of the license application and the pre-submittal communications with the NRC.
This includes the NRC and DOE interactions to clearly define the NRC acceptance criteria
against which the ICPP proposed facilities license application will be reviewed. R
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The application review stage describes the activities after submittal of the license application to
the NRC: ‘A notification will be published in the Federal Reglster for pubhc hearing when the.. :: =
NRC receives the application. This application review stage begins with a review process
referred to as a “Docketing Review” which is usually performed within 1 to 3 months. This
review is to ensure that the apphcat:on is complete and contains the necessary information. The
Docketing Review process is followed by a detailed safety review of the application by the NRC
staff. The NRC will ensure that the regulatory requirements are met as established in the
regulations. The NRC usua!ly requests additional information during this review which can be

~ extensive and delay the review. Submittal of high quality, completc and detailed SAR will
reducc the request for additional information, hence the review time.

The construction and operating license stage follows the receipt of the license. The NRC w111
have the regulatory oversight during construction and operations.

NRC issues a license for certain time period. Before a facxhty license expires,a2 .
decommissioning plan will be developed by the DOE for review by the NRC. It is expected that
the EPA will regulate the decontamination and decommissioning activities. Before the final
closure, the DOE must submit a closure plan to the NRC for review. The closure plan must
describe how the owner/operator will conduct clean-up, what clean-up levels will be attamed,
and how clean-up will be verified. The plan also includes a post-closure, and long term
. monitoring and maintenance. Upon review and acceptance, the NRC will authorize closure.
Monitoring will be performed during the post-closure plan in accordance with the applicable
requirements. When all the monitoring and control requxrements are met, the hcense will be
terminated. :

LLW Near-Surface stposal
10 CFR 61, Licensing Reqmremcnts for Land stposal of Radxoactlve Waste

" 10CFR 61 contains specxﬁc technical reqmrements and perfonnance objectww apphcablc to
near-surface disposal of radioactive wastes. It contains requirements for design, operation,
closure and post-closure, and monitoring. Near-surface disposal involves disposal of waste in
 the uppermost portion of the earth, approximately 30 meters or 100 feet of natural grade. The
NRC maintains that the use of shallow land disposal is adequate for protection of mdmduals and
-the pubhc, when properly sited, desxgned, and operaied, as requu'ed by 10 CFR 61 '

Desxgn, operanon, and closure of thc land dxsposal facthty must ensure protectxon of any
individual inadvertently intruding into the disposal site and occupying the site or contacting the
waste at any time after active institutional controls over the disposal site are removed. -
Operations at the land dxsposal facility must be conducted in compliance with the standards for
radiation protection set in 10 CFR 20, except for releases of radioactivity in effluents from the
-land disposal facility, which shall be governed by 10 CFR 61.41. Atthe time a license
application is submitted, the applicant shall have conducted a preoperational monitoring program
to provide basic environmental data on the disposal site characteristics. The applicant shall
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obtain information about the ecology, meteorology, climate, hydrology, geology, geochemistry, -
and seismology of the disposal site. For those characteristics that are subjcct to seasonal v
variation, data must cover atleasta twelve month penod.

’l'he regulations for near surface disposal of radioactive wastes mclude a waste classxﬁcatxon

- system which divides the wastes into three classes: Class A, B, and C. The classification system
is based on the overall disposal hazards of the wastes. Certain minimum requirements must be
met for all waste Classes as provided in 10 CFR 61.56 (a). In addition; Class B and C wastes are
required to have structural stability as discussed in 10 CFR 61.56(b). The detailed information
regarding the NRC requirements for a LLW disposal facility can be found in EDF-FDO-008.

HLW Storage

10 CFR 72, “Llcensmg Requirements for the Independent Storage of Spent Nuclear Fuel and
High-Level Radioactive Waste”

10 CFR 72 contains regulations and procedures that are applicable to HLW or HAW interim -
storage facilities. The regulations in this part establish requirements for the issuance of licenses
to the DOE to receive, transfer, package, and possess HLW, spent fuel, and other radioactive

. materials associatcd with spent fuel and HLW storage, in a monitored retrievable storage facility '

(MRS)2. This part also defines requirements for the safety design features. of the facility

structure and equipment. It requires that structures, systems, and components be designed,
fabricated, erected, and tested to provide protection against environmenta! conditions and natural
phenomena such as earthquakes, tornadoes, lighting, hurricanes, and floods. The facilities

should also be designed to prevent massive collapse of building structures or the dropping of
heavy objects as a result of building structural failure on the spent fuel or high-level radioactive
waste or on to structures, systems, and components important to safety. If the facilities are
located over an aquifer which is a major water resource, measures must be taken to preclude the
transport of radioactive matcna!s to the environmeént through this potential pathway

Structures, systems, and components agamst fires and explosions must be designed and located
so that they can continue to perform their safety functions effectively under credible fire and
explosion exposure conditions. Noncombustible and heat-resistant materials mustbe used .
wherever practical, particularly in locations vital to the control of radioactive materials and to the
maintenance of safety contro! functions. Explosion and fire detection, alarm, and suppression
systems shall be designed and provided with sufficient capacity and capability to minimize the
adverse effects of fires and explosions on structures, systems, and components important to
safety. : - 5

* pursuant to the Nuclear Waste Policy Act, 2 MRS is an option for providing safe and reliable lbng-term storage of
HLW or spent nuclear fuel. However, disposal of HLW and spent fuel ina reposxtory should proceed regardless of
any construction of a MRS pursuant to thc Act. ,
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Other features that are important to safety must be designed to permxt inspection, maintenance,
and testmg Emergency capability must be’ 'designed to provxde for accessibility to’ ‘the eqmpment
of onsite and available offsite emergency facilities and services such as hospitals, fire and police
departments, ambulance service, and other emergency agencies.

Ventilation systcms and off-gas systems must be provided where necessary to ensure the
confinement of airborne radioactive particulate materials during normal or off-normal conditions.
Storage confinement systems must have the capability for continuous monitoring in a manner
such that the licensee will be able to determine when corrective action needs to be taken to
maintain safe storage conditions. Instrumentanon and control systems must be provided to
monitor systems that are important to safety over anticipated ranges for normal operation and
off-normal operation. Those instruments and control systems that must remain operational under
accident conditions must be 1dent1ﬁed in the SAR. : v

Control room or conu'ol area must be demgned to permit occupancy and actxons to be taken to
monitor the facilities under normal conditions, and to provide safe control ‘
of the facilities under off-normal or accident conditions. Utility or other services must be

designed to meet emergency conditions.

It is required that HLW be packaged in a manner that allows handling and retrievability without -
* the release of radioactive materials to the environment or radiation exposures in excess of 10
CFR 20, "Standards for Protection Against Radiation”, limits. The package must be designed to
confine the high-level radioactive waste for the duration of the license. During normal
operations and anticipated occurrences, the annual dose equivalent to any real individual who is
located beyond the controlled area must not exceed 25 mrem to the whole body, 75 mrem to the
thyroid and 25 mrem to any other organ as a result of exposure to planned discharges of
radioactive materials and decay products excepted, to the general environment, and direct
radiation from operations. Operational restrictions must be established to meet as low as is
reasonably achievable (ALARA) objectives for radioactive materials in effluents and direct
radiation levels associated with storage operations. Operational limits must be established for
radioactive materials in effluents and dlrect radlatlon levels associated operations to meet the

limits ngen above.

10 CFR 72.124, “Criteria for nuclear criticality safety”

The design of handling, packaging, transfer, and storage systems must include margins of safety

for the nuclear criticality parameters that are commensurate with the uncertainties in the data and

methods used in calculations. It must demonstrate safety for the handling, packaging, transfer
and storage conditions and in the nature of the xmmedlate envu'onment under accident condmons

When practicable the design of an MRS must be based on favorable geometry, permanently fixed
neutron absorbing materials (poisons), or both. Where solid neutron absorbing materials are
used, the design shall provide for positive means to verify their continued efficacy.
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A criticality monitoring system shall be maintained in each area where specxal nuclear material is
handled, used, or stored which will energize clearly audible alarm signals if accidental criticality
occurs. Monitoring of dry storage areas where special nuclear material is packaged in its stored
configuration under a license issued under this subpart is not required. ,

10 CFR 72.128, “Criteria for spent fuel, lngh-level xadmachve waste, and other radxoac’ave waste
storage and handling” : ‘

The regulatlons of this subpart teqmre that HLW storagc and other systems that mlght contain or
handle radioactive materials be designed to ensure adequate safety under normal and accident
conditions. These systems must be designed with: (1) 2 capability to test and monitor
components important to safety, and suitable shielding for radioactive protection under normal
and accident conditions, (2) confinement systems, (3) 2 heat-removal capabxhty having testability
and reliability consistent with its importance to safety, and (4) means to minimize the quantity of
radioactive wastes generated. Provisions must be made for the packmg of mte-generated low-
level wastes in a form suitable for storage onsite awaiting transfer to disposal sites.
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"7 APPENDIX A

The following lists the current NRC requirements and guides applied to the areas of safety
addressed in the SAR. The requirements are listed unider the following categories: 1) radioactive
waste management , 2) design of structures, components, equipment, and systems, 3) electric
power, utility services, and fire protection, 4) radiation protection, 5) conduct of operation, 6)" -
safety analysis report criteria, 7) quality assurance, and 8) decommissioning.

1) Radioactive waste management

This section identifies criteria for the control, collection, hahdlmg, processing, storage, and
disposal of liquid, gaseous, and solid wastes that may contain radioactive materials, and the
instrumentation used to monitor the release of radioactive materials. Also, as previously

discussed, all RCRA hazardous and radioactive waste (mixed waste) management facilities are
also subject to EPA RCRA regulations.

10 CFR 30, “Rules of General Applicability to Domestic Licensing of Byproduct Material”
10 CFR 61, “Licensing Requirements for Land Disposal of Radioactive Waste”
10 CFR 70.59, “Effluent Monitoring Reporting Requirements”

10 CFR 72.104, “Criteria in Effluents and Direct Radxatlon in Effluents and Du'ect Radxauon
from an ISFSI or MRS” :

D. 10 CFR 72.128, “Criteria for Spent Fuel, High-Level Radxoactxve Waste and Other
Radioactive Waste Storage and Handling” '

Regulatory Guide 1.21, “Measuring, Evaluanng and Reporting Radxoactmty in Solid Wastes
and Releases of Radioactive Materials in qumd and Gaseous Eﬁuents from Lxght-Water-
Cooled Nuclear Power Plants.” : :

'Regulatory Guide 1.143, “Design Guxdance for Radioactive Waste Management Systems,
Structures, and Components Installed in Lxght-Water-Cooled Nuelear Power Plants.”

Regulatory Guide 3.10, “Liquid Waste Treatment De51gn Guide for Plutomurn Processmg and -
Fuel Fabrication Plants.”

Regulatory Gmde 3.13, “Guide for Acceptable Waste Storage Methods at UF6 Productlon
Plants.”
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Regulatory Guide 3.20, “Process Off-gas Systems for Fuel Reprocessing Plants.” .

Regulatory Guide 3 49, “De51gn of an Independent Spent Fuel Storage Installation (Water-Basin
Type).”

Regulatory Gmde 3.60, “Desxgn of an Independent Spent Fuel Storage Installanon DOry
Storage).”

Regulatory Guide 4.18, “Standard Format and Contents of Environmental Repotts for Near-
surface Disposal of Radioactive Waste.”

NUREG-1199, “Standard Format and Content of a Lxcense Apphcanon fora Low-level
Radioactive Waste stposal Facility.” - o .

. NUREG-1200, “Standard Review Plan for the Revxew ofa Lxcense Apphcanon fora Radloaenve
Low-level Waste Disposal Facxhty

NUREG-1300, “Standard Review Plan for the Review of Lxcense Apphcatlon for a Radxoaenve
Low-level Waste Disposal Facility.”

. NUREG-0800, Section 11.2, “Liquid Waste Management Systems.”
NUREG-0800, Section 113, “Gaseous Weste Management Systems.”
NUREG-0800, Section 11.4, “Solid Weste Managemem Systems.”

| NUREG-0800, Section 11.5, “Process and Effluents radiological Monitoring.”

NUREG-1567, “Offgas Treatment and Ventilation.”

2) Design of structures, componentn, equipment and systems
10 CFR 21, “Reporting of Defects and Noncompliance”
10 CFR 50.34, “Contents of Applications: Technical Information”

10 CFR 50, Appendix F, “Policy Relating to the Siting of Fuel Reprocessmg Plants and Related
Waste Management Facilities”

10 CFR 61.51, “Dlsposal Site Desxgn for Land stposal”

10 CFR 61.52, “Land Disposal Facxhty Operation and stposal Sxte Closure
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10 CFR 61 54, “Alternatxve Reqmremcnts for Desxgn and Operatxo
10 CFR 70, “Domestic Licensing of Specxal Nuclcar matenal”

10 CFR 72, “Lxcensmg Requirements for the Independcnt Storage of Spent Nuclear Fuel and
ngh-Level Radxoactxve Waste™ :

10 CFR 72.120, “General Considerations”

10 CFR 72.122, “Overall Requirements”

10 CFR 72124, “Criteria for Nuclear Criticality Safety”
.10 CFR 72.126, “Cntena for Radxologlcal Protection”

10 CFR 72 128, “Criteria for Spent Fuel, ngh Level Radxoact:ve Waste, and Other Radxoacuve
Waste Storage and Hand-lmg .

- 10CFR 72. 130, “Cntena for Decommxssxonmg

- Regulatory Guide, 3.10, “Liquid Waste Treatmcnt System Desigp Guide for Plutonium
Processing and Fuel Fabrication Plants.” -

Regulatory Guxde 3.12, “General Design Guide for Ventﬂauon Systems of Plutomum Processing
and Fuel Fabrication Plants.”

chulatdry Guide 3.20, “Process Off-gas Systems for Fuel Reprocessing Plants™

Regulatory Guide 3.32, “Gcneral Desxgn Guide for Venhlanon Systems for Fuel Reprocessing
Plants.” : N Sy .

Regulatory Gmdc 3.38 “Gcneral Fire Protecuon Gmdc for Fuel Reprocessmg Plants.””

chulatory Gmde 3.56, “General Gmdance for Demgmng, Testmg, Operatmg, and Mamtmmng
mesmonControlDewcesatUramumMﬂls” ER R S ,

chulatory Guide 5.25, “Design Consxderatlons for Mxmmmng Residual Holdups of Speclal
Nuclw Matenal in Eqmpment for Wet process Operatxons _

s - 7.7: ! - .I ‘.

10 CFR 61.12, “Specific Technical Information”
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10 CFR 72.120, “General Considerations” |
Regulatory Guxde 1.29, “Seismic Design Classxﬁcatxon.

Regulatory. Gmdc 3.14, “Seismic Design Classxﬁcatxon for Plutomum Processmg and Fuel
Fabrication Plants.

Wind snd Tornado Loadiug eriteria -
10 CFR 61.12, “Specific Technical Information”
10 CFR 7240, “Iésuance of License”
10 CFR 7290, “General Considerations”
10CFR 72 92, “Desxgn Basis Extemal Natural Events”
10 CFR 72.98, “Identifying Regions Around an ISFSI or MRS Site”
10 CFR 72.122, “Overall Requirements”
Regulstory Guide 1.76, “Design Basis Tornado for Nuclear Power Plants.”

Regulatory Guide 3.10, “qumd Waste Treatment Design Guide for Plutomum Processmg and
Fuel Fabrication Plants.” ,

Regulatory Guide 3.12, “General Design Guide for Ventilation Systems of Plutonium Processing
and Fuel Fabrication Plants.” _

Regulaxory Guide 3.16, “General Fire Protectxon Guide for Plutonium Processmg and Fuel -
Fabrication Plants.” =

Regulatory Guide 3.18, “Conﬁnemcnt Barriers and Systems for Fuel ReMg Plants.
Regulatory Guide 3.20 “Process Offgas Systems for Fuel Reproccssmg Plants
Regulatory Guide 3.31, “Emergency Water Supply Systems for Fuel Reprocessmg Plants.”

Regulatory Guide 3.32, “General Design Guide for Ventilation Systems for Fuel Reprocessmg
Plants.” :

Regulatory Guide 3.38, “General Fire Protection Guide for Fuel Reprocgssing Plants.”
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Regulatory Gmde 3.49, “Desngn of an Independent Spent Fuel Storage Installatlon, (Water Basm
Type).” : , S

Regulatory Gmde 3.53, “Applicability of Existing Regulatory Guides to the Design and
0peratlon of an Independent Spent Fuel Storage Installatxon. ' .

Regu!atory Gmde 3. 60 “Desxgn of an Independent Spent Fuel Storage Installatton (Dry
Storage).” 3

NUREG/CR-3874 “Near-Ground Tornado Wind Fields,” McDonald, J. R, Texas Tech.
Umvers:ty, July 1984.

'NUREG/CR-3848, “Experirienta] Invesﬁgaﬁon of Unsteady Tornadic Wind Loads on
Structures,” Jischke, M.C., Oklahoma Teaching Hospitals, June 1984

NUREG/CR-3058, “A Methodology for Tomado Hazard Probabrhty Assessment, McDona.ld,
J.R., Texas Tech. University, October 1983. _

NUREG/CR-2944, “Tornado Da.mage Risk Assessment,” Remhold, T.A. and Ellmgwood, B,
Natxonal Bureau of Standards, Febmary 1983. :

‘ NUREG/CR-2565, “Structural Performance of "HEPA Filters Under Simulated Torado
Conditions,” Horak, H.L. and Smith, P.R,Los Alamos National Laboratory, May 1982.

NUREG/CR-2014, “Kinematics of Translatmg Tornado Wind Fields,” Peterson, R.E Texas
Tech. University, April 1981. ,

NUREG/CR-1 58S, “Modeling Tornado Dynamxcs,” Acronautical Research Association,
September 1980. - .

10 CFR 61. 12, “Specxﬁc Technical Informatron

10 CFR 61 50 “Disposal Site Smtabxhty Reqmrements for Land Dtsposal”
10 CFR 72. 40 “Issuance of License” 7
10 CFR 72.90, “General Consideraﬁons” | s

10 CFR 72.92, “Design Basis External Natural Events”

10 CFR 72.94, “Design Basis External Man-Induced Events”
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10 CFR 72.98, “Identifying regions Around and ISFSI or MRS Site”
10 CFR 72.122, “Overall Requu'ements '

Regulatory Gmde 3.10, “Liquid Waste Treatment Desxgn Guide for Plutomum Processmg and
Fuel Fabrication Plants.”

- Regulatory Guide 3.11, “Design, Constmctlon, and Inspectxon of Embankment Retentlon
Systems for Uranium Mills.” , .

: Regulatory Guide 3.18, “Conﬁnement Barners and Systems for Fuel Reprocessmg Plants
Regulatory Guide 3.31, “Emergency Water Supply Systems for Fuel Reprocessmg Plants »oo

" Regulatory Guide 3.40, “Design Basis Floods for Fuel Reprocessing Plants and for Plutomum
Processing and Fuel Fabrication Plants.”

Regulatory Guide 3.49, “Design of an Independent Spent Fuel Storage Installatlon, (Water Basin
Type)

Regulatory Guide 3.53, “Applicability of Existing Regulatory Guides to the Design and
Operation of an Independent Spent Fuel Storage Installation.”

Regulatory Guide 3.60, “Desxgn of an Independent Spent Fuel Storage Installation (Dry
- Storage). »

NUREG/CR-2678, “Flood Risk Analysis Methodology Development Project - Final Report,”
Wagner, D. P et al., Oak Ridge Nauonal Laboratory, July 1982. t

Missile protecti
10 CFR 61.12, “Specific Technical Information”

10 CFR 72.40, “Issuance of License”

10 CFR 72.90, “General Considerations”

10 CFR 72.92, “Design Basis External Natural Events”

10 CFR 72.94, “Design Basis External Man-Induced Eyents”

10 CFR 72.98, “Identifying Regions Around an ISFSI or MRS Site”
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10 CFR 72.122, “Overall Requirements”

Regulatory Guide 3.10, “Liquid Waste Treatment Desxgn Guxde for Plutonium Processmg and
Fuel Fabrication Plants.” _

Regulatory Guide 3.12, “General Design Guide for Ventilation Systems of Plutonium Processing
and F uel Fabrication Plants.” t

Regulatory Guide 3.16, “General Fire Protection Gmde for Plutonium Processmg and Fuel
Fabncatlon Plants.” _

Regulatory Guide 3.18, “Confinement Barriers and Systems for Fuel Reprocessing Plants.”
‘Regulatory Guide 3.20, “Process Off-gas Systems for Fuel Reprocessing Plants.”
Regulatory Guide 3.31, “Emergency Water Supply Systems for Fuel Reprocessing Plants.”

Regulatory Gmde 3.32, “General Design Guide for Ventilation Systems for Fuel Reprocessing
Plants.” . ,

. Regulatory Gmde 3.38, “General F ire Protection Guide for Fuel Reprocessing Plants.”

Regulatory Guide 3.49, “Desxgn of an Independent Spent Fuel Storage Installatlon, (Water Basm
Type).” _

Regulatory Guide 3.53, “Applicability of Existing Regulatory Guides to the Design and
Operation of an Independent Spent Fuel Storage Installaﬁon.”

Regulatory Guide 3. 60 “De51gn of an Independent Spent Fuel Storage Installation (Dry
Storage).”

NUREG-0533 “Aircraft Impact nsk Assessment, Data Base for Assessment of Air Camer
Impact Risk in the V1c1mty of Atrports,” USNRC July 1979

NUREG/CR-2462 Capacxty of Nuclear Power Plant Structures to Resxst Blast Loadmg,”
Kennedy, R.P. et al., Sandia National Laboratories, September 1983.

NUREG/CR-2859, “Evaluatlon of Alrcra.ﬁ Crash Haza.rds for Nuclear Power Plants ' Kot, C.A.
etal. Argonne Nanonal Laboratory, September 1982 -
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10 CFR 61.12, “Specific Technical Information”

10 CFR 70.22, “Contents of Applications”

10 CFR 70.23, “Reé;uiremcnts for the Apptoval of Applications”

10 CFR 72.40, “Issuance of License”

10 CFR 72.90, “General Considerations”

10 CFR 72.92, “Design Basis Externial Natural Eveats”

10 CFR 72,98, “Identifying Regions Around an ISFST or MRS Site”
10 CFR 72.102 “Geologiea! and Seismologieal Characteristies”
10 CFR 72.122, “Overall Requirements”

. Regulatory Guide 3.10, “Liquid Waste Treatment Desxgn Guide for Plutonium Processing and
Fuel Fabrication Plants.”

.

Regulatory Guide 3.12, “General Design Guide for Ventilation Systems of Plutonium Processing

- -and Fuel Fabrication Plants.”

Regulatory Guide 3.14, “Sc:szmc Design Classxﬁcanon for Plutomum Processmg and Fucl
Fabrication Plants.”

chu!atory Guide 3.16, “General Fxre Protection Guide for Plutonium Processing and Fuel
Fabrication Plants.”

Regulatory Guide 3.17, “Earthquake Instrumentation for Fuel Reprocessing Piants.”
Regulatory Guide 3.18, “Conﬁnemcnt Barriers and Systemé for Fuel Repmceésing Plants.
Regulatory Guide 3;20, “Process Off-gas Systems fqr Fuel Reprocessing Plaﬁfs;”
Regulatory Guide 3.31, “Emergency Water Supply Systems for Fuel Reprocessing Plants.”

Regulatory Guide 3.32, “General Design Guide for Ventilation Systems for Fuel Reproccssmg
Plants.”

Regulatory Guide 3.38, “General Fire Protection Guide for Fuel Reprocessing Plants.”
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Regulatory Guide 3.49, “Design of an Independent Spent Fuel Storage Installation, (Water Basin -
Type).”

Regulatory Guide 3.53, “Applicability of Existing Regulatory Guides to the Design and
Operation of an Independent Spent Fuel Storage Installation.”

Regulatory Guide 3.60, “Des:gn of an Independent Spent Fuel Storage Installation (Dry
Storage).”

NURBG/CR-1069 “Effects of Earthquakes on Underground Facilities: Literature Review and
Discussion,” Carpenter, D.W. and Chung, D.C., Lawrence Livermore National Laboratory, June

1986.

!! l .] ' [ ! m I ) -
10 CFR 72.132, “Overall Requirements”

Regnlatory Guide 1.140, “Design, Testing, and Maintenanee for Normal Ventilation Systems.”

Regulatory Guide 1 52, “Design, Testing, and Maintenance aCntena for Post-accxdent
engineered Safety Feature Ventxlatxon Systems ?

Regulatory Guide 3.12, “General Design Guide for Ventxlanon Systems of Plutonium Processing
and Fuel Fabrication Plants.”

Regulatory Guide 3.20 “Process Off-gas Systems for Fuel Reprocessing Plants »

Regulatory Guide 3 32 “General De51gn Gmde for Vennlanon Systems for Fuel Reprocessing
Plants.” Ciis e e

Regulatory Guide 3 49, “Desxgn of an Independent Spent Fuel Stora.ge Installatlon (Water Basm |
Type) 3

Regulatory Gmde 3. 60, “Desxgn of an Independent Spent Fuel Storage Insta.llanon (Dry
Storage) » , : ,

' NUREG-1567 Section 11.4. 1 3 (DRAF'I')V “Ventllanon oﬁ'gas System Demgn Feature.”
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3) Electrical power, utility services, and fire protection
10 CFR 50.55(z), “Codes and Standards™
10 CFR 72.122, “Overall Requirements”

Regulatory Guide 1.108, “Periodic ’I‘wtmg of Diesel Generator Units Used as Onsxte Blectnc
Power Systems at Nuclear Power Plans

Regulatory Guide 3.14, “Seismic Dmgn Classification for Plutonium Processmg and Fuel -
Fabrication Plants

‘Regulatory Gmde 3.16, “General Fire Protection Gmde for Plutonium Ptocessmg and Fuel
Fabrication Plants.”

Regulatory Guide 3.38, “General Fire Protection Guide for Fuel Reprocessing Plants.”

4) Radiation protection

The criteria identified in this chapter are for the radiation protection of operating, construction,
" and maintenance personnel during normal ahd anticipated operational occurrences. The
compilation includes criteria for facility equipment design and programs to minimize and -
‘monitor radiation exposure to meet the standards for protection against radiation of 10 CFR 20.
10 CFR 19.12, “Instructions to Workers”

10 CFR 20, “Standards for Protection Against Radiation”

10 CFR 61.41, “Protection of the General Population From Releases of Radioactivity”

10 CFR 61.43, “Protection of Individuals During Opexfations”

10 CFR 72.44, “License Conditions”

10 CFR 72.104, “Criteria for Radioactive Materials in Effluents and Direct Radxatxon from an
ISFSI or MRS"

10 CFR 72.126, “Criteria for Radiological Protection” |
Regulatory Guide 3.6, “Content of Technical Specifications for Fuel Reprocessing Plants.”

Regulatory Guide 8.1, “Radiation Symbol.”




431.02¢ ENGINEERING DESIGN FILE Function File Number - SRP-WTS-02
06/17/97 : . EDF Serial Number ~ - EDF-WTS-003

Rev. #04 L oo Page 39 of 44
Regulaxory Guide 8.2, “Admxmstranve Pracnces in Radxatlon Momtonng

Regulatory Guide 8.10, “Operating Phxlosophy for Maxntalmng Occupanonal Radiation
Exposures as Low as is Reasonably Achievable.” _

Regulatory Gmde 8.24 “Health Physxcs Surveys Dunng Enriched Uranium Processing and Fuel
Fabncatlon.

5) Conduct of: operations

The criteria xdennﬁcd in this chapter address training, emcrgency planning, plant procedures, and
the mamtenance of records and reporting. .

10CFR 61, “Lxccnsxng Requirements for Land Disposal of Radioactive Waste”

10 CFRR 51, “Environmental Protection chulatlons for Domestic Licensing and Related
chulatory Functions”

10 CFR 70, “Domesnc Licensing of Specml Nuclear Material”

10 CFR 72.190, Operator Requirements”

10 CFR 72.192, “Operator Training and Certification Program”
10 CFR 72.194, “Physical Requirements. o

Regulatory Guide 3.28, “Welder Quahﬁcanon for Welding in Areas of Limited Accessibxhty in -
Fuel chroccssmg Plants and in Plutonium Proccssmg and Fuel Fabrication Pla.nts »

Regulatory Guide 3.42, “Emergcncy Planmng for Fuel Cycle Facxlmcs and Plants ancnsed
Under 10 CFR Parts 50 and 70. :

6) Safety analysis report criteria

10 CFR 20, “Standards for Protecnon Agmnst Radxatlon

10 CFR 30 “Rules of Gencral Apphcabxlxty to Domesnc Lxccnsmg of Byprodnct Matenal”
10 CFR 50. 33, “Contents of Apphcatxon, Gencral Informatxon i

10 CFR 50.36(b), “Environmental Conditions”
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10 CFR 50.55, “Conditions of Construction Permits” | |
10 CFR 50.71, “Mamtenance of Records, making Reports” . »

10 CFR 61, “Licensing Requirements for Land stposal of Radxoactwe Waste
10 CFR 61.10, “Contents of Application™

10 CFR 70, “Domestic Licensing of Special Nuclear Material”

10 CFR 70.22, “Contents of Application”

10 CI-‘R 70.23, “Reqmrements for the Approval of Apphcatxons

10CFR 72, “chensmg Requxrements for the Independent Storage of Spent Nuclear Fuel and
- High-Level Radioactive Waste”

10 CFR 72.22, “Contents of Application: General and Financia! Information”

10 CFR 72.24, “Contents of Application: Technical Information”

" 10 CFR 72.30, “Decommissioning Planning, Including Financing and Record Keeping” .
10 CFR 72.48, Changes, Tests, and Expenments

Regulatory Guide 3.15, “Standard Format and Content of License Application for Storage Only
of Unirradiated Power Reactor Fuel and Associated Radioactive Material.”

Regulatory Guide 3.25 “Standard Format and Content of Safety Analysxs Reports for Uramum
Enrichment Facilities.” .

Regu!atory Guide 3.26, “Standard Format and Content of Safety Analysis Reports for Fuel
Reprocessing Plants.” '

Regulatory Guide 3.39, “Standard Format and Content of License Apphcatlons for Plutomum
Processing and Fuel Fabrication Plants.”

Regulatory Guide 3.44, “Standard Format and Content for the Safety Analysis Report for an
Independent Spent Fuel Storage Installation (Water Basm Type).”

Regulatory Guide 3.48, “Standard Format and Content for the Safety Analysrs Report for an
Independent Spcnt Fuel Storage Installation or Monitored Retnevable Storage Installation (Dry
Storage).”
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Regulatory Guide 3.50, “Standard Format and Content for a Ltcense Apphcatron to Store Spent
Fuel and High-Level Radioactive Waste.” '

Regulatory Guide 3.52, “Standard Format and Content for the Health and Safety Sections of
License Renewal Applications for Ura‘nium Processing and Fuel Fabrication.”

Regulatory Guide 3.55, “Standard Format and Content for the Health and Sa.fety Sectrons of
License Renewal Apphcanons for Uranium Hexafluoride Production.”

Regulatory Guide 3. 61 “Standard Format and Content for 2 Topical Safety Analysis Report for a
Spent Fuel Dry Storage Cask.”

Regulatory Guide 3.62, “Standard Format and Content for the Safety Analysrs Report for Onsite
Storage of Spent Fuel Storage Casks.”

Accident analvsi
| The criteria in this chapter are for initiating events that result in a criticality accident.
- 10 CFR 5034, “Contents of Applications: Technical Information”

10 CFR 61.13, ‘;Technical Analyses”

10 CFR 70.22, “Content of Applications”

10 CFR 70.23, “Requirements for the Approval of Applications”

10 CFR 72.24 “Contents of Application: Technical Informaﬁon”

10 CFR 100.11, “Determination of Exclusron Area, Low Populatron Zone, and Populatron
Center Drstanee

| Regulatory Guide 1.25, “Assumptrons Used for Evaluatmg the Potential Radxologreal
Consequences of a Fuel-Handling Accident i in the Fuel-Handlmg and Storage Facxhty for Borhng

and Pressurized Water Reactors.”

Regulatory Guide 1.91, “Evaluations of Exploszons Postulated to Occur on Transportanon
Routes Near Nuclear Power Plants , .

Regulatory Gmde l 113, Estrmatmg Aquatxc Dtspersron of Bfﬂuents from Accrdental and
' Routrne Releases.”
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Regulatory Guide 1.145, “Atmospheric Dispersion Models for Potential Accident Consequence
Assessments at Nuclear Power Plants .

NUREG-1320, “Nuclear Fuel Cycle Facility Accident Analysis Handbook,” USNRC May 1988.

NUREG-1179, “Rupture of Model 48Y UF6 Cyhnder and Release of Uranium Hexaﬂuonde
USNRC, February 1986.

NUREG-0772, “The Effects of Natural Phenomena on the Exxon Nuclear Company Mixed- o
Oxide Fabrication Plant at Richland Washington,” USNRC, September 1980.

NURBG/CR-4303 “High-Level Waste Preclosure Systems Safety Analyms "GA Technologles
Inc,, September 1985.

NUREG/CR-3682, “Nuclear Fuel Cycle Risk Assessment-Review and Evalnaﬁdh ofExisting |
Methods,” Pelto, P.J. et al., Battelle Pacific Northwest Laboratories, May 1984.

NUREG/CR-3210, “Low-Level Waste Risk Methodology Development, Cox, N.D.et al
EG&G Inc., May 1983.

. NUREG/CR-3139, “Scenarios and Analytical Methods for UF6 Releases at NRC-Licensed Fuel
Cycle Facilities,” Simantov, M. et al., Oak Ridge National Laboratory, July 1984. ‘
7) Quality assurance during design, construction, and operaﬁon
10 CFR 50.4, “Written Communications”
10 CFR 50.55, “Conditions of Construction Permits”

10 CFR 50, Appendix B, “Quality Assurance Criteria for Nuclw Power Plants and Fuel
Reprocessing Plants” :

10 CFR 61.12, “Specific Technical Information™
10 CFR 72.40, “Issuance of License”
10 CFR 72 Subpart G, “Quality Assurance”

‘Regulatory Guide 1.30, “Quality Assurance Requirements for the Installation, Inspecnon, and
Testing of Instmmentatlon and Electric Equipment.”

Regulatory Guide 2.3, “Quality Verification for Plate-Type Uranium-Almninu;n Fuel Eléments
for Use in Research Reactors.”
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Regulatory Guide 3.3, “Quality Assurance Program Reqmrements for Fuel Reprocessmg Plants

. and for Plutonium Processing and Fuel Fabrication Plants.”

Regulatory Guide 3.10, “Liquid Waste Treatment System Design Guide for Plutonium
Processing and Fuel Fabrication Plants. ’

Regulatory Guide 3.12, “General’ Deszgn Guide for Vexmlauon Systems or Plutomum Proccssmg A

and Fuel Fabrication Plants.”

8) Decommissionihg

10 CFR 50, Appendix F, “Pohcy Relating to the Siting of Fuel Reprocessing Plants and Related
Waste Management Facilities.”

10 CFR 50.75, “Reporting and Record Keeping for Decommxssxomng Planmng

10 CFR 50. 82, “Application for Termination of Llcenscs

.. 10 CFR 61.12, “Specific Technical Information"

10 CFR 61.14, “Instifutional Information”

10 CFR 61.23, “Standards for Issuance of a License”

10 CFR 61.24, “Conditions of Licenses”

10 CFR 61.28, “Contents of Application for Closure”

10 CFR 61.29, “Post Closure Observation and Maintenance”
10 CFR 61.30, “Transfer of License” 3 |

10 CFR 61.31, “Termination of License”

10 CFR 61.40, “General Requirement”

10 CFR 61.42, “Protection of Individuals From Inadvertent Intrusion”

10 CFR 61.44, “Stability of the Disposal Site After Closure”

10 CFR 61.52, “Land DisposalvFacility Operation and Disposal Site Closure™
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10 CFR 61.53, “Environmental Monitoring™

10 CFR 61.62, “Funding for Disposal Site Closure and Stabilization”

10 CFR 70.25, “Financia! Assurance and Record Keeping fo:{DecommissioxViing”

10 CFR 70.38, “Expiration and Termination of Licenses” "

10 CFR 72.30, “Decommissioning Planning Including Financing and Record Keeping”

10 CFR 72.40, “Issuance of License”

10 CFR72.54, “Appucaﬁén for Termination of License”

10 CFR 72. 130 “Criteria for Decommxssxonmg

Regulatory Guide 3.65, “Standard Format and Contcnt of Decommxssxomng Plans for Lxcensees
Under 10 CFR Parts 30, 40, and 70.”

NUREG-0436, Rev. 1 and Supplements 1 and 2, “Plan for Reevaluation of NRC Policy on -
' Decommxssmmng of Nuclear Facilities,” USNRC, December 1978. ,

NUREG-0278, Vol. 1 & Vol. 2, “Technology, Safety, and Costs of Decommissioning a
Reference Nuclear Fuel Reprocessing Plant,” Schneider, K.J. et al., Battelle Paclﬁc Northwest

Laboratory, October 1977.

NUREG/CR-I 754, Addendum 1, “Technology, Safety, and Costs of Decommxssiomng
Reference Non-Fuel-Cycle Nuclear Facilities,” Short, S.M., Pacific Northwest Laboratory,

October 1989.
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Project File Number 02BD7

Project/Task  Waste Treatmerﬁ ‘Proje:c’t Feasibility Studiés E

Subtask WTF Design Requirements

Title: o Regulatory and Design Requirements for Waste Treatment Facilities

SUMMARY: The purpose of this document is to delineate the design requirements for the non-
separations and TRU only separations options for the Waste Treatment Facilities (WTF) feasibility
studies. The facilities will be designed and constructed under one of three possible regulatory
scenarios: 1) performance against US Department of Energy (DOE) Orders with maintenance of
status-quo interfaces with other regulatory and oversight agencies such as the EPA (State of Idaho)
and the Defénsé Nucléar Facilities Safety ‘Board (DNFSB), 2) performance against DOE Orders with|
all current regulatory/over51ght relationships maintained and or Nuclear Regulatory Commission
(NRC) oversight to achieve “NRC Equivalency” or, 3) NRC licensing though replacement of DOE
Orders with NRC Regulations and replacement of DNFSB oversight with NRC licensing process. For
the purposes of this study and at the direction of the high level waste alternatives feasibility studies
project manager, the base case for this study is performance against DOE Orders (scenario 1, above).
This is consistent with the approach taken by Fluor Daniel, Inc., at the direction of the HLW Program
in the preparation of the planning alternative and will provide an apples-to-apples comparison of the
alternatives.
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, Introduction

The purpose of this document is to* delineate the design requirements for the non- separatnons
and TRU only separations options for the Waste Treatment Facilities (WTF) feasibility studies. The
facilities will be designed and constructed under one of three possible regulatory scenarios: 1)
performance against US Department of Energy (DOE) Orders with maintenance of status-quo
interfaces with other regulatory and oversight agencies such as the EPA (State of Idaho) and the
Defense Nuclear Facilities Safety Board (DNFSB), 2) performance against DOE Orders with all
current regulatory/oversight relationships maintained and or Nuclear Regulatory Commission (NRC)
oversight to achieve “NRC Equivaleney” or, 3) NRC licensing though replacement of DOE Orders
with NRC Regulations and replacement of DNFSB oversight with NRC licensing process. For the
purposes of this study and at the direction of the high level waste alternatives feasibility studies
project manager, the base case for this study is performance against DOE Orders (scenario 1, above).
This is consistent with the approach taken by Fluor Daniel, Inc., at the direction of the HLW Program
- in the preparation of the planning alternative and will provide an apples-to-apples comparison of the

alternatives. ' -

With the ground rules clearly established above, the following is a discussion of how. they will
be selectively applied/ignored.

This EDF will identify the applicable DOE orders, regulations and guidance documents that
" would be used in the design of the facilities. There are currently no NRC regulations in place for the
licensing of waste processing facilities such as those discussed herein. The only WTF activities for
which the NRC has been routinely involved is the licensing of waste storage and disposal facilities.
Never-the-less, NRC requirements are looming on the horizon. In addition, the waste products to be
produced are in many cases destined for NRC licensed storage facilities. Therefore, there are some
NRC requirements that just cannot be ignored. Thus, where appropriate, NRC regulations are
explicitly specified in the design requirements. Where specific design criteria is provided under NRC
regulations and guidance documents whether directly applicable or for similar facilities, it will be
referenced. This will be useful in helping to determine the cost differential between DOE
regulatory/oversite and NRC licensing requirements.

1.0 Facilities For Which This Document Applies
1.1 Process Description

The following is a very brief description of each of the processes that this document will
consider:

Direct Vitrification Direct vitrification is a process for converting calcine into a glass waste. In
the direct vitrification process, calcine is mixed with “frit” materials and fed to a melter, which
would operate at a temperature of around 1100°C. Numerous small-scale tests have been
performed to determine frit formulations and glass properties, primarily leachablhty No pilot
data or design data is available for direct vitrification of calcine.
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Direct Grout Grouting is an amblent temperature process for sohdlfymg or stabilizing a waste
material. Grouting utilizes hydrauhc cement that hardens by chemical interactions with water,
and various additives which may aid dispersion, control hardening, control pumping
characteristics or enhance retention of ‘certain contaminants in-the waste.

Cementitious Waste Process Darryl Siemer has proposed a direct grouting process” with
differences from that described above. Siemer suggests mixing existing calcine with existing
SBW, and recalcining the resulting slurry in the existing calciner, using sugar as additive to permit
calcination of high-sodium waste. This recalcined waste would then be mixed with a combination
of cementitious agents and water, and transferred to a stainless steel can. After setting at ambient
temperature, the can is transferred to an autoclave and cured with steam. If further processed by
HIPing, the can would be vented and placed in a furnace to remove volatiles. Then the can would
be transferred to the HIP chamber, an inert gas added to pressurize to 30-125 MPa (4350-18,100
psi), and the can heated at 850-1050°C for the required “soak” time.

Hot Isostatic Press (HIP) The HIP process uses high pressure and high temperature to convert
calcine or other solid wastes to a glass-ceramic waste form. In a conceptual flowsheet proposed
for processing calcine, calcine from storage is mixed with frit or other additives, fed to a HIP can,
the can sealed and decontaminated, and then isostatically pressed in a furnace. Processing
temperatures for the HIP process are similar to vitrification, typically 1050-1100°C. The typical
HIP operating pressure is 20,000 psi.

TRU Waste Alternative In this alternative, calcine is dissolved and actinides removed from the
resulting solution by the TRUEX process. TRUEX wash effluents and raffinate along with other
ICPP low level wastes, are evaporated, denitrated and grouted. The TRUEX strip effluent is
evaporated, denitrated and then packaged for shipment to WIPP. An alternative to denitration
would be to neutralize and evaporate the effluents from separation.

1.2 Facility List

Below is a list of the primary, main ancillary, and common  support facilities that will be required for
each of the options discussed herein:

1. v Noﬁ-Separatiohs Direct Vitﬁﬁcation bption:
- Vitriﬁéation Facility |
2. Non-Séparations biréct Grout Option:
- Groqiing Facility:'?
3. Non-Separations Calcine Hot isostz;tfc Présé (HIP) Oﬁtion:

— Calcine HIP Facility
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4. Non-Separations Cementitiéus Waste Option:
— Calcine Slurry z;nd Grouting facility 7

5. TRU-Only Separations: ”
— TRU Separations Facility
— TRU Product Handing, Packaging and Lag S¥orage Facility (VTRU-(;n(Iy Separa’tio'ns Oétion):
~ Class C Grouted Waste’interim Storage Facility: W

In addition, a number of common support facilities/systems will be required ‘to support the
above facilities which include: ~ ' T ‘ : :

— Calcine Retrieval System (may vary depending on the process design for each option)
— Temporary Calcine (surge or staging) Storage
— Interim HLW Storage Facility

Note: For all of these alternatives, the study ends with interim storage of the waste product prior to
shipment. Thus none of the studies includes facilities for receiving and internment of the final waste
product at a repository.

2.0 Licensing Authority

As previously stated, for the purposes of this effort, the base case for this study is
performance against DOE Orders. The following discussion is presented to defined under what NRC
regulations each of the above referenced facilities would be licensed if NRC licensing were the
preferred approach. This information is provided for reference only.

In early 1997 the INEEL Spent Nuclear Fuel, High-Level Waste and Related Programs
prepared a licensing assessment report for proposed INEEL ICPP High Activity Waste Treatment
Facilities (Idaho Chemical Processing Plant High Activity Waste Treatment Project Regulatory
Assessment Report, prepared by R. G. Morgan and S. E. Leroy, Duke Engineering Services, Inc. S. E.
Leroy letter to V. L. Jacobson, dated April 25, 1997) (1). The report provided an assessment of how
the proposed ICPP Waste Treatment Facilities could be licensed under existing NRC regulations and
processes. The report identifies the applicable NRC regulations and guidance documents that would
be used in the licensing process. It also identifies those areas where additional NRC guidance
documents, regulations, or rulemaking may be necessary.

The above referenced report specifically addresses the facilities defined in the ‘preferred
alternative’, whereas this EDF is examining other methods of processing and disposing of the
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calcined wastes at ICPP. For the purpose of defining the licensing criteria for the options discussed in
this EDF, the above referenced report wnll be used Lxcensmg cnterra will be based on similarities

21 Non-Separations Options (Primary and Ancillary Facilities)

The non-separations options include: 1) direct vitrification, 2) direct grouting, 3) calcine
HIPing, and 4) the Cementitious Waste options. Each option will include a facility to perform the
appropriate operations to produce the end product (e.g., vitrification facility, direct grouting facility,
HIPing facility, and a calcine slurry and grouting facility for the Cementitious Waste option).

The non-separations options are similar in scope to the High Activity Waste Treatment
(HAWT) Facilities described in reference 1. The HAWT facilities include a calcine retrieval, transport,
and receiving system; a calcine dissolution process; a high activity waste vitrification process; and
vitrified product storage. The non-separations options include a calcine retrieval, transport, and
receiving system; a waste stabilization process (vitrification, grouting, HIPing); and product storage.

The facilities which will be licensed are the Waste Stabilization (WS) Facilities (e.g., the
vitrification, grouting, HIPing facilities), the temporary calcine (surge or staging) storage tanks
associated with the receipt of the feed stock, the calcine retrieval system, and the interim HLW storage

facility.

Based on the existing NRC regulations and rulemaking activities, it is expected that the
following licenses would be required to support the non-separations option plan:

e Waste Stabilization (WS) Facilities (e.g., the vitrification, grouting, HIng facilities) would require
a 10 CFR Part 70 license

e Temporary calcine (surge or staging) storage tanks associated with the recetpt of the feed stock
would require a 10 CFR Part 70 llcense

. Calcine retrieval system would requirea 10 CFR Part 70 license. .
. Irrteriro (temporary) HLW storage facility Would' require a "10 CFR'Part 72 'license.

Other NRC regulations that are apphcable to the desxgn llcensmg, and operatlons of the facilities will
be addressed later in this EDF. ' 5

2.2 TRU-OnIy Separations Options (Primary and Ancillary Facilities) o

: ~-As with the non-separations optlons, the TRU-only separations options licensmg requxrements
- were denved by similarity to the preferred option HAWT faclimes

The facilities Wthh will be licensed are the TRU Separations (TS) facility, TRU product
handing, packaging and lag storage facility, class C grouted waste interim storage facility, the
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temporary calcme (surge or staging) storage tanks associated with the receipt of the feed stock, and
the calcine retrieval system.

Based on the existing NRC regulations and rulemaking activities, it is expected that the
following licenses would be required to support the non-separations option plan:

e TRU Separations (TS) facilities, including product handling, packaging, and lag storage would
require a 10 CFR Part 70 license

¢ Temporary calcine (surge or staging) storage tanks associated with the receipt of the feed stock
would require a 10 CFR Part 70 license.

e - Calcine retrieval system would require a 10 CFR Part 70 license.

Other NRC regulations that are applicable to the design, llcensmg, and operatlons of the facilities will
be addressed later in this EDF.

3.0 Design Requirements
3.1 Overview

The criteria contained in this document are based only on the rudimentary descriptions of the
~ processes presented in section 1.1. As the design is developed further, some of the criteria may
become nonapplicable, and others will be identified. The purpose here'is to provide a set of high-
level requirements to guide the development of the conceptual designs of the facilities and provide a
reasonable basis for cost estimating purposes. In general this document will not attempt to cover
criteria outside of the design and construction of the facilities. Process criteria such as the waste form
acceptance criteria, treatment standards and so forth will be addressed by others.

3.1.1 A Note on NRC R_egulations

NRC regulations are contained in Title 10, Energy of the Code of Federal Regulations.
CFR’s have the authority of legal mandates, and require compliance, under penalty of law, by all
affected parties. NRC generates guidance documents as needed to provide clarification and
elaboration of the regulations, describe information to be included in the reports, and give acceptance
criteria. These publications truly are guidance documents which are not required to be followed but
provide suggested methods for achieving successful licensing. Guidance documents include:

NRC Regulatory Guides

Regulatory Guides delineate acceptable methods of meeting NRC requirements. Different
methods for meeting these requirements may be used if justified but the licensees usually attempt
to use the Regulatory Guide methods because alternate approaches require extensive justification
and additional NRC review. The use of the guides simplifies and shortens the licensing process.
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There are over 480 Regulatory Guides that have been issued to support the licensing of
commercial nuclear facilities. While many of the guxdes apply to nuclear reactors, others, such as
those describing waste storage may be viewed as applicable to the WTF. However, no definitive
guidance is available for the type of facilities discussed below.

NRC Reports
NRC Reports (NUREGs) and other NRC reports developed by contractors are published on a
variety of technical and regulatory issues. They may pertain to specific proceedings such as

Safety Evaluation reports or Environmental Impact statements.

NRC Technical Positions

Technical Position and Staff Position Papers are also prepared by the NRC as a means of
providing guidance on requirements for specific facilities regulated by the agency.

Generic Communications

NRC Generic communications include NRC Information Notes, Generic Letters and NRC
Bulletins. These documents provide the licensees with specific information on problems or
matters of interest to the licensee.

National Standards

NRC regulations and documents often incorporate or refer to national codes such as the
ASME boiler and pressure vessel codes. These codes then become a requirement and are used in
developing design criteria. If the licensee wishes an exception, the exception must be identified
and basis for the exception agreed to during the licensing process.

3.2 Non-Separations Options Waste Stabilization Facility

The non-separations options include: 1) direct vitrification, 2) direct grouting, 3) calcine
HIPing, and 4) the Cementitious Waste options. Each option will include a facility to perform the
appropriate operations to produce the end product (e.g., vitrification facility, direct grouting facility,
HIPing facility, and a calcine slurry ‘and grouting facility for the Cementitious Waste option). The
requirements for supporting (ancillary) facilities will be discussed under separate headings.

3.2.2 Civil Requirements
3.2.2.1 Site Development

A suitable site shall be located for the Waste Stabilization Facility at the INEEL in the vicinity
of the Idaho Chemical Processing Plant (ICPP) with the proximity to waste sources, utilities, other

facilities, vehicular access, shipping and storage capability, and future growth. A study of the impact
of this facility on site utilities and infrastructure shall be performed. Information regarding
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-topography, soil conditions, subsurface rock formations, road and structure locations shall be
included in the final site-decision process. ’

3.2.2.2 Flood Design

Flood design shall be in accordance with DOE-STD-1020. Additionally, if the facility is a

RCRA facility, design shall be in accordance with 40 CFR 270.14. This standard requires the facility

- to be located above the 100-yr flood elevation or for engineered barriers against flooding of the site

to be constructed. If the facility is a TSCA facility, 40 CFR 761.65 requires the facility to be located
above the 100-yr flood elevation with no allowance for engineered barriers against flooding.

3.2.2.3 Surface Drainage

Design for surface drainage from local precipitation shall be in accordance with DOE-STD-
1020 and should be consistent with the ICPP site drainage plan. The INEEL site specific local
precipitation standard for a 25-year, 6-hour storm is 1.4 inches total.

3.2.2.4 Subsurface Investigation and Surveying

Surveying and subsurface investigation for design shall be conducted to determine depth of
rock, confirm soil characteristics and evaluate existing soil for chemical and radiological
_ contamination. Locations of ground surface interferences and site characteristics shall be determined
with a survey of the site.

3.2.2.5 Soil Excavation and Shoring

Specifications for excavation work shall require that excavations comply with OSHA
Standards, 29 CFR 1926, Subpart P (and Subpart U if blasting is necessary), Subsection 1926.641.
Where major complex temporary support systems such as shoring, cribbing, sheet piling, etc. are
required, they shall be fully design by the AE as part of the design package.

3.2.2.6 Paving and Surfacing

Paving shall be provided around the building for parking areas and access roads. All paved
areas adjacent to buildings and structures shall have a 1% minimum slope away from the buildings or
structures. Unpaved areas shall be sloped 2% minimum. :

Design for paved roads shall conform to Idaho State Highway Standard Specifications and
AASHTO HS-20 loading. Geometric design of all roads, streets, access drives and parking areas shall
comply with AASHTO. Other loadings such as those imposed by transfer cask operzitions shall be
incorporated into pavement design where applicable.

3.2.2.7 Slabs, Sidewalks, and Stoops
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Sidewalks, door stoops, and approaches shall be provided at all building personnel exits or
vehicle openings. Sidewalks shall be installed to provide a safe and :efficient means for personnel to
access doorways and walk to other nearby facilities. Concrete slabs, door stoops, truck ramps, etc.,
shall be sloped at least 2%. ~

3.2.2.8 Physical Protection

The facility shall be located within the ICPP security system and fence. Construction of the
new facility may take place outside of the existing main security fence if an equivalent level of
security protection is established.

3.2.2.9 Underground Utilities

Existing underground ICPP utilities (sewer, potable and fire water systems) shall be extended
as necessary to provide necessary services. Design of potable systems shall be in accordance with the
State of Idaho Department of Health and Welfare, Idaho Regulations for Public Drinking Water
Systems. Sanitary waste water shall be routed to the ICPP sewage treatment system. Water used for
cleaning of the hot cells, if applicable, shall be removed by floor drains or sumps, filtered, contained
in double containment tanks, monitored for hazardous materials, and if allowable, routed to the
sanitary sewer system.

- 3.2.2.10 Site Demolition

Site demolition, as required, will be Aependent of the final site location.
3.2.3 Architectural Requirements -
3.2.3.1 General . ..

Architectural designs shall be in accordance with the DOE-ID Architectural Engineering
Standards, DOE 6430.1A, and the following design criteria. The facility shall have a minimum
design life of 40 years. Interim Storage- Facnhty design-life shall be 50 years minimum. “‘The- facility
shall be planned and laid out on the basis of repetitive or discrete processing steps. The need for safe
normal and emergency access, egress and internal traffic flow shall be considered.

Energy conservation shall be given':éttention during planning and design in accordance with
10 CFR 435, Energy Conservation Voluntary Performance Standards for New Bulldmgs Mandatory
for. Federal Buildings. R : :

'3.2.3.1.1 Hot Cell.

rHot Cell design .sha]l be based -upon a Uniform Building Code (UBC) oécupahcy
classification of Group H, Division 7. Occupancy separations and construction types shall be
designed in accordance with the UBC.
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Layout of the Hot Cell area shall include a buffer-area for personnel entenng and exntmg the
cell and shielded viewing windows for remote operations. : :

The Hot Cell shall inch:de shielded, impervious and decontaminable walls, floors and ceilings
as appropriate. The hot cell walls shall provide sufficient shielding to protect personnel from gamma
and neutron radiation. The dose rate at the exterior of the Hot Cell wall in the operating gallery shall
be below 0.1 mrem/hr.

"3.2.3. 1.2 Buffer Area.

A Buffer Area shall be provided between the Hot Cell and other areas. Design shall be based
upon a UBC occupancy classification of Group H, Division 7. Facilities for changing anti-c clothing
and personnel monitoring (frisking) devices shall be provided adjacent to the Hot Cell. A shielding
labyrinth leading from the Hot Cell to the Buffer Area and then to an Anti-C Change Room shall be
provided. These areas shall be separated from each other and the pressure barriers maintained.

The Buffer Area shall provide space for discarded protective clothing used in the Hot Cell
and a step off pad for frisking of contamination by PCM machine. All surfaces in the Buffer Area
shall be impervious and decontaminable as well as the floors and walls of the Anti-C room.

3.2.3.1.3 Operating Galleries.

Operating galleries shall be provided as required by view angles and retraction/repair of remote
equipment. Space and utilities shall be provided to accommodate remote equipment operations.
Operating galleries shall be separated from the Hot Cell by a concrete shielded wall.

3.2.3.1.4 Utility Support Areas.

Utility Support Areas design shall be based upon a UBC occupancy classification of H-7 and
shall be designed to accommodate remote and contact maintenance of equipment.

3.2.3.1.5 Equipment Maintenance Areas.

Crane maintenance areas shall be provided to support maintenance of in-cell equipment.
3.2.3.1.6 Administrative Areas.

The Administrative Area design, which includes office and support areas, shall be based upon
a UBC occupancy classification of Group B.

The Administrative Area shall include a minimum of three offices for a shift supervisor and
HP support personnel. A Ready Room shall be provided for conduct of meetings and work breaks.
Men's and women's lavatories, showers, lockers, and change facilities shall be provnded Storage space
and a janitor's room shall also be provided.
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. 3.2.3.2 Building Features

" Materials selected for the walls shall address durability, low maintenance, shielding, insulation
and decontamination. The walls shall meet the recommended R value of the DOE-ID A/E Standards.
The UBC Construction Type of II-N shall be used for the Facility.

The entire surface area of the contaminated work areas shall be decontaminable. Where wash
down or decontamination activities are to be located, the floors shall be sloped to drains that lead to
appropriate holdlng tanks.

Devices (such as door types or air lock arrangements) shall maintain pressure barriers for the
hot cell and operating gallery areas. :

3.2.4 Structural 'Re'i:;uirements
3.2.4.1 General

Structural design shall be in accordance with the DOE-ID -Architectural Engmeenng
Standards DOE O 420.1, and DOE-STD-1020.

3.2.4.2 Classification and Design Loads

The performance categories for SSCs shall be established using DOE-STD-1021, Natural
Phenomena Hazards Design and Evaluation Criteria for Department of Energy Facilities.” Site-
specific studies and hazard assessments -of the site, as needed, shall be developed in accordance with -
DOE-STD-1022, “Natural Phenomena Hazards Site Characterization Criteria” and DOE-STD-
1023, “Natural Phenomena Hazards Assessment Criteria.”

All permanent and transient loads that could exist or be developed during normal operations
of the facility shall be considered in the design of the facility. Loads to be considered shall include:
dead, live, thermal, lateral soil, snow, natural phenomena, seismic, wind, flood, off-normal operating
and accident loads, and load combmatlons

, Dead and live loads shall be determmed in-accordance with ANSI/ASCE 7 “Minimum Design
Loads for -Buildings. and - Other Structures Loadings -due to natural phenomena hazards (wind,
" seismic, flood, etc.) shall be determined . in accordance with DOE-STD-1020, Natural Phenomena
Hazards Design and Evaluation Criteria for Department of Energy Facilities.”

In accordance with DOE-STD 1020 the Umform Burldmg Code shall be used as the basis for
seismic design for Performance Category 1 and 2 SSCs. The seismic input control motion for the
INEEL for Performance Category 3 SSCs is specified by appropriately scaling the USNRC R.G. 1.60
horizontal spectra (0.18g).  The input motion is assumed to occur in the free-field at the top of a real
or hypothetical rock outcrop near the facility location. - The vertical input spectra shall be taken as 2/3
of the horizontal spectra. A detailed soil amplification analysis or the soil surface spectra shall be
taken to equal the rock outcrop spectra multiplied by:
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(a) 1.2 for soil overburden up to 20 ft.
(b) 1.5.for soil overburden between 20 ft and 50 ft.

Snow loads shall be determined in accordance with ANSI/ASCE 7, with a ground snow load
of 35 psf and a minimum roof snow load of 30 psf. Tornado loads are not anticipated and need not
be included. Load combinations shall be determined in accordance with ANSIVASCE 7. -

3.2.4.2.1 NRC Specific—To meet NRC requirements, seismic loads shall be determined in -
accordance with 10 CFR 72, Subparts D and E, 10 CFR 100, and USNRC Reg. Guide 1.6. Tornado
loads shall be determined in accordance with ANSI/ANS-2.3. Load combinations shall be designed
using applicable load combinations and stress limits stipulated in ANSI/AISC N690 and ANSI/ACI-
349. ' - :

3;2.4.3 Footings and Foundations

Footings shall be designed to support the structure and keep differential settlement within
allowable limits. Design frost depth shall be 5-ft below grade. The Hot Cell and shielded storage
areas shall be provided with continuous reinforced grade beams or wall footings as requnred for
shielding.

' 3.2.4.4 Structural Features

The Hot Cell walls and roof design shall be consistent with shielding and 'loading
requirements. Other shielded area walls and roofs shall be designed consistent with shielding and
loading requirements. The structural design must support crane systems.

3.2.5 Handling Requirements
3.2.5.1 Cranes (Critical Lift Devices Only)

All crane designs shall meet the ASME NOG-1 and where applicable, CMAA 70, Crane
Manufacturers Association of America, Inc., Specification for Electric Overhead Traveling Cranes
and CMAA 74-1987, Specifications for Top Running and Under Running Single- Girder Electric
Overhead Traveling Cranes Utilizing Under Running Trolley Hoist.

In addition, all cranes shall meet the requirements of NUREG-0612, Control of Heavy Loads
at Nuclear Power Plants.

Cranes shall have true vertical lift on the hoist and all motions shall be the slowest that are
commercially available to allow for more precise control when placing or picking objects.

3.2.5.2 Work Platforms
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The facility shall be equipped with decontaminable work platforms that shall provide a safe
and convenient elevated work area for personnel as required. Design of the platforms and their
means of access shall be in accordancé with OSHA 1910. “Removablé guard rails may be utilized as
necessary to meet process and handling requirements.

3.2.8 HVAC Requirements .

All HVAC systems shall be in accordance with Regulatory Guides RG 1.140 Design, testing,
and maintenance for normal ventilation systems, RG 1 Design, testing, and maintenance criteria for
post-accident engineered safety feature ventilation systems, NUREG-0800 Section 9.4.3 Auxiliary
and radioactive waste area ventilation, NUREG-0800 Section 11.3 Gaseous waste management
systems, NUREG 0800 Section 11.5 Process and effluent radiological monitoring, NUREG-1567
Offgas treatment and ventilation, NUREG-1567 (Draft) Section 11.4.1.3, Ventzlatton offgas system
design features.

HVAC systems shall be in accordance with'29 CFR 1910, Occupational Safety and Health
Standards for General Industry, Subpart G (Occupational Health and Envrronmental Control) and
Subpart Z (Toxrc and Hazardous Substances).

The HVAC systems shall meet the air quality requirements addressed in 40 CFR 50-53,
and 58. ’

The HVAC systems shall be in accordance with ANSI/ASME N509-1989, Nuclear Power
Plant Air Cleaning Units and Components and ANSI/ASME N510-1989, Testing of Nuclear Air-
Cleaning Systems.

The HVAC systems shall meet the requirements of Idaho Administrative Procedures Act
(IDAPA) 16.01.01000-01999. '

The HVAC systems shall be in accordance with MIL-F-51068C (Filter: Particulate High
Efficiency, Fire Resistant) and MIL-F-51079A5(Filter Medium: Fire Resistant, High Efﬁciency).

~ The Hot Cell atmospherrc pressure shall be controlled durrng hot operatrons to -0.6 W. G. (or
lower) below atmosphenc pressure :

: ' Heatirig loads shall be based on a minimum winter outdoor design temperature of -14°F.

Cooling loads shall be based on temperatures -of 93°F dry bulb and 61°F wet bulb.: The HVAC
- system should maintain a minimum temperature of 65°F in the winter and approxrmately 76°F in the
summer in the operations area (not including the vitrification cell). The HVAC system must maintain
a minimum’ temperature of 65 °F in the winter and approximately 72°F in the summer in the
-Admrmstratrve areas. HVAC desrgn for mdoor temperature conditioning shall be based on ASHRAE
90. - g Ee : :
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Air shall flow from areas of least contamination potential to areas of highest contamination
potential. The HVAC system shall collect exhaust air from contamination control areas and pass it
through HEPA filters prior to discharge to the atmosphere.

3.2.9 Mechanical Utilities Requirements

Mechanical utilities systems shall meet the requirements of the ASME Code for Pressure
Piping B31. :

3.2.9.1 Compressed Air

Compressed air for plant and instrument air shall be provided for pneumatically operated
HVAC system equipment and other pneumatic operations in the facility. The system design for
compressed air shall be in accordance with 29 CFR 1910, Occupational Safety and Health Standards
for General Industry, Subpart M (Compressed Gas and Compressed Air Equipment). Instrument air
shall be ISO-141 Grade or better. 7 ’

3.2.9.2 Compressed Gas
Argon compressed gas shall be supplied for welding processes
Helium compressed gas shall be supplied for pressure testing and inerting operations.

The system design for compressed gas shall be in accordance with 29 CFR 1910,
Occupational Safety and Health Standards for General Industry, Subpart H (Hazardous Materials)
and Subpart M (Compressed Gas and Compressed Air Equipment).

3.2.9.3 Potable Water

Potable water, including hot water where applicable, shall be provided to the facility to service
water closets, urinal(s), sinks, showers, shower/eyewash facilities, evaporative coolant units, drinking
fountains, and miscellaneous ports.

Cross-connection control shall be in accordance with the Idaho Code (IDAPA 16.01.08),
“The Cross Connection Control Manual, Accepted Procedure and Practice” (Pacific Northwest
Section of American Water Works Association), and the Foundation for Cross Connection Control
and Hydraulic Research (University of Southern California.)

3.2.9.4 Waste Systems

3.2.9.4.1 Liquid Waste—Liquid waste system(s) shall be provided for in the Hot Cells:and
other process areas. The liquid waste systems shall be designed in accordance with NUREG-0800
Section 11.2 Liquid waste management systems. Condensate from HVAC equipment shall be
disposed of using the liquid waste system. Liquid waste shall be collected and tested prior to being
pumped into the waste line '
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3.2.9.4.2 Sanitary Systems—The sanitation system design shall be in accordance with 29
CFR 1910, Occupational Safety and’ Health Standards for General Industry, Subpart J (General
Environmental Controls). Sanitary sewer drains, cleanouts, and vents shall be provided as needed

3.2.8.5 Fire Protection

Fire water shall be provided in accordance with DOE 6430.1A, DOE Order 420.1, and the
DOE-ID Architectural Engineering Standards. Fire protection systems shall ensure ‘nuclear criticality
and suppressant-HLW chemical reactions cannot occur. All underground fire water lines shall be
cathodically protected and meet State of Idaho requirements for minimum distances from potable
water piping.

3.2.9.6 Steam

Steam shall be provided and routed to the HVAC system as required. The steam lines shall be
insulated.

3.2.10 Electrical Requirements

The criteria for the electrical design of the WTF is based on requirements from NFPA, ANSI,
Factory Mutual (FM), DOE O 420.1 and 29 CFR 1910, Occupational Safety and Health Standards for
" General Industry, Subpart S (Electrical).

Electrical design and installation shall incorporate the most efficient methods of penetration,
shielding integrity retention, efficiency, and operational convenience.

The facility shall require an electrical room a communications room, and an Uninterruptable
Power Supply (UPS) room. '

3.2.10.1 Power

The electric power system shall be designed to provide standard power to the facility and
emergency electrical supply to essential instrumentation, emergency lighting, emergency
communications, and physical security systems. Standby power shall be supplled for the Hot Cells
process areas, and HVAC system exhaust fan.

An Umnterruptable Power Supply (UPS) shall provide emergency power. The UPS shall -
support the Fire Alarm, Voice Paging, HVAC, Radiation Monitoring and Alarm, and security systems.
There shall sufficient battery capacity to carry the rated load for a minimum of 30 minutes.

3.2.10.2 Grounding

Grounding shall be provided'ln accordance with the DOE-ID Architectural Engineering
standards.
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3.2.10.3 Cathodic Protection

Utility piping shall be protected through connection to the existing ICPP cathodic protection
system. A testing/bonding station shall be included to periodically monitor the cathodic protection
system.

3.2.10.4 Lighting

Interior and exterior lighting shall be designed and included Ai'n accordance with current
Illuminating Engineering Society (IES) recommendations. Emergency and exit lighting shall be
provided at each means of egress. Hot Cell lighting shall be provided by high-pressure sodium
fixtures.

3.2.10.5 Lightning Protection

A lightning protection system shall be included and shall be designed in accordance with
NFPA 780.

3.2.10.6 HVAC Controls

A HVAC control system shall be provided. It shall be a smart system that can automatically
" generate control signals to change HVAC equipment operating parameters based on signal received
from various monitors. A computer monitor shall be provided in the Shift Supervisor's office for
reviewing the operating status of the system and making adjustments to control setpoints.

Instrumentation shall.be provided to detect and alarm both high and low differential pressure
across filters in the HVAC system. Instrumentation shall be provided to initiate isolation of the
HVAC system filters in the event of fire detection.

3.2.10.7 Equipment Controls

Facility control, process control, and data acquisition systems shall be provided.

Remotely controlled CCTV cameras shall be provided in the Hot Cells and process areas for
general visual observation, operations, inspection, and documentation. Each Hot Cell window shall be
equipped with a visual inspection station which shall include two high resolution cameras; a monitor;

camera controls for pan, tilt, and zoom functions; and recording capability for archival purposes.

Instrumentation shall be provided to measure and record the facility structural response to an
earthquake. :

A system shall be provided for the collection of alarms from the HVAC system and other
alarms. This shall be located in the Shift Supervisor's office.
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3.2.10.8 Radiation Monitoring and Alarms
Radiation detection instrumentation -shall be provided. to warn operating personnel of
radiation and airborne radioactivity levels above set limits. The RAMs shall alarm locally and

remotely in the RadCon office.

Stack monitoring shall be provided for the detection of radioactive particulates in the air
exhaust stream. These instruments shall comply with ANSI-N42.17B-1989.

Provisions shall be made in the design for monitoring groundwater in the vicinity of the
storage area for radioactive contamination.

Activity monitors shall be provided in the wash water collected from the Hot Cells and process
areas. -

3.2.10.9 Communications and Alarms
Voice and data telecommunications lines shall be provided throughout the occupied areas of
the facility. The existing Broadband Local Area Network (LAN) shall be made available in the

facility. Access ports shall be provided in all normally occupied offices.

Fire alarm, emergency voice pagmg, and evacuation alarm systems shall be compatible with
" existing systems at ICPP.

3.2.10.10 Data Acquisition and Recording

A data entry station shall be provided to record and monitor all fuel movements. The stations
shall be linked for data communications. -

3.2.10.11 Securlty Systems

Physical protection of the facnhty shall be in accordance with 10 CFR'73 and 10 CFR 72,
Subpart H. :

3.2.11 Design Life ﬁeduirements

Design life of the facility and equxpment shall "be 30 years and “have maintainable or
replaceable life of 60 years .

3.2.12 Safety Requirements
3.2.12.1 Safety Classification

The facility is nssumed to be a Hazard Category 2.
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3.2.12.2 Construction

The design of utility\services and distribution systems that are important to safety shall
include redundant systems to the extent necessary to maintain, with adequate capacity, the ability to
perform safety functions assuming a single failure.'

The facility and its systems important to safety’ shall be designed to be evaluated by
appropriate tests or by other means acceptable to the NRC to demonstrate that they will reasonably
maintain confinement of radioactive material under normal, off-normal, and credible accident
conditions. :

Structures, systems, and components important to safety shall be designed and located so that
they can continue to perform their safety functions effectively under credible fire and explosion
exposure conditions.

" The design of the facility shall include provisions to protect against nuclear criticality that
might otherwise result from the operation or the failure of fire suppression or decontamination
systems. : ’

Material handling, packaging, transfer, and storage systems shall be designed to be
maintained subcritical under the worst case moderated and reflected conditions, and to ensure that,

before a nuclear criticality accident is possible, at least two unlikely, independent, and concurrent or

sequential changes must occur in the conditions essential to nuclear criticality safety.

Each entrance or access point into a high radiation area shall have either a control device that
energizes a conspicuous visible or audible alarm signal so that the individual entering the high
radiation area and the supervisor of the activity are made aware of the entry; or entryways that are
locked, except during periods when access to the areas is required, with positive control over each
individual entry.

Process materials that are reactive with water or other chemicals shall be protected from
exposure to those materials.

The facility shall be designed to prevent the dropping of critical loads under normal and off
normal conditions including the design basis accidents (DBAs) that they shall withstand.

1. A single failure is an occurrence that results in the loss of capability of a component to perform its intended safety -
function(s). A muttiple failure, i.e., loss of capability of several components, resulting from a single occurrence, is
considered to be a single failure. Systems are considered to be designed against an assumed single failure if neither
(1) a single failure of any active component (assuming passive components function properly) nor, (2) a single failure
of any passive component (assuming active components function properly) results in loss of the system's capability
to perform its safety function(s).

2. Structures, systems, and components important to safety mean those features of the Storage Facility whose
function is: (1) To maintain the conditions required to store spent fuel safely, (2) To prevent damage to the spent fuel
waste container during handling and storage, or {3) To provide reasonable assurance that spent fuel can be received,
handled, packaged, stored, and retrieved without undue risk to the health and safety of the public.




431,024 - ENGINEERING DESIGN FILE Function File Number - SPR-WTS-03
61787 EDF Serial Number - EDF-WTS-004
Rev. #04 Page 19 of 22

The facility shall be designed to prevent the dropping of critical loads under normal and off -
normal conditions including the design basis accidents (DBAs) that they shall withstand.

The facility shall be designed to be able to recover from accidents involving dropping of
critical loads.

In-cell equipment shall be designed for recovery from all possible conditions to the extent
that manned entry into the cell, for maintenance, can be accomplished.

Fire doors shall be provided as required by UBC, UFC, NFPA-80, and NFPA-101. In
addition, all fire doors and frames shall meet all requirements of the Underwriters Laboratories and
shall bear the UL or.:FM label. Fire doors and frames shall be constructed from metal. Structural
members, such as steel channels embedded in wall openings, shall not substitute as door frames. All
fire doors shall be provided with fitted frames which are anchored to, but separate from, the building
structural members. The fire doors shall contain windows fitted with UL approved safety glass which
is not removable from the outside of the door. Their installation shall meet all of the requirements of
NFPA-80 and NFPA-101.

The facility design shall mitigate -natural phenoniena hazards. The design shall address
common cause effects and interactions for: earthquakes, volcanic events, tornadoes, hurricanes, high
winds, floods, excessive rains, excessive snow, ice cover, lightning, and fires. The secondary natural
. phenomena include drought, fog, frost, high temperatures, low temperatures, landslides, subsidence,
surface collapse, uplift, storm surges, and waterspouts. Damage and failure will be considered for
systems, structures, and components. In addition, the facility shall have instrumentation or other
means to detect and record the occurrence and severity of seismic events.

3.2.12.3 Operation

Radiation protection for occupational workers shall be per 10 CFR 835 (Occupational
Radiation Protection) and the INEEL Radiological Control Manual

Facility design features and physical: controls ~shall ensure occupational “exposure is
maintained ALARA during normal and off—nbrmal operations

Personnel radiation exposure levels throughout facrllty shall not exceed 0.1 mr/hr for
contmuously-occupled areas.

Safe access will be provided to all packages vehicles, and installed components for purposes
of testmg, mspectlon, and maintenance. ' : :

3.2.13 Enwronmental Requlrements

Facxllty emission limits shall be per requirements listed in EDF-WTS-003, Section 5.
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Administrative controls and Best Available Control Technology shall be used to minimize the impacts
of air emissions :

The facility processes and equipment shall be designed to limit sohd waste generatlon of LLW
and industrial (cold) waste

Solid radioactive waste produced by operations shall be packaged in standard RWMC 4 x 4
x8-ft plywood boxes for contact-handled (CH) LLW or INEL Mark III concrete containers for
remote-handled (RH) LLW, and shipped to RWMC for disposal

Means for measuring the amount and concentrations of radionuclides in effluents during
normal operations, and under accident conditions, shall be provided for effluent control systems -

Warm liquid waste shall be controlled and venﬁed to meet the criteria: for exnstmg ICPP
handling systems, and shall be transferred to those systems

If all or part of the facility is located outside of existing ICPP fences, the use of new land shall
not exceed 551 acres when combined with other storage systems included in DOE/EIS-0203-F.

3.2.14 Safeguards and Security
The materials are not attractive as defined in DOE Order 5633.3B.

A data ménagement,system shall be provided to keep records. The data management system
shall meet the requirements of 10 CFR 72, Licensing Requirements for the Independent Storage of
Spent Nuclear Fuel and High-Level Radioactive Waste, Subpart D (Records, Reports, Inspections, and
Enforcement).

Dual records shall be maintained to ensure an off-normal event cannot result in the loss of the
sole records. These records shall be retained for as long as the material is stored, and for a period of
five years after the material is disposed of or transferred.

The following are NRC requirements that may or may not apply

Equipment shall be provided to conduct a physical inventory of all material in storage at
intervals not to exceed 12 months unless otherwise directed by the Commission. A copy of the current
inventory shall be retained as a record until the Commission terminates the license.

Physical protection of the facility and materials shall be in accordance with 10 CFR 72,
Licensing Requirements for the Independent Storage of Spent Nuclear Fuel and High-Level
Radioactive Waste, Subpart H (Physical Protection); 10 CFR 73, Physical Protection of Plants and
Materials; and 10 CFR 1046, Physical Protection of Security Interests.

3.2.15 Quality Assurance Requirements -




431.02# . ENGINEERING DESIGN FILE Function File Number - SPR-WTS-03
61737 EDF Serial Number - EDF-WTS-004
Rev. #04 Page 21 of 22

The applicable portions of DOE/RW-0333P, Quality Assurance Requirements and
Description, shall be invoked as the baseline requirements document for developing and
implementing quality assurance programs. These requirements apply to activities related to interim
storage or disposal, including characterization for data collection, conditioning, or placing into a
form for disposal. In addition, the EM-WAPS Rev. 01, Waste Acceptance Product Specifications for
Vitrified High-Level Waste Forms, May 1995, also imposes a QA Program consistent with the QA
requirements under the DOE/RW-0333P.

All purchased items will be restricted to those not suspect/counterfeit, misrepresented, used, or
other than represented/advertised in accordance with INEL-95/227, “Guidelines for Identifying
Suspect/Counterfeit Material.”

Records, repdrts, and inspections shall be done in accordance with 10 CFR 72, Licensing
Requirements for the Independent Storage of Spent Nuclear Fuel, Subpart D (Records, Reports,
Inspections, and Enforcement).

Training of personnel shall be performed in accordance with 10 CFR 72, Licensing
Requirements for the Independent Storage of Spent Nuclear Fuel, Subpart I (Training and
Certification of Personnel).
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4.0 References

Nuclear Regulatory Commission (NRC) Licensing Assessment for the Idaho National Engineering and
Environmental Laboratory (INEEL) High-Level Waste Program, prepared by R. G. Morgan and S. E.
Leroy, Duke Engineering Services, Inc., April 23, 1997. Referenced in Idaho Chemical Processing
Plant High Activity Waste Treatment Project Regulatory Assessment Report - SEL-11-97, prepared by
S. E. Leroy, dated April 25, 1997. '
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HWO STUDY ASSUMPTIONS

Number Assumption .- ¢ References Application to Volumes lication to Contact and Date
Latest Rev u ternatives
Initials
1 ‘The HIF'd HLW has sullicient identilication and records of charactenzation that only identification of permanent marking is required to comply with charactenzation and identiication .
102357 requirements for shipment, and storage requirements of DOT and NRC, and will meet DOE definition of “road ready” when properly packeged. This results in a requirement for the HIP"ing
facility to provide complete characterization data that meets this requirement. . T
i This nssumﬁTon 18 necessary to support the contention that the HIP d ' P.M.Riee -
Basis waste []x«li’uct di:n “road ready” at the completion of its |;roeessing N ‘ (208) 526-2884
. It also drives an important process requirement for @inel.gov
characterization and identification. : Lo b " P £o
2 "The physical charactenstics of the HIP'd HLW as delivered from the HIP ing facility will meet or exceed shipment, and storage requnemeﬁ(s of DOT and NRC, and will meet DOE
102397 definition of “road ready” when properly packaged. It is also assumed that the HIP’d HLW will meet all of the physical requirements necessary to be accepted by the repository. This results
| in a requirement for the HIP"ing facility to provide a final waste form product that meets this requirement.
Basis ‘This assumption 18 xieoessxy to support the contention that the HIP'd ‘ B R 158 Rice
‘ waste uct is “road ready” at the completion of its processing ‘ Cee " ‘ ) D - 1(208) 526-2884
cycle, It also drives an important process requirement for physical ‘ ' ‘ : ‘ pmp@incl.gov
property specifications. . TR ‘ ‘ : s :
3 ‘The RCRA tsted wastes l‘l!‘ the HIP'd product will be delisted prior to shipment of the HLW to the repository. 1he HIP'm%Eoces; will fulhll the LDR requirements for BDAT trenmen;f or
1072397 certain RCRA constituents in the waste, ' A waiver will be granted by the EPA to allow the HIP’ing process to be used as BDAT for other hazardous constituent which need LDR technology-
specific treatment other than vitrification.. . : .
Basis An assumption provided im teTcrence T states that a Tnal wasie Torm (T) DOENID-10544, Regulatory Analysis P. M. Rice
for HAW will be developed only after the system performance and Pr Path Forward for the Idsho (208) 526-2884
requirements and Waste Acceptance Criteria for HLW requiring National Engineering Laboratory High- - pmp@inel.gov
permanent isolation in geotogical repositocy are lsmed. Level Waste Program, U. S, Department

‘ of Energy, Idaho Operations Office,
The key component of the INEEL waste management plan is the de- | Idaho Nationsl Engineering Laboratory,
listing of various hazardous wastes in the various waste streams such | Nuclear Operations Division High-Level
that RCRA requirements do not apply (reference 2). Waste Directorate, October 1996.

(2) Idaho Chemical Processing Plant
High Activity Waste"Treatment Project
Regulatory .zsseasment Re; pre;
by R. G. Morgan and S, E. Leroy, Duke
EngineetiniServiees. Inc. S. E. Leroy
llegttge;) to V. L. Jacobson, dated April 25,




HWO STUDY ASSUMPTIONS

4 ‘The storage of HIF'd HLW will be licensed under 10 CFR 72
102397 :
Basis An lssumguon was made that the storage faciiity would be licensed (1) ldaho Chemical Processing Plant ‘This refers to EIS ‘Thus refers to the EIS P.M. Rice
under 10 CFR 72, (reference 1) }!hghlActivi%Wme Tteﬁtmem m vo};n‘:: mxmber:d lgd alternatives and will be | (208) 526-2884
egulatory Assessment Re will be complet completed by others. @inel.gov
The key component of the INEEL waste management plan is the de- R. G. Morgan and S. B.moy, Duke |} others el Y P Y pme 8
listing of various hazardous wastes in the various waste streams such gineering Services, Inc. S, E. Leroy
that RCRA requirements do not apply (reference 2). llc9n9e_; to V. L. Jacobson, dated April 25,
(2) Idaho Chemical Processing Plant
High AuivitL)V aste Treatment Project
Reﬂllulmy essment Re; pr d
by R. G. Morgan and 8. E. Leroy, Duke
Engineering Services, Inc, S. E. Leroy
fetter to V. L. Jacobson, dated April 25,
1997).
5 The HL ing Facility will not have any intertm storage capability. capister will have to be remove ing Facility as soon as it 1 ready for intenim storage.
10/23/97 ‘

Basis An interim storage facility 13 being designed as part of the entire P. M. Rice
system. It is anticipated that the schedule for the interim storage (208) 526-2884
facility will be coordinated to ensure that it is on-line to support pmp@inel.gov

. HWO processes. o s ‘
6 "The HLW HWO Tacility will operate on a 4 x 10hr schedule with 50% on-line processing elliciency. In & 365 day year this equates to 209 active work days. 50% up Lime Jeaves 100
11/04/97 operating days/yeat. The processing rate defined based on this sssumption equates to approximately 900 HIP"d cans/year or 9 per day (9 HIP'd cans completed at the end of each 24 hr
operating period). A 4 x 10hr work week with a skeleton crew to monitor processes such as devolitalization and HIP'ing during off-hours (i.e. 24 hr/day processing) yields a 96 hour
) campaign cycle (4 x 24 hr). This implies that each major process is complete after a 24 hr cycle allowing the process to be conveniently suspended at the end of any 24 hr period, - .

Basis “1he 4 x 10 hr schedule was set by the project oflice to provide P. M. Rice
comparable cost and schedule basis (on a 20 year campaign) with (208) 526-2884
other non-separations alternatives. pmp@inel.gov

U “1he canister used 1n containing, and handling the HIY'd HLW is the one used at the Defense Waste Processing Facility (DWPE) at the Savannah Juver site. 'This camster 1s 1abricated from
1002397 24 in. pipe and has dimensions of spproximately 61 cm in diameter and 3 meters long. The canistet will have to be *modified’ to load the HIP’d waste product.

Basis "The Fluor 60% Design siates that the preferred camister 15 the Tdaho Chemical Processing Plant Waste - ‘ V. L. Jacobson,
standard HLW canister. The Fluor 30% Design stated that the Treatment Facilities Feasibility Study Project Manager
preferred canister is the West Valley Demonstration Project Report, Fluor Daniel, Inc. Government (205 526-37
(WVDP) canister. Both the WVDP and DWPF canisters are Services Operating Company, Delivery
spproximately 61 cm in diameter and 3 meters long. An 8/2197 Order 94-36, 60% Design Review :
Dafoe/Jacobson memo of conversation includes statement that Package, August 1997,

Jacobson told Fluor that the DWPF canister was the one to use.
8§ | All matenals placed inside & 61 cm by 5 m canister are considered when determining canister volume filled.
1073097
Basis “The WAPS requirement 3s that the LW canister be Tilled to & EM-WAPS Rev. 01, Waste Acceptance R.E. Dafoe
: height equivalent to at least 80% of the volume of the ¢ Product Specifications for Vitrified High- 208-526-6772

canister. The producer shall also report this height. The WAPS
refers to Osecondary canisterO in materials discussion. The WAS-
RD states O ... sealed inside austenitic stainless steel canister(s) ...0
when discussing what the Igmduet is placed in. The use of a HIPed
drum/can placed inside a HLW canister sppears to fit within the

scope of the WAPS and WAS-RD text.

Level Waste Forms, May, 1995.

DOE/RW-0351P Rev 02 DCN 02, Waste |

Acceptance System Requirements
Document, December , 1996
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LOCKHEED n.q’nruvﬁ

Lockheed Martin Idaho Technologies Company
INTERDEPARTMENTAL COMMUNICATION

Date: January 27, 1998
To: N. E. Russell MS 3765 6-8619

From: D. R. James MS 3655 6-7139
Subject: HWO HIP FACILITY - DRJ-02-98

As requested, Cost Estimating has completed the Planning Cost Estimates for the project
referenced above. Listed below are the various types of estimates prepared and the associated
estimated cost: ‘

Total Estimated Cost — Escalated $644,000,000

Total Estimated Cost — Unescalated $512,000,000
Other Project Cost — Escalated $265,200,000

Other Project Cost — Unescalated ~$247,000,000

Attached please find the Estimate Sumﬁxary, Support Data Reeapitulanon and Detail Sheets for
your reference. These documents should adequately describe the scope of work, assumptions and
unit cost associated with the project.. : :

If you have any questions or comments, please do not hesitate to contact me at 526-7139 or
, Office Vlsxon-lD NIE.

DRJ
Attachments

cc: Estimate File #2419
D.R.James Files . -




Lockheed Martin Idaho Technologies Company
{Rev. 06/96)

- COST ESTIMATE SUPPORT DATA RECAPITUI.ATION

Project Title: HWO HIP FACILITY | Estimator: D. R. James

Type of Estimate: Planning - Date: Jan., 27, 1998
File No: 2419 Approved By: i} '/

1. SCOPE OF WORK: Brief déscription of the proposed pfoject.

Construct a Hot Isostatic Press (HIP) facility to accept, process and transport
calcined waste. The facility will be complete with all internal ut111t1es and
process equipment necessary to accomplish the HIP process.

11. BASIS OF THE ESTIMATE: Drawings, Désign Report} Engmeers notes,
and/or other documentation upon which the

, estimate is originated.
1. Sketches, equipment lists and descriptions from cognizant project personne].

2. Discussions with the individuals responsible for the various components of
the facility.

3. Historical data on waste processing facilities.

4. Raytheon Engineers and Constructors, Inc., Cost Estimate dated Nov. 7, 1994.

*

IT1. ASSUMPTIONS: Condition statements accepted or supposed true without
proof or demonstration. An assumption has a direct
impact on total estimated cost.

1. The soil containing low level radioactivity, encountered during excavation,
4 will be stockpiled and used as backfill or processed at a later date.

2. Open cut excavation with a 1 1/2 / 1 slope will be used.
3. Costs for utilities to the facility will be evaluated in a different study.

5. Modifications to the existing facilities that will support the HIP Facility
will be evaluated in separate studies.

6. A concrete batch plant will be mobilized at the INEEL for construct1on of
this facility. _

7. The exhaust stack will be fabricated from carbon steel material.

8. Excess clean soil will be spread outside the facility within 1 mile.
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IT1. ASSUMPTIONS: (Continued)

9. Construction will begin in January, 2006 and complete in December, 2011.

10. Costs for the Transfer Tunnel from the HIP Facility to the Interim Storage
Facility (ISF) will be included in the ISF Cost Estimate.

11. It is assumed that the process will work as designed. Costs have not been
estimated to compensate for the incorporation of an alternative process in
the event the current process does not work.

Iv. CONTINGENCY GUIDELINE IMPLEMENTATION: The percentage used for

contingency as determined by the contingency allowance guidelines can
be altered to reflect the type of construction and conditions that may
impact the total estimated cost.

The estimate was prepared from limited information. In some instances the

F details are based on the estimator’s best judgement of the requirements to
construct this facility. Areas of major risk are the process equipment,

mechanical systems and electrical systems. Therefore the contingency for these

areas has been increased accordingly. .

The estimated contingency for this project of 43.5% is within the guidelines for
a project at this stage of design. Please refer to the Contingency Analysis
sheet for the breakdown of contingency.

V. R_COMMENT ERNS SPECIFIC TO THE ESTIMATE:

r 1. G&A and PIF have been app]ied to the estimated costs in accordance with
current guidelines , ,

2. Considering the magnitude of the project ‘a 1% Procurement Fee was applied
rather than the standard 3%. _
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PFIOJECI’NAME HWO HIP FACILITY

. “TOTAL ES'I'IMATED COST ESC.
| LOCATION 1:_ - -
| REQUESTOR: |

-COST ESTlMATE SUMMARY

TYPE OF ESTIMATE:
PROJECT NO: - 2419

JOB LOCATION PREPARED BY: ]
N/ Hussel Do o " REPORT NAME: Cost Estimate Summary -

" ATE: - 26-Jan-1098
T 15:42:31

EDI AS A % OF CONST. + GFE= 23.00%

CONTINGENCY= 43.50%

Cost Estimate Element .~ . Yotal - “Total G
R g S E ] g Tl T T Unesealatedr' . nclEsalation ol B
|DESIGN ENGINEERING TITLE 1811~ > '45,522000 1
nnsmmspscnon = v‘i11,381.000.v"—* - A 68
" |PROJECT MANAGEMENT 31,866,000 | ' 65417,220 - 37.283,220_: .
. ~ |CONSTRUCTION MANAGEMENT 22,761,000 | .-6,600,690 . | . -~ 29,361,690 -
134 - |GENERAL OONDITIONS o ‘4,941,805 | -7 1433183 . | 6,375,088
132 " |SITEWORK ~ o 1,400,722 7406499 - | © . 1,808,221
133 |CONCRETE . 15205805 | . 4,409,712 . 19615617
134 . |MASONRY . 0 .. 0
135° - |METALS = 7,369,155 2,137,055 - 9,506,210
136 - |WOOD & PLASTICS S 0] 0 e
137 - - |THERMAL & MOISTURE PROTECTION .5005395 - | - 1477668 © |° 6,573,059
138 . |DOORS & WINDOWS 4,779,638 1,386,095 | 6,165,733
139 FINISHES : o ‘ * 2,370,288 .. 687384 . | 3,057,672
13.10 . {SPECIALTIES ' 27,134,488 . 7,869,001 -] 35,003,489
1.3.11 - [EQUIPMENT 70,722,791 20,509,609 91,232,400
13.12 .- [FURNISHINGS 2,152,136 624,120 T 12,776,256
1343 . |SPECIAL CONSTRUCTION .0 R R
13.14 * |CONVEYING SYSTEMS 731434 C 212,116 | 943550
1315 |MECHANICAL 64,432,523, 18,685,432 - 83,117,955
13.16 ~ |ELECTRICAL 21,273,498 6169314 | 27442812
14 GOVERNMENT FURNISHED EQUIP, b S0
141 GOVERNMENT FURNISHED EQUIP. 0 o -0
15 |caPE , : > $17.648.992°
151 GSA/PIF ADDER 13,681,389 3,967,603 - 17,648,992
152 PROCUREMENT FEES 2,276,109 . . o 660,072 - >> $2,836,181
SUBTOTAL INCLUDING ESCALATION 355008376 | - 93,691,969 | >> $448,790,345
PROJECT CONTINGENCY '
- MANAGEMENT RESERVE —>> . $31,420,321
comweencv >> $163,789,334
L ___TOTAL ESTIMATED COST >> - $644,000,000
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COST ESTIMATE SUMMARY

DATE: 26-Jan-1 998

PHOJECTNAME. HWO HIP FACILITY TYPE OF ESTIMATE: - PLANNING .
TOTAL ESTIMATED COST - UNESC. PROJECTNO: 2419 TmE:  16:02:31
LOCATION 1: - ~ JOB LOCATION PREPAREDBY:. . ‘D.R. James . . . CHECKED BY =
RequestorR: N Russel REPORT NAME: - Cost Estimate Summary . RN
wBS | Cost Estimate Element * . Total | B B 1 R
Element =] .- . ¥ o Unescalated Escalation - Incl Esealation -
1.1.1 . |DESIGN ENGINEERING TITLEI1&1 ., - | -4s,522,000 0 o] - 45,522,000
112 . |TITLE il INSPECTION : o c 11,381,000 B N ""11,381,000 -
12 . |MANAGEMENTCOSTS R . b> $54,627,000 -
121 © . |PROJECT MANAGEMENT 31,866,000 -0 ) 31,866,000
122 - |CONSTRUCTION MANAGEMENT 22,761,000 - -0 22,761,000
13 |CONSTRUCTION e 22
13.1 ° ~|GENERAL CONDITIONS 4,941,905 0. 4,941,905
132 - |SITEWORK ’ - 1,401,722 0 7 1,401,722.
133  |CONCRETE - 15,205,905 0 15,205,905
134 MASONRY : 0 0 e
135 METALS 7,369,155 0 7,369,155
136 “|woop & PLASTICS 7 0 0 h 0
13.7 |THERMAL & MOISTURE PROTECTION 5,095,395 0. “* 5,095,395
138 = |DOORS & WINDOWS . 4,779,638 0 - 4,779,638
139 IFINISHES 2,370,288 -0 12,370,288
13.10 - [SPECIALTIES 27,134,488 0 27,134,488 .
13.11 - |EQUIPMENT 70,722,791 0 70,722,791
1312  |FURNISHINGS 2,152,136 -0 - 2,152,136
13.13 SPECIAL CONSTRUCTION : 0 0 0
1.3.14 - |CONVEYING SYSTEMS " 731,434 0 731,434
13.15 = |MECHANICAL 64,432,523, 0 64,432,523
13.16 . |ELECTRICAL 21,273,498 0 21,273,498
14 GOVERNMENT FURNISHED EQUIP, by $0
14.1 GOVERNMENT FURNISHED EQUIP. 0 -0 0
15 G&APIF ‘P> $13,681,389
151 G&A/PIF ADDER 13,681,389 . 0 - 13,681,389
152 PROCUREMENT FEES 2,276,109 0 |> $22
SUBTOTAL INCLUDING ESCALATION 355,098,376 0 | >> $355,098,376
PROJECT CONTINGENCY
MANAGEMENT RESERVE >> $24,356,838
CONTINGENCY >> $133,314,786 -
JOTAL ESTIMATED COST > $512.770.000
PROJECT COST PARAMETERS

EDI AS A % OF CONST. + GFE= 25.00%

CONTINGENCY= 44.40%
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- PROJECT NAME: HWO HIP FACILITY .
TOTAL ESTIMATED CQST ESC. ‘

LOCATION: .= JOB LocATlON

AEQUESTOR: N Russel .. R

DETAILED COST ESTIMATE SHEET
| TYPEOFESTMATE: PLANNING.

PROVECTNO: - 2419 . ‘
memaeoav D R. James B

masu 1 ,
- oATE- 26-Jan-1998
CTIVE: 15~42~46

CODE -

MATL CREW UNIT LABR

' HOURS || ‘LABHRS

CONSTY,

EQUIP,

" 'DESCRIPTION . -

UNIT COST{" SUuB.:

111 DESIGN ENGINEERING TITLE 1 &1 ¢ ; g
DESIGN ENGINEERING TITLE | & Il S/T g
Title Design at 20% of Construction lot ; 0.000 . 45,522,000

TITLE DESION ST

|_sumin| sssamo

| ¥TLE M INSPECTION. SIT

Title 1Nl at 5% of Construction

lot

o agmee | 11,381,000

811,381,000

TTLEM ST

PROJECT MANAGEMENT /T

Project Management during design and
construction at 14% of construction

lot . 0,000

|
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PROVECT Nave: HWO HIP FACILITY

~ LOCATION 1:
REQUESTOR:

" TOTAL ESTIMATED COST - ESC.
- JOB LOCATION

N Russel

DETAILED COST ESTIMATE SHEET
TYPE OF ESTIMATE: PLANNING

PROVECTNO.: 2419 :
_ PREPAREDBY: D. R, James

PAGE l

DATE 26-.!an-1998
1:16:42:46 -

nepbm Nd Detal cost Eéﬂinm Sheet

CODE

DESCRIPTION -

UOM

MATL
UNIT COST

CREW
8UB .

UNIT LAB

HOURS .

TOTAL
LAB HRS

| SoNST.
“ . EQUIP,

mATL

(OTHER 1)

TOTAL

Lalt

PM DURING DESIGN AND CONSTRUCTION
PM DURING DESIGN AND CONSTRUCTION S/T

I

COST

*'$31,866,000

CONSTRUCTION MANAGEMENT

CONSTRUCTION MANAGEMENT S/T

Construction Management @ 10% of 1
Construction

fot

| CONSTRUCTION MANAGEMENT AND SUPHORT S/T

32,761,000

. $22,761,000

GENEHAL CONDITIONS S§/T

Training Q2% 1

allow

200000,

20,000 |

735,800

Supervlslon §men4 years . 1

allow

TRAINING AND SUPERViSION SIT

. 41,600

. $2:266,264]

130484 . .

Crane SUppon o : ’ 1

allow

61,600

4160

A S . ‘

orae|

. $2,208,284]

31268
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Rev 6-68
PROJEC‘:V NAVE: HWO HIP FACILITY.
TOTAL ESTIMATED COST ESC.

LOCATION1: = JOB LOCATION

REQUESTOR: NRusse_l_" ‘

|

DETAILED COST ESTIMATE SHEET
m-eos ESTIMATE: PLANNING

* PROJECT NO.:

PREPARED BY: DR.Jamos s

- 2419

e ——

maso '3

~DATE '2s-Jan-1esa
©OTIME: 154246 phn

CODE

] ‘

uom

MATL
UNIT COST

" CREW
sus

UNITLAB

“TOTAL

'LABOR -

(OTHER 1) .

TOTAL -

.. COST .

L3z

:" s f :

Ofler .

aflo

o

"HOURS LAB HRS

 4160.00

4,160

"

135388

135,366

8,320

' $268,614

$1,000,000

EQUIPMENT SUPPORT S/T

'$1,266,614]

SITEWORK ST

PROCESS FACILITY:

Structural Excavation .

68,116

0.000

. 531,305

‘Structural Backdit

30,000

curd

0000 "‘

364,200

Rad. Topsiol

960

cuyd |-

o500

. 1,018

Asphalt and landscaping

allow

o 0.000

500,000

Construction barriers

- allow

a0

5,200

2| 81,401,722

EXCAVATION AND BACKFILL SIT

CONCRETE SIT
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' Pnochr NAME: HWO HIP FACILITY
TOTAL ESTIMATED COST - ESC.

LOCATION 1.

JOB LOCATION

REQUESTOR: N Russel

DETAILED COST ESTIMATE SHEET

TvPE OF ESTMATE: PLANNING

PROJECTNO: 2419

PREPARED BY; D). R. James

1

PAGE [}

4

DATE 26-Jan-1998‘ ,.‘ !

TivE: 15:42:46

o neéomws Detail costemimm Sheet -

UNIT LAB

TOTAL

TOTAL

oo -~ MATL CREW . coﬂsf_ ‘ .
CODE DESCRIPTION - QTY UOM UNIT COST| -SuUB HOURS LAB HRS LABOR EQuip, MATL (OTHER 1) COST
1321 ‘ : e

Process facility concrets 27,105 cuyd 0.000 e 1 13,652,500

. . ' N B
- and slabs. Prices are averages for all concrete

configurations.

FOOTINGS WALLS AND SLABS S/T 0 oo | 313,852,500
134 MASONRY

MASONRY SIT . 0 ' | o

METALS ST 0 ) )

Struct. Steel, Liner Plate, Crane 1,150 ton 0.000 . | 8474000 | 5,474,000

Ralls and Misc. Metals . : T R

¢

Carbon Steel 10' Dia 108'ta|l

stack .

Excavation and concrete 1 Is | camr| 0000 15,000 15,000

Fab stack 155,094 Ibs s;;g - 0.000 ‘5‘7:162,84;9 T 162,849

Paint stack 1 subcon PAN| _ 0.000] DR - 40,716 40,716

. . PAINT : L RN KA PSR TIMTANE [ o

Stack Instaliation 1 job| - IRON |, 640.000 640 . 23,558 4,000 . wo e 27,558

I . STEl i . B L AP




 Lockheed Martin Idaho Technclogles Co.
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Pnoch‘r NAME: HWO HIP FACILITY

LOCATION 1:

TOTAL ESTIMATED COST- esc. :
JOB LOCATION :

REQUESTOR: N Russel

DETAILED COST ESTIMATE SHEET
' TYPE OF ESTIMATE: PLANNING

'PRAOJECT NO.::

2419

© - PREPAREDBY: D.R.James . '

mseb 5

DATE 26-Jan-1998 ;
Do e 15:42:48 0 o
‘ REPORTNAME Detafi Cost Estimate Sheet :

3 R ‘ , “MATL - | CREW UNIT LAB TOTAL e éoursr.r ' SIC "1 ToTvAaL
CODE . " DESCRIPTION | .ary uom umTeosT] sus. | HOURS || LABHRS LABOR -t - EOUP. | MATL | (OTHER 1) COST
13514 ‘ '
' CRANE RANLS & MISC, METALS Co : SR AR R o
Stackshieldedpmbe : : ] - ea | 500,000.00 PIPE | 120.000 120 - 4815 .. .500,000 : - 504,416

TRUOTUHAL STEEL, LINER PLATE, CRANE RAILS q MISC.

METALS S/T

$27,073

. $500,000

- $6,224,538

- |METAL DECK

Metal Decking

38,660 sqft

91,624

|mMETAL DECK ST

so1,624]

WOOD & PLASTICS ST .

N -

THERMAL & MOISTURE PROTECTION S/T - 0
: Pipe, Tank and Duct Insulation 1 Is ASBE 0.000 o 135,000
S = INSU :
INSULATION ST~ 0 ' v . $125,000
: : Roofing and exterior wall siding 1 s ASBE] -~ 0.000 L . 3,455,000
. " N I i B




' Lockheed Martin Idaho Technologies Co. . DETAILED COST ESTIMATE SHEET = R me- s Iy O
Reveos | N C ‘ : TR \ S
PROJECT NAVE: HWO HIP FACILITY _ TYPE OF ESTIMATE: PLANNING. . ST DATE zeqanqgga R
“TOTAL ESTIMATED COST - ESC. PROJECTNO: 2419 - o . T we 154248 j
LocATION1: JOBLOCATION . : PREPAREDBY: D.R.James L ‘ . REPORTNAME DetallcmEatlmm Shee! ;
REQUESTOR: N Russel o : o o
_ . ‘ WATL | CREW | UNTLAB] TOTAL | éousr. — .' —T ls/c — ] TOTAL
CODE - ‘ DESCRIPTION ary. | uom unrrcosT{ sus | Hours || LasHRS LABOR _EQuie, | MATL | (OTHER1) COST
ROOFING AND SIDING S/T $3,455,000|  $3,455,000
DOORS & WINDOWS S/T ‘
‘ Tool Ports . 32 - ea| 8,700.00 &Aéu . 30,029 L _a2r8400| -t | 308429
- I . s r
Shield Doors: l . .
Shield Door - personnel 6 ea| 68,710.00] IRON| 200,000 1200 4402 T 352260 . . | 3es4%2
Shield Door - equipment 18 " ea| ©2,00000] RON| 280.000 5,040 185522) . | 1,476,000 T Tee1522
Rofl Back Haich Cover ‘ 26 ea| 29,000.00 ISRON ‘ 100,000 || 2,600 95,706 ] - 754000 - 849,706
SHIELD DOORS AND PORTS S/T I emoo| sassaxel .| sassoesol. | s3216,080
. -, ¥
FINISHES S/T ' | : 0
50 MIL Floor Finish, 30 MIL Wall ‘ 1 Is o PAN| 0000 .
Finish . . . PAINT| )
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Rev 698

.‘ PROJECT NAME: HWO HIP FACILITY ol

LOCATION 1:

~ REQUESTOR:

TOTAL ESTIMATED COST - ESC.
JOB LOCATION

"N Russel

DETAILED COST ESTIMATE SHEET

TYPE OF ESTIMATE PLANNING

PROJECT NO.:

2419

PREPAREDBY: D. R. Jamés ‘

-+

maeo 7

DATE 26-Jan-1993 5

CTvE: 15:42:46 -

s

/ nEPom'NAME Detall COs!Esﬂmato snm

MATL

CREW .

UNITLAB ]| . TOTAL

o

I .. TOTAL
CODE . DESCRIPTION arv | vom | unrrcosr| “su’ | nours || Lasmms. | rasom | Ecumw. GOST -

PAINTING ST E ‘ | * | "s1,670005| $1,670,005
SPECIALTIES S/T B
Shiekd Windk S 0a 1asooooo twON | 200,000 8,600 [ 353376 8,928,000 |- 9,231 476
Mastor Siave Manipulators M EECE oa | 120,000.00  IRON | 120,000 318,038 8,640,000 8,050,038
SHIELDING WINDOWS AND MANIPULATORS S/T $671,414 g | s18230,414
[ . - . o~ Coe i R R N
. ' R ) . N ‘4-'.

EQUIPMENT S/T . \ < My

High Bay Crane - 75Ton ea| ™ML IRON) . 51,534 . 3,000,000 | - . 3,051,534
SlzelGﬁnd/RewoﬂtOdICraneu 2Ton RN L4 ea 158,00000 IRON |- 29,448| ) 632000 S 663,448
Process Line Granes - ‘ ea zsoooooo " IRON X 68,806 1ooo.ooo 1,058,896

Ay
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PROJECT NAVE: HWO HIP FACILITY

DETAILED COST ESTIMATE SHEET
TYPE OF ESTMATE: PLANNING .

PAGEn. .8

DATE 26-Jan-1998

“TOTAL ESTIMATED COST - ESC. ! PROJCTNO: 2419 TME: 16:42:46. T

"LOCATIONt: JOB LOCATION PREPAREDBY: D. R. Jimes nzpoﬁ'ruma Dmll cost Estlmate Sheet

' REQUESTOR: N Russel ,\

MATL chsw UNITLAB . . CONST. L 8/C i . TOTAL

CODE DESCRIPTION ary | vom . | unrcost] sus | Houms _LABOR EQUIP, MATL | (OTHER'1) ' COST.' .
Grapples 4 ea| 50,000.00| IRON| 80.000 1,779 . l200000) 211,770
CRANES S/T - 151,657] - $4,832,0000 . . - | s4 083687
Elsctro-Mechanical Manipulators 12 ea | 350,000.00] MitL ] 120.000 " 45,043] " 4,200,000 5 " 4,245,043
wiTrolleys MECH - | | A ‘ IO
HIP Can Lid Welding Equipment 4 allow | 250,000.00] ML | 220.000 - 880 27,526] " 1,000,000 ‘ k1,027,62‘6
HIP Can Sealing Equipment 4 allow | 68,000.00 MILL 80.000(| 320 10,01b e 232,000 242,610
Decontamination Equipment: ' , . o ; .
COZ Pelis Blasting Equipment 4 ea| 120,000.00]  MLL| 120.000 280 [ 15014 4aoooo —— 295,014
Chemica Docon Equipmem 2 ea | 180,000.00]  maL |  200.000 "800 25,008 70000 745,024
NDE QA/Assay squupmem 12 units | 85,00000] wmuL| 60.000]] 720 22,522 .1.ozo,ooo 1,042,622
Devolatiization Fumaces 12 ea| 60,000.00 1 0000 ~ 600,000 600,000 |
Vacuum Pumps 4. ea 2,125.00 O.OOOH : 8,500 8,500

. Sy N . ; o .
5 Control Systems 1 allow | 125,000.00] o.oooH ‘ 125,000 | - 125,000 |

HIP Pressure Vessel 12 ea| MILL | - 200.000 2,400 75.072 TN L areven 14,475,072 .
Spare HIP Pressure Vessels 2 ea b .0.000 ' B - v 2,400,000
Kanthal Fumaces 2 Tea | 500,000.00  mnL| 200.000 2,400 T 6075.072’
Spare Kanthal Fumaces 4 ea | 500,000.00 ; 0.000 ‘ N 2000,000
i ‘ sud. . . . A IS
Pressure Vessel Vacuum Pump 8 ea| 40,000.00 ML | 120.000 960 | 30,029] 350,029




Lockheed Martin Idaho Technologles Co..

¢ Reve-08
. PROVECT NAME: HWO HIP FACILITY . .

TOTAL ESTIMATED cosf ESC.

, LOCATIONt: JOB LOCATION" :
* REQuEsTOR: N Russel e

DE'I’AII.ED CoST ESTIMATE SHEET

w#eosssnmv:» PLANNING S,
. PRAOJECTNO: 2419
- PREPAREDBY: D. R, James' .

'.,aepon‘fmua

bAGEc i3
' "'ﬂTE'ZS-JmHQQS

i 16:42:46 .

Dotall Cost Estlmata Shee‘l

CODE

.. MATL

CREW .
SUB

LABOR.

‘ CONS'I’ .

o mar |

“TOTAL .
COST---

_DESCRIPTION

13.11.2
banks

Reclaimed Argon Tanks '8 per bank, 4

12

UNIT COST

3,125.00

Laysel

- EQUIP,

37,500

41,254

HEPA‘ Fitters at Tanks -

ea|

1,080.00

SHEE |

. /T3]

7,093

Compressors

125,000.00

MILL

30,029

1,000.009 e

;1,030,029

Cooling System

allow

240,000.00

SHEE | .

Su

6,932 .0

240,000 |

246,932

Rocyclo Slzlng Eqmpmm

cp

Electomechanical Manwator

250,000 00

- ML

ca7sal

250,000

253,754

concmeSgw '

allow

\4a,ooo.oo

mie |- 8o,

2502

748,000

50,502

‘Scramess sl R

allow |

28,000.00

MiLL

2,502

26,000

30,502

Jaw Crushef

allow

8,200.00

MILL |

25

8,200

' 9,451

DustCollecﬂonS\/stem

allow

12,000.00

ML

oo 1,281

12,000

13,251

Pneumatic Transfer System

allow

22,0000

. 3,754

2,000

25,754

Water Handling Tool -

aliow

'5,000.00]

25 oy

. e g

6,251

Rotating Positioning Tablew -

8,000.00 -

1251

- 8,000

9,251

[»

Allowance for equipment not Identified

alow [

- 616’

s 7

XYY AR

1,772,694

Mock-up Facilty

6,000

, sf

12,938

- .

¥

AL il

10,200,000

PROCESS EQUIPMENT. S/T

. s405,584] ©

v | 's47,527,520
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PHOJEGT NAME HWO HIP FACILITY

DETAILED COST ESTIMATE SHEET
TYPE OF ESTIMATE: PLANNING

PAGEY 10 S

DATE 26-Jan-1 998

, TOTAL ESTIMATED COST - ESC. PROJECTNO. 2419 . TME: 15:42:48
" LoCATIONt:  JOB LOCATION PREPAREDBY: D. R. James ‘momms Detall cost Esﬂmm sheet ‘
' REQUESTOR: N Russel ‘ g
‘ MATL | CREW | UNITLAB " TOTAL . consr. . sic - TOTAL
CODE DESCRIPTION Qry Uom UNIT COST 8us LAB HRS LABOR | EQuP... |... MATL | (OTHER1) - COST .
FURNISHINGS S/T 0 : o
Interior partiions and fumishings 1 Is 0,000 T 1,018,125 | 1,918,125
It ‘ ) )
INTERIOR FURNISHINGS S/T * 0 | siotsi25| - 1,918,325
1313 |SPECIAL CONSTRUCTION PN
SPECIAL CONSTRUCTION S/T 0 L
CONVEYING SYSTEMS S/T R 0
I IR ‘ o i ‘, e v :
Fit Cell Cart 4 oa Egn 240,000 - 960 35,338} 1 480,000| -, . 515,338
‘ TRANSFER EQUIPMENT ST 960 | ' 35,398 ‘480,000 | . 8515338




Lockheed Martin Idaho Technologies Co. DETAILED COST ESTIMATE SHEET CpacEs . T
‘ Rev 6-96 : s N
PROJECT NAME: HWO HIP FACIUTY TYPE OF ESTIMATE: PLANNING OATE 26'\’8“-1 9@8 o
. TOTAL ESTIMATED COST - ESC. " PROJECTNO: 2419 . . : TIME: 16:42:46 1. .. '
- LOCATIONt:  JOB LOCATION PREPAREDBY: D, R. James REPORT NAME: Dmll Cost Esﬂmate Sheet
. REQUESTOR: N Russel : . LA
T MATL | CREW | UNITLAB ‘ CONST,
CODE . DESCRIPTION uoM UNITCOsT| sus | Houms LABOR EQUIP, CMATL |- (deHIcER 1) rmoran
1318 MECHANICAL ' o R “
MECHANICAL ST \ , ' o |
Facility HVAC including: . % §
: . estimate are specific 10 & system and sre not , ... - .
duplicated hers. o
Air Handling Units, HEPA Filter Units,” Is SHEE 0.000 33,760,845
Exhaust Fans, Dampers & Louvers : . MECH ... - : >
Chiter “ea 51.50000 " swee | 400000 || eoo 27,728 130,728
Cooling Tower ea| 5150000 SHEE | 80,000 % | 3,119 54,610
o ME|
Chilled Water Pump ea| 20,20000 PIPE| 24,000 48 1,766 42,168
Cig. Water Pump ea| 20,20000] PipE| = 24.000 48} . 1,766 42,166
HVAC ST 986 $34,379] | - $34,030,524
n soreim Moy et u Labor ‘ s
mmmmucmmmmmm ‘ L ‘
ssraw. plplng.CSpiplng Pve piping Is|] . PIPE 0.000 l o -5,700,000 | 5,700,000
PEMNG ST o] [ 5,700,000

o




" Lockheed Martin Idaho Technologles Co.

DETAILED COST ESTIMATE SHEET . PAGE® 12
_ Rev 6-98 ‘ S = ‘
PROJECT NAME: HWO HIP FACILITY TYPE OF ESTIMATE: PLANNING DATE - 26~Jan-1998 "
: TOTAL ESTIMATED COST - ESC. PROJECTNO: 2419 S Tive: 15:42:48 : :
LocATION®:  JOB LOCATION prepAReD BY: D. R. James nepomuma Detait cost Estlmato smet
" pequeston: - N Russel
MATL | CREW | UNITLAB TOTAL . CoNsr. , "SC TOTAL
CODE DESCRIPTION Qry Uom uNITcost| sus HOURS || LABHRS LABOR EQUIP, MATL | (OTHER1) COST
Fire suppression, Sprinklers and 1 Is PIPE 0.000 . 4,500,000 4,500,000
detectors MECH ) "
FIRE PROTECTION. S/T 0 $4,500,000|  $4,500,000
ELECTRICAL S/T 0 i -
"I CCTV cameras and operating equipmmt’ 40 ea 7,000.00 EEIELC 20.000 800 26,648 " 280,000 ' 306,648
“Cabling and supports 1 allow 20000 ELEC| 10.000 10 333 200 533
leerv system s J 810 | $26,081 __$280,200 $307,181
1.3.16.2 . : : ' ' S :
. Removable Cell Lights 40 ea| 6,000.00 ELEC| 40.000] 1,600 53,206 240,000 | 293,296
« F1 . ~ B .
CELL LIGHTING - REMOVEABLE S/T 1600|  $53,206 o $203,208
o HIP Facility Inst. and Controls 1 fot| ™" . ELEC| 1200.00 £ 1,200 39,872 - 6,133,400 | 5,173,372
Alarm Syst., Locat Control Stations and Lighting -
ion systems are included in the Faciiity
Suctricul cost




Lockheed Martin Idaho Technologles Co.

Rev 6-98

PROJECT NAME: HWO HIP FACILITY.

TOTAL ES‘nMATED‘c‘O‘ST ESC.

DETAILED COST ESTIMATE SHEET,
TYPE OF ESTIMATE:. PLANNING

‘PROJECTNO.: 2419

PAGEQ 13

. DATE 26-Jan-1998
o TivE: 15:42:46 -
nepomnme Deum c:m Eatlmate Sheet

LOCATIONt:  JOB LOCATION' PREPAREDBY: D. R. James
reauestoR: N Russel ‘ o
. - L MATL | CREW. UNIT LAB TOTAL s CONST szc " . -‘ TOTAL
CODE . DESCRIPTION -~ UoM UNIT COST suB HOURS LAB HRS - LABOR CEQUIP, MATL . (OWEH 1) COST
INSTRUMENTATION AND CONTROLS S/T 1,200 $39,072 $5,133,400| $5,173,372
13.16.4 EACILITY ELECTRICAL _ o
Elect. Equip., Raceways, WIreand Is ELEC| ' 0.000 9,000,000 9,000,000
Memo: | Cable, Lighting ... - ; ELEG . .
inefficiencies associated with site work and
oonstmdbnoquipmunmrydurhg
lnstallatlon i tain
FACILITY ELECTRICAL ST ‘ " L0 $9,000,000
' |covernmENT FuRNISHED EQUIP. SIT n 0 '
| ooror000 | - | Gaa ‘ LoT ‘0000 " 983,505 983,505
PIF LoT - "0.000 ' 1_1'.:-,"-" 12,697,884
GSA/PIF ADDER S/T k 0 L . $13,681,389
PROJECT SUBTOTAL . “ 121,332 | $4,334,903 [$1,484,000 | $68,571,506 | $216,268,7 | $290,679,184




Lockheed Martin ldaho Technolog!es CO CONTINGENCY-ANALYSIS - S L -
mmscrmaa HWO HIP FACILITY TYPEOFESTMATE:  PLANNING ) DATE: "~ 26-Jan-1998
: TOTAL ESTIMATED COST - UNESC. PROJECTNO: 2419 TIME: 16-02:19 -
wocamon: JOB LOCATION . _PRepAReDBY: - D.R.James .. ; . .
recuestor: N Russel . : : e o = -
R o . . o REPORTNAME, Conﬂngency Analys!s
2 T R T e PROJECT i)
. ; - PROBABLE % VARIATION ‘ e s : OONTINGENCY SUMMARx
w8s o T SRS R "] %TVotal] Prob.% Var.} Wt%ofProb. | .. - i} o T
Element| " - .- CostEstimate Element - - | Total Costw/o | Cost FromEst. } . -~ - .3 Contingency ! % .
T ' Contingency - - jF—'l- =P+« ] =0 ]
TS S . N N s B T e T My R B r,‘"‘i{"r;r':i
1.1.1 DESIGN ENGINEERING TITLE 18 i 45,522,000 | 1282 |15 | 30 1921 385 - 8269%] 736% ] 11,608,172} ° 57,130,17,
112 | TILE HHINSPECTION -11,381,000 | 3. 15 }:30 048] 006 0817%{ 184% | - -2902,371]. ~ 14283,17.
11.2.1. - | PROJECT MANAGEMENT 31,866,000 :] 897 | 15 30 <135 { - 2.69. ) - 2288%] -6.15% | = 8125873}  <-39,991,87.
122 | CONSTRUCTION MANAGEMENT 22,761,000 { 641 15 - [.30 | 0986 | 192 .. 1634%] - 3.68% .| . 5,804,086 . 23,565,08
1.3.1 - | GENERAL CONDITIONS i 4,941,905 | 139 - | 10 45 0.14 | - 0.63 -0.550%] - 1.24% |~ 1,852,063] " -6,893,96:
132 SITEWORK : 1401722 | 039 -] 5 | 60 002 024 0.211%| - 0.48% - 749,925 2,151,64'
133 CONCRETE 15205905 | 4.28 § | 60 0.21 287 . 2201%]  5.16% 8,135,203|  23,341,10:
134 MASONRY 0] ocoo | 5 ] 4 . ]J:000}]-000] . .0000% 000% 0 B ¢
135 METALS - 7,369,155 -] 2.08 s 60 0.10f 125 o 1,110%] - 2.50% . "3,942,518 11,311,67:
13.6 " WOOD & PLASTICS 0 0.00 S |30 -0.00 0.00 0.000%! ©000%°} .. - - - @ €
137 THERMAL & MOISTURE PROTECTION 5,095,395 143 L] 60 © 007 0.86- C0.768%] - LI3% - 2,726,051] . 7,821,44(
128 | DOORS & WinDOWS - 4778638 | 135 § | 65 007 ] 087 0.781%] - 1.76% | 2,772,205} - 7,551,84:
139 FINISHES 2370283 | 067 |-§ 50 003] o033 . 0297%]  0.87% 1,054,784 3,425,07;
1310 | SPECIALTIES 27,134,488 1 764 | 5 | 40 038 |, 3.06 ©2713%] 6% 9,632,705|  36,767,28:
13.13 EQUIPMENT - 70,722,791 | 1992 3 65 | 100] 1295 11.552%] 26.02% 41,010,438  111,742,22¢
1312 FURNISHINGS 2,152,136 | o6t 5 |.45 003 | o027 0.242%]  085% 860,859 3,012,99!
13.13 SPECIAL CONSTRUCTION 0| ooo s 45 00| 000 0.000%]  0.00% 0 ¢
11.3.14 CONVEYING SYSTEMS 731,434 |- 021 $ 45 - 0.01 0.09 | - -0.082%} - 0.19% -{ - 2928575] - 1,024,00¢
13.15 MECHANICAL 64,432,523 18.14 § 65 0.91 | 11710 - - 108524%] - 23.70% 37,371,0631 * 101,803,58(
3316 . | EXECTRICAL . 21,273,498 |- 599 s ‘185 030 389 |} - 3475%] 7.83% 12,338,695| 33,612,197
14.1 GOVERNMENT FURNISHED EQUIP. 0 | oo00 5 | 45 0.00 | 0.00 ©0.000%] - 0.60% T S0 N
154 GSAPIF ADDER - 13,681,389 | 385 3 45 0.19 1.73 1.541%)  -3.47% 5472,585| - 19,153,974
152 PROCUREMENT FEES 2,276,109 | 064 5 45 - 003 | o029 - 0.256%] 0.58% 910,448 3,186.55{
ESCALATION o] ooo | 5 | as 000 o000 | * : oo0o0% ocoo% | 114 1!
SUBTOTAL | 355098376 | 100.00 . 44.402% }
CALCULATED CONTINGENCY 157,670,667 {
RESULTANT TEC 512,769,043 I
ROUNDED TEC 512,770,000 ]
PROJECT CONTINGENCY 157,671,624 . 44.40% i
MANAGEMENT RESERVE 24,356,838
CONTINGENCY 133,314,786
TOTAL ESTIMATED COST 512,770,000 157,671,624] nz.no,ou;
CONFIDENCE LEVEL AND ASSUMED RISKS: CONTINGENCY ANALYSIS GUIDE BY TYPE OF ES‘I’IMAfE
The Lockheed Idaho Technologies Co. Cost Estimate Continge Ana!ysus Guidelines established by DOE/FM 50, Cost Estimating Guide, Vot. 6,
Model is based on the applied contingency and the asswnpbors upon which Cost Guide, and as presented in the INEL Cost Estimating Guide. :
the estimate was ted. The model is applied with a suggested risk level . PLANNI 20% - 30% ]
of 18% and a level of confidence of 80% the estimate will fall within the bid range. Experimental/Spedal Conu“mons..... ....... Up to 50%
The Contingency s is based on a weighted average to provide a Conceptual 15% - 25%
80 % probability of underrun and a 10% probability of overrun. T rimental/Special Condmons ........... Up tozf.%z&
TITLEH 5% —-15%
TITLE WAFC Market Conditions




Lockheed Martin Idaho Technalogles Co.
inecr NAME: HWO HIP FACILITY

TOTAL ESTIMATED COST - ESC.

TYPE OF ESTIMATE:

‘PROJECTNO: 2419

CONTINGENCY ANALYSIS e
PLANNING ' ' :

DATE: 26~Jan-1998 .
TIME: 15-42.18 e s

LOCATION 1: JOB LOCATION PREPARED BY: D. R. James . N . =
REQuesTorR: N Russel ™ - ) , S~ ST
S w REPOHTNAME Comingency Analysls SR
S PHOBABLE%VAmmou R counnaencv;fw; :SUMMARY
WBS - T o "% Total Pmb % Var.] W% ofProb.: 5 I T e
Element c«t&ﬂmatailemem L Totalcostw!o’ Lost - From Est. - —'
o - Contingency B i + 4 ¥
124 | DESIGN eNemeemNa'fm.enin ~1 o ass22000 | 1094 {15 |30 - | 152] 304 " 2587%] 5.95% | -11,611,807] 57,133,807
142 ] TITLE M INSPECTION -] m38t000 | 285 |15 30 ]| o3| oz 0.647%] = 1.49%. 2,903,079] 14,284,078
129 - | PROJECT MANAGEMENT - . 31,866,000 1 790 |15 | 30 | 1.07| 213 [~ 18U%] 416% | . 8,128.418] - 39904418
122 | CONSTRUCTION MANAGEMENT 22,761,000 | 507 |15-] 30 076 | 152 1.293%] 2.97% |- 6,805903| - 28,666,903
13.1 | GENERAL CONDITIONS R 4941905 | 130 10 | 45 | o011} 050 ] - "0A35%] 400% | . 1,952674| - 6,894,579
132 SITEWORK - 1401722 | 031 | & | 60 |. 06.02] . 0.19 0.167%]  0.38% 750,160 2,151,852
133 | CONCRETE 15205905 | 339 | 5 | 80 | OA7] 203 | - 1813%| .417% | - 6.137.750] 2334365
11.3.4 MASONRY . [ 0.00 -8 45 - 000f 000 -0.000%] 0.00% IR N B
135 METALS - =) 7,369,155 | 1.68 5 | € 008 | o089 0.878%]  2.02% 3943754 11,312.909
136 WOOD & PLASTICS 6| o0 |5 [a 0.00 | - 0.00 -0.000%] 0.00% | _ 0 o
137 THERMAL&MoxsmnEPﬂorscnON 8,095,395 | 1.14 § | 60 -] 006} 068 0.607%]  140% | . 2,726904 7,822,299
138 DOORS & WINDOWS 4779638 | 107 | 5 | €5 005| o069 “0.618%] . 142% | - 2,773,073 7.552,711
135 | ANisHES 2370288 | 053 | & | 80 003 | 025 G235%]  054% 1055,114) 3425402
L1_.340 SPECIALTIES 27,134,488 | 6.05 5 | 4 030 | 242 2.146%]|  4.94%. 9,635,811 36,770,299
13.11__ | EQUIPMENT 70722791 | 15676 | & | 68 079 | 1024 9.140%] 21.02% | 41,032.282| 111,755,073
1342 | FURNISHINGS = 2152335 | 048 | 5 | 45 |. 002] o022 0.152%] _ 0A44% _ 861,929] -3,013.265
13.13 | SPECIAL CONSTRUCTION o | 000 5 | 4 0.00 | 0.00 0.000%] CO00% | - . -0 .0
13.14 | CONVEYING SYSTEMS 731434 | 016 | 5 -} 45 601§ 007 | - 0.065%)] ~0.16% | - - 292,667] - 1,028.101
1.3.15 | MECHANICAL 64,432,523 | 1436 | & | 65 072{ 933 |  8327%| .19.15% | 37,382,765] 101,815,288
13.16 | ELECTRICAL 21,273,498 | 474 ] & | €5 024 | 308 2.7 ~6.32% 12,342558| 33,616,056
141 | GOVERNMENT FURNISHED EQUIP. 0] oo | &5 |45 000 | 000 0.000%] 0.00% ) ] )
151 | GRAPIFADDER 13,681,389 | 305 | 5§ | 45 015:] 137 1219%] 2.80% | 5474298] 19,155,657
152 PROCUREMENT FEES 2216400 § o051 1.8 fa5 | oo} 023 ‘0.203%] - 0.47% " 910,734 3,186,843
ESCALATION 93,691,963 | 2088 | 5 | 45 104 939 ] ¢ 8351 19.20% | s74ss7vs] 131,180.742
SUBTOTAL - | 443790345 | 100.00 43.483%
CALCULATED CONTINGENCY 195,147 454 .
RESULTANT TEC 643,937,799
ROUNDED TEC 644,000,000
'PROJECT CONTINGENCY 195,209,655 43.50%
MANAGEMENT RESERVE 31,420,321 : :
CONTINGENCY 163,789,334
TOTAL ESTIMATED COST 644,000,000 195,209,655] 644,000,000

80% probr;gbillty of

CONFIDENCE LEVEL AND ASSUMED RISKS: '

The Lockheed Idaho Technologies Co. Cost Estimate Conﬁngency Ana!ysas

Model Is based on the applied continge! tions which

the estimate was predicated. The model

of 18% and a level of confidence of 90% the estimate will fall within the bid range.
s Is based on a weighted average to provide a .

errun and a 10% probabmty of overrun.

and the assump upon :
applied with a suggested risk level

CONTINGENCY ANALYSIS GUIDE BY TYPE OF ESTIMATE
Guidelines established by DOE/FM 50, Cost Estimating Guide, Vol. 6,
Cost Gulde, and as presented in the lNEL Cost Esﬁmanngocgande

-PLANNING 20%
ExperimentaUSpedal GondiﬁonsSUp t02559,26
ExpenmentalISpecia! Conditions............Up to 40%

TITLE | 10% -~ 20%
- TITLEN 5% --15%
TITLE WAFC Market Conditions




G&AIPIF ADDER CALCULATION SHEET

PROCUREMENTFEE < R SR
T CONSTRUQTIQN = . : >,$2z7 611, ooo
: |  Subtotal ™ 5527, 611 ooo e e
FEE @ 1%= $227 611 ooo E 0. 01 = . $2276110 .
, G&A @ 23% (thh a cellmg of $500 000 |mposed per year S
CONSTRUCTION OR L e
CEILING * # OF YEARS = " - $2,000,000 -
GFE= | '$0
'PROCUREMENT FEE= . $2276110
' Subtotal - 7$4,276,119 :
FEE @ 23% = $4276,110 *023= $983505
. PIF @55% .
CONSTRUGTION = $227,611,000
GFE = " $0
PROCUREMENT FEE = $2,276,110
G&A = ~ $983505
Subtotal $230,870,615
. FEE@55%= $230,870,615 *0.055=  $12,697,884
TOTAL PROCUREMENT FEE: $2,276,10
TOTAL G&A FEE: $983,505
TOTAL PIF: $12,607,884




Lockheed Marﬂn ldaho Technologles Co. =~ - COST ESTIMATE SUMMARY . :
anecmma HWO HIP FACILITY' TYPE OF ESTIMATE: .- PLANNING DA‘IE. 274an-1998
.OTHER PROJEcTCOSTs Esc PROJECTNO: 24180 - | TIME: - 082 18:
LocAmoN 1:. . INEELACPP - PREPAREDBY: - D.R.James _ CHECKED BY: ’
REQUESTOR: ”N.E.,Russell o REPORT NAME: costEstlmate Summary :
" %=L Cost Estimate Element . e oi . Tetal® iyetal= .
Yoo e . s Unescalated' Incl Escalatlon

1.1.1 . |CONCEPTUAL DESIGN

1.2 - IMANA 7 GEMENT '
2.1 - [PM FOR PROJECT DEVELOPMENT

134 PERMITTING & DOCUMENTATION

¥

131,881,000
13,881,000

2,804,000 -

I3

" 7912860 -

- . 4,025,490 -

139,783,860 |

. 17906490; .

RGeS et

-3 746,160

141" [soTEsT & sTART-UP ‘sages000 | 2379780 42,042,780 -
152 . |PROCUREMENT FEES o o l» g0
SUBTOTAL INCLUDING ESCALATION _ 188,329,000 15,160,290 | >> $203,489,290
PROJECT CONTINGENCY | |
MANAGEMENT RESERVE 5> . $0
CONTINGENCY —{ >>  $61,710,710

2> $265.200,000 |

L ‘TOVAL ESTIMATED coST

‘EMMEAM - m N

EDI AS A % OF CONST. + GFE= =%

CONTINGENCY= 30.33%




Lockheed Martin Idaho Technologles Co. . - COST ESTIMATE SUMMARY

Pmcrm HWO HIP FACILITY ’ TvPEosesnMAra PLANN!NG ) et T cwra 27-Jan-1998
. OTHERPROJECTOOSTS UNESC. - PROJCTNO: . 24180 ST TIME: 0845-4W
wocamons:  INEELACPP oL prePareDBY: - D.R.James - .. cuscxmsv :

reouestor: — N. E. Russell S T REPORT NAVE: COstEstlmateSummary

V"'—"APPR‘DB_Y:' o

.| Costestimate Element ..~

PR A T o) “Unesecalated o -

-+ |CONCEPTUALDESIGN .- - - == . © Coo ] 13181000

121 . |PMFORPROJECTDEVELOPMENT . =~ =~ .= = = = 13,881,000+ °
131 |PERMITTING & DOCUMENTATION = . . | 2904000 -

141 . |SOTEST&START-UP .~ . to 39663000 | o .| - 39663000 -

152 . |PROCUREMENT FEES R IR B S0 oo ) 80

"~ - .. SUBTOTAL INCLUDING ESCALATION 188329000 | - . . 0 |>>$188,329,000

PROJECT CONTINGENCY e |

MANAGEMENT RESERVE ' ‘ - - . r $0

CONTINGENGY . - e e > $58,671,000 |

TOTAL ESTIMATED COST ' O >’>'§247.000;000'

- PROJECT COST PARAMETERS
EDIAS A % OF CONST. + GFE=  "."%

CONTINGENCY= 31.15%




2

DETAILED COST ESTIMATE SHEET -
TYPE OF ESTIMATE: PLANNING ‘
PROJECTNO: 24180

: Lockheed Martin Idaho Technologlea Co. ,'
Rev-08 '

. PROJECT NAME: HWO HIP FACIUTY .

i OTHER PROJECT COSTS - ESC.

INEELNICPP :

PAeEo 1.

DATE 2743!!-1998 e
TIME: 08-18-16

LOCATION 1:

REQUESTOR:

N.E.Russefl . .

.. PREPAREDBY: D, R.James

CODE

. DESCRIPTION

MATL

-~ UNIT COST

CREW
suB

UNIT I.AB

HOURS

TOTAL
LAB HRS

LABOR

.. EQUIP.

CONST.

. MATL

TOTAL. .
COST

111

e

DESIGN @ 5% OF TCC

tor|

11,381,000]

11,381,000

CONCEPTUAL DESIGN ST |

$11,381,000 .

~ $11,381,000

AE PROCUREMENT SIT

$500,000

3
orenr | ‘ -
PILOT PLANT & PROCESS DEVELOPMENT LoT 0.000{ . ) ET oo | 120,000,000
PROCESS DEVELOPMENT SIT " I 0 ‘ | + | '$120,000,000
! A-E PROCUREMENT COSTS Lot 0.000 | * 500,000 500,000

$500,000

PM FOR PROJECT DEVELOPMENT SIT 0 o

12441 ‘ | | k. "-‘1 v : ‘h:..',. P
ACDGISOWCPDS PEP, oczsow&nevuews os9 Lot SRR P Y] 11,381,000{ * 11,381,000
OF TCC - | wmed R B G
PSARESAR . or| . 0,000 ,’ 2800000 . . | 2,500,000
. : v‘ - - ; ‘ ‘ ; i L ! A : 2
PROJECT ADMINISTRATION SIT o] sia8s1,000 - $13,881,000]




. Lockheed Martin Idaho Technologles Co. DETAILED COST ESTIMATE SHEET e m;e. PR

ineg;vnm HWO HIP FACILITY TYPE OF ESTIMATE: PLANNING P .}’\ DATE 27-Jan-1998

‘- OTHER PROJECT COSTS - ESC. PROJECTNO: 24180 R R U rme: 08:18:16 .

" tocAamont:  INEELICPP ' PREPAREDBY: D. R. James : o S nsromnmﬁ Detall COst Esﬂmm Sheet

REQUESTOR:  N. E, Russef} - . : T { i P R i y |

, . _MATL | CREW | UNTLAB||  TOTAL ! ’ CONST, ‘ s/c : ‘TOTAL_
CODE . ‘ DESCRIPTION Qry yom unrcost| sus | Houms. (| LABHRS Lasor. | Eauir, | maTL | (oTHERY) . COST.
’ Alr Emissions Plan . 1 S ' :0.000 ' ‘ : ’ .. o 60,0;)0 60,006

Environmental Monitoring Plan’ 1 : Is ‘ , 0.000 — ‘, o o f _ " 46,000 o 46,000
Storm Water Management Pla‘n 1 Is - 0.000] . . ‘ L “ ) R ) I ,16,000~ - 16,000
Waste Management/Minimization Plan 1 s " 0000 T ':‘ 34,ooo‘ 34,000
Waste ManagementMinimization 1 Is 0000 , . : o ’ '158,000 J 158,000
Oversight ‘ < , R R o ORI T
RA Workplan 1 ls . 07000 ‘ R . o] e / o »‘162,0{)0: . 162,000
RD Workplan 1 s ooool[. - N N ) 69,500
Pro-Final Inspection Gheadia - 1 is , 0.000|[ » [ seew [ om0
OotMPEn 1 Is T oo00| T T 726000 | 126,000
Pre-Final Inspection Repor . T T | ooeel . T T sew |, som
RARspor i s ' 'o..ooou- T [ | Teoma| teoee0
'O&MReport - 1 Is - oooof ot .| eopoo| 60,000
PmllminawAazaMsAssessmm\(PHA)& 1 Is . _ ooo0) . . — S ‘ ‘. i ?9.060 - 49,000
Auditable Safety Analysis (ASA) ‘ MmN - - P 1 o o  .; BERRIES R : ‘
Safeqymlysrsnepon(PSAnapd FSAR) 1.1 s - -0000ff b L N i TS 699,000
Technical Safety Roqulremém's (TSR) ‘ 1 s ’ ‘ . 0000 % . 97,500
Unresolved Safety Questions (USQ) 1 5| 0,000 co 76,000
Firs Hazards Analysis - . 1 T 0.000 80,500
Emergency Prepamdness Hazards 1 Is . - . 0.000 » 78,000
Assessment ‘ . : :




* Lockheed Martin Idaho Technologles Co.
' Rev 6-98

": PROJECT NAME: HWO HIP FACILITY :

OTHER PROJECT COSTS Esc.
INEELACPP - \
N. E. Russell

LOCATION 1:
~ REQUESTOR:

DETAILED COST ESTIMATE SHEET
" TYPE OF ESTIVATE: PLANNING "

PROJECY NO.:

24190

'

_PrREPAREDBY: D, R. James

Pﬁaso 3

out 27-Jano1998
i Tive: 08:18:18

o neromume. Detail cost Eétlmate Sheet

DESCRIPTION

MATL
UNIT COST

CREW

 UNIT LAB
suB

TOTAL

HOURS LAB HRS

LABOR °

coﬂsr. T
_Eauip; | -

MATL. | (OTHER 1)

TOTAL

" COST'

1ad Nuclear Criticalty Safety Progam. ls. . 0,000 | - i 7oooo n,o;:o
Radiation Protection Program Is *0.000 ’:611.o§o 611,000
ggugsr::lsandOprMSaMy Is 70,000 | 132,500 132,500
Emergency Plan - I8 - 0.000 | x . 70,000
Quaiity Pnogmm Plan - I8 0.000 " 100,000‘;

PERMITTING & DOCUMENTATION S/T

. $2,904,000

ORR

Lot

0.000

3,000,000

3,000,000

SO TEST & TRAINING @ 3% OF TEC

LoT

0.000

16,152,000]

16,152,000

‘| s19,152,000]

SO TEST & START-UP SIT

SUPPORT DURING DESIGN, CONSTRUCTION &
STARTUP @ 4% OF TEC ! R

LoT

. miTeg

PROJECT SUPPORT SIT -

$19,152,000] -

3 y

20,511,000

'

si'éﬁ;sn,doo o b

20,511,000

~ PROJECT SUBTOTAL

| s20511,000

$65,425,000

"~ $186,329,000
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Lackheed Martinldaho Technalagles 00

mzcrumr_ Hwo HIP FACILITY TYPEOFESTMATE: = PLANNING

2 " OTHER PROJEC‘I' OOSTS UNESC. "~ PROJECTNO: - 24190
LocaTion 1: - INEELACPP : . - PREPAFIEDBY ) D R.James
neouesron. N.E.Russall -

" CONTINGENCY ANALYSIS

DATE. g‘l-.land 9987

Tt .f;; f"::, PROBABLE%VAH!ATION
o | % Total} - Prob. % Var.}] - 1o
Tetal Costwo | Cost |~ FromEst§ -~ = ;-7 -
Contingency - - o ’
1s181,000 | 7003 | & |.35 -
13,881,000 -] 7.37 5 {35
- 2,904,000 | 154 o 35 - : ) ; e
39,663,000 | 21.06 [ 3 - 105.} 737" © 21.06% § .- 12,353,209] - 52,016,208
2 .2 "g"f eo0 -] o6 ] 30 0.00 | ‘000 0.00% spni gt Bl
J ESCALATION  ~ - - . 0 - ¢ |-.000 ] 8-} 25-- }" 000} 0.0 - 549 4
' SUBTOTAL | 183,329,000 | 10000} N - : e =
CALCULATED CONTINGENCY - 58,396,510 : ' I
“RESULTANTTEC - . - - 246,725,510 - E
ROUNDED TEC 247,000,000 FIEERE=EY , )
PROJECT CONTINGENCY §8,671,000 - 3145% ) o
“MANAGEMENT RESERVE : e - g
CONTINGENCY 58,671,000 i ]
TOTALESTIMATED COST | 247,000,000 "58,671,000] - 247,000,00]
CONFIDENCE LEVEL AND ASSUMED RISKS: CONTINGENCY ANALYSIS GUIDE BY TYPE OF ESTIMATE -
The Lockhied Idaho Technologies Co. Cost Estimate Contingency Analysns " Guidelines established by DOE/FM 50, Cost Estimating Guide, Vol. 6,
Model is based on the applied eonnngencéand the assumptions upon which Cost Guide, and as Presented inthe INEL Cost Eshmatmg Guide.
the estimate was predicated. The mode! is applied.with a suggested risk leve! PLANNING 0% - 30%
of 18% and a level of confidence of 90% the estimate will fall within the bid range. Experimental/Specia! Conditions............ Up to 50%
comm Aa:yslslsbasedonawelghtedaveragetoprovidea - 15% -~ 25%
90 % ity of and & 10% probability of overrun rimental/Special COndmons.....; ...... Up to 40%
’ - TITLE 10% -- 20%
TITLE N ’ T 8% - 15%
TITLE IVAFC " Market Conitions




anfvl«z»“ged Martin Idaho Technologles Co. CONTINGENCY ANALYSIS AT
| PROVECT NAME: HWO HIP FACILITY TYPEOFESTMATE:  PLANNING DATE 27-Jan-1998
: . OTHER PROJECT COSTS - ESC. PROJECTNO: - 24190 TIME: '08:17:39 )
LOCATION 1: ~ INEELACPP

PREPARED BY:

requesTor: N E. Russell

PRI

D. B. James

. nepomwwre COntlngency Analysls :

o : B , ~PROVECT ,
R PROBABLE%VARIAT!ON ; Sk OONTINGENC
WBS : g1 scrmﬂ 'Prob. % Var. Prob. | i L ir
ﬂemem Totalcostwo ~Cost | . FromEst | .- oo conﬁngency Total Cost -
Contingency | -7 r - %‘ - o T B byﬂemem
1.3 " | CONCEPTUAL DESIGN ~ 11881000 | eaer | 8 | a5 | az| e} \zo.osm J66.14% ] 740,814,835 172695834
_1_—.5.';1 PM FOR PROJECT DEVELOPMENT 13881000 | 682 | S5 |38 | o034 239 ~2118%] - 6.96% | 4,295924] - 18,176,924
sy Penmrmueaoocumemmon 2,804,000 | 143} 0 | 35 000 ] o050 | - caso%] 148% | -~ 913232 - 3817232
1149 -] SOTEST 8.START-UP 39,663,000 .| 19.49 ] 8 | 35 097 ] 682 | - €.042%] 19.89% | 12274896 | - 51,937,006
152 -] PROCUREMENT FEES -7 %’ e | o0 013 -|-000] 000l - 0000% eoe% el et
- ESCALATION . -~ ' 15,160,290 | 745 | 5 | 25 037} - 186 | - 1.639% 540% | sa11724] 18572014
i “SUBTOTAL | 203,489,290 - |- 100.00 R I R Y-, R ~ - ERR
) -cmumcomwcmc\' e 61,731,774 ’ T e
RESULTANT TEC - | 265,221,064
.- ROUNDEDTEC -~ "~ =% 265,200,000
.. “PROJECT CONTINGENCY -~ €1,710,710 . 30.83%
MANAGEMENT RESERVE . e} (I
CONTINGENCY T 61710710 - :
A mnestm'rznoosr 265,200,000 - 6,710,710} 265,200,000

CONFlDENCE LEVEL AND ASSUMED RISKS:
The.Lockheed Idaho Technologles Co. Cost Estimate Contingency Analysls
Model is based on the applied conﬁngenc‘y;and the assumptions upon which
the estimate was predieated The model is applied with a s gested risk level
The Contiganey Antiyas s bosed oo & wT ey el Wit
e L3 on awe average a
90 % pmgﬁ:ﬂn:t;yof ung,eurmn and a 10% pmbabihty of overrun.

90% the estimate will fall within the bid range.

CONTINGENCY ANALYSIS GUIDE BY TYPE OF ESTIMATE
Guidelines established by DOE/FM 50, Cost Estimating Guide,-Vol. 6,

Cost Guide, and as presented in the INEL Cost Esﬁmaungo%uide
Pugxh:)eri tal/Spectal Conditi Up to 50%
men ONS..0etucess
Weri tal/Special Condii e oo
mental/Spe ONS...oeener e
TITL 10% -~ 20%
TITLE Ul : : 5% - 15%

Market Condltions

" TITLE WAFC
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LOCKHEED MABTIW

Lockheed Martin Idaho Technologies Company
INTERDEPARTMENTAL COMMUNICATION

Date: January 30, 1998

To: Neal E. Russell MS 3765 6-8619

From: R.J. Turk ,(;QW MS 3875 63611

Subject: ECONOMIC AND LIFE CYCLE ANALYSIS CONDUCTED for the HOT
"ISOSTATIC PRESSING (HIP) WASTE OPTION-R I'T-/0-%8

Purpose:

As requested an Economic and Life-Cycle Cost (LCC) has been conducted to evaluate for the
HOT ISOSTATIC PRESSING (HIP) WASTE OPTION. This facility will accept all raw
calcined waste, or other solid waste to convert to a glass-ceramic waste form, cast into a HIP can,
then placing three cans into an SRS-Type canister. The canisters will be sent to an interim
storage facility until transport to final disposition. .

This economic analysis is based on information provided by S. Gifford, D. Taylor, A. Pinto,
S. Alstad and other team members. D. James and R. Adams provided cost estimates. J.
Prendergast provided process personnel modeling.

Methodology:

The Economic Evaluation assumed a 36-year period (2001-2036) since this is the estimated time
required to complete all of the anticipated remediation activities. The LCC identifies evaluated:
the initial development, construction, operation and post operation costs over the life-cycle. A
discounted LCC analysis assumes a current-dollar basis, discounted to 1998 using a discount rate
of 6.30% per the Office of Management and Budget (OMB) Circular A-94. All costs are
conservatively discounted assuming the end-of-year convention.

- Assumptions:

The scope of work and requirements of all related actwmes are vague at thxs time. Facility and
processing costs were developed from historical experience associated with DD&D work at the
INEEL. The LCC analysis was generated to match cost estimating cost structure. These costs
include Permitting, Direct and Indirect Construction, G&A, Procurement Fee, Engineering,
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Inspection, Project Management, Construction Management, Escalation and Contingency costs.

The design period is assumed to be accomplished in four years with construction completed in.
four years. Labor rates were assumed as follows: Managers, $125/hr; Engineers, $108 $/hr;
Other Technicians $ 85/hr; Administration/support staff $ 65/hr; Operators and Maintenance
personnel $ 65/hr. The operational period for this facility was assumed to be twenty years,
followed by three years of post-operations activities. Due to this projects lack of complexity and
relative cleanliness this analysis assumed a decommissioning cost equal to 20% of the
engineering design cost, decontamination costs equal to 5% of total pre-operation cost, and
demolition costs equal to 8% of total pre-operation cost. Utilities calculated assuming a
$.0824per kWh. Procurement costs for HIP cans $2,500 each and SRS Canisters at $10,000 each.
Material blending costs were developed by several sources to cost as follows Amorphous Silica
Frit $1.00/kg and Titanium $22.00 /kg. ;

Results:

The HOT ISOSTATIC PRESSING (HIP) WASTE OPTION has a Discounted LCC of $1.106
billion.

Attachments:

cc: R. J. Turk File




HOT ISOSTATIC PRESSING (HiP) OPTION fcal yoor 1999 - 2000 2001 2002 2003 2004 2008 2008 2007 2008
Life-Cycie Cost (LCC) Analysie counting 1 2 3 4 [ ] ? ] ] 10
ALL COBT X1008) m”r'm 1034 1.083 1.082 1112 1144 1476 1200 1342 tam 1313
[Other Prajost Cont (OPC)
OPC \nesceisted
Mwmm.m 3 : 83400 50488 ‘
Tete) OPC 0 0 2710 S48 S488 [] [ 0 [ 0
plus oacalation of [ [] 236 87 4197 [ 0 ] 0. 0
plue management reserse of 0 [ 0 [} [] [ [3 [] e [
phus oentingency of 0 [] 0,743 10,408 10,400 9 e 0 ] I
Total OPG Inchudk ngh recerve, & ° [ 870 [~ % 0 [] ° ] [] 0
Total Kotimeted Cost (TEC)
e 0 ° [
Titie Dosign, inepection 11,301 20 270
Project mgt 2459 4902 4902 4502
Squip, G4A & Precursment ’ ’ 0,862
Total TEC (unsscainted) [] [] ] ° [] 13,002 27884 7 THa
plus secalation of ] 0 ° [ 0 384 1,280 1,200 10081
plus management reserve of [ [] 0 [ ] [ ] 1204 3448 2448 6,325
oantingency of ] [] 0 0 ] 4,300 12,760 12,700 3872
Totel TEC in gt resarve, ¢ [} ] [ ] ° 28,008 50,170 $0,470 120,044
Total Projoct Cost (TPC) . o
TPC wescalated 0 [ 2,7 3,532 aress s 488
phus secatation of [ ] 2363 a0 4107 3640 7200 7289 10,081
plus management reserve of [] [] [] 9 (] 1.24 24648 2648 28
pius oontingency of 0 [ 0,743 19400 10488 6,300 12,7600 12,760 2072
[Tota) TPC Inchuding esc, gt res, contingency 9 9 480 B0 870 25088 50,070 $0.479 1208
FaciikyAdministration 1" : ; .
Managers 2 FIEQ $128 /i ‘
2 rEQ $100 /W .
Other Tech. 3 FEQ [T L
Adminiotration/Suppert 3 FIEQ [ "3
Opersiions/Precess Faciity L] . .
Monagers 4 FIEQ "B I
Engnesrs 3'FIEQ 08, /. =
Other Toch, 7 MEQ [T
. Bupervissrs § rrEQ %S e
Administration/Suppert 3 FIEQ s I
Operaters 29 FTEQ 88 I
Maintonsnce 15 FTEQ s I
Precusement 208 wnie $10000  oa
HpCama. 950 wnke $2500.00 /g
Matorinle
Titankm 27000 Spiy 200 A
Ananrphis Siica 137,000 Koy $1.00 A
Uiitins 41,8600 Wwh $000 /iw
Maintsnance 0.00% of 23,508
O iotel § ] - Q ° [ [ (] [} ° [ (] [
fiue Sscalation [ ° [3 0 [} [ ° 0 [} 0
pius Operations Contingsncy @ 20.0% [ 0 ° 1 ] 0 ] ° [] [
(Total Gperations {wf secalation § contingency) ] [l 0 o [} 9 9 0 9
Decommission 2000% of Engineering coels
Decentamination $.00%  of Pre-operation Costs
Demolition 0.00% Pre-eperstion Costs
Post-Operations Subletal funescalsted) [ [ 0 [ [ "0 ] 0
Pplus Eocalation [] ] 0 0 [ ] [ [
pius Pwet-Operations Cantingency @ 30.0% ] [] [] [ [] [ [ [}
KR ] 0 9 ] () (] 9
Totad Coot fnescalaten) = (] (] ) L7 M 7 1387 EiE] a4
Tolal LCC ¢ ° ] 273 94,200 140,008 162400 190,161 2788
Total Cost (w/ socaintion, mgt reeerve, & contingency) [ 0 a0 0,73 0,739 26,006 0,170 50,170
Total LCC (oncalatod) 0 ] 0,870 125,000 s
dlocount facker @ OMB decount rate of 0% for oocalaied coets 1.063 1130 1.201 1an 1367 1443 1534 1430
IMWN % *° $34,050 395,504 1,007 97,97 N3 $30,774
9 9 Jtese 100441 163,138 212.27 it 811,

oocsinted HiP WASTE OPTION.1 e 10/682:55 P




HOT ISOSTATIC PRESSING (HIP) OPTION fical yoar 2000 2010 201 2012 2013 214 2018 2016 217 2010
counting year " 12 13 1" 15 1 7 1 1" 2
Eacaletion Facter 1.350 1307 1428 t4es 1807 1.560 1563 1030 1088 . 170
13,221 13,221 1322
0 13,221 13221 1320 [} 0 ° 0 ° [
] 1,084 1,084 1,084 ° 0 0 1 0 0
0 [ 0 ° ° 0 0 0
] 4 4,392 0 1 0 0 0 0
0 10?7 18,017 0817 0 0 0 0 0 0
[]
4,002 4,902
5,600 5.600
00,062
71406 71498 ° 0 ° 0 [ ° 0 [
10,081 18,861 -0 0 0 o 0 0 0 0
0,326 0,328 o ¢ 0 o o ° ° 0
329012 32012 ° 0 0 0 0 ' 0 o
129,044 129,044 0 0 o 0 0 0 0 o
1488 4,708 13221 B 0 [ 0 [ [
10901 10925 1,004 1,084 0 ° 0 0 0
0,328 0,326 [} [} ° 0 0 0 o
32972 37,308 4332 4392 0 0 0 0 0
129844 18817 18817 9 ' 0 9 9.
[Operations - Wi
PacilityiAdministration ' .
Managers 2 fEQ 25 I 200 820 820 520 520 520
Knginesrs 2 nEQ $108 . /v 25 “ “ “ e “0
ot ime =k = B2 om omou
) . . 209 408 408 408 08 08
Managers * 4 FIEQ 1} o
128 /b, 520 1,040 1,040 1,000 1,040 1,060
. mmrm ;gg ﬂ: ;: a: ;;: o 4 o4 "
. ‘ . o 1 1,23 1 1 1238
Suporvisers s rEQ s /. o 1014 14% 1414 ".2: 1444
Administration/Support 3 FEQ L o 408 08 s 408
Opersters 2 rito s8I 1,000 3 382 3821 o 362
Mainienance 1 Fito 36 W 1,014 2028 200 2,020 2,02 200
Procurement 25 we $10000 ea n 143 143 143 143
. bigGene %0 wae 00 /iy 108 2124 2128 2428 2128 242
. Thankew 20000 Ighr 220 Ay w7 564 504 so4 o4 o4
Anamorphis Silkca 1::% & :;.: 'A: ':: ;;: 197 137 137 197
Uslition 1, 3 3420 3428 3420 3428
Maintonancs - 00N o 243,568 074 10486 18,408 10408 19,408 10,485
0 0 0 19,200 38,837 30,557 30,837 847 0837
0 0 0 10,689 n477 2040 243500 26,336
° 0 0 8476 17420 17014 18418 10,532 10,482
-0 9 9 JE4 JLS29. 18902 207 L -
0 [ 0 [ [} 0 0 0 [ o
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 ° 0 0 0 0
9 9 9 [ 9 9 9 9 -9
Yiaas TS B | ¥ 5 W7 39,557 38,637 .87
10,908 30,208 562,608 01,2 ) 10,308 716,046 54,303 203,021
120644 140,201 10,007 5,348 18514 77429 70,002 2,007 84,334 96,008
.04 71,508 50,563 9460290 1,021,443 1,000,072 1,178,074 1,200,011 1,346,248 1431840
1,958 2082 2213 2362 2500 2060 2028 3.003 3183 3304,
$00,204 71,234 A1 $23,6%0 $30,202 $29,200 32840 2731 220418 $25,644
454390 Y- S - | A, 1)1 97,068 816,078 848,221 $72.337 $00.053

ovcainted NP WASTE OPTION. 1 4s1/20082:88 PN
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HOT ISOBTATIC PRESSING (HiP) OPTION ical your 2010 2020 201 2022 202 204 2028 2026 27 202
counting 2 2 2 " ] % S » E.d 0
Escalation Facter 1718 182 1,690 1433 1907 2042 2.100 2158 - 2218 2281
[] [ [} ° [] [ 0: [ 0 9
0 0 0 ] ] [ 0. 0 ° [
. e 0 0 ] [] [] [ o 0 9
i [ [ 0 ] [] ] 0 0, .0 0
y 0 ° ° ° ] [ 0 ] ° [
0 [] 0 i ] 0 0 [} 0 0 0
[] 0 0 ] ] 0 0 L4 o 0
- [] 0 [ 0 [ [ ] [} [ [
[ [ [] 0 1 [ [] [] 0 0
0 o (] [} [] 0 0 [ 0 [
0 0 0 [] [ [ [ [ ] [
0 0 [ 0 0 ] [] 0 -0 [
0 0 [] 0 0 [ [] 0 ° o
0 [ 0 0 0 0 0 8 0 0
[] (] [ ] ] ] 9 ] []
2 FiEQ 128 W 820 820 820 820 520 ' 620 820 620 520 820
2 FIEQ 3100 /e “ “ “e 448 “ ] 3 “ “o “o
3 neQ [T © 50 830 [ 830 830 830 530 T80 $30 830
3 rrEQ $08  /iw. 400 «s 408 408 ") 08 - 408 By - 408 408
4 FIEQ [Ir- 21 S 1,040 1,040 1000 1.040 . 10e 104 AR 1,040 i 1040 1,040
3 NEQ 08 7. Lo [ [22) [ 7 [ o oM o4 [
7T FEQ [ ) 1.0 1208 1,238 1,208 1,28 1,29 1.2 1208 1.9 R E- )
s FIEQ 8l 1414 1414 1414 14%4 T 1AM 1414 1A% 1414 144 1414
3 FIEQ $88° 1w 08 “t .08 ] 08 08 ' 08 . T s i 408 408
2 FiEQ $8s I, 382t EY ) 382 30 3 3582 . 3621 aen boedd
15 FTEQ 65 I, 2020 204 2,020 2,020 2,028 200 . 2028 2028 2028 2,028
206 wnts $10,000  ea 143 143 3 143 14 LAY “ 143 . 143 143/
Co ™ $2,50000 /g 2128 2128 212 2,128 212 2128 2128 2,128 2128 2128
27000 kohr $200 Ag 504 so4 504 [ [*"] [ 54 504
137,000 hoyr 100 &g 137 137 137 137 137 137 137 [T 4 R 17
41,000  lowh $0.08  /lew 3428 3420 342 3428 3428 3428 3438 342
500% of 243,568 19405 10,406 19,486 10,408 10485 19488 18,406 16485 . 19408 19,405
W53 20,537 30,837 W57 30,837 38,537 30,837 - 30,837 30,537 39,837
30,018 31,808 2014 3,040 3,025 40,169 “ae 48067 - " 49,381
20.0% 20507 2,143 21,738 22,343 22500 . 2 M7 34,083 3851 26,570
20,12 LiK 1] - 84,183 $.821 90533 10218 106,383 100128 118,15 U4
2000% of Engineering sosts
8.00%  of  Pre-operation Costs :
0.00% of Fre-operstion Costs [
: : : [ ] [} [] 9 0 : :
[ [] 0 0 0
30.0% [] [J 0 0 0 [ 0 [] 0 0
9 )] [ (] q [ 9 9 ]
Total Cool (uneocalstod) FL3 537 .5 T <1 36537 R
Cumative Tetal LCC § datod) 832450 870,006 909,333 48,070 906,008 1,028,148 1,003,882 1,402.220
T S b e e i N I < B
1,700,004 ] 1 . 008, 110,718 4
| Slocount faster @ OME diocount rats of 0.30% for escalsted costs 3.607 3.638 4333 4808 x Jg % ::M uua
Iwwm $24,708 $23,108 322,344 $21,000 $20,007 $20,200 10,54
749,204 I73,008 700200 | 18548 40085 001,062 $81.201 900,508

ssonintad HIP WASTE OFTION.1 e t/20/982:85 PM
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HOT ISOSTATIC PRESSING (HIP) OPTION fical yoar 2020 2030 203 052 233
Life-Cycie Cost (LCC) Analysie counting year 3 32 33 34 3%
ALL COST X1008) Eacalstion Pactor 2348 2410 2478 2547 C 2819
[Gihat Prejoct Cest {OPC
OPC unsstalated
Concepiual Design, Praject Mgt, & Permitting
Tooting and Blartap ,
Total OPC (unsecalated) 0 [ 0 0 [ ]
pius socaiation of [ [ 0 0 0
management ressrve of [ [ [} [] 0
centingancy of 0 0 0 [ ] 0
Total OPC including sscalation, gt reserve, & contingency 0 0 0 [ 0
Total mwd Cout (T5C)
Title Design, inepection
Project mgt
Construstion
Construstion, Rquip, G4A & Precurement .
Total THC 0 0 .0 ] 0
plus socalation of 0 0 0 [ 0
menagement reserve of i ] [ 0" ° [
plus contingency of [ 0 0 0 4
Total TEC inchud gl reserve, contin ] ° ] ° 0
Tatal Project Cost (TPC)
TPC unescalaiod [} 0 0 0 0
plus oscaintion of 0 ] 0 0 4
lus managoment reserve of 0 0 [} [] 0
plus contingency of 0 [} 0 0 [
9 9 9. [] 9
*
PacilityAdministration
Managers 2 IEQ $128 I 820 820 130 130 1%
Engineers 2 NEQ $108 . Iw. - 48 440 12 12 112
Other Toch, 3 FlEQ 385 e 530 830 133 133 133
I fEg L ] 400 400 " 101 101
Operstione/Pracess Faciity [}
Menagers 4 FIEQ $126  Iw. 1040 1,040 200 260 260
Engineers 3 FIEQ $108 . 74 674 168 168 166
Other Yoch. 1 FIEQ i 129 129 00 08 o d
Superviesrs [ Rl ] 8 Iw 1414 1414 364 364 364
Administrstion/Suppert 3 MEa 38 I 08 08 101 101 101
Opersters % FTIEQ 6 /. 3021 3021 3821 38 a2
Meintenance 13 FTEQ o n 2,020 2,0 2,020 2,029 2,020
2% wks $10,000 ea 143 109 149 13 14
Hip Care 060 wits $280000 /g 2,128 2928 2128 2128 2128
. Tikankum 27000 kol 0w i ol 4 ol o 804
Anamerphi¢ Sica 137,000 kol $5.00 Ao 1937 13 17 1 37
Wition : 41,800 wwh 90.00 /w 3428 342 3428 348 3428
Maktenance 0% o 243,608 19,408 19,408 10408 10488 10488
= — - R
plus Operations Cantingency @ 30.0% 21,108 27,067 34,028 B4 4,340
17400 130767 008 INOR 114,141
[Foet Operaiiond
Decommission 2000% of  Engnesting seels
Decontamination $.00% of Pre-operaiion Costs
Demelltion . 0.00% of Pro-speration Costs
[} 0 0 0 [}
9 0 0 [} 0
30.0% 0 0 0 [ I}
[] ('] ] . (']
Coul (unouceistody 65T 1
tive Totel LCC § & 1217002 260,360 1,200,899 1323429 1,364,060
Total Cost (wf socaistion, A contingency) 117408 120,787 100,000 111,032 114,141
[ Total LCC ¢ ) 2881,70 2,790,503 2,001,838 3018078
decount facter @ OMS disceunt rate of 0.30% for secaisted costs 0.644 7.084 7.500 T 0488
Im Anranl Coot $17.87¢ $17,004 $14,3563 $13,910 $13482
§72.78) 907,137 -
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TOTAL ANNUAL COST (escalated)
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HIP OPTION

1D [Task Name 1997 1998 1988 | 2000 2000 | 2002 | 2003 | 2004Y | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 [ 2011 [ 2012 | 2013 | 2014 | 2015 |
2 CONCEPTUAL DESIGN o %
3 ADVANCED CONCEPTUAL DESIGN | 12,2 : ‘3,28
4 PM FOR PROJECT DEVELOPMENT o m 5-,29
5 PERMITTING 1" ST FTTTEIEITFTHEN 12727
6 PROJECT MANAGEMENT i ‘ : ‘
s 7,
7 TITLE DESIGN s B8 ’ | |
5 11724
8 CONSTRUCTION 119
9 SO TEST & STARTUP ? , Le ‘
% b \\\\\\\\;\:\\\\\\\\\\\\ iy - 171
10 START PROCESSING ! b
j |
T OPERATIONS i
12 D&D t

Project: 2419.MPP
Date: Thu 1/29/98
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Progress
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DERNEEEEENE  Summary
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Project: 2413.MPP
Date: Thu 1/29/98

Task

Progress

Milestone

EEEEEEEEREEER Summary
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Appendix E

Backup Information for Project Data Sheet




Introduction to Project Data Sheet Backup Information

This Appendix provides the backup information for the project data sheet, Section [TBD]. The
information is divided into five parts:

J Construction estimates and assumptions

) Operations estimates and assumptions

o D&D labor estimates

) Other D&D estimates and assumptions

° Diesel emission estimates for construction, operations, and D&D

Cost information presented in the data sheet comes directly from the capital and life cycle cost
estimates in Appendix D.




Construction Assumptions

Construction duration = : 4 {years |
SO testing = : 3 .years !
Total years = | 6 |{one year of overlap... see life cycle cost estimate)
Labor - use a total of 100 new_workers/yr
from Dan James
Sanitary Wastewater = 562,500 |gal/yr = 12,774,375 |liters (total)
Sbased on 25 gal/person-day and 225 days/year of construction)
Biological Process Design for
Wastewater Treatment, InPrint,
Watar used for dust control = 2000igaliwk = 605,600 lliters (total)
| (assumes dust control required 20 weeks/yr...R. Kimmitt)
Electrical usage assumed to be 3,000 kWh (from John Duggan)
156 MWhiyr
Assume 3 gallons of lubricating oil
and hydraufic fiuid generated for
every 60 hours of operation of
heavy equipment = 1,417 |liters_(total)
Square footage = 208,249 sq.ft = 19,347 m?
(Stephanie Austed, 1/12/98) i ! i
|
Acres disturbed = 161,170?sq.ﬂ. = 14,973 m?= 3.7 |acres {previous)
(Stephanie Austed, 1/12/98) i
Heavy equipment = | 3 vehicles @ 624 hrsfyr during construction = 7,488 (hrs total
Equipment fuel usage (see http://www/deere.com/ind) = 6 |gal/hr
Total heavy equipment fuel usage ’j | 44928|gal = 170,052 |liters (total)
Dust during construction = 1.2 “tons/month-acre = 213 jtons (total)
{from USEPA Office of Ar Quality Planmng and Standardﬁ)
Construction costs are from life cyde cost estimate (R. Turk) | ! ' |
¢ 1
l } }
Air emissions from fuel usage are based on the diesel emissions spreadsheet. i :
i f i n
Air emissions during SO & start-up testing are based on non-radioactive operations for 3 years: :
Flow rate = | 11,632 Ibs/yr = 17 | tons (total)
(basedm1scﬁn24homs/dayfor100dM) !
Construction trash = ; 6,200 yd3 (total) = 4,742 |m® (total)
(Use 15.5 yd3/yr per capita. This is twice the generatuon rate of trash from site operations)
i ! :
[Hazardous waste generation= | 278 gaesk s | 217 [m® (total)
frate of 5 55-galion drums of waste ; .
per week, 52 weeks/yr, and 4
Hazardous waste storage s 3300.gal = I 13 m®
12 weeks [84 days] in a 90-day : !
accumulation area, then picked up
1 man-year of labor = i 1800 !manhours
SO testing liquid effluent = 81,360,000 igalions total = 307,947,600 lliters (total)
[ (based on 452 gpm for 10 hours/day, 100 days/yr, and 3 years... see EDE-HWO-012)
- : o |
Hazardous waste (SO testing) = i 4.2/m® (total)
(based on an assumed 50 cu.ft. of spent activated carbon/yr) . |
i : -
SO testing process water usage = $ame as process water efﬂuent (onoe ﬂvough cooling water) : ; ]
i | !
Excavahon: Excavated earth will be spread in a spoil area adlacent to |CPPchept for backfill sail. ! :
. i i i
Concrete: 7 :
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Construction Assumptions

) |Amount used = 27,105 |yd® {see capital cost estimate, Appem}xx c) .

Number of truckloads = 1,232 i(based on 22 yd’lload tandem traildrs)

Fuel usage = 27,105 ‘gal {assumes 5 mpg and round trip of 110 miles)
Materials delivery:

Number of truckloads = 750 (assumed)

Fuel usage = 22,500 Igal (assumes 5 mpg and round trip of 150 miles)
[Hours of use for heavy equipment = { 7,488
[Hours of use for delivery vehicles = 4,134 {Assumes 60 mph

Total hours of operation = ) 11,622

Total heavy equipment and materials delivery fuel used = 357,807 lliters
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Operations Assumptions

[ubor. ! 7in :
{
Operating costs are taken from the life e cost estimatd.

jation
worker
annual

air -t
emissions 116 |ibsfyr = 0.1 [Tons/yr
sed on HiPing off rate of 1 scfm 100 d:
Process water (non-radiogctive} = 27,120,000 igailyr = 102,649,200 |liters/yr
on 452 of h cooling water for 10 da 100 - EDF-HWO-012)
wastowater = __| i 405,800 = 1,535,196 |liters/yr
on 25 worker, facili iod ie., 52 4
Domestic water same as i rate.
i ndustrial rash 568 |yd’/yr 433 imYyr
on 725 ..._Bob Skinner feuber fagility])
Radioactive solid waste:
M amalgam = 1_|m3fyr
od on 1.5 of ion]
Product canisters = 186!m/yr
EDE-HWO-012, E_aﬂgl'l)
HEPA fiters:
ventilation s 13761 fyr = 39 Im¥yr
filters with &
volume of 4
Calcine transfor system = 2880/ = 8 |m¥yr
12 filters
with &
Process off- - 48 1o = 1 jmye
Total Volume of HEPA E = 48 |m¥yr
rad waste
(exclusive
of HEPA 167 |m¥ye
|Hazardous waste = 100|tt*/yr = 3 {myr
{assumed volume - R. Kimmitt. ltems such as paint, spent solvents, etc.)
a;ﬂvntad
carbon 50/t = 1_{m3fyr
= same as water effiuent {once-th cooling water)
| 8,472,000 [kWhiyr = 8,472 [MWhyyr
F-HWO-01 . 15)

16,000 |ibs/hr = 83,709,091 |ka/yr

<1 Cifyr

No radioactivity
is evolved
during the
devolatilization
iMercug amalgam = 0|Cifyr - process.
i -
Vitrified waste = 1,152,000 ;Cifyr i >
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D&D Labor

D&D Cost
L Equipment Allocated (FY 97
_Crew # |Crew Function Total MH/day Total $/day | Material $/day $/day Total $/day dollars) Total MH Man-hours/yr
~ D __|Documentation 18 $1,136 $114 | $ - $1,250 $ 3,000,000 43,200 8.640
1 | characterization a4 $2,302 $460 $691 $3,453 s 6,994,000 89.121 17.824
2 _|Rad Demolition-Systems . 77 $4,091 $818 $1,023 $5832 | |$ 30,000,000 389,413 77,883
"2A" | Rad Demolition-Building T 99 $5,319 $1,064 $1,596 $7,979 $ 18,000,000 223,336 44,667
3 [Demolition-Systems T 72 $3,762 $752 $941 $5,456 $ 8,951,000 118.143 23.629
"3A_ | Demolition-Building 88 $4,808 $962 $1,442 $7212| |$ 2,000,000 24,404 4,881
4__ |Asbestos Abatement - 77 $3,753 $375 $188 $4,316 s . - =
s | Decontamination i 77 $3,753 $751 $1,126 $5,630 $ 30,094,000 411,588 82,318
6 |Prep/Fabrication i o 61 $3,217 | $643 $965 | $4,826 $ 2,000,000 25280 | 5,056
7 |RADCON Surveys o 50 $2,596 | $519 - %779 $3,894 $ 8,000,000 102,722 20,544
Total | _ 4 R $_ 109,039,000 1,427,208 | 285,442
Available] _ $ 109,039,000 -
Notes:

Crew functions and daily estimates are from the D&D program {Dave Hayer%ﬂ)

1
2{Totat costs are based on life cycle estimate by R. Turk

3 |Assume all workers In crews 2, 2A, 5, and 7 are rad workers
4 T

Assume a man-year is 1800 hours,
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D D Assumptions

Durationof D& D = 5 |years

Heavy Equipment # Used Hours/day Days/wk Wks/yr , Hours/yr
Mobile Crane 1 3 . 4 45 540
Roll-Off Truck 5 8 5 45 9,000
Dozer 2 5 5 45 2,250
Loader 5 8 5 45 9,000
Scabbler (w/
Vacuum
System) 2 8 5 45 3,600
Pneumatic Ram 1 4 4 45 720
Demolition
Machine
(Remote
Control) 1 4 3 45 540

Total hours/yr 25,650

'['933!_ _r_\g'a!y_vgguipme‘r'!} hours = 128,250

equipment uses € gatlon of

diesel fuel per hour.

Consumption rate from John

No. of gallons of fuel used during D & D = 769,500 | gal = 2,912,558 lliters (total)

Acreage disturbed is the same as for construction = 3.7 | acres

D & D iabor requirements are taken from D & D labor and equipment spreadsheet.

D & D costs come from the life cycle cost estimate.

Assume each roll-off truck makes 3 trips per day to RWMC . M

No. of trips = | ' 15

Miles traveled @ 12 miles/round trip= 180! miles/day

Decontamination solution stored= 2,000 | gallons 205 |m®

Daily process water usage= - 3000| gal/day = 11,424,375 | liters (total)

{washing, decon, etc.; based on 225 days/yr] ] :

Domestic water usage = 16,881,189 |liters (total) -

Sanitary wastéwater = same as domestic water usage

systems off-gas rate= v b 2000! scfm = 130,864 | Tons {total)

{assumes 225 days/yr) Ut - LU - :

Assume daily spent decon. solution= | 2000] gavday '8,516,250 | liters _(total)

(assumes 225 days/yr total) - o L : A -

Solid Waste Generation (tactors from Dave Kenoyer - D&D Program)

, " Factor ‘Sq.Ftin oo e
Waste Type (cu.ft./sq.ft.) Facility -- | Cu.Ft. of Waste| Cu. Meters

WERF-LLW Combustible PPEs 0.167 208,249 | 34,778 985

WERF-LLW Combustible

Building Debris 0.128 208,249 26,656 755
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D D Assumptions

WERF-LLW Compactable :

Building Debris 0.195 208,249 40,608 1,150

RWMC-LLW Non-

Compactable Equipment 0.513 208,249 106,832 3,026

RWMC-LLW Non-Compt

Building Debris 0.684 208,249 142,442 4,035

- misvyacor 15
twice as large as
that
recommended by
the D&D program

RWMC-LLW Non-Compt . to account for

Concrete Rubble 3.44 208,249 716,375 20,294 that large

RWMC-LLW Non-Compt )

Scrap Metal 0.778 208,249 162,017 4,590

RWMC-LLW Asbestos/ACM

Covered Pipe 0 208,249 . - -

CFA Landfill Non-Compt ‘

Building Debris 1.99 208,249 414,415 11,740} - -
twice as large as
that )
recommended by
the D&D program

CFA Landfill Non-Compt . , to account for

Concrete Rubble 2.45 208,249 510,209 14,454 (that large

CFA Landfill Asbestos o 208,249 - -

HWSF Hazardous Mirls

(Hg/PCBs/etc) 0.002 208,249 416 12

Metal Recycle 0.022 208,249 4,581 130

LLW = 1,229,708 34,836

Non-Rad = 924,624 26,193

Hazardous = 416 12

Metal = 4,581 130

Electric power usage = 156,000 [kWh/yr 156 | MWh/yr

(based on 3,000 kWh/wk - Jolhn Duggan)

Air emissions from fuel are based on the diesel emissions spreddsheet.

1 manyear of labor = 1800 manhours

Lube oil = 24,271 ‘liters (total)

(based on 3 gal for every 60 hours of operation)

1 i
Mixed waste = 61,875 igal {total) = 1 234 | m3 (total)

{based on an assumed 5 55-gallon drums generated per week... work only 45 weeks/yr)

| i i

Radioactivity associated with waste materials:

Spent decontamination solution = 8,616 |G

(based on an assumed average activity concentration of 1 uCiJmI)

| | |
Radioactive solid waste = . ’ 348 |G

(based in an assumed activity concentration of 0.01 uCi/ec [0.01 Ci/m?)
: ]

Mixed waste = ! 2 G

| (based on an assumed activity concentration of 0.01 uCi/cc [0.01 Ccym®)
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]

Estimate of Diese! Engine Emissions .

HWO

Bases & Assumptions: i

S from Wark K. and C.F. Wamer,
Alr Pollution, ts Origin and

) Control, IEP, New York, 1976, p.
1. Air to fuel ratio = 25:1 (Mass Basis) 446, 423

2. Diesel fuel density = 7.5 ibs./gal.

3. Alr is 21% O,, 79% N,, with a pseudomolecular weight of 29.

4. Combustion is simulated as: C,H,. + 13.50; -—> 9CO, + 9H,0

5. Particulates = 5 mg/scf Wark and Warmer, p. 446

6. CO = 2,500 ppmv Wark and Wamer, p. 446

7. NO, = 2,000 ppmv B Wark and Warner, p. 446

8. Unburned hydrocarbons = 100 ppmv . Wark and Wamer, p. 446

9. Diesef fuel (# 2 fuel oil) contains 1 wt. % $ulfur Wark and Warner, p. 336

10. Combustion is about 99% efficient.

Lbs. Of Construction Fuel 708,459

Lbs. Of Operations Fuel -

Lbs. Of D&D Fuel 5,766,864

Total Lbs. of Fuel Used - 6,475,323

Lb-Moies of Construction Fuel| ; 5,623

Lb-Moles of Operations Fuel ! -

Lb-Moles of D&D Fuel 45,769

Total Lb-Moles of Fuel (as COH18) $1,391

Lbs of Air for Construction Fue! (based on air-to-fuel ratio) 17,711,467

Lbs.of Air for Operations Fuel (based on air-to-fuel ratio) : -

Lbs.of Air for D&D Fue! (based on air-to-fue! rauo) 144,171,596

Total Lbs. of Alr Added 161,883,063

Lb-Moles of Alr for Combustion Fuel : : 610,740

Lb-Moles of Alr for Operations Fuel i ! -

Lb-Moles of Alr for D&D Fuel 4,971,434

Total Lb- Moles of Air 5,582,175

| Grand Total of Materials Fed, Lbs. 168,358,385

Exhaust Gases, Construction Fuel Total Lbs. Total Tons Total Moles Total SCF

CO, ! 2,204,319 1,102 50,098 17,985,235
H,0 i 801,767 : 451 50,098 17,985,235
0, : 1,699,463 - - -850 ; 53,108 | 19,065,853
N, : ’ : i 18,509,574 6,765 482,485 | 173,212,035
Subtotal of Major Gases i | 18,315,1 2_2__! 9,158 ) 635,789 228,248,359
SO, : ! 14,169 7.4 '
Particulates ) - 2,514 1.3

co ) : 44,605 | - 22.3

NO, (assumed NO) . . 38,147 191

Unbumed Hydrocarbons 8,011 |- 4.0

Subtotal of Contaminants | - 107,346 - B4 i

| Exhaust Gases, Operations Fuel . Total Lbs. -~ - Total Tons Total Moles ~ Total SCF

co, - | ; : - » - ’ ) . -
o, ‘ - - - -
N, ; - - : -
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Subtotal of Major Gases

|

S0,

Particulates

m B

NO, (assumed NO)

Unbumed Hydrocarbons

Subtotal of Contaminants

Exhaust Gases, D&D Fuel Total Lbs. Total Tons Total Moles Total SCF

Cco, 17,943,185 8,972 /407,800 146,400,077
HO , 7,340,394 3,670 407,800 146,400,077
0, i 13,833,655 6,917 432,302 155,196,320
N, i 109,968,127.90 54,984 3,927,433 1,409,948,497
Subtotal of Major Gases | 149,085,362 | 74,543 5,175,334 1,857,944,971
S0, i 111,733 55.9 o

Particulates { 20,462 10.2

co | 362,273 181.1

NO, (assumed NO) § 310,520 155.3

Unburmed Hydrocarbons ! 65,209 32.6

Subtotal of Contaminants | i 870,198 | 435
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