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ABSTRACT

A “Settlement Agreement” between the Department of Energy and the
State of Idaho mandates that all radioactive high-level waste (HLW) now stored
at the Idaho Chemical Processing Plant (ICPP) will be treated so that it is ready
to be moved out of Idaho for disposal by a target date of 2035. This report
investigates vitrification treatment of all ICPP calcine, including the existing and
future HLW calcine resulting from calcining liquid Sodium-Bearing Waste
(SBW). Currently, the SBW is stored in the tank farm at the ICPP. Vitrification
of these wastes is an acceptable treatment method for complying with the
Settlement Agreement. This method involves vitrifying the calcined waste and
casting the vitrified mass into stainless steel canisters that will be ready to be
moved out of Idaho for disposal by 2035. These canisters will be stored at the
Idaho National Engineering and Environmental Laboratory (INEEL) until they
are sent to a HLW national repository. The operating period for vitrification
treatment will be from 2013 through 2032; all HLW will be treated and in storage
by the end of 2032. ’
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SUMMARY

Treatment of HLW at the ICPP at the INEEL is mandated under a
“Settlement Agreement” between the Department of Energy (DOE) and the State
of Idaho. Among other things, the Settlement Agreement requires that treated
HLW be ready to be moved out of Idaho for disposal by a target date of 2035.
For one method of compliance, the INEEL proposes to calcine the existing liquid
SBW and add it to the HLW calcine presently stored in the Calcined Solid
Storage Facilities (CSSF) at the ICPP. The calcine would then be treated and
placed in canisters suitable to transport off site and dispose of in a HLW national
repository. This treatment can be accomplished by a number of treatment
options; the option studied in this report is called the Non-separations
Alternative, Vitrified Waste Option (VWO). Borosilicate glass in welded
stainless steel canisters is the waste form currently preferred at the repository.
The objective of this report is to provide cost estimates for facilities and
operations to vitrify calcined HLW and place it in interim storage in HLW Glass
Canisters (GCs) that are acceptable to ship to, and dispose of at, the repository.
This option will not process any waste generated after 2012. The Savannah
River Site (SRS) Defense Waste Processing Facility (DWPF) canister was
selected to 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,
Environmental Protection Agency (EPA), the State of Idaho, Nuclear Regulatory
Commission (NRC), and Department of Transportation (DOT) that were
applicable to all Non-Separations Alternatives including the VWO. The
operating period for the Vitrification Facility (VF) is from 2013 through 2032,
and 5435m” of calcine will be processed, resulting in 14,115 GCs of vitrified
waste produced and stored in the VWO interim storage facility (ISF). Costs for
analytical support, costs to ship the GCs to the repository, and the costs to
dispose of the GCs at the repository, are outside the scope of this report.

The major processes involved in the VWO are to (1) obtain calcine from
the ICPP CSSF using a Calcine Retrieval and Transport System (CRTS), (2)
blend (homogenize) calcine batches received from the CRTS, (3) sample the
calcine to determine chemistry, (4) obtain Glass frit from rail deliveries to mix
with the calcine, (5) select a glass frit for the calcine chemistry analyzed, (6) mix
the calcine and frit in the proper ratio (7) deliver the mix to a joule melter, (8)
vitrify the mixture to form borosilicate glass, (9) pour the glass into suitable
canisters, (10) weld, leak check, and decontaminate the filled canisters, (11)
transport the canisters to an Interim Storage Facility (ISF) and place in interim
storage, (12) process the melter offgas, and (13) send solid to a low-level
radioactive waste (LLW) to an appropriate disposal facility and send liquid waste
to an evaporator facility. All the processes, except 1 and 11, will be
accomplished in the VF.

A process chemical engineer first formulated the basic VF processes

necessary to successfully vitrify the calcine into an acceptable borosilicate glass
and to cast it into appropriate canisters. 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 VF were studied and
similar but separate documents were issued for these studies. The VWO consists
of the VF, 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 VF costs in Section 4 of this report to arrive at the total VWO costs.

The VF design team compiled and formulated key assumptions for the VF
and VWO. To take advantage of work previously completed on non-separations
vitrification, the Vitrification Facility design presented in the report Idaho
Chemical Processing Plant Waste Immobilization Facility Direct Vitrification
Option Feasibility Study Report, by Raytheon Engineers and Contractors, Inc.,'
was used as a “Baseline Design” for the VWO VF. Changes to the baseline were
made as necessary to implement the process engineering study and to address
requirements and assumptions different from those in the Raytheon baseline

design.

The majority of the main text of this report describes the VWO VF in
detail. The facility will be located in the northeast corner of the ICPP. Utilities
for the facility are detailed in a separate report.- It will be a multistory building
that extends from 32 ft below, to 75 ft above grade elevation, and has a floor plan
occupying an area measuring 391 x 178 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 VF layout is based on a centrally located process cell complex with limited
personell access and heavy concrete walls for shielding. The remotely operated
cells will house equipment that presents a high radiation hazard but 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 melter offgas 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 melter
offgas system, the VF 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 equipment can also be moved into a separate decontamination
room and subsequently to separate remote and hands on maintenance cells.

The heart of the VF is the vitrification process that includes the melters,
the off-gas treatment system, and the scrubber blowdown processing system.
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The Vitrification process receives calcine and glass frit from two different
systems. The calcine is pneumatically transferred into two large fluidized bed
blender tanks in the VF by two paralle] lines from the CRTS. The calcine is then
fluidized and homogenized in each tank by separate VF air injection systems. A

pneumatic transfer system on each tank delivers the calcine to a calcine weigh
hopper that measures and dispenses it into a ribbon blender for mixing with the
proper amount of glass frit and delivery to the melter. Each of six different glass
frit mixtures is delivered to the building by rail car. Each mixture is placed in a
separate silo outside the VF. A series of auger and bucket conveyors transports
the frit to six separate indoor tanks, then to a glass frit weigh tank, and finally to
the ribbon blender for mixing with the calcine and dispensing into the melter.

The electrically powered melters are designed to operate at about 1,100°C.
The “feed material” fed to the melter is a mixture of calcine and glass forming
additives, both in solid form. Unmelted feed material floats on top of the molten
glass, forming a "cold cap” that reduces emissions of volatile species. The
melters include ports to drain salt, slag, or elemental metal should these phases
form during operation. Product glass is gravity fed through a separate port into
the storage canisters.

A limited amount of ventilation air is allowed to enter the melter to cool
instrument and viewing ports. The air collects volatile gases and fine particulates
that are removed in the off-gas treatment system. The contaminants of greatest
concern are mercury and radioactive cesium. Four different scrubbing units in
series maximize contaminant removal efficiency. Contaminated water from the
off-gas treatment system is processed in the vitrification facility to collect and
immobilize mercury. This treatment is intended to put the mercury in suitable
forms for storage and disposal under existing waste disposal regulations. Further
treatment of the scrubber blowdown water is performed 4t facilities included in
the separate utilities study.

The vitrified mass is poured into DWPF type canisters, which are then
cooled, capped, and transported through three separate cells: lid welding and leak
checking, decontamination, and exterior contamination swipe testing. The filled
canisters are then placed in a subgrade tunnel and transferred to the IFS for
storage.

The instrumentation and control (J&C) systems were scaled from 1,687
instruments in the Raytheon baseline design to 1,461 for the VE. The electrical
utility is provided by the facilities described in the utilities study. The VF
requires connected, demand, and standby power loads of 2,568, 1,959, and
800 kVA, respectively. Automatic wet-pipe sprinkler systems in the operating
galleries, office areas, and for 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. Information regarding the
CRTS is provided in EDF-waste treatment system (WTS)-002 (attached in
Appendix A) and for the ISF in the Interim Storage Study Report.?

Cost estimates were performed on the VF and VWO. The total costs for

the VWO are summarized as follows and include costs for the CRTF, the ISF,
and the Utility Service:
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. Total Cost (unescalated) is $2,586,060,000

° Total Cost (with escalation, management reserve, & contingency) is
$6,802,205,000

. Discounted Cost (escalated) is $1,894,379,000.

After these official cost estimates were completed, it was recognized that
an additional cost will be incurred for the utilities support portion of the VWO
option only. The VWO will send offgas scrubber water to be processed in the
utilities process equipment waste (PEW) facility. The resulting evaporator-
bottoms sludge will be treated and disposed of as mixed LLW, because, by 2013
when the VWO begins operation an INEEL facility may not exist to treat or
dispose of this sludge. Therefore, a cursory estimate was made of the total-cost
of a new 120, 55-gal drum per yr grouting facility. The cost also includes
disposal of the resulting waste in a NRC-licensed LLW disposal facility. This
cost was estimated using best engineering practices, but was not subject to the
standard cost estimate method, review process, or verification process. The total
cost including construction, operations, post operations, escalation, management
reserve, contingency, and waste disposal was estimated at $33,000,000.

The maturity of the VF technology was evaluated and determined to be
high (between the Engineering Development and the Implementation stage). The
risk associated with the VF technical key assumptions were evaluated
numerically from a possible score of 1 through 9 with 9 representing the highest
risk. No risk was rated higher than 4; therefore, the project has no serious risks.
Failure modes were listed and discussed in general, but detailed effects analyses
were beyond the scope of this report.

The Project Data Sheet (PDS) and its supporting data were completed for
the VF and are included. A list of recommended future studies that will be

needed to support future design efforts, and that was beyond the scope of this
report, is included.

The primary conclusions of this report are that the VF technology is
mature and well established as evidenced by ongoing GC production at both the
SRS DWPF and at the West Valley Demonstration Project. The GCs produced
by the VF will be NRC licensed for ISF storage under 10 CFR 72, and under
10 CFR 71 for transport in a Type B shipping container. The GC transportation
package will also meet DOT HLW shipping regulations in 49 CFR 173. The
total cost for the VWO is listed above in this Section.
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CONCLUSIONS

The non-separations alternative VWO consists of the CRTS, the VF, 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 VF portion of the VWO

The VF in this report will produce approximately 14,000 SRS type DWPF
GCs for the non-separations alternative during its 20-yr operating life (from 2013
through 2032). This is equivalent to as many as 35,000 metric tons of HLW
GCs. This assumes 24 hour per day, seven days per week operation, with a 50%
process up time. The SRS DWPF canister design will be an acceptable waste
form for eventual transportation offsite and storage at the repository. The
planned date for all HLW GCs to 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 VWO VF 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 VF operation.

The maturity of the canisterized vitrified production is well established as
evidenced by ongoing GC production at both the SRS DWPF and at the West
Valley Demonstration Facility. These facilities are both successfully producing
and storing acceptable road-ready vitrified product, which will meet the
Department of Energy Environmental Management (DOE-EM) and Department
of Energy Radioactive Waste (DOE-RW) repositéry requirements (Waste
Acceptance Product Specifications for Vitrified High-Level Waste Forms,* and
the Waste Acceptance System Requirements Document’). The total costs for the
VWO are summarized as follows and include costs for the CRTF, the ISF, and
the Utility Service:

. Total Cost (unescallated) is $2,586,060,000

. Total Cost (with escalation, management reserve, & contingency) is
$6,802,205,000

o Discounted Cost (escalated) is $1,894,379,000.






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 11.2 of this
report.
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Vitrified Waste Option Study Report

1. INTRODUCTION

Treatment of HLW at the ICPP at the INEEL is mandated under a “Settlement Agreement”
between the DOE and the State of Idaho.> Among other things, the Settlement Agreement requires that
this treated HL'W be ready to be moved out of Idaho for disposal by a target date of 2035.

Proposed HLW treatment includes the “Non-separations Alternative” VWO in which all HLW and
SBW will be in dry calcine form in the ICPP CSSF. The VWO includes the CRTS, the VF, and the ISF.
In addition, analytical support services will be required, and this portion of the study will be scoped and
costs estimated in a separate study to be done in the future. This analytical support will include analysis
of glass frit, calcine blends, offgas wastewater, vitrification samples, and other process and waste agents.
The CRTS transports the calcine from the CSSF to the VF. The VF mixes the calcine with an appropriate
glass frit, vitrifies the mixture, casts it into GCs, and seals and prepares the GCs in a road-ready condition
for transfer to the ISF. Transfer to the ISF will occur from 2013 through 2032. This report includes
designs for the CRTS (based on modifications to the Fluor Daniel Waste Treatment Facilities Feasibility
Study 60% review package®), the VF (based on modifications to the Raytheon Direct Vitrification Option
Feasibility Study Report,' for handling dry calcine only), and the ISF (based on a modifications to the
Fluor Daniel Inc., Waste Treatment Facilities Feasibility Study’).

1.1 Background

Calcination is a treatment process that transforms liquid waste into a more stable granular solid.
Past calcining activities at the ICPP produced large amounts of calcine that is now stored in CSSF bins at
the ICPP. In addition, SBW is stored in the ICPP tank farm. Various possible HLW treatment
alternatives are under consideration; however, the treatment method assumed for this report is vitrification
of the HLW under the Non-separations Alternative (also called the Direct Vitrification Alternative). A
concept for a VF for the Non-separations Alternative has been developed and is contained in the
Raytheon Direct Vitrification Option Feasibility Study Report.! This reference design was used as a
baseline for the VF design presented in this report.

1.2 Objective and Scope of Work

This report provides information, including the cost estimates for the VF and cost summaries for
the entire VWO. The VWO is one of several options being considered to treat ICPP calcined HLW. The
VWO consists of the CRTS, the VF, the ISF, and the Utilities Support. This information will be used as
input to an environmental impact statement (EIS) that will be used to select the option that will be
implemented.

Because the processes and equipment for the CRTS, the ISF, and for the Utilities Support are

relatively generic to all of the Non-separations WTF options, they each have separate reports. Their
reports are given separately in the CRTS system EDF (EDF-WTS-002 in Appendix A), in the Interim
Storage Study Report,” and in and the Utilities and Infrastructure Report.’® Although costs and limited
discussion of the CRTS, ISF, and Utilities Support are included, this report primarily documents the work
associated with the VF.



Drawing VWO-C-1 in Appendix B (all VF drawings in this report are included in Appendix B) is
an ICPP Site Plan showing the location of the CSSF, the VF, and the ISF. The overall VWO process
schematic is shown on Drawing VWO-01, and includes several steps: (a), CRTS transport of calcine from
the CSSF to the VE, (b) mixing the calcine with the appropriate type and quantity of glass frit, (c)
vitrifying the calcine/frit mix in an joule melter and casting it in canisters, (d) treating the melter offgas,
and (e) transporting the GCs to the ISF.

Failure modes were noted, project risks were identified and evaluated, and PDS were prepared and
summarized.



2. DESIGN BASIS, KEY ASSUMPTIONS, AND REQUIREMENTS

2.1 Vitrified Waste Option Design Basis

As discussed above, the VWO consists of the CRTS, the VF, the ISF, and Utilities Support. The
design bases for these facilities are discussed in this section.

2.1.1 Calcine Retrieval and Transport System

The de31gn basis for the CRTS is given in the Fluor Daniel Waste Treatment Facilities Feasibility
Study 60% review package.® EDF-WTS-002 in Appendix A documents the work done on the CRTS for

alternatives including the VWO. The CRTS is generic to most of the waste treatment options studied.
EDF-WTS-002 provides all CRTS components and their costs but the VF building contains the following
final CRTS equipment: calcine separation cyclones, sintered metal filters, HEPA filters, calcine transport
blowers, and transport-air coolers.

2.1.2 Vitrification Facility

As indicated, the design for the Direct Vitrification Facility portion of the Waste Immobilization
Facility (WIF) presented in the Raytheon Direct Vitrification Option Feasibility Study Report,' is the
baseline design used to develop the design presented in this report. The baseline design was changed to
incorporate assumptions and requirements of this report. The baseline VF receives SBW waste in liquid
form from ICPP storage tanks, and not as a dry calcined material. A basic assumption of this report is
that the liquid SBW will be calcined and contained in the CSSF before being transported to the VF, as
described in CRTS system EDF-WTS-002 in Appendix A. Because of this assumption, much of the
liquid handling equipment (including the three rotary kilns) was eliminated from the baseline design for
this report. This virtually eliminates the “process equipment canyon” from the baseline design. In
addition, the baseline GC has been changed from a 2-ft in diameter X 5-ft long canister to a 2-ft in
diameter X 10-ft long DWPF canister. In this report, the baseline throughput rate of 6.8, 5-ft long GCs
per day (See the Raytheon Direct Vitrification Option Feasibility Study Report,! Volume IV, page
Appendix F-14, Table 1.3-1), has been changed to an average of 3.9 (and a maximum of 5), 10-ft long
DWPF GCs per day.

Costs were estimated for the VF with the required equipment and operations modifications. The
three small stir melters that operated simultaneously in the baseline design were also replaced by two
large, cold-cap melters (an operating melter and an installed spare). The orientation of the underground
loadout tunnel, used to transfer GCs from the VF to the ISF, was changed from the south to the East Side
of the facﬂlty to accommodate the location of the new ISF (as given in the Interim Storage Study
Report®). Another major change was using carbon dioxide pellet blasting for GC decontamination,
instead of the baseline’s water/glass-frit blasting decontamination solution. This was done to avoid

adding contaminated wet slurry to the waste to be calcined. This slurry would have to be dried and
vitrified or otherwise disposed of.

2.1.3 Interim Storage Facility

The Interim Storage Study Report,” presents the study for the VWO 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 GCs) that will be repeated, as necessary, to accommodate the GCs produced by a



particular waste treatment option. In the case of the VWO, the number of ISF units was increased until
they could accommodate a minimum of 14,115 GCs.

2.1.4 Glass Canisters

The standard waste form required by the Waste Acceptance Product Specifications for Vitrified
High-Level Waste Forms,* is borosilicate glass. EDF-DPC-003 contained in the DPC Loading Feasibility
Study Report,® includes details on the glass form and the DWPF GCs. Resource Conservation and
Recovery Act (RCRA) hazardous wastes are not allowed in the waste form. The DWPF canister meets
HLW national repository Waste Acceptance Criteria (WAC) for dimensions. EDF-DPC-001, contained
in the DPC Loading Feasibility Study Report,® defines the expected weight values used as a design basis
for this report: the heaviest weight will be 2,418 kg (5,331 Ib.) for a 100% filled DWPF GC. This weight

was used to establish VF crane and handling cart specifications. The DWPF GC was used in this report
instead of the 5-ft long baseline design canister. A 10-ft instead of 5-ft long GC is preferred because it
meets the repository philosophy of co-disposing of 10-ft long spent nuclear fuel (SNF) canisters and 10-ft
long GCs in the same co-disposal container.

The glass volume and canister estimate from EDF-VWO-001 in Appendix A establishes 14,115 as
the total number of DWPF GCs necessary to vitrify all ICPP calcine. The throughput rate of the facility
was established assuming 24 hour per day, seven day per week operation for 20 years, with a total of 50%
combined planned and unplanned downtime. The throughput is based on processing a constant calcine
mass flow rate of 4,500 Ib per day. The total glass volume (volume of the vitrified calcine and glass frit
mixture) can vary daily because different calcine types and chemistries have different densities and may
require different ratios of glass frit to calcine. The average daily throughput (based on 4,500 Ib of calcine
having an average specific gravity of 1.41 and with and average mix ratio of glass frit to calcine of 3:1)
will be 3.9 GCs. The maximum daily throughput, based on 4,500 Ib of calcine per day and the maximum
glass frit to calcine ratio, will be 5 GCs.

To demonstrate that the characterization of the final waste form will be road ready and will meet
repository requirements of Waste Acceptance Product Specifications for Vitrified High-Level Waste
Forms,* the expected final waste form was compared to the requirements of Appendix C from the Waste
Disposal Options Feasibility Study.” The VWO final expected waste form GC was determined to meet all
requirements.

Although this report is based on a 10-ft long DWPF canister, the DOE Hanford Facility has
adopted a 4.5 meter (15-ft) long canister to contain immobilized HLW. This longer canister is apparently
acceptable for co-disposal at the repository, and therefore should be considered before finalizing the
VWO canister size. Consideration of the 15-ft canister has been addressed by adding.a corresponding
future study in Section 11.2. The longer canister will increase the capitol cost of the VF because the head
height of the four VF levels, depth of excavation, equipment capacities, etc., would increase. The ISF
transport tunnel height, GC handling machine size and capacity, and the ceiling height will also increase.

However, the total number of 15-ft long canisters would only equal about two-thirds of the 14,115- 10-ft

canisters; so, handling, shipping, final disposal operations, and costs would be greatly reduced if the
longer canisters were adopted.

2.2 Key Assumptions

The following subsections list the key assumptions used throughout this Study. Appendix C offers
more detail on these assumptions and their bases. All assumptions used throughout this study fall into
one of three categories:



Work Scope (WS) assumptions — Those that could affect the feasibility or are fundamental

to the approach used and are usually program driven
Study assumptions (S)- Those that affect the design, cost, or schedule

Minor assumptions (M) - Those that helped establish a basis for calculations, with no
appreciable impact on design or cost

Assumptions listed below include Work Scope and Study assumptions, while Minor assumptions
are noted only in EDFs or other pertinent locations where they were needed.

2.2.1 Work Scope Assumptions

The following Work Scope (WS) Assumptions formed the framework, i.e. the directed charter, for
this Study. Although some of these assumptions are highly subject to change, it is beyond the scope of
this study to evaluate the associated risk.

WS-1 Evaporation and solids stabilization capability will be provided by the PEW facility
and future PEW facility upgrades (see the Utilities and Infrastructure Report'®).

WS-2 The GCs, as scoped, will meet the repository Waste Acceptance Product
Specifications (WAPS) for co-disposal with SNF.

WS-3 The final waste from package — vitrified waste in excess of 85% full in a sealed 61-
cm outside diameter X 3-m long SRS-DWPF-Type canister — will be licensable under NRC
requirements for ISF storage under 10 CFR 72, and NRC licensable for transportation in a
Type B shipping container under 10 CFR 71. The HLW GC transportation package will also
be required to meet DOT regulations found in 49 CFR 173.

WS-4 This option will not process any waste generated after 2012. All SBW will be
calcined by this date.

WS-5 All LLW or mixed LLW produced by the VF will be Class A, B, or C as defined in
NRC 10 CFR 61.55.

WS-6 All of the wastes produced from the treatment and storage facilities will meet the
requirements enforced by the Environmental Protection Agency (EPA), the DOE, the U.S.
Department of Transportation (DOT), the Nuclear Regulatory Commission (NRC), and other
potential target repositories for the disposal. Delisting petitions will be successful.

WS-7 Delisting in Idaho for storage does not automatically delist the waste in all states,
therefore, a delisting petition must be granted for each state or region through which the
waste will travel on the way to the disposal facility.

WS-8 The VF analytical support will be provided by a future facility for which costs are not
included in this study.



2.2.2 Study Assumptions

The following Study (S) Assumptions were identified during the study and used to establish a basis
for design and cost:

2.3.1

S-1 The VWO VF will be designed based on the Raytheon Waste immobilization Facility
Direct Vitrification option in Volume 4 of the Raytheon Direct Vitrification Option
Feasibility Study Report, Reference 2, (Option 21)

S-2 Six different glass frit compositions will be a sufficient number to accommodate the
variability in the calcine chemical composition. Separate storage silos and feed hoppers will
be provided for each of these materials.

S-3 Calcine volume will be 5435 m® with an average density of 1408 kg per m’.

S-4 Each canister will be loaded with 0.72 m® of glass. The number of canisters produced is
approximately 14,115 (10,163 m® of glass product).

S-5 For on-Site facilities (INEEL), physical security requirements can be met with typical
access controls such as card readers and alarmed doors to the facility using the same
requirements and systems as used for SNF.

S-6 The calcine particle size, and particle size distribution, as delivered to the VF by the
CRTS, can be used without further size reduction processing.

S-7 A shielded probe system can be used in the VF exhaust stack instead of an isokenetic
sampling system to monitor the offgas and HEPA-filtered heating, ventilation, and air
conditioning (HVAC) exhaust air.

S-8 Precipitation of mercury as a sulfide salt will meet the definition of amalgamation with
sulfur under 40 CFR 268, so that the solids will meet the RCRA Land Disposal Restriction

(LDR).

S-9 No GCs will require recycling due poor glass product contained within them or due to
improper welding of lids on full canisters.

2.3 Requirements

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 VWO process, as proposed in this report, will start producing GCs by
2013 and finish by 2032, which is ahead of the target date. The total number DWPF GCs was estimated
at 14,115, which requires an average throughput rate of 3.9 GCs per operating day for this 20-year
operating life.

The throughput of the Raytheon Direct Vitrification Option Feasibility Study Report' (used as the
baseline for this report), is 6.8, 2-ft diameter by 5-ft long GCs per day while the throughput for the VF in



this report will be 3.9, 2-ft diameter by 10-ft long GCs per day. Each 5-ft long GC holds about 44% of
the glass volume of a 10-ft long GC. Therefore, 6.8, 5-ft long GCs per day from the baseline design will
carry an amount of glass equal to 3.0, 10-ft long GCs per day in the VWO. This rate is 0.9 GCs per day
below the required amount of glass to produce the design’s rate of 3.9 GCs per day. This design deficit in
glass production has been eliminated by increasing the rate of calcine delivery from the CSSF, by
redesigning the glass frit delivery system, and by replacing the three small stir melters with a single,
large-capacity, cold cap melter capable of meeting the required glass production rate.

The baseline design rate for canister handling, filling, cooling, capping, welding, decontaminating,
smearing, and transporting to the ISF, is based on a rate of 6.8, 5-ft long GCs per day. The DWPF
canisters in this report will be twice the length of the existing Raytheon canister, but this should not affect
the rate at which an individual canister can be processed. The required average throughput rate of 3.9,
10-ft long GCs per day for this report is only about only 57% of the baseline design throughput rate of
6.8 GCs per day. Therefore, the canister handling methodology and equipment (with some lifting
capacity increases for the increase canister weight) specified in the baseline design should be adequate for
the canister handling throughput rate in the VWO design. Some baseline-designs for special canister
processing stations and equipment must be changed because the cell heights in the baseline design will
not be sufficient to lift a 10-ft long canister over a 10-ft tall station. Therefore, the canister stations and
airlocks must be redesigned for side access instead of top access. However, because these stations will be
specialized pieces of equipment, they can be designed in either manner without a significant cost increase.

2.3.2 Design Criteria

Section 3.0 of the regulatory and design requirements in EDF-WTS-004 in Appendix A, provides
general design requirements for the HLW treatment alternatives, including non-separations vitrification.
The purpose of the document is to delineate the design requirements for the non-separations and
transuranic (TRU)-only separations options for the Waste Treatment Facilities (WTF) studies. The
document provides 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. Process criteria such as the
waste form acceptance criteria, treatment standards, and so forth are covered by other sections in this
report.

2.3.3 Regulations

The regulatory requirements and criteria, in EDF-WTS-003 Appendix A, identify and provide a
survey of the existing environmental regulations and standard criteria pertaining to the design,
construction, operation, and performance of the proposed waste treatment and storage facilities at the
ICPP. The EDF also provides 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.

The EDF covers all non-separations options including the VWO. The principal sources of
requirements for the design, construction, and operations for the VWO are the DOE, the DOE Idaho
Operations Office (DOE-ID), the EPA, the Idaho laws and regulations, the National Environmental Policy
Act (NEPA), and other local codes and standards. All work is expected to be performed in accordance
with the DOE/RW/0333P, “Quality Assurance Requirements and Description.”

It is assumed that neither the VWO nor the CRTS will be NRC licensed, but will be designed and
constructed under 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). These facilities will be designed and built to DOE Orders, including 6430.1A, General Design
Criteria, and other DOE codes and standards, as presented in EDF-WTS-003. No current NRC



regulations exist to license waste treatment facilities, such as the VF. The ISF, however, will be NRC
licensed under 10 CER 72.

The GCs will be NRC licensed for ISF storage under 10 CFR 72, and NRC licensed for
transportation in a Type B shipping container under 10 CFR 71. The HLW GC transportation package
will also be required to meet DOT regulations found in 49 CFR 173.

2.3.4 Applicable Codes and Standards

Codes and standards, applicable to the proposed facility, are discussed in detail in the regulatory
requirements for design of waste processing facilities, EDF-WTS-003, and the regulatory and design
requirements for waste treatment facilities, EDF-WTS-004, both in Appendix A.

2.3.5 HLW National Repository Waste Acceptance Criteria

The key repository waste acceptance criteria related to vitrified HLW storage at the INEEL are
summarized in EDF-DPC-003, which is contained in the DPC Loading Feasibility Study Report,8 and in
the Standard Criteria of Candidate Repositories and Environmental Regulations for the Treatment and
Disposal of ICPP Radioactive Mixed Waste."! These criteria were derived from the WAPS. The WAPS
was derived from the requirements listed in the Waste Acceptance System Requirements Document.’
The Waste Disposal Options Feasibility Study,’ also contains applicable WAPS criteria. The standard
waste form is borosilicate glass, although provisions exist to qualify other waste forms. The final waste
form cannot exhibit the properties of a RCRA hazardous waste. The GCs must meet the specifications
listed in the WAPS; the waste form must meet the required physical characteristics, and must be
accompanied by the required documentation.

To demonstrate that the characterization of the final vitrified waste form will meet the
requirements for repository disposal in the WAPS,* the expected final waste form was compared to the
requirements of Appendix C from the Waste Disposal Options Feasibility Study.” The VWO expected
final waste form GC was determined to meet all of those requirements.



3. SYSTEM DESCRIPTION

3.1 Calcine Retrieval and Transport System

EDF-WTS-002, in Appendix A, contains the detailed description of the CRTS portion of the VWO
(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) and the second pneumatically transfers calcine from the ITS to the fluidized bed calcine blending
vessels inside the VF. 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
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 delivered to the ITS at
5,400 kg/hr. The ITS delivers calcine to the VF 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 VF 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 VF fluidized bed calcine blender cells. 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 4 of this report.

3.2 Vitrification Facility

The function of the VF is to receive dry calcine waste from the CSSF, vitrify the calcine, package
the vitrified waste into road ready canisters, and transport these GCs to the disposal facility via a transfer
tunnel. Mercury-containing waste will be packaged and transported to a mixed LLW disposal facility.

To accomplish this the VF will receive glass frit by rail, mix it with calcine, and vitrify the mixture in one
of two VF melters. The molten glass will be poured into 2-ft diameter X 10-ft long DWPF canisters.

Verbal input from SRS DWPF personnel is documented in EDF-VWO-003 in Appendix A. This
information was carefully considered in developing the VF design presented in this report.



3.2.1 Site Description

The Vitrification Facility will be located in the northeast corner of the ICPP between the east
perimeter fence and Hemlock Street to the west, because of the close proximity to the waste sources. The
facility will be sited on an environmentally controlled area (ECA-CPP-26), which it is assumed, will be
released for construction.

Existing site soils consist of poorly graded, gravely and sandy alluvial deposits ranging from 35 to
40 ft deep that overlay a 8-ft thick clay layer which rests on a massive basalt bedrock formation.
Groundwater is not located above the basalt elevation.

The floor elevation at grade will be higher that the 100-yr flood elevation in accordance with
RCRA requirements 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.

3.2.2 Underground Utilities

The Utilities and Infrastructure Report,'® is a study that establishes a design for the existing and
planned utilities that will be required by the VWO (as well as establishing designs for some of the other
HLW waste treatment options). Reference 10 also contains the cost estimates of VWO utilities presented
in the Section 4 of this report.

3.2.3 Fences, Roads, and Railroads

The Vitrification Facility and ISF will be enclosed by a fence with gates for access roads and
railroad crossings. The fence will be a chain-link security fence, typical of that around the perimeter of
the ICPP complex. Parking will be provided for approximately 30 site vehicles with head-bolt heaters.

3.2.4 Facility Layout

The VF will be a multistory building that extends 32 ft below and 75 ft above grade, and has a

footprint occupying an area measuring 391 ft x 178 ft. The VF design plan and elevation views are
shown on Drawings VWO-A-1 through VWO-A-5 in Appendix B. It will be designed to house the
equipment and operations for non-separations processing of calcined HLW while providing essential
features for safe and efficient operation and maintenance. The VF layout is based on a centrally located
process cell complex with heavy concrete walls for shielding, and limited personnel access. EDF-VWO-
007, Fluidized Bed Blending Tank Cell Shielding Calculations, in Appendix A, contains a calculation of
the concrete shielding wall thickness necessary to reduce the maximum calcine radiation source field in
the VF to 0.10 mrem/hr or less. The cells will house equipment that presents a high radiation hazard but
requires minimal maintenance. The cells will be enclosed by shielding walls with installed manipulators
and shielding windows that facilitate maintenance from the operating corridors that surround these
process areas. The periphery of the facility contains office space, support areas, and nonradioactive
operation areas.

3.2.4.1 Below Grade Features. The below grade areas of the VF house the 32-ft high empty canister

loading and storage bay, the canister filling and capping cell, the decon cell, and a full canister
storage/staging area. The canister filling and capping cell, decon cell, and full canister storage/staging
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area contain 3-ft thick, decontaminable shielding walls, ceilings, and floors. The calcine retrieval and
transport equipment, and calcine receiving and blending tanks will be located near the north end of the VF
and continue from 32 ft 0 in. below to 45 ft 0 in. above grade in cells with 4-ft thick shielding walls,
floors and ceilings. Five stairways and a freight elevator, located near the northeast corner, will provide
for personnel egress and equipment loading throughout the building.

3.2.4.2 Above Grade Features. Level 0 ft 0 in. contains the vitrification melter cells, scrubber
blowdown treatment system, smear cell, weld cell, equipment decon cell, remote maintenance cell,
hands-on maintenance room, sulfide and dry sodium storage room, decon solution makeup room, decon
solution distribution equipment room, and the equipment loadout area. Six glass frit silos 13-ft in
diameter by 20-ft tall and a 10-ft diameter stack will be located outside at grade level, east of the facility.
Administrative areas, including office, control room, restroom/change room space, will be located on the
west side of the facility. The HVAC exhaust equipment will be located adjacent to the process cells to -
facilitate filtering close to the contamination source. Five stairways provide egress, and a freight elevator,
a truck loading bay, and an equipment loadout bay provide maneuverability for equipment and raw
materials throughout the facility. Airlocks will be provided at the entrance to the personnel corridors
between the process cells, at the interface between the office and operating corridor, and directly between
the operating corridor and the change rooms. Airlocks will be provided in the loading bays for canister

and freight delivery trucks.

The level 21-ft 0-in. above grade contains the upper portions of the melter, smear, weld, loadout,
offgas system, and HVAC exhaust equipment rooms. The building HVAC supply equipment room will
be located on this level. Access to the remote maintenance and equipment decon cells below will be
provided in the laydown area at the south end of the building.

The level 45-ft 0-in. above grade consists primarily of a large, shielded high bay (the
maintenance/disassembly cell) that contains a 75-ton overhead bridge crane and hatch covers to all
process cells below. The crane can lift, set aside, and replace all removable cell covers. After cell cover
removal, the crane can move components to and from the equipment decontamination cell and remote
maintenance cell through the cell covers on Level 21. A conveyer system will transport glass frit from six
receiving tanks, located in the corridor, to a ribbon blender that serves either melter cell.

3.2.5 Structural Features

The process area of this facility has a concrete superstructure extending 45 ft above grade. The cell
walls will generally be 3 to 4-ft thick and support a formed cast-in-place concrete roof. The process cell
walls extend to a 4-ft thick foundation 32-ft below finished grade. The operating corridor outside walls
will be reinforced concrete and extend to 32-ft below finished grade.

Process cells have 1/4-in. thick stainless steel floors and 1/8-in. thick wall liner plates. Only the
lower 2 ft of all cell walls will be lined, except the sample and decon cells, which will be fully lined. The
tops of all cells at the 45 ft elevation, as shown in Drawing VWO-A-4 in Appendix B, will be covered by
stepped, 4-ft thick, concrete plug-type hatch covers that can be removed by the 75-ton bridge crane to
completely expose the equipment below.

The building superstructure containing the office and HVAC supply equipment area consists of an
ordinary braced-frame system. Metal panels enclose the roof and walls. Office floors will be 6-in.
reinforced concrete slab-on-grade or supported on concrete topped metal decking and structural steel
framing where elevated. Grade beams and isolated column spread footings support the structural steel
frame of the building.
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3.2.6 Vitrification Facility Processes

As described above, the major processes for the VWO will be as follows (See Drawing VWO-01 in
Appendix B): (1) Obtain calcine from the ICPP CSSF using the CRTS, (2) Mix calcine and glass frit, (3)
Vitrify the mixture, pour it into canisters, and prepare GCs in a road-ready condition, (4) Transport GCs
to the ISF, and (5) Process the vitrification offgas. Drawings VWO-02 through VWO-05 and VWO-06
through VWO-10 (in Appendix B) are subtier flow diagrams for the VF derived from the main diagram,
Drawing VWO-01. The vitrification process relies heavily on remote handling and conveying systems
(details on these features are provided in Appendices I and J).

3.2.6.1 Empty Canister Handling. Drawing VWO-09 (Appendix B) shows the process flow for the
empty canisters from the truck airlock loading dock to the canister filling station in the canister filling and
capping cell. Empty canisters will be delivered by trucks that enter the truck airlock near the northeast
corner of the VF. Each crane that will be used to lift individual empty or full canisters will be equipped
with a SRS DWPF Canister Grapple (an existing SRS design). Canisters will be removed from the truck
by an empty canister crane and grapple, and placed on the HLW canister transfer cart. The cart will be
moved into the elevator at the end of the airlock and lowered to the —32-ft level. The cart will be removed
from the elevator and staged at the entrance to the empty canister storage room. The empty canister
handling crane and grapple will pick a canister from the HLW canister transfer cart, move it into the
empty canister storage room, and place it in the empty canister storage rack. The empty canister handling
crane and grapple will lift an empty canister, move it into the empty canister transfer airlock, and place it
on the canister shuttle cart in the airlock. The canister will be moved into the canister filling and capping
cell on the canister shuttle cart. Once inside the canister filling and capping cell, the empty canister will
be lifted off the canister shuttle cart by the filled canister transport crane and grapple, and transferred to
the canister lifting mechanism under the melter canister filling weir.

3.2.6.2 Vitrification Process. A detailed process description is given in the vitrification process
description (EDF-VWO-002 in Appendix A). The EDF tabulates the material balances and flow rates for
process lines shown on Drawings VWO-04, -06, -07, and -08. The vitrification process entails calcine
blending, calcine and frit handling and mixing, vitrifying the mixture in a melter, receiving empty
canisters, staging and transporting of canisters, pouring the glass from the melter into the canisters,
cooling and capping the canisters, welding the GC lid and leak testing the weld, decontaminating and
smear-testing the GCs, treating the melter offgas, and transporting the GCs from the VF to the ISF
through the interconnecting transfer tunnel. All unit operations will be accomplished by equipment sized
to deliver an average of 3.9 GCs per day and a maximum of 5 GCs per day to the ISF.

Drawing VWO-07 in Appendix B shows the three VF calcine handling systems: the Calcine
Transfer System, the Calcine Fluidized bed system, and the Vitrification Facility Calcine Transfer
System. The calcine transfer system consists of the final pneumatic calcine transfer portion of the CRTS,
and is therefore shown in phantom. The blower (ID Fan) moves the air and entrained calcine throu gh the
inlet lines to the separation cyclone where the calcine is removed by centrifugal force and drains by
gravity into the calcine blending tank. The air exits the top of the cyclone and enters the sintered metal
filter where most of the fine particulate is removed. The sintered metal filter will be periodically
backflushed to clean the calcine fines from the upstream side. The fines from the backflushing also drain
by gravity into the calcine blending tank. The air exits the sintered metal filter and is further cleaned bya
two-stage HEPA filter plenum before entering the blower. The air stream exiting the blower has been
heated by compression and must have its temperature lowered by a downstream cooler. After exiting the
cooler, 90% of the air is returned to the CRTS intermediate transfer station, and the remaining air is
exhausted through the VF exhaust stack.
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The calcine fluidized bed system is used to homogenize a batch of calcine that is delivered to the
blending tank from the calcine delivery system. Each blending tank holds 525 ft* of calcine that may be
stratified in multiple layers and of three different chemistries. The calcine in the batch must be blended
(homogenized) and then analyzed to determine the proper glass frit chemistry to mix with it to produce an
acceptable vitrified HLW product. A calcine blending blower forces pressurized air into a plenum at the
bottom of the blending tank. The air passes through a perforated plate, exiting at high velocity into the
calcine resting on top of the plate. This high velocity air fluidizes and homogenizes the calcine batch in
about 30 minutes. The fluidizing air exits the top of the blending vessel and enters a clean up train
consisting of the separation cyclone, a sintered metal filter, a HEPA filter, and an exhaust fan. The
operation of this clean up train is almost identical to that described above for the calcine transfer system,
except that the exhaust air is not cooled, and all the air is exhausted through the building stack.

The vitrification facility calcine transfer system is a pneumatic system used to transport
homogenized calcine from the blending vessel to the calcine weigh tank (located in the melter cell),
before it is mixed with glass frit and vitrified. The transfer system is identical in operation to the exhaust
system just described for the calcine fluidized bed system, except that the cyclone and sintered metal filter
drain calcine by gravity to the calcine weigh tank. The calcine blending blower described above is first
activated to fluidize the calcine that is then transported to the vitrification facility calcine transfer cyclone
through a perforated pipe manifold located in the blending tank. Exhaust from the transfer system is
routed to the stack. All blenders, cyclones, sintered metal filters, HEPA filters, fans, and the cooler, will
be contained in shielded cells and maintained by remote methods.

Drawing VWO-08 in Appendix B shows the system used to receive glass frit, to transfer it to a
ribbon blender for mixing with calcine, and to deliver the mixture to the melter. The glass frit will be
mixed with the calcine to produce acceptable borosilicate glass product. EDF-VWO-007, Bulk Material
transportation: Glass Frit, in Appendix A, contains proposed glass frit storage and conveyor systems
investigated in this study. The glass frit will be delivered to the VF by rail hopper car and offloaded to a
subgrade bin. Six different types of glass frit will be used in the VF. Each type of frit will be conveyed
from the rail bin to one of six dedicated, 13-ft-diameter by 20-ft tall silos located outside on the east side
of the VF. Each type of frit will be transferred from its silo to a corresponding receiving tank, 45-ft above
grade inside the VF, by one of six dedicated auger/bucket conveyor systems. Depending on the chemical
analysis of the calcine in the blending tank, a frit type will be selected and transferred from its
corresponding receiving tank at the 45-ft level to the frit weigh tank by a single auger conveyor. All frit
handling equipment described will be located in clean areas and will be maintained by hands on methods.
The frit will flow through a rotary valve in the bottom of the frit weigh tank, and gravity feed through a
pipe that penetrates the melter cell shielding wall. The frit will then flow into a ribbon blender in the
melter cell.

A rotary metering valve at the exit of the calcine weigh tank, shown in Drawing VWO0-07, will
meter calcine and deliver it to the ribbon blender in the melter cell. The ribbon blender supplies a mixture
of calcine and glass frit directly to the melter. The glass is discharged from the melter when it overflows
from a forehearth weir, and pours into the DWPF canister located directly beneath the weir. The canister
will be held in the canister heater (part of the canister lifting mechanism) to prevent formation of void
pockets in the glass melt during pouring.

The melters selected in this report were based on the design of the Transportable Vitrification
System currently in operation at the DOE East Tennessee Technology Park. They will be refractory-lined
vessels that employ joule (electric resistance) heating. Electrodes will be located directly in the melt.
Separate electric heaters mounted in the melter lids will be used for startup. Each melter will be
connected through a compression seal to the canister in a cell below. A primary melter and an installed
spare melter system will be provided with the VF. Each melter will be 13-ft in diameter X 23-ft tall, and
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have one weir for glass product discharge and another weir for removal of slag or salt layers that may
form during operation. Each melter weighs about 50,000 pounds when empty and about 115,000 pounds
when full of glass. The melter will be insulated and heated by three banks of electrodes. Two banks will
be located in the molten glass; the third bank will be mounted in the headspace above the liquid. The
melter holds approximately 3,000 gal of glass that will be discharged by gravity in a semi-continuous
fashion. Each canister will be mounted directly under the product glass discharge weir of the melter.
Each of the two melters installed uses a maximum of 950 kW during operation. Only one melter will be
in use at any time. The highest power demand occurs during startup. Three power supplies will be used,
one for each of the three banks of electrodes. The lid (headspace) heaters will also be connected to an
emergency power supply capable of providing 500 kW. In case of a power outage, the lid heaters will
keep the glass in a molten state. The melter offgas will be directed to the vitrification offgas treatment

system. Purge gas from the canister filling operation will also be directed to the vitrification offgas
treatment system.

3.2.6.3 Full Canister Handling. Drawing VWO-09 (Appendix B) shows the process flow for the
filled GCs from the canister filling station in the canister filling and capping cell, to placing the GC on the
transfer tunnel canister transport cart in preparation for transport to the ISF. After the canister is filled
with glass in the filling station, it will be lowered, removed from the lifting mechanism by the filled
canister transport crane and grapple, and transported to the GC cooling station. The GC cools for 24
hours, and a lid will be placed on it by the canister sealing manipulator. It will then be transported to the
welding/leak test station via the canister weld handling crane and grapple. The lid will be sealed by the
GTAW welding module. The sealed canister will then be lowered, through a hatch in the welding cell
floor by the canister weld handling crane and grapple, into the decontamination cell. The canister
decontamination handling crane and grapple will lift the GC and place it in the decontamination spray
chamber. The crane and grapple also raise, lower, and rotate the GC in the spray chamber for complete
coverage by the spray nozzles. The decontamination process uses solid carbon dioxide pellets under high
velocity to remove oxide and contamination from the GCs. Approximately 100 scfm of sublimated
carbon dioxide vapor will be removed by the HVAC exhaust system. The oxide coating may form on the
GC from exposure to the cell atmosphere while being heated and maintained at high temperatures during
the canister pouring operation. This canister decontamination handling crane and grapple then place the
GC below the smear cell hatch located in the decontamination cell ceiling. The hatch will be opened and
the smeared canister loadout crane and grapple will raise the GC into the smear cell, and place it into the
smearing station. After the GC is monitored for residual contamination by a smear monitor, the smeared
canister loadout crane and grapple will either return the GC to the decontamination cell or lower it
through a hatch in the floor into the transfer tunnel and place it on the canister transport cart, which will
transfer it to the ISF.

3.2.6.4 Offgas System. The main offgas treatment system components, in the melter cell, will be
directly coupled to the melter with offgas routing distances kept as short as possible. For standby
redundancy, the offgas trains for both melters can be coupled and interconnected as required. Following
removal of the cell covers, all components, including HEPA filters, will be remotely exchangeable by

means of the master-slave manipulators or the PaR,  and the maintenance/disassembly cell bridge crane.
Offgas components will be jumper connected and modular.

A wet scrubber system will remove contaminants from the offgas. The offgas temperature will
vary from 400to 1,000°C, so a quench vessel will be used. A venturi scrubber will remove gross
particulates, and a packed bed scrubber will remove volatile contaminants and fumes. A granular
activated carbon (GAC) vessel will remove trace amounts of mercury. The offgas system will also
include a demister and electric heaters upstream of the GAC bed to reduce relative humidity, and HEPA
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filters to reduce radioactive particulates to acceptable levels in the offgas emission air stream. A vacuum
is maintained on the melter and offgas equipment by an induced-draft fan.

The calcine contains mercury oxide (HgO) at concentrations up to 3%. This compound will
decompose in the melt; therefore, the scrubber solution can become heavily laden with mercury. Based
on experience with the DWPF melter, a fraction of the mercury is likely to be captured in the off-gas
scrubber solution in ionic form with the majority of the metal in elemental form. Material balance
calculations support the assumption that 90% of the mercury is present in the off-gas system as the metal
element.

Two processes are provided to remove mercury from the scrubber blowdown water. Elemental
mercury is separated by gravity, washed with demineralized water, and amalgamated with copper. The
washing step removes the majority of residual radionuclides, allowing the amalgam to be stored and
disposed of as LLW. Amalgamation will take place in 1-gal containers, which will be overpacked in 30-
gal drums for transport and storage. Most operations involved in amalgamation are performed directly by
the operators. These steps include filling the 1-gal containers with mercury and copper; sealing the lids;
placing the containers on the jar mill; removing the containers from the jar mill; and, placing the
containers into the overpack drums. The amalgam meets the treatment requirements of 40 CFR 268.40
for radioactive elemental mercury.

Dissolved (ionic) mercury is precipitated as insoluble mercury sulfide by blending the scrubber
blowdown water with a sodium sulfide solution. This process is performed after the elemental mercury
has been removed. The water thus treated is sent to an existing process waste evaporator. It is assumed
that precipitation of mercury as a sulfide salt, will meet the definition of amalgamation with sulfur under
40 CFR 268. If this is the case, the solids will meet the RCRA LDR.

Mercury is also expected to be present in the GAC bed in the off-gas treatment system. Spent
carbon will likely be sent to a new retorting facility identified in the current version of the INEEL Site
Treatment Plan. The elemental mercury condensed from the retort would have to be amalgamated to
meet LDR requirements.

3.27 HVAC

In addition to the offgas system, the VF will be required to have two ventliation confinement zones
per DOE Order 6430.1A. This section will deal with the two confinement zones, and the non-

confinement area. A ventilation confinement system will be provided, which, in conjunction with the
physical barriers, maintains a continuous airflow pattern from areas of low potential contamination to
areas of high potential contamination. The objectives of the confinement systems are to prevent the
spread of radioactive and other hazardous materials to occupied areas; and to minimize the release of
radioactive and other hazardous materials in facility effluents. The primary confinement consists of the
process hot cells and hot maintenance areas, which will be exhausted through two stages of HEPA filters.
The primary confinement boundary will be comprised of hot cell walls, welded stainless steel ductwork
and HVAC equipment designed to maintain its structural integrity during and after operational and
natural-phenomena design basis accidents (DBAs). The secondary confinement boundary consists of the
operating corridors and other building structures that surround the primary confinement. The secondary
confinement boundary contains all ventilation system equipment such as HEPA filter units and exhaust
fans. The non-confinement boundary consists of offices, control rooms and support areas outside the
secondary confinement boundary. The non-confinement zones do not require unique ventilation systems
and will be maintained at a slight positive pressure with respect to ambient. HEPA filters will remove
contaminated particulates, but no carbon absorber beds will be provided in the primary filter trains,
because semivolatile fission products and iodine will be removed by the offgas system.
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Drawing HV-1 (Appendix B) depicts the air flow diagram of the HVAC system for the VF, and the
HVAC requirements are contained in Appendix E. Up to three air handling units (AHU) will supply
158,000 cfm of conditioned air to the operating corridor at levels +45 ft, +21 ft, 0 ft 0 in., -16 ft and -32 ft.
Air from the operating corridors will be cascaded into the hot cells via AHUs, each consisting of a supply
blower and a single stage testable HEPA filter. The cascade air supply units with air flow rates less than
11,000 cfm will have 100% redundant filter sections, and units with air flow rates greater than or equal to
11,000 cfm will have 25% redundant filters sections. Air from the hot cells will be exhausted to the stack
through two stages of testable HEPA filter units and exhaust fans. HEPA filters and exhaust fans will
have 100% redundancy for filter sections with less than 11,000 cfm air flow, 50% redundancy for filter
sections with air flow between 11,000 and 31,600 cfm, and 25% redundancy for filters sections with air
flow of greater than or equal 31,600 cfm. -

The HEPA filter units for the secoridary confinement zone will be located in the exhaust filter
room. This room will be provided with 11,400 cfm of conditioned air via a single-zone AHU. Air from
the exhaust filter will be exhausted to the stack through single stages of testable HEPA filters and an
exhaust fan. HEPA filters and exhaust fans will have 50% redundancy. The control room will be
provided with an independent HVAC system. Air from the room will be recirculated. Supply AHUs will
have 100% redundancy.

The supply AHUs used to deliver air to various spaces in the facility will be housed in an HVAC
equipment room at level 0 ft 0 in. Two single-zone AHUs will provide conditioned air to this room to
offset internal heat gains. Air from the room will be recirculated. Administrative offices will be provided
with an independent HVAC system. Air from these 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 system removes built-up heat from
process equipment because cooling will not be required for personnel comfort in the operating corridor.
The facility will obtain steam for comfort heating from an ICPP central steam supply facility (see the
Utilities and Infrastructure Report).'® The HVAC system will be controlled by a central electronic system
located within the facility.

Redundancy will ensure proper ventilation confinement during HEPA filter changeout or fan
maintenance. Exhaust ductwork will be located in areas that will not be 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 contamination from
momentary back flow to the occupied areas. HEPA filters units will be designed per the American
Society of Mechanical Engineers (ASME), N509, Nuclear Power Plant Air-Cleaning Units and
Components, and tested per ASME N510, Testing of Nuclear Air Treatment Systems. Confinement

boundaries will be sealed to maintain isolation when pressure differentials fall below normal conditions.
Exhaust systems for the primary and secondary confinements will be round stainless steel welded joint
ductwork designed and installed in accordance with applicable Sheet Metal and Air Conditioning
Contractors National Association, Uniform Mechanical Code, and American Conference of
Governmental Industrial Hygienists standards.

Confinement zones will be supplied by once through ventilation. All the airflow from these zones
will be HEPA filtered and discharged to the exhaust stack, with no air recirculation. Each HEPA filter
unit includes a stainless steel plenum housing, a deluge system, demister, prefilter, two stages of side-
bagout HEPA filters, DOP test sections and ports, and an exhaust fan. The exhaust fans have integral
adjustable flow control. The supply and exhaust fans for the hot cells can be powered from the INEEL
site standby power grid (see the Utilities and Infrastructure Report).’® This allows the ventilation
confinement to be maintained in the hot cells during a loss of off-Site power condition.
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Automatic local stand-alone controllers will be provided with the HVAC equipment. Graphic
displays mimicking the HVAC system will be available in the control room for monitoring and for remote
manual override control. The HVAC system will have local operator stations. However, the control
room operator will have supervisory control capability to start and stop the HVAC system and to change
setpoints. Alarms and out-of-tolerance conditions will be annunciated in the control room. It is assumed
that a shielded probe system can be used in the VF exhaust stack to monitor the discharge from the
ventilation system and offgas exhaust.

This facility will be designed with the following ventilation parameters:

. Eight air changes per hour for primary confinement

. Four air changes per hour for secondary confinement

° One cfm per square foot for administrative areas

. Two 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 secondary confinement exhaust

. Once through ventilation for primary and secondary confinement zones

° Room pressures maintained in accordance with Table 1.

It is assumed that areas with large in-cell heat loads, which exceed normal nuclear ventilation
capability, will have additional fan coil cooling units installed. These units will recirculate the air for

cooling purposes only and will have no filtering capabilities. An example of this would be auxiliary room
cooling for removing heat from canister cooling station in the canister filling and capping cell.

3.2.8 Electrical

The VF electrical requirements were established and details are contained in EDF-VWO-005
(Appendix A). The facility power requirements are estimated at:

o Connected load 2,568 kVA
) Demand load 1,959 kVA
U Standby power 800 kVA.

Normal power should be available from the existing 13.8 kV electrical distribution center. Standby
power will be supplied as indicated in the Utilities and Infrastructure Report."®
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Table 1. Vitrification facility ventilation requirements.

Room Required Air Static pressure  Ventilation
Volume (ft) Changes per Required Required
Number Room X1000 Hour aIwG) (cfm) X1000
1 Operating Floor (45-ft) 1,175 4 -0.25 78.3
2 Crane maintenance 48.5 8 -0.75 6.4
3 Operating Floor (21-ft) 371 4 -0.25 24.7
4 Blend Room 152 8 -0.75 20.2
5 Next to Blend Room (21-ft) 21 8 -0.75 2.8
6  Melter Room 1 59 8 -0.75 7.8
7  Melter Room 2 59 8 -0.75 7.8
8 HVAC Supply Equip. Room 149 4 -0.25 9.9
9  Electrical Room 37 4 +0.1 24
10  Welding Cubical 74 8 -0.75 9.8
11 Smear Cubical 63 8 -0.75 84
12 Decontamination Cell 47 8 -0.75 6.2
13 Loading Cell 23 8 -0.75 3.0
14 Load-out Cell 29 8 -0.75 3.8
15 Scrubber Blowdown Cell 49 8 -0.75 6.5
16 Scrubber Cell 21 8 -0.75 2.8
17 Dry Storage Cell 21 8 -0.75 2.8
18  HVAC Exhaust Equip. Rm. 86 4 -0.25 5.7
19 Electrical Room 12 4 +0.1 0.8
20 Operating Floor (0-ft) 318 4 -0.25 21.2
21 Offices 64 NA +0.1 0.5
22 Truck Airlock 14 4 -0.25 93
23  Truck Airlock 13 4 -0.25 .86
24  HVAC Exhaust Rm (0-ft) 86 4 -0.25 5.7
25  Empty Canister Stor. Rm. 104 4 -0.25 6.9
27  Full Canister Storage Cell 52 8 -0.75 6.9
28 Canister Filling & Capping Cell 140 8 -0.75 18.6
29 Operating Floor (-32-ft) 507 4 -0.25 33.8
30  Blend Rm HVAC (-32-ft- 18- 50 8 -0.75 6.6
in.)
31 Transfer Tunnel 70 8 -0.75 9.3
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3.2.9 Instrumentation and Control

The Raytheon Direct Vitrification Option Feasibility Study Report' baseline design was used for
this I&C estimate, for I&C system requirements, and for subsequent material and installation costs.
Differences between the baseline design and the design presented in this report were used to ratio the
number of instruments from the baseline design. The following assumptions allowed estimation of the
instrument types and quantities required for the VWO design (as with the baseline facility and process
cells, the HVAC I&C cost estimate is included in the HVAC estimate).

. The process 1&C measurements decrease by approximately 10% as a result of deleting the
slurry mix, evaporation, and storage of the liquid feed

. VF process I&C measurements decrease by approximately 5% due to reducing melter trains
(including melting cell) from 3 to 2 (because of the large number of instrument
measurements required for each melter train)

. A shielded probe system instead of an a isokenetic sampling system will be used in the VF
exhaust stack to monitor stack effluents

. The electrical estimate includes telephones, facility public address systems, fire alarm
systems, local control stations, and lighting protection systems consistent with the baseline

° The process 1&C system downstream of the melters will be the same as the baseline design
(for example: filling, cooling, capping, smearing, welding, decontaminating, and associated
canister transfer and handling equipment); therefore, the estimate is identical to the baseline
estimates for these areas

. I&C for the offgas treatment system design in this report is the same in the baseline design

. The canister filling monitoring I&C cost for each melter system will be the same as in
baseline design (a government-funded equipment (GFE) cost of $2 million); therefore, the
VF cost for two melter systems will be $4 million

. The GC leak check system I&C, located in the welding cell, will cost the same as the
baseline design (a GFE cost of $1 million).

Table 2 lists I&C system estimates for both the baseline Vitrification Facility 1&C, and the VWO
VF 1&C, based on the above assumptions.

3.2.10 Fire Protection Systems and Equipment

Both DOE-ID Architectural Engineering Standard (AES) 1530 and DOE 5480.7A call for
automatic fire suppression to be provided in all new construction; thus, fire suppression will be required
in all areas, including the hot cells and interim storage areas. DOE-ID AES 1530 provides for this
requirement to be waived, if the variance is approved by the cognizant fire protection engineer (FPE), and
if concurrence is obtained from the DOE-ID authority having jurisdiction (AHJ).

In general, all areas of the VF require some form of automatic fire suppression. With the
exceptions noted below, automatic wet pipe sprinkler systems will be used. All "cold" areas (such as
offices and corridors) will be provided with automatic wet pipe suppression systems. Automatic water
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Table 2. 1&C quantities.

VWO
Baseline Quantity VF
Description (Ref Only) Quantity

Alpha Continuous Air Monitors 20 19
Beta Continuous Air Monitors 20 19
Remote area Monitors . 16 15
Frisker 26 24
Personnel Contamination Monitor 8 8
Air Sample Probe 56 52
Plant Control System Hardware 9 7
Plant Control System Software 9 7
Entrance Warning Signs 56 56
Local Area Warning 32 32
Data Management System Hardware 9 7
Data Management System Software 9 7
Closed-circuit television (CCTV) 1
System in Control Room
Instrument Bulks Allowance 350 298
Control and Safety Valves 350 298
Electronic Instruments 350 298
Pneumatic Instruments 350 298

deluge suppression systems will be provided upstream of HEPA filters in all final filter plenums that have
a leading face area exceeding 16 ft*>. Manual fire extinguishers will be located throughout the facility.

Historically, some hot cells have been constructed and operated without automatic suppression or
detection systems. However, based on the nature of the hazards and the cost of equipment within the VF
hot cells, it is unlikely that automatic suppression can be omitted in the hot cells. If a detailed analysis of
the cells is performed during later design phases, and the potential for fire is found to be very low,
omission of suppression systems will be considered. All suppression systems have disadvantages, which
must be considered in hot cell applications, including:

. Potential to spread contamination via air/gas flow or water
. Difficulty and cost of cleanup after a discharge

. Difficulties involved in maintaining confinement (negative pressure) during a fire incident
and discharge of the suppression system.
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Hot cells in the process area which need to be safe, or where the costs of cleanup of a water
discharge will be prohibitive, will be evaluated/identified during later phases of design. These cells will
be provided with either limited water or gaseous extinguishing systems; the choice will be made
considering both the technical merits and the costs of the systems for the specific cells involved. The
system currently recommended is a limited water sprinkler system. This recommendation was based on
technical advantages (such as least impact on overall design and on probable lowest cost for the system).

3.2.11 Fire Detection and Alarm Systems

Automatic detection systems are a required part of redundant fire protection systems, as defined by
DOE 5480.7A, and will be provided throughout the VF facility. DOE 6430.1A requires redundant and
automatic detection systems to process confinement systems. The need for automatic detection systems
elsewhere will be determined by the cognizant FPE, with concurrence by the DOE AHIJ. The alarm and
detection system will be compatible with the existing on-Site alarm and detection system, and will be
arranged to automatically notify the CFA fire department of all alarm conditions at the VF.

With the exception of the Interim Storage Areas, automatic and manual detection will be provided
in all areas of the VF, including the various hot cells. Alarms will sound locally (at the protected
building) at a facility main fire alarm control panel. In all "cold" areas, such as administrative and office
areas, and operating corridors, smoke detection will be provided. Areas such as equipment rooms, where
the ambient conditions may not be suitable for smoke detection, will be provided with rate of rise thermal
detection systems.

Smoke detection will be provided in HVAC ducts as required by the Uniform Building Code and
related Codes, and by National Fire Protection Association Standards. Thermal detection will be
provided upstream of final HEPA filters, as required by DOE Orders, and the DOE Fire Protection
Resource Manual.

Thermal detectors have been used successfully in hot cells, and are currently recommended for this
facility because

. Thermal detectors can be arranged to be tested remotely (testing is not a concern)

. It may be possible to arrange the detector installation so that failed detectors can be replaced
from outside the hot cell; such a design is "standard" on glovebox enclosures at some
facilities

As an alternative to standard thermal detection in hot cells, an "incipient" fire detection system,
such as a "VESDA" system will be considered because:

. This is an air sampling system, which can be arranged to sample air at various levels and
locations throughout the hot cells; therefore, products of combustion are more likely to be
detected at an early stage.

° The air sampled by the system is potentially contaminated; therefore it must be returned to
the cell, or exhausted through another HEPA filter. AHU components of this system will
also potentially be contaminated.

. Maintenance of such a system could be a significant problem in areas that are highly
radioactive.
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3.2.12 Utility Control System and Fiber Optic Cable

The existing Utility Control System (UCS) fiber optic cable loop at ICPP consists of six dedicated
fibers in a 36-fiber, fiber optic cable. Three loops of fiber optic cable encircle the ICPP site and control
and monitor the UCS, the fire alarm system, the voice paging and public address system, the criticality
alarms, and local area network (LAN) systems. To connect the VF into these systems one of the loops
must have all 36 fibers cut and the loop expanded to include VF. All above systems must be tested to
ensure proper functioning before reactivation.

The UCS controls the main and tie breakers of all Load Centers at ICPP, while the Plant Control
System (PCS) controls the main and tie breakers on the downstream motor control center and power
centers. In addition, the PCS controls the starting and stopping of all loads in the facility/building. The
UCS and PCS combined allow load shedding of unimportant loads from the electrical system, thus
limiting and controlling the standby load requirements at ICPP.

VF and ISF will be located directly over the top of an existing ductbank that extends from the coal
fired steam generation plant into the fuel processing restoration facility area (north-south running
ductbank). The ductbank and the fiber optic cable will be rerouted around the east side of the ISF. The
fiber optic loop will occur in an existing manhole. New fiber optic cable and ductbank will be routed to
the VF from this location. Rerouting of existing fiber optic cable or ductbank is not required in this
option.

3.2.13 Vitrification Facility Staffing

EDF-VWO-004 (Appendix A) documents a VF staffing study that indicates 124 operational,
maintenance, and supporting staff will be required for the VF.

3.2.14 Strategic Materials

The strategic and critical materials list from the Stockpile Report to the Congress,'? was reviewed
with respect to materials and processes to be included in the VF. It was determined that no materials in
that list will be used in the VF.

3.2 Interim Storage Facility

The Interim Storage Study Report,” establishes the design of the ISF that is required as part of the
VWO (as well as establishing designs for some other HLW WTF options). The report also contains the
cost estimates of the VWO ISF presented in Section 4 of this report. This section is a brief summary of
the VWO ISF.

Drawing VWO-C-1 in Appendix B shows the positions of the VF and ISF at ICPP. The ISF is
designed to receive, handle, and store approximately 14,000 GCs produced at the VF from 2013 through
2032. The ISF is based on the storage facility presented in the Fluor Daniel Inc., Waste Treatment
Facilities Feasibility Study Report.” It will be a metal building, or a series of connected buildings with a
shielding floor at grade level, and a 40-ft below-grade area under the shielding floor. This subgrade area
holds approximately 5,048, round, 37-ft long (approximate), vertical steel tubes. These tubes span from
the below grade room floor to the shielding floor above, and can each accept and store three DWPF GCs
produced in the VF. The three DWPF GCs will be stacked vertically in each tube. Each tube has a
removable shield plug at its upper end in the shielding floor. The plugs shield the above-grade building
area and allow access to the tubes to insert and remove the GCs. The GCs will transfer thermal energy to
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the tubes, which must be cooled to maintain safe temperatures (accomplished by natural crossflow
convection over the tube exterior surfaces). This horizontal convection across the tubes will be passively
induced by exhausting the cooling air through a vertical chimney space formed between two parallel
walls at one side of the ISF building. An air inlet on the opposite side of the building will supply passive
inlet cooling air. This system provides failure proof passive cooling of the GCs for the storage life of the
ISF,

The primary operation performed in the ISF is placing, and eventually removing, GCs to and
from the storage tubes. To accomplish this, a GC is first transferred from the VF to the ISF on the
canister transport cart in the interconnecting below-grade tunnel. An ISF canister handling machine lifts
the GC from the cart into its shielded cavity. The machine then aligns itself with one of the storage tubes,
removes the shield plug from the top of the tube, lowers the GC into the tube, and replaces the plug.

Once they are inside the sealed tubes, the GCs are considered to be in interim storage.
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4, COST

Table 3 presents the summary of the cost estimates for the CRTS, the VWO, the ISF, and the
Utilities Support. In addition, Table 3 includes a summation of the costs of all of these individual
facilities, which represent the total costs of the VWO. Appendix F presents the VF detailed costs
estimates, cash flow curves, and project schedule. The estimate in Appendix F was based on
modifications to the baseline design in the Raytheon Direct Vitrification Option Feasibility Study Report.!

EDF-WTS-002 in Appendix A is the source of the costs of the CRTS, developed for the VWO and
included in Table 3. The Interim Storage Study Report? is the source of the costs of the IFS, developed
for the VWO and included in Table 3. The Utilities and Infrastructure Report.'® is the source of the costs
of the Utilities Support function, developed for the VWO and included in Table 3.

The Total Project Cost (TPC) in Table 3 is the sum of the Total Estimated Cost (TEC) for design and
construction plus Other Project Cost (OPC). The OPC includes development, pre-design, and post-
construction activities. As indicated above an additional cursory cost of $33,000,000 was estimated for a
grout facility, and LLW disposal of the PEW facility evaporator-bottoms. This cost is an addition to the
costs listed in Table 3.

Table 3. VWO Cost estimate summary.

CRTS VWO ISF Utilities Totals
Cost Item k3) k$) (k$) k$) k$)

OPC (unescalated) 21,267 137,644 16,228 1,341 176,480
OPC Escalation 9,358 11,912 4,153 266 25,689
OPC Mgmt Reserve 0 0 0 0 0
OPC Contingency 10,475 46,444 5,118 393 62,430
Total OPC 41,100 196,000 25,500 2,000 264,599
TEC (unescalated) 127,031 327,157 382,783 9,856 846,827
TEC Escalation 53,841 89,835 138,310 3,563 285,549
TEC Mgmt Reserve 13,788 28,939 40,065 938 83,730
TEC Contingency 51,611 154,069 65,043 2,943 273,666
Total TEC 246,271 600,000 626,200 17,300 1,489,772
TPC (unescalated) 148,298 464,801 399,011 11,197 1,023,307
TPC Escalation 63,199 101,747 142,463 3,829 311,238
TPC Mgmt Reserve 13,788 28,939 40,065 938 83,730
TPC Contingency 62,086 200,513 70,161 3,336 336,096
Total TPC 287,371 796,000 651,700 19,300 1,754,371
Operations (unescalated) 72,781 857,074 149,756 58 1,079,669
Operations Escalation 71,923 771,226 172,524 67 1,021,740
Operations Contingency 43,411 490,290 96,684 38 630,423
Total Operations 188,115 2,124,590 418,964 163 2,731,832
Post Operations (unescalated) 21,960 354,600 106,263 260 483,083
Post Operations Escalation 37,071 600,677 666,956 565 1,305,269
Post Operations Contingency 8,855 286,583 231,966 247 527,651
Total Post Operations 67,886 1,241,860 1,005,184 1,072 2,316,003
Total Cost (unescalated) 243,039 1,676,476 655,030 11,515 2,586,060
Total Cost (w/escalation,

Reserve, & contingency) mgt. 543,371 4,162,451 2,075,848 20,535 6,802,205
Discounted Cost (escalated) 196,876 1,261,578 426,040 9,885 1,894,379




5. PROJECT SCHEDULE

The design, construction, and operation project schedule, which is included in the cost estimates in
Appendix F, is shown below in Table 4. The entire schedule spans from start of conceptual design and
project management in June 2110, until the end of D&D in December 2038. The four-year construction
schedule spans from November 2007 until November 2011. Testing lasts 2.5 yr, from June 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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6. RISK ASSESSMENT

Schedule and cost risks identified for the VF in this report are categorized according to the source
of the risk. The risks were derived by postulating that the key study assumptions from Section 2.2 were
incorrect.

The work scope (WS) assumptions provide the framework for this report. Some of them are highly
subject to change and would have a significant impact on the results of this report. However, the
programmatic risks from any incorrect WS assumption are beyond the scope of this report.

The study (S) assumptions are those which can have a significant impact on the results of the report
and which are within the scope of the report. They derive from design studies and technical decisions
made during the design process. Risk assessments are performed on these assumptions.

The highest risk is rated at "4" (out of "9"). Environmental, Safety, and Health (ES&H) risks were
not identified for this project. Appendix G includes data sheets for all identified risks with an explanation
of the Risk Rating calculation method. On the forms in Appendix G, risks are identified as related to
project management, technical problems, or ESH issues. This project was assessed as having only project
and technical risks. These are discussed in Sections 6.1 and 6.2 below.

6.1 Project Risk

P.1 It may not be possible to fill all canisters with 0.72 m’ of product glass. Risk =4 (Probability = 2,
Impact = 2).

P.2 Canisters may not meet EPA/NRC/DOT requirements for transportation and disposal at the
repository. Risk = 3 (Probability = 1, Impact = 3).

P3 Physical security requirements may not be met with the typical controls used at ICPP (card
readers, alarmed doors, etc.). Risk = 2 (Probability = 1, Impact = 2).

P4 The VF exhaust stack shielded probe system may not be an acceptable substitute for an isokenetic
sampling system. Risk =1 (Probability = 1, Impact = 1).

| The amount of calcine to be processed may differ significantly from current estimates. Risk = 1
(Probability = 1, Impact = 1).

P.6 Precipitation of mercury sulfide (in scrubber blowdown) with sulfide salt may not meet the LDR
requirement for amalgamation of mercury. This would require addition of process equipment to
the proposed facility. Risk =2 (Probability = 1, Impact = 2).
6.2 Technical Risk

T.1  The six frit compositions is assumed to be a sufficient number for blending with calcine might not
be able to meet the product performance requirements with all possible calcine mixtures. Risk =
1 (Probability = 1, Impact = 1).

T.2  Production of acceptable glass may require grinding of calcine to reduce its particle size range
before addition to the melter. Risk = 3 (Probability = 1, Impact = 3).
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6.3 Maturity of the VF Technology

Guidance to determine the maturity of the VF technology is found in the Interim Guidance-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 Reference 13.

The basic technology used in the VF is well developed, as evidenced by ongoing GC production at
both the SRS DWPF and at the West Valley Demonstration Facility. These facilities are both
successfully producing and storing acceptable road-ready vitrified product (GCs), which will meet the
DOE-EM and DOE-RW repository requirements (the Waste Acceptance Product Specifications for
Vitrified High-Level Waste Forms,* and the Waste Acceptance System Requirements Document.” The
risk of failure because of maturity of technology is perceived as low.

Based on guidance,'® the VWO vitrification technology is considered to be at the
Demonstration (6) or Implementation (7) stage. Calcine blending, glass frit transport, calcine and frit
metering and mixing, are not as developed as the vitrification technology and are estimated to range from
the Exploratory Development (3) to the Demonstration (6) stage. The offgas system is estimated to be at
the Engineering Development (5) or the Demonstration (6) stage. The vitrification technology is also the
recognized best demonstrated available technology to treat HLW and has regulatory acceptance.

Most other aspects of the VF, such as remote decontamination, remote and hands on maintenance,
remote handling, remote welding, remote leak checking, remote swiping, remote canister handling, and
HLW radiation protection, are at the Implementation (7) stage in many existing DOE facilities.

6.4 ES&H Risk

The ES&H risks have not been identified for this option.
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7. FAILURE MODES

While possible failure scenarios were identified during this report, their evaluation was outside the
report scope. Failure modes for the VWO will ultimately be addressed in the safety analysis reports for
the facility. The VF design includes provisions to minimize the probability of a failure and mitigate the
possible effects. The following is a sample of possible failure modes associated the VF:

CRTS components in VF fail

Calcine fluidized bed air injection system fails

VF internal calcine pneumatic transport system fails

Melter offgas system fails

Mercury recovery system fails

Glass frit transport conveyor system fails

Glass frit or calcine metering, mixing or transport systems fail
Calcine or glass frit rotary valves fail

Primary of secondary HVAC system fails

Empty canister is dropped

Empty canister dropped onto operating hardware

Full GC is dropped

Full GC found to be out of specification

Any cell crane or grapple fails

Cell cover dropped by 75-ton maintenance /disassembly cell bridge crane
75-ton maintenance/disassembly cell bridge crane fails

PaR® manipulator fails

Any handling cart or shuttle fails

Any master-slave manipulator fails

Welding, decontamination, or swipe station fails

Standby power fails
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. Floor hatches fail to open or close
° Canister filling lifting mechanism fails
. Offgas system components fails

) Melter fails

. Melter inadvertently releases a glass batch into the canister filling and capping cell

o Normal power fails.

The GC must be qualified for a 7-m drop, but that distance could be exceeded by transfers from the
welding cell to the canister filling and capping, or decontamination cells. A drop accident involving a GC
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. Each item is, or will have been, qualified for drop
accidents that will encompass the report’s activities. The facility will be designed for a combined planned
and unplanned maintenance downtime of 50% which will allow time to recover from unanticipated
scenarios without jeopardizing personnel safety or the HLW treatment target date of 2035.

An electrical power failure will shut down operations, but the melter lid heaters, HVAC fans, and
1&C will continue to operate on standby power supplied from ICPP utility support facilities (see the
Utilities and Infrastructure Report'®). No source-term releases are anticipated under any failure mode
scenario. The major impact from a failure would be to the production schedule.

In an assumed catastrophic accident, the maximum total inventory of releasable radioactive
material present in the facility will be 30.6 m’ of calcine plus any holdup in the calcine transport pipes,
HVAC exhaust ducts, sintered metal filters, offgas system scrubber water, HEPA plenums, and HEPA
filters. Other radioactive releasable material, besides the 30.6 m’ of calcine, consists of 20 Ci of *’Cs in
the offgas system HEPA filters and 20 Ci of *’Cs in the offgas system scrubber water. These latter
quantities are insignificant compared to the 30.6 m® of calcine which consists of 14.9 m® in each of the
two fluidized bed blending tanks, and 0.8 m® in the calcine weigh tank and the ribbon blender in the
melter cell.

The estimated inventory of releasable hazardous or mixed hazardous material present in the facility

at any one time is 10 gal (~1,130 Ib) of elemental mercury, about 10, 30-gal overpack drums of mercury
amalgam each containing about 500 b, and about 1,000 gal of 0.5-1 Molar nitric and sulfuric acids
(offgas scrubber water).
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8. PROJECT DATA SHEET

Table 5 is the PDS for the VWO VF. Data are presented for the construction, operation, and
decommissioning phases of the project. Estimates are included for the following parameters:

. Cost
° Schedule
) Air emissions

] Liquid effluents

*  Solid wastes

. Utilities used

. Manpower requirements

. Regulatory requirements.

Because this project is at a very preliminary stage of design, much of the information presented in
this PDS is based on representative literature values, existing laboratory data, and engineering judgment.
The cost data in this table were obtained from the cost estimates in Appendix F. Appendix H contains the
support information for the remainder of the data in the table.

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

(Appendix A), the Interim Storage Study Report?, and the Utilities and Infrastructure Report,
respectively.
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Table 5. Project Data Sheet for non-separations VWO Vitrification Facility.

GENERIC INFORMATION
Description/function / Vitrify HLW calcine in preparation for road-ready
storage awaiting shipment to a permanent repository
EIS Alternatives (A, B, etc.) Non-separations—Direct Vitrification Option
Project type or waste stream Vitrified HLW calcine.
Action type New
Structure type
Size (m?) 16,340 m”
Other features (e.g. pits, ponds, power/water/sewer lines)  None
Location
Inside/outside of fence Inside ICPP fence
Inside/outside of building Inside Vitrification Facility
Candidate for privatization? Yes

CONSTRUCTION INFORMATION
Cost ($): Pre-Operations (Other Project Costs) w/esc and

contingency

Conceptual Design $90,863,200

Management for Project Development $16,744,200

Permitting and Documentation $3,746,160

SO Test & Start-Up $38,202,400

Contingency $46,444,040

Total Pre-Operations $196,000,000

Cost ($): Construction w/esc and contingenc

ED&I $62,659,200

Management (PM/CM) $64,943,760

Construction $270,383,472

G&A/PIF $16,301,925

Procurement Fees, Management Reserve and Contingency $185,711,643

Total Construction (TEC) $600,000,000

Schedule start/end: Pre-Operations January 1999 through December 2003
Schedule start/end: Construction (includes Title design) January 2004 through December 2009
Schedule start/end: SO Test & Start-up January 2010 through June 2013
Number of workers each year of construction

(new/existing)

Nonradiation 100 New workers/yr

Number of radiation workers (construction) None

Average annual worker radiation dose (rem/yr) None

Heavy equipment

Equipment used Excavator, grader, crane, material delivery trucks
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Table 5. (continued).

Trips (construction materials delivery)
Hours of operation

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

Hazardous/toxic chemicals and wastes (type)

Storage/inventory
Pits/Ponds created (m”)

Water usage:
Dust control

SO testing process water

Domestic water (construction and SO testing)

Hazardous/toxic chemicals and wastes
Hazardous waste (SO Testing)

Hazardous waste (construction)

Energy requirements
Electrical (MWh/yr)

34

2,073
11,789 hours (total)

January 2001 through December 2037

None
2.7 acres

None

153 tons (total)
9,352 tons (total)
55 tons (total)

7,852 tons (total)
17,412 tons (total)

1,142,425 liters (total)
14,903,438 liters (total)
1,417 liters (total)

4,742 m’ (total)

None

13m’

None

605,600 liters (total)
2,084,631 liters (total)
14,903,438 liters (total)

4.2 m’ (total)
217 m’ (total)

156 MWh/yr



Table 5. (continued).

Steam usage (SO Testing)
Fossil fuel (liters)
Permits needed for construction

OPERATIONAL INFORMATION

Cost ($): Operations (unescalated)
Faculty/Administration

Operations/Process Facility

Procurement, materials, utilities, maintenance
Total operations

Schedule start/end

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

Scrubber Blowdown (radioactive waste)

Solid Wastes

Sanitary/Industrial Trash

Radioactive wastes (canisters, amalgam)
HEPA filters

Hazardous/toxic chemicals and wastes
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184,320,000 kg
365,411 liters (total)

NEPA documentation (prior to start of Title II
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.

$26,430,000

$335,606,000

$495,038,000

$857,074,000

July 2013 through December 2033

44

44
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124

100 (included in above total)

0.19 rem/yr per worker

None
2,617 tons/yr

4,282,728 liters/yr
380,808 lLiters/yr 15,150 Ci/yr

671 m*/yr
509 m’/yr 1,196,869 Ci/yr
48 m*/yr 35 Ci/yr



Table 5. (continued).

Pits/Ponds used (m?)
Spent Carbon (mixed waste)

Water usage:
Process water

Domestic water

Energy Requirements:
Electrical (MWh/yr)

Steam
Fossil fuel (liters/yr)
Permits needed (for facility operations)

DECONTAMINATION & DECOMMISSIONING
(D&D) INFORMATION

Cost (3): D&D (unescalated)

Decommission

Decontamination

Demolition

Total D&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

Trips, Roll-off trucks

Hours of operation (all heavy equipment)
Acres disturbed and duration of disturbance

New
Previous
Revegetated

Air emissions

non-radioactive Fuel combustion gases (CO,, H;O, O;, Ny)

non-radioactive Fuel combustion contaminants (CO,
particulates, NO,, SO,, hydrocarbons)

None

3 m’/yr <1 Cifyr

694,877 liters/yr
4,282,728 liters/yr

3,198 MWh/yr
20,945,455 kg/yr
None

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
permiits.

$52,480,000

$116,200,000

$185,920,000

$354,600,000

January 2034 through December 2038
514 New workers/yr

345 New workers/yr

0.19 rem/yr per worker

Mobile Cranes, Roll-off trucks, Dozers, Loaders
15 per day

139,950 hours

January 2033 through December 2037

None

2.7 acres

None

81,343 tons (total)
475 tons (total)



Table 5. (continued).

radioactive HEPA filtered off-gas 130,864 tons (total)
Effluents

radioactive spent decontamination solution 8,516,250 liters (total) 8,516 Ci
non-radioactive Sanitary wastewater 54,729,197 liters (total)
non-radioactive Lube oil 26,486 liters (total)
Solid wastes:

radioactive 29,421 m*294 Ci
Non-radioactive (industrial) 22,122 m*

Hazardous 10 m?

Hazardous/toxic chemicals and wastes (type)

Storage/inventory 205 m’ (total)
Pits/Ponds created (m’) None

radioactive mixed waste 234 m’ (total) 2 Ci
Water usage:

Process water 11,424,375 liters (total)
Domestic water 54,729,197 liters (total)
Source of water ICPP site wells

Energy requirements:

Electrical (MWh/yr) 156 MWh/yr

Fossil fuel (liters) 3,178,265 liters (total)
Permits needed (e.g. for facility closures, physical Work will be done under closure provisions of existing

characteristics and quantities of radioactive and hazardous  permits.
materials remaining after closure)
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9. PROJECT-SPECIFIC OPTIONS

Project-specific options were not assigned, identified, or evaluated.
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10. POTENTIAL IMPACT OF NRC LICENSING

The VF presented in this report is not NRC licensed and therefore, neither the VF design nor the
cost estimates include NRC licensing. This section contains a brief discussion, gleaned from data
contained in The Regulatory Requirements and Criteria for ICPP Proposed Waste Processing Fac1ht16s
EDF-WTS-003 in Appendix A, and from the Waste Treatment Facilities Feasibility Study Report,’ of the
potential impacts of NRC licensing on the WTF.

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 NUREGs) that provide acceptable methods to comply with the NRC regulations; they contain criteria
for facility design, operations, and health and safety.

The only WTF-type activity that the NRC has routinely licensed is HLW waste storage. Currently,
NRC regulations do not exist to license HLW separations or treatment facilities. The most applicable
licensing process regulations are contained in: (1) 10 CFR 2, 10 CFR 30, 10 CFR 51, and 10 CFR 61 for
LLW facilities, and (2) 10 CFR 2, 10 CFR 50, 10 CFR 52, 10 CFR 70, and 10 CFR 72 for HLW or HAW
facilities. 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 of the license is expected to take three to more five years, or
longer. According to Reference 7 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 in the Fluor Daniel Inc., Waste Treatment Facilities Feasibility Study
Report,” estimated capital cost percentage increases for NRC licensing of WTF facilities above current
DOE requirements for those facilities are as follows:

Waste Separations . 21%
Low-Activity Waste treatment 13%
High-Activity Waste Interim Stérage 26%
Low-Activity Waste Collection 8%

Calcine Dissolution 15%
CalcineTransfer 14%
High-Activity Waste Treatment 26%
Infrastructure (Utilities) 9%

These estimates are hypothetical and highly speculative. The capitol costs here are equivalent to
the escalated TEC in the cost estimate presented in Section 4 of this report.
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Reference 7 also estimated the operating schedule impact and dollar-value increase in annual
operating costs for three groups of systems as follows:

Group I Negligible Schedule Impact $1.3M
Group I Minimal Schedule Impact $2.7M
Group IIT 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
T includes the HAW interim 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. “Significant”
could range from a hundred thousand to several million dollars.

The VWO 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 III cost to determine the VWO increase. Assuming the NRC licensing annual cost increase for the
calcine dissolution system is one-third this total, the annual cost increase for the VWO (the remainder of
the Group III system) is approximately $3,100,000.

If the VWO is licensed by the NRC, the increase in capital cost (based on a 14% escalated total
TEC cost increase for the CRTS, a 26% escalated total TEC cost increase for the ISF and the VF, and a
9% escalated total TEC cost increase for infrastructure) and the 20-yr operating cost will be $355,000,000
and $62,000,000 respectively, totaling $417,000,000.

Some of the potential major impacts associated with NRC licensing of waste treatment facilities,
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

. Physical changes to the plant and equipment

. More elapsed schedule time required
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The methods to comply with some other codes and standards may be complicated and
require more time

Although the NRC may license the waste treatment 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.
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11. CONCLUSIONS AND RECOMMENDATIONS

11.1 Vitrification Facility

The non-separations alternative VWO consists of the CRTS, the VF, ISF, and Utilities Support.
Designs were based on existing feasibility and conceptual designs for other facilities that have similar
requirements. This report concentrates on the VF portion of the VWO.

The VF in this report will produce approximately 14,000 SRS DWPF GCs for the non-separations
alternative, in its 20-yr operating life. This is equivalent to approximately 35,000 metric tons of HLW.
The glass filled DWPF canister will be an acceptable waste form for eventual offsite transport and
disposal at the repository. The planned date for all HLW GCs to be in storage (in this case at the VWO
ISF) is the end of 2032, which is ahead of the HLW treatment date of 2035 targeted by the DOE and the
State of Idaho.> The VWO VF will be designed to treat dry calcine from the ICPP CSSF only. This is
because of the assumption that all SBW will have been calcined and placed in the CSSF before the start
of VWO VF operation.

The maturity of the canisterized vitrified production is well established as evidenced by ongoing
GC production at both the SRS DWPF and at the West Valley Demonstration Facility. These facilities
are both successfully producing and acceptable road-ready vitrified product that will meet the DOE-EM
and DOE-RW requirements or storing the repository requirements (the Waste Acceptance Product
Specifications for Vitrified High-Level Waste Forms,* and the Waste Acceptance System Requirements
Document® ). The total costs for the VWO are summarized as follows and include costs for the CRTF, the
ISF, and the Utility Support:

. Total Cost (unescallated) is $2,586,060,000
U Total Cost (with escalation, management reserve, & contingency) is $6,802,205,000
° Discounted Cost (escalated) is $1,894,379,000.

As indicated above an additional cursory cost of $33,000,000 was estimated for a grout facility, and LLW
disposal of the PEW facility evaporator-bottoms. This cost is an addition to the costs listed in Table 3

The GCs produced by the VF will be NRC licensed for ISF storage under 10 CFR 72, and for
transportation in a Type B shipping container under 10 CFR 71. The GC transportation package will also
meet DOT HLW shipping regulations in 49 CFR 173.

11.2 Future Studies

During the course of this study, several topics for further investigation arose. Additional work is
needed in these areas to support any future design efforts on non-separations vitrification of calcine. This
section lists and discusses some of the more important of them.

Refine the ratio of calcine to glass frit mix to reduce number of GCs required—The batch calcine
and glass frit formulations used in this report were based on preliminary crucible studies with alumina,
zirconia, and SBW waste calcine. The waste loading values have not been optimized. Because of the
expected high cost to dispose of GCs, a slight increase in waste loading can have a very significant impact
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on overall cost. It may also be possible to reduce the number of frit formulas (presently six) required to
process calcine: effectively reducing the amount of capital equipment required.

Evaluate alternative kinds and sizes of melters to optimize the vitrification and canister filling
process—The selection of a melter design is a subject that deserves a separate technical evaluation. This
report was based on the designs of vitrification melters now in use in the DOE complex. No attempt was
made to evaluate the state of development of alternative processes such as induction melting. The
proposed new study should address all costs of any melter design, including operations dismantlement
and disposal.

Simulate the production process, using current manufacturing engineering software, to better
predict throughput rates and bottlenecks—The proposed VF manufacturing process is very complex. To
identify potential operating problems, a manufacturing simulation model should be developed. Software
packages such as ARENA® and SIMAN/Cinema® can evaluate operating scenerios and generate animated
sequences describing proposed procedures. Problems can then be identified and corrected early in the
design process. The model should determine if an average of 17,000 Ib of glass frit per day can be
received by rail and conveyed to the silos and receiving tanks.

- Study the impact of using the SRS DWPF process of sealing, leak checking, and welding the
GCs—This Report retained the sealing, leak checking, and welding processes of the baseline VF design
(the Raytheon Direct Vitrification Option Feasibility Study Report'). The SRS DWPF process uses a
temporary plug, a 125-ton press, and a 230,000-amp resistance welder. It is not clear if the baseline
design lid and lid-weld method (gas tungsten arc welding) will meet settlement agreement requirement to
allow cask to be moved out of Idaho. If not, the DWPF method could be used in the VWO VF, but the
equipment and facility changes would be costly.

Study the primary and secondary confinement HVAC design to try to reduce its complexity—The
baseline facility HVAC design is complex. The basic design was preserved, although some individual
flows were modified for the design in this report, but it should be able to be simplified without
compromising safety or performance.

Study the GC closure-weld QA requirements—This study would determine GC closure-weld QA
requirements to meet 10 CFR 72 for storage, and 10 CFR 71 and 49 CFR 173, for shipping. If 100 %

volumetric weld inspection was required, a new remote ultrasonic inspection station may need to be
added. The associated cost increase is expected to be a very small percentage of the total VF cost.

Determine if the nominal 16-ft ceiling height in the VF canister handling cells is adequate for the
10 -ft long SRS DWPF can—The head height of the canister handling cells was preserved (except for the
transfer tunnel to the ISF) from those of the baseline design (the Raytheon Direct Vitrification Option
Feasibility Study Report?). Since the baseline design used a 5-ft canister, handling the 10-ft canister will
be more difficult. The canister holders must be shorter, and the airlock, weld module, decontamination
module, and cooling station, will have to be designed for side loading instead of top loading.

Determine if grinder(s) are needed to reduce and equalize the size of the calcine particles for
proper blending and melting—Adding calcine grinders between the VF CRTS cyclones and the fluidized
bed blenders will reduce the size of the calcine and promote more consistent particle size for more
reliable blending, pneumatic transport in the VF, mixing in the ribbon blender, and more consistent
melting (Some experts claim that unless the calcine is ground, it will not melt properly in the vitrification
process).
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Study the effect of re-siting the VF to the west or southwest of its present location (Drawing
VWO-C-1) to accommodate the furthest position that a single stage CRTS can deliver the
calcine—Without an intermediate transfer station, the CRTS can only reliably deliver calcine to the
position of the Fluor Daniel Inc.,” waste separations facility.

Study the carbon dioxide pellet blast decontamination station proposed —The baseline design
(the Raytheon Direct Vitrification Option Feasibility Study Report') used a water and glass frit slurry
blast to decontaminate the GCs. This will lead to major complications in a VWO VF because it processes
dry waste only. This study will determine if the CO, blast can successfully be used.

Determine a method to cool the GCs in the filling and capping cell that does not rely on the
HVAC air—Special cooling for the GC cooling station in the canister filling and capping cell may be by
fan coil cooling units that recirculate the room air for cooling purposes only.

Determine if a standard 15-ft long “Hanford” GC should be substituted for the 10-ft SRS DWPF
GC assumed in this report—1Using the 15-ft canister would increase the VF construction costs but would
reduce the operation (GC handling) costs, and greatly reduce offsite transportation and disposal costs.

However, a large net cost saving, primarily because of reduced transportation and disposal costs, could be
realized by using the 15-ft GC.
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Appendix A

Engineering Design Files

The engineering design files (EDFs) prepared for this study and the other non-separations alternatives
referred to in this study are listed below and included in this Appendix.

EDF Serial No. Title

EDF-WTS-002 Calcine Retrieval and Transport

EDF-WTS-003  Regulatory Requirements for the Design, Construction, and Operations of the ICPP Proposed
Waste Processing Facilities

EDF-WTS-004  Regulatory and Design Requirements for Waste Treatment Facilities
EDF-VWO0-001 Estimate of Product Glass Volume and Number of Vitrified Glass Canisters
EDF-VWO0-002 Direct Vitrification Process Description

EDF-VWO0-003 Conference Call with Mr. D. Bickford of SRS re: SRS-DWPF Melter Design
EDF-VWO0-004 Estimate of Total Staffing Requirement for the VWO Vitrification Facility
EDF-VWO0-005 Electrical Study

EDF-VWO-006 Fluidized Bed Blending Tank Cell Shielding Calculation

EDF-VWO0-007 Bulk Material Transportation: Glass Frit
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Project/Task  Waste Treatment Facility 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 Separations 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
station (ITS) to deliver the calcine to the Waste Treatment Facility.

The CWO option has a five year operating period that begins 1/1/2013. The total unescalated
cost for the caicine retrieval and transportation system is $176,566,000. The total cost including
escalation, management reserve, and contingency is $348,880,000. The discounted annual cost is
$166,409,000.

The TRU-Separations Options 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 $53 1,023,000. 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 including escalation, management reserve, and contingency is $543,371,000. The
discounted annual cost is $196,878,000.

The scope of this study was limited to the Fluor-Daniels feasibility design. 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 estimate 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 inciuded in the
following reports:

R. E. Dafoe, Direct Cementitious Waste Option Study Report, INEEL/EXT-97-01 399,
February 1998.

W. H. Landman, TRU Separations Options Study Report, INEEL/EXT-97-01428,
February 1998.

A. E. Lee, Cementitious Waste Option Preliminary Study Report, 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 Report,INEEL/EXT-97-
01392, February 1998.

Distribution (summary package only):

Author Dept. Reviewed Date Approved Date
S.E. Gifford |M C&IE K. L. Williams

SanlGffle o Y9 kT il Tt o

e -

See Management Control Procedure (MCP) 6 for instructions on use of this form.
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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



431.02# ENGINEERING DESIGN FILE Function File Number - SPR-WTS-01
01/29/98 EDF Serial Number ~ EDF-WTS-002
Rev. #00 Page 6 of 62

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 facilities, 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 options (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 CSSFs housed
approximately 134,500 ff® 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.



431.02#
01/29/98
Rev. #00

v

R ANANY
\®

7/,

ENGINEERING DESIGN FILE

CSSF 5
Figure 1. Calcined Solids Storage Facilities (CSSFs).
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Table 1. Volume of Calcine Type in Each CSSF As of 1997.

CSSF Alumina Zirconia Other Calcine Cold/ Total
Calcine | Calcine () Blends Dolomite | (f©)
i) (&) () i)
Description
1 7292 373 7665
2 10,754 18,582 900 30,236
3 2,250 24.844 50 5,580 5,810 38,534
Zr-SBW
4 5,210 11,130 910 17,250
1% AlZr &
99 % Zr-SBW
5 50 31,303 3,670 35,023
Al-Zr-SBW
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 design, 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 applied to the calcine
retrieval and transportation system.

2.1 Design Criteria

The design criteria are listed below. All portions of the design must satisfy criteria 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 accidents
and still serve as a confinement barrier.

3. The systems should be designed to withstand appropriate natural phenomena hazards.

4. Provide primary and secondary confinement at all times while minimizing the confinement

volumes.

Adequately heat and cool occupied areas of enclosures.

Provide instrumentation and control for operation and data acquisition.

W
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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.

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 bin in 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.

S

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 Basis

CSSF Access:

Installation of risers can be accomplished | Similar risers were installed on hazardous

with little modification to existing waste bins. The technology was developed

technology. by West Valley Nuclear, Inc. and applied
to the CSSFs by Raytheon Engineers and
Constructors.
References: 3 and 4

10% of the ground fill removed for References: 2 and 3

construction and CSSF 1 access is

contaminated.

Transport piping from WCF and NWCF to | Closure plans of WCF and NWCF

the CSSFs will be decontaminated as Reference: 5 and 6




431.02#
01/29/98
Rev. #00

Function File Number - SPR-WTS-01
EDF Serial Number ~ EDF-WTS-002
Page 10 of 62

ENGINEERING DESIGN FILE

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 stabilize 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 retrieval 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 risers to be installed.
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 this assumption
for future studies.

Reference: 7

During calcine retrieval no less than 95%
of the calcine in a bin will be removed.
Beyond this level, as much of the calcine as
is reasonable will be retrieved.

The 95% of the calcine in a bin has been
demonstrated to be retrievable at a high
rate. The next 4.7% of the calcine is
retrievable at a significantly lower rate.
Reference: 8 :

No internal obstructions (stiffening rods,
thermowells, etc.) will interfere with
extending the retrieval lines into the bins.

The internal obstructions are well
documented. It is anticipated that the
retrieval risers can be located to avoid these
obstructions. The scope of this study does
not permit an in depth examination of this
issue.

Reference: INEEL drawings

No miscellaneous materials will enter the
suction nozzle. Where possible, such
material will be removed from the bins

The scope of this study does not permit an
in depth examination of this issue.
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.
The concrete chase and earthen berm are
adequate to meet the radiological shielding
needs of dilute phase calcine.

Reference: 3

All directional changes will utilize blinded
tees and laterals. All components,
including the cyclone, should be reinforced
with nitronic wear plates to prevent erosion
failures.

Reference: 11

2.3 Requirements

Statutory law, DOE orders, and the Batt Agreement establish the requirements 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) will
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 forr. 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 specific
details for each CSSF may vary but the overall 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 cooling air stacks will
begin in this step.
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2. Construct ventilation, instrumentation, and contrel (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 5, 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, guardrail, 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
bridge crane will be installed for use during decontamination of the superstructure equipment
and piping, core drilling procedures, and calcine retrieval.

This building will be decontaminated several times throughout the calcine retrieval process.
The confinement enclosures for all the CSSFs will require electricity, 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.

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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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 designed 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 installed. Furthermore, Table 2 notes vaults that may have solids
accumulations®. These accumulations are a result of damage to transport piping during
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 contaminated.

During this step, piping, vessels, and conduit will be disassembled 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 decontaminated and flushed. Flushing 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
2 Instrument Building Cyclone Vault Cyclone Vauit
3 Instrument Building . Cyclone Vault Cyclone Vault -
Equipment Vault
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 Vanit
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 3, 6, and 7 because of the lower radiation levels in these
CSSFs. The vault superstructure is a more permanent and integral part of the CSSF
structure. At this point, the superstructure roof of CSSFs 5, 6, and 7 will be core drilled to
allow access to the existing retrieval risers located in the superstructure floor.

7. 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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CSSFs 2, 3, and 4. CSSFs 5,6, and 7 do not require shielding floors because the
superstructure will provide shielding.

8. Access bins. The distinction between CSSFs is significant in this 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 3, 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

Instrument 13 7 7
Room

Cyclone 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

Inlet Plenum 2 2

Total 0 7 7 6 28 28 28
Existing (1/bim) | (1/bin) | (2/bin) (4 /bin) (4/bin) (4 / bin)

Retrieval
Risers

Additional 24 8(26ft) | 7(01) 0 0 0 0
Lines (8are 16 ft )
. &
Required
2
(Length) 16 are 23 ft)

Retrieval 2 2in WC- 1 0 0 0 0
Line 136-1 and

s linthe
Requu:ed per remaining
Bin bins

Current Rise 0 281t 18 ft 18 ft 4are38ft | 4are39ft | 4are39ft
in Retrieval 2are37ft | 24are26ft | 24are26 ft
Line from 22are24ft
Bin to End

Total Length 1016 ft 959 ft 1038ft | 438ft 1232 ft 1309 ft 1309 ft
of Retrieval
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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. A 1 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 the core from falling into the bin vault and damaging the bins. The
8 in. retrieval lines will be extended and welded to the top of each bin. Inspection 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 they are found to be excessive the enclosure should be
decontaminated.

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.

9. 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 risers. It is
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 precaution, 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 caicine 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 6.0).
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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 retrieval 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
separately 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 Eqﬁipment 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 parameters involved in converting this technique
to remote operation. In general terms, flanged risers, approximately 4 ft to 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 inspection method is during the weld test program.

The remote hole drill will be used to provide a throughway into the bin from the new retrieval
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
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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 impact
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 cost of

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 vauits.

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 remaining rooms in the superstructure are assumed to be radiation areas.
Unless noted above, the piping or bins in the vault are assumed to be intact.

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 WCF. The line will be flushed with a grout slurry. Eventually, the line will back up. The
grout slurry will solidify just past the first wye. This makes it difficult to flush the lines that run
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 Loading 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 operation design of the
calcine retrieval system reduces worker exposure.

The calcine retrieval system consists of the equipment necessary to remove calcine from a 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 modifications have been made to Fluor-Daniels® design to satisfy the needs of the
processing options. The basic design, eqmpment, and process are based on the Fluor-Daniels®

de51gn for calcine retrieval. The Fluor-Daniels? des1gn specifies 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 alumina calcine 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 scfim 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 discussed 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 retrieval rate 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 refrieval rate can be maintained. The schedule
and other processing requirements must define that rate.

Throughout calcine processing, retrieval will switch from CSSF to CSSF as CSSFs are emptied
or different calcine types are reached. For example, the CWO option requires frequent switching
between CSSF's 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 shutting 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 transportation 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 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 suction jet will be turned on. Retrieval from bin B
begins. :

3.2.3 Process Equipment Description

The Vertical Deployment Apparatus (VDA) will extend the retrieval lines into the bins during
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 V% 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 retrieval lines 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

Jjumper 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 %
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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

2 37/bin VES-WCS-136-1 and | Wall mounted
VES-WCS-136-4

3 5 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(81in.)
7 5 VES-WS7-164 Corrosion coupons in
retrieval nozzle F

There are other miscellaneous items (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 damaging 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 transportation system they could clog or puncture the system.
The ideal solution is to detect and remove these items from the bins.

It is necessary to remove the corrosion coupons from the bins before retrieval begins. It is
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 equipment to remove the corrosion coupons from all the

® 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 maintenance cost
estimate (See section 6.0 for details).

Control of Retrieval Rate:

The retrieval rate cannot be rigidly controlled due to the nature of the system. The retrieval 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 identify 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 bin 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 must be
coordinated between the waste treatment options and CSSF closure. Political input should be
considered a major factor in determining the retrieval order.
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3.3 Calcine Transport
3.3.1 Process Basis

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 calc1mng 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 negative 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 particles may overcome the negative pressure and escape
at an erosion failure (particularly 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
particles would be pushed out of the transport system at all erosion failures. Additionally,
erosmn fatlures in the transport piping can be minimized through proper layout of the transport
system!’. The costs associated with properly designing 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 straight 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 pipe chase
will minimize “shine” 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 CSSF's 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 a 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 CSSF's 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 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 transportation 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 shielding
concrete chase is located between the CSSFs and the Waste Treatment Facility.

The transport air blower is a positive displacement blower. It functions as the transport air
blower. For the CWO and TRU Separations options, it also serves as the retrieval 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 approximately 99% of the calcine solids from the transport air. 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.

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 being retrieved. This is necessary to provide an additional
contamination confinement.

The concrete shielding chase provides shielding to the transport lines that run from CSSFs to
Waste Treatment Facility. The radiation 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 higher transport rate. It will protect the transport lines from weather damage.

3.3.4 Process Issues

Even though pneumatic transport systems have been used to transport calcine 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 in this section.

Centrally I.ocate the Waste Treatment Facility:
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
activities. 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 CSSF's 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, calcine
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 retrieval equipment within a
CSSF can be accomplished in less than a day.
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Alternative B does not adversely impact CSSF closures. Closure can begin on each CSSF when..
it is emptied. 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 between the
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 1and2 1,2,3,4,5,6,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 implementation option. It was used as the basis for the cost
estimate.

4.0  Inputto Project 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 calculations and justification for the data presented in Table 6.

The closure of the CSSFs is currently being 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

Seven Confinement Enclosures which are each 40
ft X 40 £t (978 m” total)

Seven VIC Buildings which are each 40 ft X 60 £t
(1560 m? total)

One ITS Building that is 600 £ (55.7 m?)

Location 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.

Structure Size (m?)

Construction Information

Cost (8): Preconstruction (escalation included) ~ CWO, DCWO, HWO, VWO & TRU Separations

Options

Conceptual Design $ 18,000,000
Project Management $ 2,700,000
Permitting and Documentation $ 4,800,000
Start Up Activities $ 5,100,000
Contingency $ 10,500,000

Total Preconstruction $ 41,100,000

Cost (3): Construction (escalation included) CWO & TRU DCWO, HWO, & VWO
Separations Options

Engineering, Design, and Inspection ¥ 18,500,000 $ 19,400,000
Management Reserve (PM/CM) $ 22,900,000 $ 23,500,000
Construction $ 104,200,000 $ 106,500,000
Government Furnished Eqiupment $ 18,200,000 $ 19,300,000
G&A/PIF $ 10,400,000 $ 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,
S0O2, hydrocarbons)

Radioactive wastes

Type

Energy requirements

Electrical (MWh/yr)
Fossil fuel (liters)
Permits needed for construction

Operational Information
Cost ($): Operations (not escalated)

ENGINEERING DESIGN FILE

8 64,600,000 $ 66,600,000

$ 238,800,000

1/1/2004 - 12/31/2007
1/1/2008 — 12/32/2012

$ 246,100,000

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)

NEPA documentation (prior to start of Title II
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.

CWO TRU Separations

Options

DCWO,
HWO, VWO
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Facility Operations $ 1,218,000 $ 4,661,000 $ 4,761,000
Utilities $§ 1,054,000 $ 4,158,000 $ 4,158,000
$
$

Maintenance of Equipment 7,866,000 $ 28,840,000 $ 28,840,000
Building Maintenance 9,255,000 $ 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 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 (8): 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)

Contaninants (Particulates, CO, NOx, SO2,
hydrocarbons)

Solid wastes

cwo TRU- DCWO, HWO,
Separations & VWO
Options
$ 2,555,000 § 2,555,000 § 2,681,000
$ 7223000 $ 7,223,000 $ 7,415,000
$ 4935000 $11,557,000 $ 11,864,000

$ 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

$ 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

CWO: 2,902 tons (total)
TRU-Separations: 3,627 tons (total)
DCWO, HWO & VWO: 4,353 tons (total)
CWO: 17 tons (total)

TRU-Separations: 21 tons (total)

DCWO, HWO, & VWO: 25 tons (total)
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Type 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
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 Facility 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'2. 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 CSSF's 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 Recapitulation, 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, VDAs, 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 x1000)
[Cost ltem TWO DCWO AWO VWO TRU Separatons
[OPT (unescalated) 21,267 21,257 21,267 21,267 21,267
OPC Escalation 8,358 9,358 9,358 9,358 9,358ﬂ
OPC Mgmt Reserve 0 0 0 0 0
OPC Contingency 10,475 10,475 10,475 10,475 10,475
Total OPC 41,100 41,100 41,100 41,100 41,100
TEC (unescalated) 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 . 49,892 51,611 51,611 51,611 49,992
Total TEC 238,921 246,271 246,271 246,271 238,921
TPC (unescalated) 144,460 148,298 148,298 148,298 144,460
TPC Escalation 61,688 63,199 63,199 63,199 61,688
TPC Mgmt Reserve 13,406 13,788 13,788 13,788 13,4086
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) 19,393 72,781 72,781 72,781 71,594
Operations Escalation 11,085 71,923 71,823 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 29,239 67,886 67,886 67,886 65,954
Total Cost (unescalated) 178,566 233,039 233,039 233,039 237,369
Total Cost (w/escalation, mgt reserve, & contingency) 348,880 543,371 543,371 543,371 531,023
Discounted Cost (escalated) 166,409 196,876 196,876 196,876 192,309

7.0 Recommendations 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 radiation 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
require coordination with the Waste Treatment Facility and the CSSF closure study™?. These
issues must be resolved before title design can begin.

8.0 Uncertainties
Many issues and their associated uncertainties were discussed in sections 3.1.4, 3.2.4, and 3.3.4.

These issues will not be repeated in this section. The major uncertainties, which apply to the
overall project, will be discussed in this section.



431.02¢# ENGINEERING DESIGN FILE Function File Number - SPR-WTS-01
01/29/98 EDF Serial Number - EDF-WTS-002

Rev. #00 Page 40 of 62

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, measurés 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 hands on
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 disruption 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. Ifit 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:

Loss of negative pressure in the confinement enclosure
Leakage in the confinement enclosure

¢ Bin breach caused during installation of additional retrieval risers leading to a calcine release
into the bin vault

e Loss of calcine confinement around the retrieval equipment during operation of retrieval
equipment

e Erosion failure in the transport lines
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e FErosion 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. 'H:us 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 assumptions used to develop the cost estimate are outlined 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 processing options (in
the section titled “Potential Impacts of NRC Licensing™).

Some of the potential major impacts associated with NRC licensing of Waste Treatment
Facilities, 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
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 More strict radiation monitoring
e Restrictions on sharing utilities between facilities
e More stringent evaluations of the impact from off-site hazards.

e Full testing required for emergency utilities

o Physical changes to the plant and equipment
e More elapsed schedule time required

¢ 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 transportation 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 CSSF's 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 ’S7 83:53PM P.1

Date: November 19, 1997
To: Sara Gifford
From: Dan Griffith

Subject: Pressure Drop in Proposed Pneumatic Transport System

As requested I have calculated pressure drop for four cases as shown below. All cases are
vacuum systems with a length of 315 feet. Inlet pressure to the transport line is 12.3 psia. I
assumed the transfer line was steel pipe.

FlowRate  Solids Solids Inlet Out. Pres.
Diameter atBlower  to AirRatio Flow Velocity Vel. Drop
Inches  cim . [hibh ____  kghr fom fom_ pi
4.026 800 39 2700 4635 9049 6.0
4.026 350 6.0 2700 2993 3959 3.0
4.026 350 27 1360 3380 3959 1.8
3.068 175 2.7 680 2896 3409 19

These results do not include a return air line.

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
high pressure drop. The sccond case may not be feasible for 8 vacuum system becanse 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 impottant 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 i3 a feeder to meter solids in at the desired rate and 300 feet of pipe.
We could consider using plastic pipe to save money. We probably have components in the old
pilot plant which we could use for the feeder.
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Appendix C

Equipment List
Equipment EquipmentJ'l'" itle Description Qty. Remarks
1D
CSSF Access Method: HVAC
AHU-1 Alr Handling Unit Air handling unit consists of a 7  [100% outside air unit
supply fan, heating coil, to fumish air to the
cooling coil, filters, and dampers VIC buildings
HF-1, HF-2|HEPA Filter Unit Unit consists of a prefitter, one 14 1These 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 prefilter, two 7 [This unit filters
stages of HEPA filter, and control exhaust air from each CSSF.
dampers. 1680 CFm
HF-4 HEPA Fitter 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.
EF-1, EF-3 |Exhaust Fan Centrifugal exhaust fan 14 {The fanis part of the
12 hp exhaust filter train for
each CSSF.
EF-2 Exhaust Fan Centrifugal exhaust fan 7 |Thefanis part of the
71/2hp 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
carrosien coupon retrieval
Portable CO2 Decontaminate vauits 1 |Reuseable from CSSF to
Decontamination System CSSF
New Retrieval Risers 8" 8ch 40 830" |w/ couplings each end
304L steel lines
Shielded Windows View inside confinement 14
enclosure
CSSF Retrieval System: Remote Equipment
Remote Drilling Platform Remotely drill through vault roof 1  {Ventilation confinement
a. Plug Removal Hoist 8" Core w/ 1" pilot hole Floor anchor bolts
b. Drili Motor Bridge crane placement Core capture feature
¢. Drill Bit Turret Remocte drill bit exchange Safety barriers
d. Remote Operating (handrail & signs)
Station Maintain negative pressure
Reuseable
Protable Drilling Dust Controls contamination spread 2 |Availvable on site
Collector with Exhaust Fan 2000 CFM w/ HEPA fitter Reuseable




Equipment Equipment Title Description Qty. Remarks
D
Remote Welding Remotely 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
risers problems during retrieval
Reuseable
CCTV Equipment Direct during retrieval riser 7  |Inspectriser 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: Mechanical
Retrieval lines rigid lines that form 2310 jcoupling at each end
the suction and air size:5" diameter
jet lines; stainless steel
Calcine Retrieval System: Remote Equipment
Vertical Deployment Deploys extension pipe for 7  |Ventilation confinement
Apparatus retrieval risers S8 casing for shielding
a. Plug Removal Hoist 25' tall, 6°X6' 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 Reel 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. Vertical 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

Prefiltter 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

Calcine Transportation System: Mechanical

Balancing Air Blower

Transport Air Blower

(equipment located in Waste Treatment Facility)

80 cfm

380 L/s(800 cfm)
at 69 kPa (10psi)
304L stainless steel

2

2

Provide transport
air for system as well as
suction and air jets




steel
(length depends on location of
Waste Treatment Facility)

Equipment JEquipment Title Description Qty. Remarks
ID
MF-1 Sintered Metal Filter 0.3 micron 2 [Removes calcine fines
380 Us (800 cfm) entrained in air exiting the
22" X 14 cyclone and delivers to hopper
304L stainless steel
CY-1 Cyclone 0.3mID 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 kKW (0.13 Mbtuwhr) 2 {Cools air from transport
0.3m X 2.4m blower to acceptable
380 U/s (800cfm) operating temperature
304L stainless steel of the balancing air blower
Flat Side Two-way stainless 21 {Air tight valves
Diverter Vaive steel valve, electric void of leakage
motor controlled motor located outside of
shielding to ease repair and
maintenance
Transport Air Lines 20 mm (8 in) 3041 2 |Provides air for the
stainless steel pneumatic transport
(length depends on location of system; recycled to reduce
Waste Treatment Facility) releases to the environment
Calcine Transport Lines 10 mm (4 in) 304L 4 |Transport calcine from the
stainless steel CSSF to processing
(length depends on location of facility
Woaste Treatment Facility)
Encasement Lines 15 mm (6 in) 304L stainless 4 |Encase calcine transport lines

AHU-2

HF-7

HF-8

HF-9

HF-10

Air Handling Unit

Filter Train

Filter Train

Fitter Train

Fitter Train

Air handling unit consists of a
supply fan, heating coil, cooling
caoil, filters, and dampers

Prefilter and 2 stage
HEPA filters

380 L/s (800 cfm)
304L stainless steel

Prefilter and 2 stage
HEPA filters
200 cfm

Prefitter and 2 stage
HEPA filters
3200 cfm

Prefitter and 2 stage
HEPA filters

200 cfm

1

-\

-

-

Calcine Transportation System: HVAC (Additional for DCWO, HWO, VWO: equipment located in Intermediate Transport Station)

100% outside air unit
to furnish air to the ITS

Filter air before entering
transport air blower
380L/s (800 cfm)

Filter air exiting Secondary
Equipment Room in ITS

Filter air exiting Transport
Equipment Room in ITS

Filter air exiting Transport
Roomin ITS




Equipment Equipment Title Description Qty. Remarks
ID
HF-11 Prefilter Prefiter and single 1 |Filter air entering Transport
stage HEPA filter Roomin ITS
EF-4 Exhaust Fan Centrifugal exhaust fan 1|Exhaust fan for Secondary
1hp Equipment Room in ITS
EF-5 Exhaust Fan Centrifugal exhaust fan 1 |Exhaustfan for Transport
6hp Equipment Roomin ITS
EF-6 Exhaust Fan Centrifugal exhaust fan 1 |Exhaust fan for Transport
1 hp Room in ITS
Calcine Transportation System: Mechanical (For DCWO, VWO, HWO: equipment located in Intermediate Transport Station)
BB-2 Balancing Air Blower 80 cfm 2
TB-2 Transport Air Blower 380 L/s(800 cim) 2 |Provide transport
at 69 kPa (10pst) air for system as well as
304L. stainless steel suction and air jets
|MF-2 Sintered Metal Fiiter 0.3 micron 2 {Removes calcine fines
380 Lfs (800 cfm) entrained in air exiting the
2"X14 cyclone and delivers to hopper
304L stainless stee!
cY-2 Cyclone 0.3m ID X0.6m 2 |Separates calcine from
(1'IDX2) transport air and delivers it
Raytheon recommends to facility hopper
a longer length 3'-6'
HX-2 Heat Exchanger 38 kW (0.13 Mbtu/hr) 2 |Cools air from transport
0.3m X2.4m blower to acceptable
380 L/s (800cfm) operating temperature
304L stainless steel of the balancing air blower
HP-1 Transport Hopper 4.8m3 2|Collects calcine from first leg of

transport system and delivers it
to the second leg of the transport

system
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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?) 1§teven Confinement Enclosures which are each 40 ft X 40
(978 m* total)
Seven VIC Buildings which are each 40 ft X 60 ft (1560
m? total)
One ITS Building that is 600 ft* (55.7 m?) A
Location .éSCé%nﬁnement Enclosure will be built on the roof of each

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.

Construction Information

Cost ($): Preconstruction (escalated included) CWO, DCWO, HWO, VWO & TRU Separations Options

B
Conceptual Design $ 18,000,000
Project Management $ 2,700,000
Permitting and Documentation $ 4,800,000
Start Up Activities $ 5,100,000
Contingency $ 10,500,000
Total Preconstruction $ 41,100,000
Cost (8): Construction (escalation included) CWO & TRU DCWO, HWO, & VWO
) Separations Options
Engineering, Design, and Inspection $ 18,500,000 $ 19,400,000 C
Management Reserve (PM/CM) $ 22,900,000 $ 23,500,000
Construction $ 104,200,000 $ 106,500,000

Government Furnished Eqiupment
G&A/PIF

$ 18,200,000
$ 10,400,000

$ 19,300,000
$ 10,700,000



431.02# ENGINEERING DESIGN FILE Function File Number - SPR-WTS-01

02/37/98
Rev. #00

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

100 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)
42.5 tons (total)
I
Contaminated fill (1500 yd®)
Steel/asbestos (279,000 Ib)
Lead bricks/mixed wastes (4,900 1b)
J
156 MWh/yr
283,452 liters (total)

NEPA documentation (prior to start of Title I
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
not escalation)

Facility Operations
Utilities
Maintenance of Equipment
Building Maintenance
Total Operations
Schedule start/end

Number of workers each year 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)

Energy Requirements

Electrical (MWh/yr)

Permits needed (for facility operations)

EDF Serial Number ~ EDF-WTS-002

Page 50 of 62

Cwo TRU Separations DCWO, HWO, VWO

Options 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
$ 9255000 $ 3393300 $ 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
5-Year Operation 20-Year Operation
0.5 0.25
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
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.
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 (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.
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ENGINEERING DESIGN FILE

Decontamination & Decommissionin &D

Information

Cost ($): 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)

Contaminants (Particulates, CO, NOx, SO2,
hydrocarbons)

CWOo TRU-Separations DCWO, HWO, &
Options vwo P
$ 2,555,000 $ 2,555,000 $ 2,681,000
$ 7,223,000 $ 7,223,000 $ 7,415,000
$ 4,935,000 $ 11,557,000 $ 11,864,000

$ 14,713,000 $ 21,335,000 $ 21,960,000

CWO: 1/1/2018 - 12/31/2018 Q
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 R
S

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 T
DCWO, HWO, & VWO (ITS & transport lines): 0.11 acre
U

CWO: 2,902 tons (total)
TRU-Separations: 3,627 tons (total)
DCWO, HWO & VWO: 4,353 tons (total)
CWO: 17 tons (total)

TRU-Separations: 21 tons (total)

DCWO, HWO, & VWO: 25 tons (total)
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Solid wastes AV
Type 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 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 t 6 in.) + 6(40 ft X 40 ft) = 10530 £ = 978 m?
VIC Buildings: 7(40 ft X 60 ft) = 16,800 f* = 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 include escalation, contingency, and

management and management reserve.

C. Construction 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 include escalaton.

D. The number of construction workers per year was developed from information 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 electricians, welders, and other finishing 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. Itis
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 hours of operation are (4 vehicles)(624
hr/vehicle*yr)(5 yr) =12,480 hr.

G. For CWO and TRU-Separations Options:
VIC Buildings: 1560 m? = 0.39 acre (approximately the VIC building footprint)
Transport Lines: (800 £t) (5 ft) = 4000 £t° = 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 ft* = 0.1 acre (approximately the footprint of the
shielding chase)
ITS building: 600 £ = 0.01 acre
Total = 0.5 acre

H. The construction air emissions are primarily derived from emissions of heavy equipment. 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.

1. 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 is estimated to weigh about 3,000 Ib. The lead bricks are -
assumed to weigh 1,000 Ib. ‘

Contaminated fill: 1,500 yd3
Steel and suspected asbestos material: 3(5,300 1b) + 4(3,000 1b) = 279,000 ib
Lead bricks and mixed waste: 3(300 1b) + 4 (1,000 1b) = 4,900 1b

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 br) = 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
D&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 depending upon the type of calcine and its length of
storage.

Assuming the cyclone will have 99% efficiency, the sintered metal filter will have 99.9%
efficiency, and the HEPA filter will have 99.97% efficiency. Rod Kimmitt provided these
efficiencies.

Calcine remaining in the transport air after HEPA filters:
(0.01)(0.001)(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 Facility off-gas
system.

The transportation system will release:
2(0.009 g/hr)(1409 hr) =25 g =2.8 x 10” ton

The total air emissions from both transportation systems are 2.8 X 107 ton for 5-years (5.6
x 10 ton/yr).

For TRU Separations Options (20-Year Operation):
Assuming all the transport air is exhausted through the Waste Treatment Facility off-gas
system.

The transportation system will release:
2(0.009 g/hr)(1409 hr) =25 g =2.8 x 10” ton

The total air emissions from both transportation 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 Facility off-gas
system.

The transportation system will release:
4(0.009 g/hr)(1409 hr) =50 g =5.6x 10° ton

The total air emissions from the 4 transportation system legs are 5.6 x 10°° ton for 20-years
(2.8 x 10 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 S0 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(10.8 —](26—)(37.8!:W+ 4kW)
wk yr
hr day
+ 7(24——](365——)(2(0.051%)+lkW)
day yr
+ 2(3 EJ(%W_"J(I skwy =932 Hr
wk N\ yr yr

For TRU Separations Options (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 ﬂ)[% 2’3J(37.8kW +4k7)
wk yr

+ 7[24 —hr—)(sss @J(z(o.OSkW) +1kW)
day yr

+ 2(1 ﬂ)[zé 1?5)(1 sewy =741 Pr
wk yr yr

For DCWO, HWO, VWO (20-Year Operation):
There are 4 transportation system legs operating 2.7 hr/wk for 26 wk/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 requirement for EF-5 is estimated to 800 W based
on the estimate for EF-2.

Power = 4(2.7 ﬂ)[zs w—k)(37.8kW +4EW)
wk yr

+ 7(24 i)(sss dﬂ)(Z(0.0SkW) +16W)
day r

+ 2(1 fi)[zé -“ﬁ)(l SEW)+ (24 i}(%s i‘l)(z(o.lkW) +0.8kW)
wk N\ yr day yr

MW - hr
yr

=88.7
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P. D&D costs taken from life cycle cost estimate developed by Bob Turk. See Appendix F. -
The numbers presented are not escalated.

Q. 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.

R. 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.

S. 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.

T. For the CWO and TRU-Separations Options, only the transport lines are D&D.
Transport Lines: (800 ft) (5 ft) =4000 £ = 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 £ = 0.01 acre
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Total =0.11 acre

T. The D&D air emissions are primarily derived from emissions of heavy equipment. 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 f£ x 20 x 5 /) + 2(0.2)(10 /2 x 20 f x 5 f2)
=1200#* + 400 /#* =1600 /> = 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  x 5 ) + 4(0.2)(10 f x 20 /£ x 5 ) + 5m®
=24001 +800 /5 + 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 2. This
equipment is located in the Waste Treatment Facility.

[ (2ﬁ)2 J ; ; ;
Volume = (2) 7| 5~ | (6f1) |+(B.1/*) =44 £ =1.2m

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){::(%-} G ﬁ)} +(@E.1°) +(0.5)(2)(4.8m>) = 92.8 /#* = 2.6m°
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X. The electrical energy requirement is derived from John Duggan’s suggestion 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) = 44,928 gal = 170,070 liters
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_Memo of Telephone Conversation’
Name - .. . -Orgamzat:on : - Phone
Steve Aitken . CLMITCOS&H .. G 63174
' ' 'ICPP ALARA Coordlnator ' '
Bill Landman _ Chemlcal an_d En_vxronmental Eng’§ - 6-5279 .
Dater - November 24, fe97 . - Time: 4:15 pm
] ‘_éubject: - Average Worker Dose Rate at ICPP | |

" .. Discussion:

~_Steve'was contacted for information to support development of the Project Data
* Sheet for the Separatrons Op’uons He provxded thie following information for the. -
ICPP srte : A : :
: 'Average dose (perworker)for 1996 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, hxgher due to extensive work on the tank farm

?
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Estimate of Diesel Engine Emissions

Calcine Retrieval & Transportation

Bases & Assumptions: |

1. Air to fuel ratio = 25:1 (Mass Basis)

from Wark, K. and C.F.
Wamner, Air Pollution, Its
Origin and Control, IEP,
New York, 1976, p. 446,
423

2. Diesel fuel density = 7.5 Ibs./gal.

3. Airis 21% 02, 79% N2, with a pseu

domolecular weight of 29.

4. Combustion is simulated as; C9H18 + 13.502 —> 9C02 + 9H20

5. Particulates = 5 mg/scf

Wark and Warmer, p. 446

6. CO = 2,500 ppmv

Wark and Wamer, p. 446

7. NOx = 2,000 ppmv

Wark and Warner, p. 446

8. Unburned hydrocarbons = 100 ppmv

Wark and Warner, p. 446

9, Diesel fuel (# 2 fuel! oil) contains 1 wt. % sulfur

Wark and Warmer, p. 336

10. Combustion is about 99% efficient.

Lbs. Of Construction Fuel 561,235

Lbs, Of Operations Fuel -

Lbs. Of D&D Fuel -

Total Lbs. of Fuel Used 561,235

Lb-Moles of Construction Fuel 4,454

Lb-Moles of Operations Fuel -

Lb-Moles of D&D Fuel | -

Total Lb-Moles of Fuel (as C9H18) 4,454

|

Lbs of Air for Construction Fue! (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-fuel ratio) -

Total Lbs. of Air Added 14,030,874

Lb-Moles of Air for Combustion Fuel 483,823

Lb-Moles of Air for Operations Fuel -

Lb-Moles of Air for D&D Fuel -

Total Lb- Moles of Air 483,823

Grand Total of Materials Fed, Lbs. 14,592,109

|

Exhaust Gases, Construction Fuel Total Lbs. Total Tons Total Moles Total SCF
co2 1,746,242 873 39,687 14,247,751
H20 714,372 357 39,687 14,247,751
02 1,346,300 673 42072 15,103,807
N2 10,702,170 5,361 382,220 137,217,109
'Subtotal of Major Gases 14,509,085 7,255 503,667 180,816,419
S02 11,225 5.6 :
Particulates 1,991 1.0

coO 35,257 17.6

NOx (assumed NO) 30,220 15.1

Unbumed Hydrocarbons 6,346 3.2
Suliz of Confaminants 85 089 92.5
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Project Data Sheet for Calcine Retrieval - CWO
Decontamination & Decommissioning (D&D) Information
(o} : D&D (Undi |
Decommission | $2,555,000
Decontamination $7,223,000
Demolition $4,935,000
Total D&D $14,713,000
Schedule start/end: D&D January 2033 through December 2037
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
I
Equipment used Mobile Cranes, Roll-off trucks, Dozers, Loaders
Trips | Roll-off trucks 15|per day
Hours of operation (all heavy equipment) 27,990 [Hours
|
res disturbed and duration of di n January 2033 through December 2037
New None
Previous 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 |liters (total) 1,703 |Ci
non-radioactive | Sanitary wastewater 2,295,160 |liters (total)
non-radioactive | Lube oil 5,297 |liters (total)
Solid wastes:
radioactive 29,421 |m® 294 |Ci
Non-radioactive (industrial) 22,122 jm®
Hazardous 10 |m®
Hazar ftoxic ical W,
Storage/inventory 205 |m® (total)
Pits/Ponds created (m?) None
radioactive (mixed waste) 47 |m° (total) 0 [Ci
Water usage:
Process water 2,284,875 |liters (total)
Domestic water 2,295,160 |liters (total)
Source of water| ICPP site wells
.En ray_requirements:

Page 4 of 5
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D D Assumptions

Durationof D& D = 1|years |
Heavy Equipment # Used Hours/day Daysfwk |Wkslyr 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) 3 8 5 45 5,400
Pneumatic
Ram 1 4 4 45 720
Demolition
Machine
{Remote
Control) 2 4 3 45 1,080
Total hours/yr 27,990
i
]
Total heavy equipment hours = 27,980

Assume each piece of equipment uses 6 galion of diesel fuel per ho

ur. Consumption rate from John Deere

Web Site (Construction Equipment - http://www.deere.comﬁndlproducUproducthtml)
No. of gallons of fuel used duringD & D = 167,940 | gal= ! 635,653 |liters (total)
!
Acreage disturbed is the same as for construction = 2.7 | acres
I |
D & D labor requirements are taken from D & D labor and equipment spreadsheet.
| I |
D & D costs come from the life cycle cost estimate.
| I
Assume each roll-off truck makes 3 trips per day to RWMC
No. of trips = | | | 15
Miles traveled @ 12 miles/round trip= 180] miles/day
l
Decontamination solution stored= 2,000 | gallons 205 |m®
l ;
Daily process water usage= ] 3000 gal/day = 2,284,875 | liters (total)
(washing, decon, etc.; based on 225 days/yr)
Domestic water usage = 2,295,160 |liters (total) !
Sanitary wastewater = same as domestic water usage
I l
Assume portable HEPA systems off-gas rate= 2000| scfim = 26,173 | Tons (total)
(assumes 225 days/yr)
Assume daily spent decon. solution= 2000/ gal/day 1,703,250 | liters (total)
(assumes 225 days/yr total)
Solid Waste Generation |(factors from Dave Kenoyer - D&D Program)
Factor | Sq.Ft.in Cu.Ft. of
Waste Type (cuft/sqft) |  Facility Waste Cu. Meters
WERF-LLW
Combustible PPEs 0.167 175,878 29,372 832
WERF-LLW
Combustible Building
Debris 0.128 175,878 22,512 638

Page 1 of 2




D D Assumptions

WERF-LLW
Compactable Building
Debris 0.195 175,878 34,296 972
RWMC-LLW Non-
Compactable Equipment 0.513 175,878 90,225 2,556
RWMC-LLW Non-Compt
Building Debris 0.684 175,878 120,301 3,408
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 3.44| 175,878 605,020 17,139 |amounts of concrete used.
RWMC-LLW Non-Compt
Scrap Metal 0.778 175,878 136,833 3,876
RWMC-LLW
Asbestos/ACM Covered
Pipe 0 175,878 - -
CFA Landfill Non-Compt
Building Debris 1.99 175,878 349,997 9,915
This factor is twice as large
as that recommended by
the D&D program to
CFA Landfill Non-Compt account for that large
Concrete Rubble 2.45 175,878 430,901 12,207 jamounts of concrete used.
CFA Landfill Asbestos 0 175,878 - -
HWSF Hazardous Mtrls
(Hg/PCBsletc) 0.002 175,878 352 10
Metal Recycle 0.022 175,878 3,869 110
LLW= 1,038,560 29,421
Non-Rad = 780,898 22,122
Hazardous = 352 10
Metal = 3,869 110
Electric power usage = 156,000 [kWh/yr 156 | MWh/iyr
(based on 3,000 kWh/wk - John Duggan)
Air emissions from fuel are based on the diesel emissions spreadsheet.
1 manyear of labor = 41800imanhours
Lube oil = 5,297 |liters (total)
{based on 3 gal for every 60 hours of operation)
|
Mixed waste = i 12,375 igal (total) = 47 i m3 (total)
(based on an assumed 5 55-gallon drums generated per week... work only 45 weeks/yr)
| I
Radioactivity associated with waste materials:
i
Spent decontamination solution = 1,703 |Ci
(based on an assumed average activity concentration of 1 uCi/mi)
Radioactive solid waste = 294 |Ci
(based in an assumed activity concentration of 0.01 uCv/ce {0.01 Cifm®)
Mixed waste = 0 |Ci
(based on an assumed activity concentration of 0.01 uCi/ce [0.01 Clim®])
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Project Data Sheet for Calcine Feed - TRU-Sep

Decontamination & Decommissioning (D&D) Information

: D&D (Un
Decommission | $2,555,000
Decontamination $7,223,000
Demolition $11,557,000
Total D&D $21,335,000
Schedule start/end: . D&D Ve January. 2033 through December 2037
Number of workers each year of D&D (new/existing) 155 |New workers/yr
Number of radiation workers (D&D) 104 |New workersfyr _
Average annual worker radiation dose (rem/yr) 0.19|rem/yr per worker
I
H uipment:
Equipment used Mobile Cranes, Roll-off trucks, Dozers, Loaders
Trips |Roll-off trucks 15|per day
Hours of operation (all heavy equipment) - 27,990 |Hours
|
Acres disturbed and duration of disturbance January 2033 through December 2037
New None
Previous 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 |liters (total) 1,703 |Ci
non-radioactive | Sanitary wastewater 3,301,896 |liters (total)
non-radioactive | Lube oil 5,297 |liters (total)
Solid wastes:
radioactive 29,421 |m® 294 |Ci
Non-radioactive (industrial) 22,122 |m®
Hazardous 10 |m®
Haz /toxic chemicals and w
Storage/inventory 205 |m® (total)
Pits/Ponds created (m?) None
radioactive (mixed waste) 47 |m® (total) 0 |Ci
Water usage:
Process water 2,284,875 |liters (total)
Domestic water 3,301,896 |liters (total)
Source of water ICPP site wells
|Energy r nts:

Page 4 of 5




| o | ebed

_ ‘Sinoy 008} Sl JeaA-uewl e awnssy|y
S19)JoM pel B1e / pue ‘G 'Yg ‘g SMaI0 Ul SIS IOM ||e BWNsSY|g
Mnl Y Aq sjew)iso ajofo 8l uo paseq ale SJsod (B0 |7
(yeiofeH oneq) weiboid @:pQ 9Y) Woyy a1e sajewysa Ajlep pue suojouny meid ||
'SOJON
ooo‘see’le  $ 8|qejieA
gsl'6le 9G1'6.2 ooo‘'see’le  $ [ejol,
$£9'8¢ ¥£9'8¢ 000'0€2'? $ v68'c$ 6..$ 615$ 965'c$ 08 sfenng NOQQVY| 2
goe'el gge'el (AR oz8'v$ G96$ £v9$ Lie'es 19 uojjesuqed/dald; 9
$8£'89 ¥8€'89 000'000's  § 0£9'$ geh'L$ 1618 gal'e$ LL uojeulwejuodaqg; g
- - - $ oLe'v$ 881$ Gle$ €6L'e$ LL juswisjeqy soyseqsy| v
¥09'L1 v09°'L1 ool'evv't ¢ JAYAVLS chi'Le 296$ 808'v$ 88 Bujp|ing-uojjowag| Ve
gLL'le 8LL'le ooo'oot'c ¢ agv'ss Ly6$ [ATR 2oL'e$ 4 swigysfg-uojjowad| €
gov'clL 80v'cl 000'000'L  $ 6.6'2$ 965'L$ #90'L$ 6Le's$ 66 bujpjing-uopijowaq pey| Ve
€88'LL £88'LL 000'000'9  $ 2£6'6$ €20'l$ 818$ 160'v$ LL swieisAg-uonijoweg pey| ¢
£9e'ee £9¢'ce 0oo‘ssl't ¢ gar'ed 169$ 09v$ coe'es 44 uojjezusoeleyd| |
008'01 008'ol 000°'0S. $ 0se'L$ - $IvLLs oeL'L$ 8l uojejuswnood; ad
Jf/sinoy-uely | HWN [eloL (ssejiop fep/$ lejol fep/$ Aepj$ Rep/g jejol. | Aep/HIN [eloL. uofjoun MaID|# Mai0
16 Ad) pajedolly juswdinby | [eusieN
iS00 agd
JogeT aed

Joqeq ard




D D Assumptions

WERF-LLW
Compactable Building
Debris 0.195 175,878 34,296 972
RWMC-LLW Non-
Compactable Equipment 0.513 175,878 90,225 2,556 ;
RWMC-LLW Non-Compt
Building Debris 0.684 175,878 120,301 3,408
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 3.44 175,878 605,020 17,139 |amounts of concrete used.
RWMC-LLW Non-Compt
Scrap Metal 0.778 175,878 136,833 3,876
RWMC-LLW
Asbestos/ACM Covered
Pipe 0 175,878 - -
CFA Landfilt Non-Compt :
Building Debris 1.99 175,878 349,997 9,915
This factor is twice as large
as that recommended by
the D&D program to
CFA Landfill Non-Compt account for that large
Concrete Rubble 2.45 175,878 430,901 12,207 jamounts of concrete used.
CFA Landfill Asbestos 0 175,878 - -
HWSF Hazardous Mtris
(Hg/PCBsletc) 0.002 175,878 352 10
Metal Recycle 0.022 175,878 3,869 110
LIW= 1,038,560 29,421
Non-Rad = 780,898 22,122
Hazardous = 352 10
Metal = 3,869 110
Electric power usage = 156,000 [kWh/yr 156 | MWh/yr
(based on 3,000 kWh/wk - John Duggan)
I l
Air emissions from fuel are based on the diesel emissions spreadsheet.
1 manyear of labor = 1800|manhours
Lube oil = 5,297 |liters (total)
(based on 3 gal for every 60 hours of operation) 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:
l
Spent decontamination solution = 1,703 |{Ci
(based on an assumed average activity concentration of 1 uCi/mi)
Radioactive solid waste = 294 |Ci
(based in an assumed activity concentration of 0.01 uCiee [0.01CUm™)
Mixed waste = 0 |Ci |

(based on an assumed activity concentration of 0.01 uCi/ce 10.01 Cl/m%) !
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Project Data Sheet for Calcine Retrieval - VWO, DCWO, HWO

Decontamination & Decommissioning (D&D) Information

Cost ($): D&D (Undiscounted dollars)

| Decommission | $2,681,000
Decontamination $7,415,000
Demolition $11,864,000
Total D&D $21,960,000

Schedule start/end: D&D

January 2033 through December 2037

Number of workers each year of D&D (new/existing) 160 |New workers/yr

Number of radiation workers (D&D) ) 102 |New workers/yr

Average annual worker radiation dose (rem/yr) 0.18{rem/yr per worker
Equipment used Mobile Cranes, Roli-off trucks, Dozers, Loaders
Trips |Roll-off trucks 15|per day

Hours of operation (all heavy equipment) 27,990 |Hours

res di d duration of di ne January 2033 through December 2037
New None
Previous 2.7 lacres
Revegetated None
Air emissions
non-radioactive |Fuel combustion gases (CO,, H;0, Oz, Np) 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 (fotal)
Effluents
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 |liters (total)
radioactive 29,421 |m° 294 |Ci
Non-radioactive (industrial) 22,122 |m®
Hazardous 10 |m®
H /toxi ical was
Storage/inventory 205 |m® (total)
Pits/Ponds created (m°) None
radioactive (mixed waste) 47 |m® (total) 0 |Ci
Water usage:
Process water 2,284,875 |liters (total)
Domestic water 3,412,304 |liters (total)
Source of water ICPP site wells

requir
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D D Assumptions

Duration of D& D = 1|years
Heavy Equipment # Used Hours/day Daysiwk jWkslyr 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) 3 8 5 45 5,400
Pneumatic
Ram 1 4 4 45 720
Demolition
Machine
{Remote
Control) 2 4 3 45 1,080
Total hours/yr 27,980
Total heavy equipment hours = 27,880

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 = 167,940 | gal= 635,653 |liters (total)
I 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
D & D costs come from the life cycle cost estimate.
i |
Assume each roll-off truck makes 3 trips per day to RWMC
No, of trips = | 15
Miles traveled @ 12 miles/round trip= 180| miles/day
I
Decontamination solution stored= 2,000 | gallons 205 |m°
|
Dally process water usage= 3000| gal/day = 2,284,875 | liters (total)
(washing, decon, etc.; based on 225 days/yr)
Domestic water usage = 3,412,304 |liters (total)
Sanitary wastewater = same as domestic water usage
l |
Assume portable HEPA systems off-gas rate= 2000| scfm = 26,173 | Tons (total)
(assumes 225 days/yr)
Assume daily spent decon. solution= 2000] galiday 1,703,250 | liters (total)
(assumes 225 days/yr total)
Solid Waste Generation |(factors from Dave Kenoyer - D&D Program)
Factor Sq.Ft in Cu.Ft. of
Waste Type (cu.ft./sq.ft.) Facility Waste Cu. Meters
WERF-LLW
Combustible PPEs 0.167 175,878 29,372 832
WERF-LLW
Combustible Building
Debris 0.128 175,878 22,512 638 :
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D D Assumptions

WERF-LLW
Compactable Building
Debris 0.195 175,878 34,296 972
RWMC-LLW Non- l
Compactable Equipment 0.513 175,878 80,225 2,556
RWMC-LLW Non-Compt
Building Debris 0.684 175,878 120,301 3,408
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 3.44 175,878 605,020 17,139 |amounts of concrete used.
RWMC-LLW Non-Compt
Scrap Metal 0.778 175,878 136,833 3,876
RWMC-LLW
Asbestos/ACM Covered
Pipe 0 175,878 - -
CFA Landfill Non-Compt
Building Debris 1.99 175,878 349,997 9,815
This factor is twice as large
as that recommended by
the D&D program to
CFA Landfill Non-Compt account for that large
Concrete Rubble 2.45 175,878 430,901 12,207 |amounts of concrete used.
CFA Landfill Asbestos 0 175,878 - -
HWSF Hazardous Mtris
(Ha/PCBsletc) 0.002 175,878 352 10
Metal Recycle 0.022 175,878 3,869 110
LLW= 1,038,560 28,421
Non-Rad = 780,898 22,122
Hazardous = 352 10
Metal = 3,869 110
Electric power usage = 156,000 [KWh/yr 156 | MWh/yr
(based on 3,000 kWh/wk - John Duggan) ;
|
Air emissions from fuel are based on the diesel emissions spreadsheet.
1 manyear of labor = 1800{manhours
Lube oil = 5,297 |liters (total)
(based on 3 gal for every 60 hours of operation)
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)
Radioactivity associated with waste materials:
|
Spent decontamination solution = 1,703 |Ci
(based on an assumed average activity concentration of 1 uCi/mi)
| |
Radioactive solid waste = i 294 |Ci
(based in an assumed activity concentration of 0.01 uCi/ec [0.01C¥m)
Mixed waste = 0 |Ci
{based on an assumed activity concentration of 0.01 uCi/cc [0.01 C/m®))
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Estimate of Diesel Engine Emissions

Calcine Retrieval for CWO

Bases & Assumptions: |

1. Air to fuel ratio = 25:1 (Mass Basis)

from Wark, K. and C.F.
Warner, Air Poliution, Its
Origin and Control, IEP,
New York, 1976, p. 446,
423

2. Diesel fuel density = 7.5 Ibs./gal.

3. Airis 21% 02, 79% N2, with a pseudomolecular weight of 29.

4, Combustion is simulated as: C9H18 + 13.502 —> 9C02 + 9H20

5. Partictilates = 5 mg/scf

Wark and Wamer, p. 446

6. CO = 2,500 ppmv

Wark and Wamer, p. 446

7. NOx = 2,000 ppmv

Wark and Warner, p. 446

8. Unburned hydrocarbons = 100 ppmv

Wark and Warner, 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 Construéﬁon Fuel

Lbs. Of Operations Fuel

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 CSH18) 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 air-to-fuel ratio) 5,612,310
Total Lbs. of Air Added 5,612,310
Lb-Moles of Air for Combustion Fuel -
Lb-Moles of Air for Operations Fuel -
Lb-Moles of Air for D&D Fuel 193,528
Total Lb- Moles of Air 193,528
Grand Total of Materials Fed, Lbs. 5,836,802
I
Exhaust Gases, Construction Fuel Total Lbs. Total Tons Total Moles Total SCF

co2

H20

02

N2

Subtotal of Major Gases

S02

Particulates

CO

NOx (assumed NO)

Unbumed Hydrocarbons




Subtotal of Contaminants

Exhaust Gases, Operations Fuel Total Lbs. Total Tons Total Moles Total SCF
co2 - - - -
H20 - - - -
02 - - - -
N2 - - - -
Subtotal of Major Gases - - - -
S02 - -

Particulates - -

CcO - -

NOx (assumed NO) - -

Unbumed Hydrocarbons - -

Subtotal of Contaminants - -

Exhaust Gases, D&D Fuel Total Lbs. Total Tons Total Moles Total SCF
cOo2 698,492 349 15,875 5,699,060
H20 285,747 143 15,875 5,699,060
02 538,516 269 16,829 6,041,480
N2 4,280,837.83 2,140 152,887 54,886,457
[Subtotal of Major Gases 5,803,593 2,902 201,465 72,326,057
S02 4,350 2.2

Particulates 797 04

CcO 14,103 7.1

NOX (assumed NO) 12,088 6.0

Unbumed Hydrocarbons 2,538 - 1.3

[Subfotal of Contaminants 33,875 | 17




Back up o U

Estimate of Diesel Engine Emissions

Calcine Retrieval for TRU-Sep

Bases & Assumptions:

1. Air to fuel ratio = 25:1 (Mass Basis)

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.

3. Airis 21% 02, 79% N2, with a pseudomolecular weight

of 29.

4, Combustion is simulated as: C9H18 + 13.502 —> 9C02 + 9H20

5. Particulates = 5 mg/scf

Wark and Wamer, p. 446

6. CO = 2,500 ppmv

Wark and Wamer, p. 446

7. NOx = 2,000 ppmv

Wark and Warmner, p. 446

8. Unbumed hydrocarbons = 100 ppmv

Wark and Wamner, 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

Lbs. Of Operations Fuel

Lbs. Of D&D Fuel

280,616

Total Lbs. of Fuel Used

280,616

Lb-Moles of Construction Fuel

Lb-Moles of Operations Fuel

Lb-Moles of D&D Fuel |

2,227

Total Lb-Moles of Fuel (as C9H18)

2,227

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-fue!l ratio)

7,015,388

Total Lbs. of Air Added

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, Construction Fuel Total Lbs.

Total Tons

Total Moles

Total SCF

CcO2 -

H20 -

02 -

N2 -

Subtotal of Major Gases -

S02 -

Particulates -

Cco -

NOx (assumed NO) -

Unburned Hydrocarbons -




Subtotal of Contaminants

Exhaust Gases, Operations Fuel Total Lbs. Total Tons Total Moles Total SCF
co2 | - - - -
H20 - - - -
02 - - - -
N2 - - - -
'Subtotal of Major Gases - - - -
802 - -
Particulates - -
CO - -
NOx (assumed NO) - -
Unbumed Hydrocarbons - -
Subtotal of Contaminants - -

g

[
Exhaust Gases, D&D Fuel Total Lbs. Total Tons Total Moles Total SCF
Cc02 873,115 437 19,844 7,123,825
H20 357,183 179 19,844 7,123,825
02 673,145 337 21,036 7,551,850
N2 5,351,047.29 2,676 191,109 68,608,071
Subtotal of Major Gases 7,254,491 3,627 251,832 90,407,572
S02 5,437 2.7
Particulates 996 0.5
CO 17,628 8.8
NOx (assumed NO) 15,110 7.6
Unbumed Hydrocarbons 3,173 1.6
Subtotal of Contaminants 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)

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.

3. Airis 21% 02, 79% N2, with a pseu

domolecular weight

of 29.

4. Combustion is simulated as: COH18 + 13.502 -—> 9C02 + 9H20

5. Particulates = 5 mg/scf

Wark and Wamner, p. 446

6. CO = 2,500 ppmv

Wark and Warner, p. 446

7. NOx = 2,000 ppmv

Wark and Warner, 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.

Lbs. Of Construction Fuel

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 Fuel |

2,673

Total Lb-Moles of Fuel (as C9H18)

2,673

Lbs of Air for Construction Fuel (based on air-to-fuel ratio)

Lbs.of Air for Operations Fue! (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

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, Construction Fuel

Total Lbs.

Total Tons

Total Moles

Total SCF

COo2

H20

02

N2

Subtotal of Major Gases

802

Particulates

CcO

NOx (assumed NO)

Unbumned Hydrocarbons




Subtotal of Contaminants

Exhaust Gases, Operations Fuel Total Lbs. Total Tons Total Moles Total SCF
cO2 - ! - - -
H20 - - - -
02 - - - -
N2 - - - -
Subtotal of Major Gases - - N -
SO2 - -

Particulates - -

CcO - -

NOx (assumed NO) - -

Unburned Hydrocarbons - -

montaminamts - -

Exhaust Gases, D&D Fuel Total Lbs. Total Tons Total Moles Total SCF
cOo2 i 1 ,047,J7'E§ 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 6,421,256.75 3,211 229,331 82,329,685
Subtotal of Major Gases 8,705,380 4,353 302,198 108,489,086
S02 6,524 3.3

Particulates 1,195 0.6

CO ! 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
Risk = Probability X Impact

Impact

Probability
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.

These risks will be monitored with no specific action identified.

1 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 the
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 little potential to occur during the project.

Impact Definition
High - Likelyto cause significant disruption of schedule, increase in
cost, or degradation of perfonnance.
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:
O High(@ ® High( The CSSF storage vault roof should be shored up.
O Medium (2) O Medium (2)
@® Low(l) O Low(n
Risk=3
Risk =Probability x Impact
. ops TRIGGER POINT(S) FOR EARLY RISK
Probability Definition . EE——
High -~ Likely to occurduring the project. EE—M-A—“-QN—‘

During feasibility studies, a structural analysis of the CSSF roofs|
should be conducted.




Risk Assessment - Data Sheet
Risk Type (@ Project (O Technical QOEsH

RISK: Location of retrieval risers

Locations for instaliation of retrieval risers must be identified.
Enough locations may not exist on each bin to install the
necessary retrieval risers.

PREVENTIVE PLANS

This risk has been significantly minimized by decreasing the
number of retrieval lines need for calcine retrieval.

PROBABLE CAUSE(S):

The requirements for installing retrieval risers are not cumrently
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) QO  Medium (2)
® Low(1) O Low(n
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.

Low - Has [ittle potential to occur during the project.
Impact Defmition
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.

Low - Hasfitte potential to cause disruption to schedule, increase in
cost, or degradation of performance.

TRIGGER POINT(S) FOR EARLY RISK

IDENTIFICATION:

The requirements of the riser installation process must be know
prior to the early identification of this risk.




Risk Assessment - Data Sheet
Risk Type (@ Project (O Technical (OESH

RISK: Estimated retrieval percentage too high

It is estimated that 95% 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 should
be identified through pilot plant study. The optimum configuratio
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 thermoweils and intemnal
stiffening rings and rods. The more agglomerated the calcine is
the harder it is to retrieve.

CONSEQUENCES IF RISK NOT RESOLVED

This risk will effect the closure of the CSSFs the most. The mor
calcine left in each bin will increase closure costs and lengthen
the closure schedule. Pilot plant tests show that 7% of the
calcine (ref. 9) is retrievable at a high retrieval rate.

Medium- Hasthe 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 fo 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( O High (3) schedule for CSSF closure.
O Medium (2 ® Medium (2
@ Low(D O Low(1)
Risk= 2
Risk =Probability x Impact
. e TRIGGER POINT(S) FOR EARLY RISK
Probability Definition .
High - Likelyto occurduring the project. w

During operation of the calcine retrieval and transportation
system.




Risk Assessment - Data Sheet
Risk Type (@) Project (O Technical QEsH

RISK: Intemal obstructions prevent retrieval

Internal obstructions may interfere with extension of the rigid
retrieval lines into the bins.

PREVENTIVE PLANS

Examine the available CSSF drawings to determine retrieval ris sL
locations that will not interfere with existing, internal obstruction:

PROBABLE CAUSE(S):

Each bin has its own set of stiffening rods and thermowells. The
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.

Medium - Has the potential to occur during the project.

Low - Haslittle potential to occur during the project.
Impact Defmition
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[ittle potential to cause disruption to schedule, increase in
cost, or degradation of performance.

Low

PROBABILITY IMPACT CONTINGENCY PLAN(S) IF RISK IS REALIZED:
O High(® O High (3 None.
O Medium (2) ® Medium (2)
@® Low(1) O Low(d)
Risk= 2
Risk =Probability x Impact
. . TRIGGER POINT(S) FOR EARLY RISK
Probability Definition JRIGGER POINT(S) FOR EARLY RISK_
High - Likelyto occur during the project. IDENTIFICATION:

During operation of the calcine retrieval and transportation
system.




Risk Assessment - Data Sheet
Risk Type (@ Project (O Technical (ESH

RISK: Waste Treatment Facility too slow

The waste treatment facility cannot process calcine fast enough.
It falis behind the retrieval rate of calcine.

PREVENTIVE PLANS

The processing capacity of the Waste Treatment Facility should
be defined during the conceptual design phase. The operation o
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 i
the adjoining scoping studies.

CONSEQUENCES IF RISK NOT RESOLVED

The calcine retrieval and transportation system should not
operate unless the WTF requires additional calcine. The 50% u
time estimate provides for some operational lapses. The risk is
that the calcine batch bins will overflow with calcine. This will
further contaminate the shielded cell when calcine is delivered t
the Waste Treatment Facility.

Medium- Has the potential to occur during the project.

Low - Haslitle 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.
- Haslitile potential 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 theJ
O High (3 O High@ amount of calcine processed in each batch.
O Medium (2) ® Medium (2
@ Low(1) O tow(®)
Risk= 2
Risk =Probability x impact
- o TRIGGER POINT(S) FOR EARLY RISK
Probability Definition . e
High - Likelyto occurduring 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 (QESH

RISK: Miscellaneous material prevents retrieval

The miscellaneous material may damage or plug the calcine
retrieval and transportation system. Damage tot he calcine
retrieval and transportation system or the bins may occur when
this material is picked up by the airjet. Clogging can occurifan
item enters the transportation system

PREVENTIVE PLANS

As much of this miscellaneous materias should be removed as
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 fallen into the bins. And other foreign materials hav
entered the bins. This material is scattered throughout the
calcine. [t is at different levels. It is not known exactly what
material entered the CSSFs 1, 2, and 3.

CONSEQUENCES IF RISK NOTRESOLVED -

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 coq
if the damage is extensive.

Medium- Hasthe potential to occur during the project.

Low - Haslittle 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.
- Hasllittle potential to cause disruption to schedule, increase in
cost, or degradation of performance.

Low

PROBABILITY IMPACT CONTINGENCY PLAN(S) IF RISK IS REALIZED:
. . Implement a method to remove these items before they enter th

QO High(3 O High (3 transport system.

® Medium (2) ® Medium (2)

O Low(1) O Lown
Risk = 4
Risk =Probability x impact

. - TRIGGER POINT(S) FOR EARLY RISK

Probability Definition ———L-)——
High - Likely to occur during the project. w

During operation of the calcine retrieval and transport system.




Risk Assessment - Data Sheet
Risk Type () Project (@ Technical ~ (QESH

RISK:

The objective retrieval rate is 2700 kg/hr. 1t is expected that
calcine can be retrieved near this rate. This rate is based on the
Fluor-Daniels design retrieval rate. Retrieval tests (ref. 9) show
that it is difficult to maintain any given retrieval rate.

Objective retrieval rate too high

PREVENTIVE PLANS

A minimum and maximurn 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 of
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 calcine 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
ka/hr. 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 litle potential to occur during the project.
Tmpact Definition
High - Likelyto cause significant distuption of schedule, increase in

cost, or degradation of perfomance.
Medium- Has the potential to cause some disrutpion to schedule,
increase in cost, or degradation of performance.
- Has [itle potential to cause disruption to schedule, increase in
cost, or degradation of petformance.

Low

PROBABILITY IMPACT CONTINGENCY PLAN(S) IF RISK IS REALIZED:
. . Calcine retrieval will be conducted using extra shifts if the calcin
O High (3) ® 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(1) O Low(n

Risk =3

Risk =Probability x Impact

Probability Definition TRIGGER POINT(-S) FOR EARLY RISK

High - Likelyto occur during the project. -D—E—N-Il—ml—'-

Operation of the calcine retrieval and transportation system




Risk Assessment - Data Sheet
Risk Type (O Project (@ Technicai () ESH

RISK: All calcines are not retrievable

All types of calcine are retrievable as a dilute phase using this
calcine retrieval and transportation system.

PREVENTIVE PLANS

Pilot plant tests should be conducted on agglomerated calcine.
Also samples of the calcine 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
calcine

CONSEQUENCES IF RISK NOT RESOLVED

The retrieval rate could be significantly lower than expected. Th
operating costs will increase. The schedule may fall behind.

PROBABILITY IMPACT
QO High (3 O High(3)
® Medium (2 ® Medium (2)
O Low(d O Low
Risk=4

Risk =Probability x Impact

CONTINGENCY PLAN(S) IF RISK IS REALIZED:

The agglomerated calcine must be broken up before it retrieved.
If the potential for agglomerated calcine is high for a particutar
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 Definition

High - Likely to occur during the project.

Medium - Has the potential to occur during the project.
Low - Haslittle potential to occur during the project.

Impact Definition

High - Likelyto cause significant distuption of schedule, increase in
cost, or degradation of performance.

Medium- Hasthe potential to cause some distutpion to schedule,
increase in cost, or degradation of performance.

Low - Has littie 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 transportation system on
actual calcine.
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ID__|Task Name | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014, | 20
1 |[CALCINE TRANSPORT SYSTEM i ) i i } - ) ) ) ' - i
2 CONCEPTUAL DESIGN
3 ADVANCED CONCEPTUAL DESIGN
4 PM FOR PROJECT DEVELOPMENT
5 PERMITTING
6 PROJECT MANAGEMENT
7 TITLE DESIGN
8 CONSTRUCTION
9 CORROSION COUPON REMOVAL
10 D&D RISER-INSTALLATION
1 CALCINE REMOVAL OPERATIONS .
12 BIN SET 1
13 BINSETS
14 BIN SET 6
15 BIN SET7
16 BIN SET 2
17 BIN SET 3
18 BIN SET 4
This schedule represents calcine retrieval and transportation activities for the DCWO,
HWO, VWO and TRU-Separations Options. Activities 12-18 represent retrieval of
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 Facili _
needs. All CSSFs will be prepared for retrieval by 1/1/2013.
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Lockl;eed 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 Solids 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 applied to each of those CSSFs.

3. Installation of D&D risers
4, Removal of corrosion coupons

5. One estimate each for Option A and Option B for the Calcine
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, including 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
further comments or questions regarding the estimates, please feel free to
call.

fph

Attachment
cc: Estimate File #2414-1 W
F. P. Hanson File



Lockheed Martin Idaho Technologies 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 B_‘{Z éaé f .

I. SCOPE OF WORK: - Brief description of the proposed project.

This project will prepare Calcined Solids Storage Facilities (CSSFs) #1
through #7 for retrieval and transpert of calcined waste to a processing
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.

11. BASIS OF THE ESTIMATE: Drawings, Design Report, Engineers notes,
and/or other documentation upon which the
estimate 1s originated.

a. Cost Estimate for Alternative 3, Phase I & II Special Studies, Bin Sel 1.'Bin
Set 1 Calcine Retrieval System, Raytheon Engineers and Constructors, Inc:,
11-8-94. :

b.'Feasibility Study Cost Estimate, Waste Treatment Facilities, Fluor Daniel
Northwest, 10-22-97. . :

c. Draft Bin Set Access Plan with accompanyiﬁg-tables, provided by S. E.
Gifford, cognizant technical Tead.

d. Drawings, sketches, and miscellaneous supporting information provided by S.
E. Gifford. ;

e. Title II Cost Estimate, Waste Characterization Facility, Lockheed Idaho
Technologies Co., 11-22-94. This estimate provides the basis for costs for
the Calcine Transport System Intermediate Transport Station. Costs are '

updated to current costs.
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Lockheed Martin Idaho Technologies Co.

COST ESTIMATE SUPPORT DATA RECAPITULATION
(CONTINUATION)

File No: 2414-1 ' Page 2 of 6

II11. ASSUMPTIONS: Condition statements accepted or supposed 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 significant 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
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
required.

4. Conceptual 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 accomplished
by LMITCO operating personnel.

(Continued)

— e e
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Lockheed Martin Idaho Technologies Co.

File No: 2414-1 _ _Page 3 of 6

COST ESTIMATE SUPPORT DATA RECAPITULATION
(CONTINUATION)

I1I.
5.

10.

11.

12.

-are based on historical data and estimating judgement.

(Continued)

ASSUMPTIONS: (Continued)

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.

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&D risers are assumed to
require additional personnel, therefor, the 2% allowance for training has
been applied to those estimates.

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.

The labor hours shown in the Raytheon estimate have been incorpo%ated;
however, current INEEL Site Stabilization.Agreement rates have been used,
which may differ from the rates shown in the reference.

Allowances for undefined costs and for NQA-1 have been applied as shown in
the Raytheon estimate, and are a;sumed to be appropriate for the project.

Material costs have been applied as shdﬁﬁ 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.

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 307 or 40’ x

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

‘__———_——__—__————_'————_——'———-——————“—'—-'—_J
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Lockheed Martin Idaho Technologies Co.

COST ESTIMATE SUPPORT DATA RECAISITULATION
(CONTINUATION) '

File No: 2414-1 : Page 4 of 6

II11. ASSUMPTIONS: (Continued)

13. It is assumed that minimal site preparation will be required. - Costs have
not been included for additional service and access roads.

14. The following equipment is associated with the Calcine 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 identified in appropriate drawings
and equipment lists. :

*  Ajr 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 Tabor hours for the specific
activities. It is assumed that the time frames and Tabor 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

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:

o Conceptual design: 2003 - 2005, mid-point 2004.

o Title design: 2005 - 2007, mid-point 2006.

o Construction: 2008 - 2013, mid-point 2011.

(Continued)
_——-—-—_—_—_—-—'——_————_—:————_—_——————'—'———__—__—
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Lockheed Martin Idaho Technologies Co.

COST ESTIMATE SUPPORT DATA RECAPITULATION
(CONTINUATION)

File No: 2414-1 . : Page 5 of 6

11I. ASSUMPTIONS: (Continued) ' o
e Installation of D&D risers: Mid-pdint of operations (2014 - 2033), 2023

e Removal of corrosion coupons: M{d;point of construction, 2011

19. It is assumed that the Calcine Transport System 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 Tabor
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.
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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. .

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 1ittle 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
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& 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.

L_—_____L-——————-——__————_.__._.————__——'-'——————"——-__—_—_———————___—___-—_———'—'_I



Lockheed Martin Idaho Technologies Co.

SUMMARY OF COST ESTIMATES

HLW EIS WASTE TREATMENT PLANNING ESTIMATE _ |DATE: 24 JAN 1598

SCOPING STUDIES - ' ESTIMATE NO. 2414-1

CALCINE RETRIEVAL AND TRANSPORT CHECKED

LOCATION: INEEL-ICPP ° PREPARED BY: F. P. HANSON

REQUESTOR: K. L WILLIAMS APPROVED

OPTION B
ACTIVITY
UNESCALATED ESCALATED
~ COSTS COSTS

OTHER PROJECT COSTS (OFC) - $28,300,000 $41,100,000
CSSF #1 $37,100,000 $52,750,000
CSSF#2 $24,000,000 $34,000,000
CSSFi#3 $23,400,000 $33,100,000
CSSF #4 $16,000,000 $22,500,000
CSSF#5 $14,700,000 $21,000,000
CSSF#6 $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 (A) $15,300,000 $21,650,000
HWO, VWO, DCWO OPTIONS (B) $20,400,000 $29,000,000




Lgckgged Martin idaho Technologies Co.
8V,
PROJECT NAME: HLW EIS -WASTE TREATMENT SCOPING STUDIES 1yrPe oOFesTIMATE: PLANNING

COST ESTIMATE SUMMARY

DATE:

22-Jan-1998

CALCINE RETRIEVAL AND TRANSPORT PROJECTNO:  2414-1 (OPC) ~ar
LocaTion::  INEEL - ICPP pRePAREDBY:  F. P. HANSON N & -
aequestor: K. L. WILLIAMS REPORT NaME: Cost Estimate Summary
APPRD BY:
wBS Cost Estimate Element Total Total
Element Unescalated Escalation In¢l Escalation
11 OTHER PROJECT COSTS - DESIGN ) . 5> $18,000,000
111 CONCEPTUAL DESIGN 12,500,000 5,500,000 . 18,000,000
1.2 OTHER PROJECT COSTS - MANAGEMENT ) >>  $2.700.000
121 DESIGN PROJECT MANAGEMENT 1,875,000 825,000 2,700,000
13 PERMITTING AND DOCUMENTATION > $4.809.600
13.1 PLANS AND SAFETY REVIEWS 3,340,000 1,469,600 4,808,600
14 STARTUP ACTIVITIES >>  §5,115.456
1.4.1 SO TESTING AND ORR 3,552,400 1,563,056 5,115,456
15 G IE > 80
1.5.1 G&A/PIF ADDER 0 0 0
152 PROCUREMENT FEES 0 0 | so
SUBTOTAL INCLUDING ESCALATION 21,267,400 9,357,656 | >> $30,625,056
PROJECT CONTINGENCY
MANAGEMENT RESERVE >> S0
CONTINGENCY >> $10,474,944
TOTAL ESTIMATED COST >> _$41,100,000
PROJECT COST PARAMETERS

EDI AS A % OF CONST. + GFE= "%

CONTINGENCY= 34.20%




’-33"!’,9%9" Martin Idaho Technologies Co.

COST ESTIMATE SUMMARY

PROJECT NAME: HLW EIS -WASTE TREATMENT SCOPING STUDIES TyreoF ESTIMATE: PLANNING DATE: 22.Jan-1998
. CALCINE RETRIEVAL AND TRANSPORT PROJECT NO: 2414-1 (OPC) TIME: 15:15:43
wocamont:  INEEL -ICPP prgparepeY: _ F. P. HANSON CHECKED 8Y: T
peauesTor: K. L. WILLIAMS reporRTNAME:  Cost Estimate Summary . :
. APPRDBY: % §
wBs Cost Estimate Element Total Totai
Element Unescalated Escalation Inel Escalation
149 OTHER PROJECT COSTS - DESIGN > $12,500,000
1.1.1 CONCEPTUAL DESIGN 12,500,000 0 12,500,000
12 OTHER PROJECT COSTS - MANAGEMENT S>> .81 ,87‘.3,000
1.2.1 DESIGN PROJECT MANAGEMENT 1,875,000 0 1,875,000
13 PERMITTING AND DOCUMENTATION D> _$§,340,000
13.1 PLANS AND SAFETY REVIEWS | 3,340,000 o’ 3,340,006
1.4 STARTUP ACTIVITIES ) . >>  $3.552,400
14.1 SO TESTING AND ORR 3,552,400 0 3,552,400
15 GLAPIF =8 so
15.1 G&A/PIF ADDER 0 o - (1]
152 PROCUREMENT FEES 0 o |>> 0
SUBTOTAL INCLUDING ESCALATION 21,267,400 0 |>> $21,267,400
PROJECT CONTINGENCY
MANAGEMENT RESERVE >> - §0
CONTINGENCY >> $7,032,600
TOTAL ESTIMATED COST >> $28.300,000
PROJECT COST PARAMETERS

EDI AS A % OF CONST. + GFE= "%

CONTINGENCY= 33.07%




Lgckgged Martin Idaho Technologies Co. COST ESTIMATE SUMMARY .
ev.

PROJECT Name: HLW EIS -WASTE TREATMENT SCOPING STUDIES Tvyre oF esTMATE:  PLANNING DATE: 23-Jan-1998
CALCINE RETRIEVAL AND TRANSPORT - OPTION B PROJECTNO: 2414-1-1 (CSSF 1)

TIME; 2942
LocAmoN:  INEEL -ICPP PREPARED BY: F.P. HANSON CHECKED BY: 08:54:22
recuestor: K. L. WILLIAMS REPORT NAME:  Cost Estimate Summary
APFRD BY:

/
wBS Cost Estimate Element Total Total
Element Unescalated Escalation Incl Escalation
1.1 ENGINEERING, DESIGN AND INSPECTION > $5.760.000
1.1.1 DESIGN ENGINEERING 3,600,000 864,000 4,464,000
112 TITLE Il INSPECTION $00,000 396,000 1,296,000
12 MANAGEMENT COSTS >>  $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
13.1 GENERAL CONDITIONS 236,475 104,049 340,524
13.2 SITEWORK 11,013,683 4,846,020 15,859,703
133 . CONCRETE ’ 1,521,726 669,560 2,191,286
134 MASONRY : 0 0 . 0
13.5 METALS 37,671 16,575 54,246
13.6 WOOD & PLASTICS 0 0 o 0
13.7 THERMAL & MOISTURE PROTECTION . 0 0 0
13.8 DOORS & WINDOWS 34,150 15,026 49,176
1.3.9 FINISHES . 59,314 26,088 85,412
13.10. SPECIALTIES 0 0 0
13.11 EQUIPMENT . 1,380,985 €07,633 1,988,618
1.3.12 FURNISHINGS . 0 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 £84,246 261,468 855,714
1.3.16 ELECTRICAL 492,051 216,502 708,553 -
14 GOVERNMENT FURNISHED EQUIP. . ’ >> $2.891.863
1.4.1 GOVERNMENT FURNISHED EQUIP. 2,126,370 765,493 2,891,863
15 GRAPIE - ' e . > s1840679
1.5.1 G&A/PIF ADDER 1,284,499 565,180 1,849,679
152 PROCUREMENT FEES 179,702 77,368 >» $257.070
SUBTOTAL INCLUDING ESCALATION 27,534,395 11,223,322 >> $38,757,717
PROJECT CONTINGENCY
MANAGEMENT RESERVE > §2,781,372
CONTINGENCY - - >> $§11,210,811
TOTAL ESTIMATED COST [~ >>  $52,750.000
PROJECT COST PARAMETERS

EDI AS A % OF CONST. + GFE= 22.00%

CONTINGENCY= 36.70%




Lackheed Martin Idaho Technologies Co.

COST ESTIMATE SUMMARY

PROJECT NAME: HLW EIS -WASTE TREATMENT SCOPING STUDIES TyreoFesTIMATE:  PLANNING

CALCINE RETRIEVAL AND TRANSPORT OPTIONB proucTNG:  2414-1-1 (CSSF1) DATE: 23'*’3"" 598
tocamon:  INEEL - ICPP F. P. HANSON CHECKED By: T'm
peauestor: K. L. WILLIAMS REPORTNAME: Cost Estimate Summary
APPRD BY:
wes Cost Estimate Element Total : Total -
Element Unescalated Escalation Incl Escalation
11 ENGINEERING, DESIGN AND INSPECTION L>  $4.500.000
1.1.1 DESIGN ENGINEERING ' 3,600,000 0 3,600,000 -
112 TITLE It INSPECTION 900,000 0 500,000
12 MANAGEMENT COSTS b>  $3,600,000
1.2.1 PROJECT MANAGEMENT 1,800,000 0 1,800,000
122 CONSTRUCTION MANAGEMENT 1,800,000 0 1,800,000
13 CONSTRUCTION >>  $15.843.824
1341 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
135 METALS 37,671 0 3767
136 WOOD & PLASTICS 0 - 0 0
13.7 THERMAL & MOISTURE PROTECTION 0 0 0
138 DOORS & WINDOWS 34,150 .0 34,150
13.9 FINISHES - 59,314 0 59,314
1310  |SPECIALTIES 0 0 0
13.11 EQUIPMENT ) 1,380,985 0 1,380,985
1312  |FURNISHINGS o 0 0
13.13  |SPECIAL CONSTRUCTION 221,687 0 221,687
1314  |CONVEYING SYSTEMS 251,836 0 251,836
13.15 MECHANICAL 594,245 0 594,246
1316  |ELECTRICAL 492,051 0 492,051
14 GOVERNMENT FURNISHED EQUIP. s $2.126.370
1.4.1 GOVERNMENT FURNISHED EQUIP. 2,126,370 0. 2,126,370
15 GEAPIE - b> s1284400
15.1 G&A/PIF ADDER 1,284,499 0 1,284,499
152 PROCUREMENT FEES " 179,702 o |>> $179702 °
SUBTOTAL INCLUDING ESCALATION 27,534,395 0 |>> $27,534,395
PROJECT CONTINGENCY
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%




Lgckheed Martin Idahe Technologies Co.
gv. &/956
PROJECT NaMeE: HLW EIS -WASTE TREATMENT SCOPING STUDIES TyPeoresTiMATE:  PLANNING

CALCINE RETRIEVAL AND TRANSPORT -OPTIONB  PROJECTNO:

COST ESTIMATE SUMMARY

DATE:  23-Jan-1938

2414-1-2 (CSSF 2) :45+
Lccamiont:  INEEL - ICPP F.P,HANSON . CHECKED BY:%OS,AS’w
REQUESTOR: K. L. WILLIAMS REPOATNAME: Cost Estimate Summary ; 7
APPRD BY: A/
wBS Cost Estimate Element Totai Total
Element . Unescalated Escalation Incl Escalation
14 ENGINEERING, DESIGN AND INSPECTION >>  $1.972.800
1.1.1 DESIGN ENGINEERING 720,000 316,300 1,036,800
1.1.2 TITLE It INSPECTION 650,000 286,000 936,000
12 MANAGEMENT COSTS 5> $3,111,000
1.2.1 PROJECT MANAGEMENT 1,275,000 0 1,275,000 *
122 CONSTRUCTION MANAGEMENT 1,275,000 £61,000 1,836,000
1.3 CONSTRUCTION >>  $15.903,115
1.3.1 GENERAL CONDITIONS 79,168 34,834 114,002
132 SITEWORK 6,912,013 3,041,286 9,953,299
1.3.3 CONCRETE 1,020,501 449,020 1,469,521
13.4 MASONRY 0 0 0
13.5 METALS 37,671 16,575 54,245
13.6 WOOD & PLASTICS o .o 0
13.7 THERMAL & MOISTURE PROTECTION 0 0 0
1.3.8 DOORS & WINDOWS 34,150 15,026 49,176
1.3.9 FINISHES 64,411 28,341 82,752 -
1.3.10 SPECIALTIES 0 0 0
1.3.11 EQUIPMENT 1,199,716 527,875 1,727,591
1.3.12 FURNISHINGS 0 0 )
13.13 SPECIAL CONSTRUCTION 291,171 128,115 419,286
13.14 CONVEYING SYSTEMS 278,560 122,567 . 401,127
1.3.15 MECHANICAL 596,103 262,285 858,388
13.16 ELECTRICAL 530,366 233,361 763,727
1.4 GOVERNMENT FURNISHED EQUIP, S>> $2,290,530
1.4.1 GOVERNMENT FURNISHED EQUIP. 1,684,213 606,317 2,250,530
15 G&APIE bs  $1.412.031
1.5.1 G&A/PIF ADDER 980,577 431,454 1,412,031
152 PROCUREMENT FEES 127,280 54,656 |»>> $181.936
SUBTOTAL INCLUDING ESCALATION 17,755,900 7.115512 | 5> $24,871,412
PROJECT CONTINGENCY
MANAGEMENT RESERVE »»  $§1,978,761
CONTINGENCY™ >>  §7,149,827
TOTAL ESTIMATED COST >>  $34.000.000
PROJECT COST PARAMETERS

EDI AS A % OF CONST. + GFE= 71.00%

CONTINGENCY= 36.70%




Lockheed Martin Idaho Technologies Co.
Rav, 6/9%6

COST ESTIMATE SUMMARY

PROJECT NaME: HLW EIS ~-WASTE TREATMENT SCOPING STUDIES Tyre oFesTMATE:  PLANNING

CALCINE RETRIEVAL AND TRANSPORT - OPTIONB  PROJECT NO:

2414-1-2 (CSSF 2)

DATE  23-Jan-1898

tocamioN:  INEEL-ICPP PReparepBY:  F. P, HANSON CHECKED BY:m:m 08:47:27
pequestor: K. L. WILLIAMS RePORTNAME:  Cost Estimate Summary 7
APPRD BY:
wBS Cost Estimate Element Total ; Total
Element . Unescalated Escalation Inc! Escalation
13 ENGINEERING, DESIGN AND INSPECTION | L>  $1,370.000
1.11 DESIGN ENGINEERING - 720,000 0 720,000°
1.12 TITLE 111 INSPECTION 650,000 0 650,000
12 MANAGEMENT COSTS ) >>  $2.550,000
1.2.1 PROJECT MANAGEMENT 1,275,000 o | 1,275,000
122 CONSTRUCTION MANAGEMENT 1,275,000 0 1,275,000
13 CONSTRUCTION ) s> $11.043.830
1.3.1 GENERAL CONDITIONS 78,168 ] 79,168
132 SITEWORK 6,912,013 0 6,912,013
1.3.3 CONCRETE 1,020,501 ] 1,020,501
1.3.4 MASONRY ] o 0
1.35 METALS 37,67 ] 37,671
136 WOOD & PLASTICS 0 0 0
137 THERMAL & MOISTURE PROTECTION 0 (] 0
1.3.8 DOORS & WINDOWS 34,150 0 34,150
139 FINISHES 64,411 o |. - 84,411
1310  |SPECIALTIES 0 0 0
1.3.11 EQUIPMENT 1,189,716 ] 1,199,716
1.3.12 FURNISHINGS 0 0 0
1.3.13 SPECIAL CONSTRUCTION 291,171 o0 291,171
13.14 CONVEYING SYSTEMS 278,560 ] 278,560
1.3.15 MECHANICAL 586,103 ] 596,103
1.3.16 ELECTRICAL 530,366 0 530,366
1.4 GOVERNMENT FURNISHED EQUIP. s £84,213
1.4.1 GOVERNMENT FURNISHED EQUIP. 1,684,213 0 1,684,213
15 GRAPIF >>  $980.577
1.5.1 G&A/PIF ADDER © 980,577 0 980,577
152 PROCUREMENT FEES 127,280 0 |> S$127.280
SUBTOTAL INCLUDING ESCALATION 17,755,800 0 |>> $17,755,900
PROJECT CONTINGENCY
MANAGEMENT RESERVE >>  §1,383,590
CONTINGENCY >>  $4,860,510
TOTAL ESTIMATED COST >>  $24.000.000
PROJECT COST PARAMETERS

EDI AS A % OF CONST. + GFE= 71.00%

CONTINGENCY= 35.77%




Lgckgg%ed Martin Idaho Technelogies Co. COST ESTIMATE SUMMARY
ev.
PROJECT NAME: HLW EIS -WASTE TREATMENT SCOPING STUDIES TyPEoFesnMaTe: PLANNING

DATE:

CALCINE RETRIEVAL AND TRANSPORT-OPTIONB PRoiEcTNO: | 2414-1-3 (CSSF 3) T, Zlan-1998
tocamont:  INEEL - ICPP PREPAREDBY:  F. P. HANSON cHECKED BY:  ALL
rRequestor: K. L. WILLIAMS REPORT NAME: Cost Estimate Summary

- APPRD BY:
wBS Cost Estimate Element Total Total
Element Unescalated Escalation Inel Escalation
11 ENGINEERING. DESIGN AND INSPECTION >>  $1,929.600
114 DESIGN ENGINEERING 720,000 316,800 1,036,800
112 TITLE Il INSPECTION 620,000 272,800 892,300
12 MANAGEMENT COSTS 5> $3,050,000
121 PROJECT MANAGEMENT 1,250,000 0 « 1,250,000
122 CONSTRUCTION MANAGEMENT . 1,250,000 550,000 1,800,000
13 CONSTRUCTION >>  $15,447,410
1.3.1 GENERAL CONDITIONS ] 79,215 . 34,855 T 114,070
132 SITEWORK 6,564,926 2,888,567 9,453,493
1.3.3 CONCRETE ‘ 1,020,501 449,020 1,469,521
13.4 MASONRY 0 0 0
135 METALS ' _ 37,671 16,575 54,246
1.3.6 WOOD & PLASTICS . 0 . 0 0
13.7 THERMAL & MOISTURE PROTECTION . 0 0 0
13.8 DOORS & WINDOWS 34,150 15,026 49,176
139 FINISHES - 64,411 28,341 192,752
13.10 SPECIALTIES o 0 0
1.3.11 EQUIPMENT ] 1,207,349 531,234 . 1,738,583
1.3.12 FURNISHINGS ) 0 0 0
1.3.13 SPECIAL CONSTRUCTION 291,171 128,115 419,286
1.3.14 CONVEYING SYSTEMS 278,560 122,567 401,127 -
1.3.15 MECHANICAL 619,048 272,381 891,429 -
13.16 ELECTRICAL 530,366 233,361 763,727
14 GOVERNMENT FURNISHED EQUIP. S>> $2.290.530
1.4.1 GOVERNMENT FURNISHED EQUIP. 1,684,213 606,317 2,290,530
15 GRAPIF . S>> $1.385.611
15.1. G&A/PIF ADDER . 962,230 423,381 1,385,611
152 PROCUREMENT FEES 124,116 53,264 |>> $177.380
SUBTOTAL INCLUDING ESCALATION 17,337,927 6,942,604 |>> $24,280,531
.PROJECT CONTINGENCY
MANAGEMENT RESERVE >>  §1,930,083
CONTINGENCY >>  §6,889,376
TOTAL ESTIMATED COST 2> $33.100.000
PROJECT COST PARAMETERS

EDI AS A % OF CONST. + GFE= 11.00%

CONTINGENCY= 35.32%




Lgkags%ed Martin Idaho Technologies Co.
PROJECTNAME: HLW EIS -WASTE TREATMENT SCOPING STUDIES TYPeCFESTIMATE:  PLANNING

CALCINE RETRIEVAL AND TRANSPORT -OPTION B  PRQJECT NO:

COST ESTIMATE SUMMARY

DATE: ~ 23-Jan-1998

2414-1-3 (CSSF 3) y .
tocamiont:  INEEL -ICPP HANSON BY:T‘Mm1 0:03:48
requestor: K. L. WILLIAMS REPORTNAME: Cost Estimate Summary
APPRD BY:

WwBS Cost Estimate Element Total . Total
Element Unescalated Escalation incl Escalation
11 ENGINEERING, DESIGN AND INSPECTION >>  $1,340.000
1441 DESIGN ENGINEERING 720,000 0 720,000
112 TITLE HI INSPECTION 620,000 0 620,000
1.2 MANAGEMENT COSTS >>  $2.500,000
1.2.1 PROJECT MANAGEMENT 1,250,000 0 1,250,000
122 CONSTRUCTION MANAGEMENT 1,250,000 0 1,250,000
13 CONSTRUCTION S>> $10.727.368
1341 GENERAL CONDITIONS 79,215 0 79,215
132 SITEWORK 6,564,926 0 6,564,926
133 CONCRETE 1,020,501 o 1,020,501
134 MASONRY 0 0 0
13.5 METALS 37671 0 37,671
13.6 WOOD & PLASTICS - N 0. 0 0
13.7 THERMAL & MOISTURE PROTECTION 0 0 . o
1.3.8 DOORS & WINDOWS 34,150 ] 34,150
139 FINISHES 84,411 0 64,411
1.3.10 SPECIALTIES 0 (] _ 0
13.11 EQUIPMENT 1,207,349 0 1,207,349
1.3.12 FURNISHINGS 0 0 0
1.3.13 SPECIAL CONSTRUCTION 291,17 0 291,17
13.14 - {CONVEYING SYSTEMS . 278,560 ] 278,560
13.15 MECHANICAL 619,048 0 619,048
1.3.16 ELECTRICAL 530,366 0 530,365
1.4 GOVERNMENT FURNISHED EQUIP. >>  $1.684.213
1.4.1 GOVERNMENT FURNISHED EQUIP. 1,684,213 0 1,684,213

15 GEAPIE 5> 962,230
15.1 .|G&A/PIF ADDER 962,230 0 962,230
152 PROCUREMENT FEES 124,116 0 >> 124,118

SUBTOTAL INCLUDING ESCALATION 17,337,927 0 > $17,337,927
PROJECT CONTINGENCY ’
MANAGEMENT RESERVE >>  §1,349,792
CONTINGENCY >» 84,712,281
TOTAL ESTIMATED COST >>  $23,400.000
PROJECT COST PARAMETERS

EDI AS A % OF CONST. + GFE= 71.00%

CONTINGENCY= 34.96%




ng’kgg%ed Martin Idaho Technologies Co. COST ESTIMATE SUMMARY

PROJECT NamME: HLW EIS -WASTE TREATMENT SCOPING STUDIES TyPEorestiate:  PLANNING DATE: 23-Jan-1998
CALCINE RETRIEVAL AND TRANSPORT - OPTION B PROJECTNG:  2414-1-4 (CSSF 4) TIME: 10:21-
Locationt:  INEEL -ICPP PREPAREDBY: _ F. P. HANSON CHECKED BY: y2 f27
RrequesTor: K. L. WILLIAMS REPORT NAME: Cost Estimate Summary i M /
. .- APPRDBY:
v
wBss Cost Estimate Element Total . Total
Element Unescalated Escalation Incl Escalation
11 ENGINEERING, DESIGN AND INSPECTION >>  $1,641.600
1.1.1 _ |DESIGN ENGINEERING 720,000 316,800 1,036,800
112 TITLE Hil INSPECTION ) 420,000 184,800 604,800
12 MANAGEMENT COSTS . >> $2,013.000
1.2.1 PROJECT MANAGEMENT . ’ 825,000 ° 825,000
122 CONSTRUCTION MANAGEMENT 825,000 363,000 1,188,000
13 CONSTRUCTION >>  $9,452,399
1.3.1 GENERAL CONDITIONS 42,042 18,499 60,541
13.2 SITEWORK : 2,818,113 1,239,970 4,058,083
13.3 CONCRETE . ) .. 1,020,501 445,020 1,469,521
134 MASONRY 0 0 0
135 METALS . 37,671 16,575 54,246
1.3.6 WOOD & PLASTICS . ' o |. -0 )
137 THERMAL & MOISTURE PROTECTION ; . 0 0 0
138 DOORS & WINDOWS 34,150 15,026 49,176
1.3.9 FINISHES B 59,314 26,008 85,412
13.10 SPECIALTIES . o Q 0 .0
13.11  _ |[EQUIPMENT . 944,094 415,401 1,359,495
1.3.12 FURNISHINGS 0 0 0
1.3.13 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
1.3.16 ELECTRICAL . 510,570 224,651 735,221
14 GOVERNMENT FURNISHED EQUIP. 5 290,530
1.4.1 GOVERNMENT FURNISHED EQUIP. 1,684,213 606,317 2,290,530
15 G&APIE >>  $1,038.041
151 G&A/PIF ADDER 720,862 |. 317,179 1,038,041
1.5.2 PROCUREMENT FEES 82,484 34,945 >> 117,429
SUBTOTAL INCLUDING ESCALATION ' 11,841,725 4,711,274 | >> $16,552,9989
PROJECT CONTINGENCY
MANAGEMENT RESERVE >>  $1,289,840
CONTINGENCY >>  $4,657,161
TOTAL ESTIMATED COST >»  $22.500.000
PROJECT COST PARAMETERS

ED! AS A % OF CONST. + GFE= 74.00%

CONTINGENCY= 35.93%




Lockheed Martin Idaho Technologies Co.
Reav, 6/96

COST ESTIMATE SUMMARY

PROUECT NAME: HLW EIS -WASTE TREATMENT SCOPING STUDIES TyreorestmaTe:  PLANNING

DATE: 23-Jan-1998

CALCINE RETRIEVAL AND TRANSPORT -OPTIONB prosecTNG:  2414-1-4 (CSSF 4) y 10:15:51
tocamonNt:  INEEL - ICPP PREPAREDBY: _ F.P. HANSON CHECKED BY: ""‘?M
reauestor: K. L. WILLIAMS REPORTNAME: Cost Estimate Summary s
oo AFPPRD BY:
WBS Cost Estimate Elemeni Total Total
Element Unescalated Escalation Incl Escalation
1.1 ENGINEERING, DESIGN AND INSPECTION b>  $1,140.000
1.1.1 DESIGN ENGINEERING 720,000 0 720,000
1.1.2 TITLE HI INSPECTION 420,000 0 420,000
12 ' |MANAGEMENT COSTS >>  $1,650.000
121 PRCJECT MANAGEMENT 825,000 0 825,000
122 CONSTRUCTION MANAGEMENT 825,000 0 825,000
13 °  |CONSTRUCTION 5> $6.564,166
131 GENERAL CONDITIONS 42,042 0 42,042
132 SITEWORK 2,818,113 0 2,518,113
13.3. CONCRETE 1,020,501 0 1,020,501
134 MASONRY + 0 ] 0
1.3.5 METALS, . 37,671 0 37,671
136 WOOD & PLASTICS o o 0
1.3.7 THERMAL & MOISTURE PROTECTION 0 0 0
1.3.8 DOORS & WINDOWS 34,150 0 34,150
1.3.9 FINISHES 59,314 0 59,314
1.3.10 SPECIALTIES ] ] 0
1.3.11 EQUIPMENT 944,094 ] 944,094
1.3.12 FURNISHINGS 0 ] 0
1.3.13 SPECIAL CONSTRUCTION 246,630 o . 246,630
1.3.14 CONVEYING SYSTEMS 251,836 0 251,836
13,15 MECHANICAL 559,245 0 590,245
1.3.16 ELECTRICAL 510,570 0 510,570
14 GOVERNMENT FURNISHED EQUIP. >> 51,684,213
144 GOVERNMENT FURNISHED EQUIP. 1,684,213 0 1,684,213
15 G&A/PIF >  $720.862
1.5.1 G&A/PIF ADDER 720,862 0 720,862
152 PROCUREMENT FEES 82,484 o |>> $82484
SUBTOTAL INCLUDING ESCALATION 11,841,725 0 |>> S$11,841,725
PROJECT CONTINGENCY
MANAGEMENT RESERVE >> $905,172
CONTINGENCY >>  §3,253,103
TOTAL ESTIMATED COST >> _ 516.000.000
PROJECT COST PARAMETERS

EDI AS A % OF CONST. + GFE= 74.00%

CONTINGENCY= 35.12%




ngkgs%ed Martin Idaho Technologies Co. COST ESTIMATE SUMMARY

PROVECT NaMe: HLW EIS -WASTE TREATMENT SCOPING STUDIES TyreorestMate. PLANNING DATE: 23-Jan-1938
CALCINE RETRIEVAL AND TRANSPORT -OPTIONB  PROECTNO:  2414-1-5 (CSSFs5-7) ™ 10:36:37
LOCATION t: INEEL - ICPP PREPARED 8Y: F. P.HANSON - CHECKED 8Y-
requestor: K. L. WILLIAMS . REPOAT NAME: Cost Estimate Summary
. . APPRD BY:
WBS Cost Estimate Element Total Total
Element Unescalated Escalation Inc! Escalation
11 - ENGINEERING, DESIGN AND INSPECTION . >>  $1.332,000
1141 DESIGN ENGINEERING . 720,000 172,800 892,800
1.1.2 TITLE (1} INSPECTION 305,000 134,200 439,200
12 MANAGEMENT COSTS >>  $2,188,800
121 PROJECT MANAGEMENT 760,000 334,400 . 1,094,400
122 CONSTRUCTION MANAGEMENT 760,000 334,400 1,084,400
13 CONSTRUCTION >> $8,533.071
1.3.1 GENERAL CONDITIONS 33,568 14,770 48,338
132 SITEWORK ’ 2,818,113 1,238,970 4,058,083
13.3 CONCRETE 113,649 50,006 163,655
13.4 MASONRY . . 0 o | Q
13.5 METALS . . 37,671 18,575 . 54,246 °
136" WOOD & PLASTICS . ) ’ 0 : 0 0
137 THERMAL & MOISTURE PROTECTION 0 0 0
13.8 DOORS & WINDOWS .. 34,150 15,026 49,176
1.3.9 FINISHES ) ) 64,411 28,341 92,752
13.10 SPECIALTIES ) . 0 0 0
13.11 EQUIPMENT . 1,116,330 . 491,185 1,607,515
13.12 FURNISHINGS 0 0 0
13.13 SPECIAL CONSTRUCTION 291,171 . 128,115 419,286
13.14 CONVEYING SYSTEMS 278,560 122,567 401,127
1.3.15 MECHANICAL 619,048 272,381 ’ 891,429
13.16 'ELECTRICAL 519,072 228,392 . 747,464
14 GOVERNMENT FURNISHED EQUIP. > $2,290,530
14.1 GOVERNMENT FURNISHED EQUIP. 1,684,213 606,317 2,290,530
15 ’ G IE >> 984.743
151 G&A/PIF ADDER 683,839 300,89_4 984,743
152 PROCUREMENT FEES ' 76,100 3213 |>> $108.236
SUBTOTAL INCLUDING ESCALATION 10,914,805 4,522,475 >> $15,437,380
PROJECT CONTINGENCY
MANAGEMENT RESERVE™ > $1,191,658
CONTINGENCY >> _ $4,370,962
TOTAL ESTIMATED COST >>  §21,000,000

PROJECT COST PARAMETERS

EDI AS A % OF CONST. + GFE= 12.00% ’

CONTINGENCY= 36.03%




Lockheed Martin Idaho Technologies Co.
Rav, 6/96

COST ESTIMATE SUMMARY

PROJECT Name: HLW EIS -WASTE TREATMENT SCOPING STUDIES TyreoFesTiMATE:  PLANNING

CALCINE RETRIEVAL AND TRANSPORT -OPTION B  PROJECTNO:  2414-1-5 (CSSFs 5 - e | Ban198
wocamont  INEEL-ICPP - PREPAREDBY: _ F. P. HANSON CHECKED 8Y:
requestor: K. L. WILLIAMS REPORTNAME: Cost Estimate Summary
APPRD 8Y:
wBs Cost Estimate Element Total Total
Element Unescalated Escalation Incl Escalation
1.1 ENGINEERING, DESIGN AND INSPECTION 5> $1.095.000
114 DESIGN ENGINEERING 720,000 ] 720,000
112 ‘ITITLE 11 INSPECTION 305,000 0 305,000
1.2 MANAGEMENT COSTS b $1,520,000
1.2.1 PROJECT MANAGEMENT 760,000 0 760,000
122 CONSTRUCTION MANAGEMENT 760,000 0 760,000
13 CONSTRUCTION > $5,925.743
13,1 GENERAL CONDITIONS 33,568 0 33,568
132 SITEWORK 2,818,113 0 2,818,113
133 CONCRETE 113,649 0 113,649
13.4 MASONRY 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
1.3.9 FINISHES 64,411 0 64,411
1.3.10 SPECIALTIES 0 0 0
1.3.11 EQUIPMENT 1,116,330 o 1,116,330
13,12 FURNISHINGS 0 ) (]
1.3.13 SPECIAL CONSTRUCTION 291,171 o 291,171
1.3.14 CONVEYING SYSTEMS 278,560 0 278,560
1.3.15 MECHANICAL 619,048 0 619,048
1.3.16 ELECTRICAL 519,072 (] 519,072
1.4 GOVERNMENT FURNISHED EQUIP. b>  $1,684.213
1.4.1 GOVERNMENT FURNISHED EQUIP. 1,684,213 0 1,684,213
15 GRA/PIE > $683.849
1.5.1 G&A/PIF ADDER 683,849 0 683,849
152 PROCUREMENT FEES 76,100 0 .i>> §76,100
SUBTOTAL INCLUDING ESCALATION 10,914,903 0 |»>> $10,914,905
PROJECT CONTINGENCY
MANAGEMENT RESERVE" >> §836,990
CONTINGENCY >>  $2,948,105
TOTAL ESTIMATED COST > $14,700,000

PROJECT COST PARAMETERS

EDI AS A % OF CONST. + GFE= 13.00%

CONTINGENCY= 34.68%




ngkgged Martin Idaho Technologies Co. COST ESTIMATE SUMMARY

PROJECT NaME: HLW EIS -WASTE TREATMENT SCOPING STUDIES TyreorF estimate:  PLANNING DATE: 23.Jan-1998
CALCINE RETRIEVAL AND TRANSPORT PROJECTNO:  2414-1 (D&D RISERS) TIME; 11:01:
wccationt:  INEEL - ICPP PREPAREDBY:  F. P. HANSON CHECKED BY: P }8
RrecuesTor: K. L. WILLIAMS REPORT NaMg: Cost Estimate Summary 4
. AFPRD BY: A
/4
WBS Cost Estimate Element Total Total
Element Unescaiated Escalation Incl Escalation
1.1 ENGINEERING, DESIGN AND INSPECTION >>  $550,200
1.1.1 DESIGN ENGINEERING 260,000 62,400 322,400
112 TITLE Il INSPECTION 1 130,000 137,300 267,300
12 MANAGEMENT COSTS - > $1,071,.200
1.2.1 PROJECT MANAGEMENT 260,000 275,600 535,600
122 CONSTRUCTION MANAGEMENT 260,000 275,600 535,600
13 CONSTRUCTION ) >>  $5,361.072
13.1 GENERAL CONDITIONS ' 21,208 22,481 43,689
132 CSSF #1 . : 653,452 692,670 1,346,132
133 CSSF #2 228,733 242,457 471,190
1.3.4 CSSF #3 228,733 242,457 471,190
1.3.5 CSSF #4 . ) 98,069 103,953 202,022
13,5 CSSF #5 ) 457,419 484,864 942,283
13.7 CSSF #6 : 457,419 484,864 /942,283
13.8 CSSF #7 o 457,419 484,864 ' 942,283
15 GRAPIE ' >> 560,746
151 G&A/PIF ADDER . 272,207 288,539 560,746
15.2 PROCUREMENT FEES . 26,025 27586 |>> $53,611
SUBTOTAL INCLUDING ESCALATION 3,810,694 3,826,135 |>> $7,636,829
PROJECT CONTINGENCY
MANAGEMENT RESERVE - >> $597,543
CONTINGENCY -~ : >> $2,065,628
TOTAL ESTIMATED COST - >>  $10,300,000
PROJECT COST PARAMETERS

EDI AS A % OF CONST. + GFE= 171.00%

CONTINGENCY= 34.37%




Lockheed Martin Idaho Technologies Co. COST ESTIMATE SUMMARY
avy,

PROJECT NAME: HLW EIS -WASTE TREATMENT SCOPING STUDIES tyeecresnMate:  PLANNING DATE: 23-Jan-1998
CALCINE RETRIEVAL AND TRANSPORT PROJECTNO:  2414-1 (D&D RISERS) TME. 10:56:11
LOCATION 1 INEEL - ICPP PREPARED BY: F. P. HANSON CHECKED BY: Z[_Zﬁ
pecuestor: K. L. WILLIAMS REPORTNAME: Cost Estimate Summary
APPRD BY:
wBsS Cost Estimate Element Total . Total
Element Unescalated Escalation Incl Escalation
14 ENGINEERING, DESIGN AND INSPECTION >>  $380,000
1.1.1 DESIGN ENGINEERING . 260,000 0 260,000
1.1.2 TITLE 1§ INSPECTION . 130,000 0 130,000
1.2 MANAGEMENT COSTS >>  $520,000
1.2.1 PROJECT MANAGEMENT ) ) 260,000 0 260,000
122 CONSTRUCTION MANAGEMENT 260,000 o 260,000
13 CONSTRUCTION ) > §$2,602,462
1.3.1 GENERAL CONDITIONS 21,208 0 21,208
13.2 CSSF #1 653,462 0 653,462
13.3 CSSF#2 228,733 0 228,733
13.4 CSSF #3 ' 228,733 0 228,733
13.5 CSSF#4 98,069 0 98,069
1.3.6 CSSF #5 457,419 0 457,419
13.7 CSSF #6 457,419 0 457,419
1.3.8 CSSF 47 } | 457,419 0 457,419
15 G&A/PIF ’ > 272,207
1.5.1 G&A/PIF ADDER 272,207 ] 272,207
1.5.2 PROCUREMENT FEES ) 26,025 0 |>> §26.025
SUBTOTAL INCLUDING ESCALATION 3,810,694 0 > $3,810,694
PROJECT CONTINGENCY '
MANAGEMENT RESERVE >> $290,069
CONTINGENCY . ) >> $989,237
TOTAL ESTIMATED COST >>  $5.100,000
PROJECT COST PARAMETERS

EDI AS A % OF CONST. + GFE= 15.00%

CONTINGENCY= 33.83%




Lgckgs%ed Martin idaho Technologies Co.
ov.
PROUECT NAME: HLW EIS -WASTE TREATMENT SCOPING STUDIES TyreoFesnMate: PLANNING

COST ESTIMATE SUMMARY

23~Jan-1998

EDI AS A % OF CONST. + GFE= 71.00%

CONTINGENCY= 34.58%

CALCINE RETRIEVAL AND TRANSFORT PRQUECTNG: - 2414-1 (CORR CPNS) T . yreamo
LOCATION 1: INEEL -ICPP PREPARED BY: F. P. HANSON CHECKED BY: ﬂ‘
RecuesTor: K. L. WILLIAMS REPORT NaME:  Cost Estimate Suramary
APPRD BY: _M/
[ 4
WBS Cost Estimate Element Total Total
Element Unescalated Escalation Incl Escalation
11 ENGINEERING, DESIGN AND INSPECTION ) 5> $85.456
1.1.1 DESIGN ENGINEERING 43,500 10,464 54,064
1.1.2 TITLE Il INSPECTION 21,800 9,592 31,392
12 MANAGEMENT COSTS > $129.600
1.2.1 PROJECT MANAGEMENT 45,000 19,800 64,300
122 CONSTRUCTION MANAGEMENT 45,000 18,800 64,800
13 CONSTRUCTION >>  §627.799
1.3.1 GENERAL CONDITIONS 233,310 102,656 335,966
132 SITEWORK o -0 0
1.3.3 CONCRETE 0 o 0
1.3.4 MASONRY ] ] 0
1.3.6 WOOD & PLASTICS 0 0 0
137 THERMAL & MOISTURE PROTECTION 0 0 0
1.3.10 SPECIALTIES 0 0 0
1.3.11 EQUIPMENT \} 202,662 89,171 291,833
13.12 FURNISHINGS E 0 0 0
1.3.13 SPECIAL CONSTRUCTION ~ 0 0 0
1.3.14 CONVEYING SYSTEMS ’é 0" 0 o’
1.3.15 MECHANICAL E 0 0 )}
13.16 ELECTRICAL 0 0 0
] 1.4 GOVERNMENT FURNISHED SERVICES — I>> 43 578
1.4.1 COUPON RETRIEVAL 89,707 43,871 143,578
15 G2APIF b $211,105
1.5.1 G&A/PIF ADDER 146,501 64,504 211,105
152 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
PROJECT COST PARAMETERS




Lockheed Martin Idaho Technologies Co.
Rav, 6/96

COST ESTIMATE SUMMARY

FROJEC:I‘ NAME: HLW EIS -WASTE TREATMENT SCOPING STUDIES Tyre OFesTMATE:  PLANNING

DATE: 23~]Jan-
CALCINE RETRIEVAL AND TRANSPORT PACUECTNG:  2414-1 (CORR CPNS) TIME: 11,53?01998
LOCATION 1; INEEL - {CPP PREPARED BY: F. P. HANSON CHECKED BY:
requestor: K. L. WILLIAMS REPORTNAME: Cost Estimate Summary
APPRD 8Y:
wBs Cost Estimate Element Total : Total
Element Unescalated Escalation Inc! Escalation
11 ENGINEERING, DESIGN AND INSPECTION >>  $65,400
111 |DESIGN ENGINEERING 43,600 o 43,600
1,12 TITLE HI INSPECTION 21,800 e 21,800
12 MANAGEMENT COSTS b>  $90.000
1241 PROJECT MANAGEMENT 45,000 0 45,000
122 CONSTRUCTION MANAGEMENT  ~ 45,000 0 45,000
13 CONSTRUCTION *b> 8435972
1.3.1 GENERAL CONDITIONS 233310 ] 233,310
132 SITEWORK 0 0 (]
133 CONCRETE 0 0 0
13.4 MASONRY 0 ] 0
1.3.6 WOOD & PLASTICS 0 0 0
13.7 THERMAL & MOISTURE PROTECTION 0. 0 ]
1.3.10 SPECIALTIES 0 ] 0
1.3.11 EQUIPMENT 202,662 ] 202,662
1312 FURNISHINGS 0 0 0
1.3.13 SPECIAL CONSTRUCTION 2] 0 4]
13.14 CONVEYING SYSTEMS ] o 0
1345  |MECHANICAL 0 0 [
1.3.16 ELECTRICAL 0 0 0
14 GOVERNMENT FURNISHED SERVICES [>> $89.707
1.4.1 COUPON RETRIEVAL 99,707 ] 99,707
15 G2A/PIE b>  $146.601
1.5.1 G&A/PIF ADDER 146,501 0 146,601
152 PROCUREMENT FEES 4,285 0 |»> $4.285
SUBTOTAL INCLUDING ESCALATION 841,965 o |>> $841,965
PROJECT CONTINGENCY
MANAGEMENT RESERVE >> $68,657
CONTINGENCY" >> $214,378
TOTAL ESTIMATED COST >> $1,125.000
PROJECT COST PARAMETERS

EDI AS A % OF CONST. + GFE= 72.00%

CONTINGENCY= 33.62%




Lockheed Martin Idaho Technologies Co. COST ESTIMATE SUMMARY
Pno.xecr name: HLW EIS -WASTE TREATMENT SCOPING STUDIES TrresoresTMATE: PLANNING

CALCINE RETRIEVAL AND TRANSPORT -OPTION B  PROJECT NO:

2414-1 (TRANS SYS A)

DATE: ©  23-Jan-1998

LOCATION 1: INEEL - lCPP PREPARED BY: F. P. HA CHECKED sznm 1?:/48:01
REQuEsTOR: K. L. WILLIAMS REPORT NAME: Cost Esnmate Summary .
APPRD BY: /
wBS Caost Estimate Element Total Total
Element Unescalated Escalation Incl Escalation
1.1 ENGINEERING, DESIGN AND INSPECTION >>.  $2,606.400
1.1.1 DESIGN ENGINEERING 1,450,000 638,000 2,088,000
1.1.2 TITLE 1l INSPECTION 360,000 158,400 518,400
12 MANAGEMENT COSTS >>  $1,756,800
1.21 - |PROJECT MANAGEMENT 720,000 0 720,000
122 CONSTRUCTION MANAGEMENT 720,000 316,800 1,036,800
13 CONSTRUCTION . p> $8.870.190
13.1 GENERAL CONDITIONS 32,491 14,296 46,787
13.2 SITEWORK 264,243 © 116,267 380,510
133 CONCRETE 945,754 416,132 1,361,886
134 MASONRY 0 o 0.
135 METALS 0 0 0
136 WOOD & PLASTICS 0 0 0
137 THERMAL & MOISTURE PROTECTION 0 0 0
13.8 DOORS & WINDOWS 0 o 0
13.9 FINISHES 0 ] 0
1.3.10 SPECIALTIES 0 - 0 0
13.11 EQUIPMENT 322,925 142,087 465,012
13.12 FURNISHINGS 0 0 0
13.13  |SPECIAL CONSTRUCTION ) 0 0 0
13.14 CONVEYING SYSTEMS 0 0 0
13.15 MECHANICAL 4,584,441 . 2,021,554 6,615,995
13.16 ELECTRICAL 0 ) 0 0
14 GOVERNMENT FURNISHED EQUIP. >> $1,427.453
144 GOVERNMENT FURNISHED EQUIP. 1,049,588 377,855 1,427,453
hE] G&APIE >>  $1,143,343
151 G&A/PIF ADDER 793,988 349,355 1,143,343
152 PROCUREMENT FEES 72,085 30,882 {>> $102,977
SUBTOTAL INCLUDING ESCALATION 11,325,535 4,581,628 >> $15,907,163
PROJECT CONTINGENCY
MANAGEMENT RESERVE™ >>  $1,154,386
CONTINGENCY >>  $4,588,441
TOTAL ESTIMATED COST >>  $21.650.000
PROJECT COST PARAMETERS *

EDI AS A % OF CONST. + GFE= 25.00%

CONTINGENCY= 36.10%




Lockheed Martm Idaho Technologles Co.

COST ESTIMATE SUMMARY

PROJECT NAME. HLW EIS -WASTE TREATMENT SCOPING STUDIES Tyreorestimate:  PLANNING

CALCINE RETRIEVAL AND TRANSPORT -OPTIONB  PROJECT NO:

24141 (TRANS SYS 4)
SON

DATE: 23-Jan-1998

LOCATION 1 INEEL - ICPP PREPARED BY: F. P. HAN CHECKED BY:T'ME‘ 1’87:m
pequestor: K. L. WILLIAMS REPORTNAME: Cost Estimate Summary
APPRD BY:
wBS Cost Estimate Element Total Total
Element Unescalated Escalation Incl Escalation
11 ENGINEERING, DESIGN AND INSPECTION 5> $1.810,000
1.1.1 DESIGN ENGINEERING 1,450,000 0 1,450,000
1.1.2 TITLE i1l INSPECTION 360,000 o 360,000
12 MANAGEMENT COSTS >>  $1,440,000
1.2.1 PROJECT MANAGEMENT 720,000 0 720,000
122 CONSTRUCTION MANAGEMENT 720,000 0 720,000
13 CONSTRUCTION > $6,159,854
1.3.1 GENERAL CONDITIONS 32,491 0 32,491
132 SITEWORK ' 264,243 0 264,243
13.3 CONCRETE 945,754 0 945,754
1.3.4 MASONRY 0 0 0
1.3.5 METALS 0 ) 0
13.6 . {WOOD & PLASTICS ] 0 0
1.3.7 THERMAL & MOISTURE PROTECTION ] 0 0
13.8 DOORS & WINDOWS 0 0 0
1.3.9 FINISHES 0 0 0
1.3.10 SPECIALTIES ] 0 o
1311  |EQUIPMENT 322,925 0 322,925
1312 |FURNISHINGS 0 0. 0
13.13 SPECIAL CONSTRUCTION 0 0 0
1.3.14 CONVEYING SYSTEMS 0 ] 0
1.3.15 MECHANICAL 4,584,441 0 4,594,441
1.3.16 ELECTRICAL 0 ] 0
14 GOVERNMENT FURNISHED EQUIP. b>  $1.049,598
14.1 GOVERNMENT FURNISHED EQUIP. 1,049,588 0 1,049,598
1.5 G&ARIE >  $793,988
15.1 G&A/PIF ADDER 793,988 0 753,988
1.5.2 PROGUREMENT FEES 72,095 0 |> 2,095
SUBTOTAL INCLUDING ESCALATION 11,325,535 0 |>> $11,325,535
PROJECT CONTINGENCY
MANAGEMENT RESERVE >> $807,553
CONTINGENCY >>  $3,166,912
TOTAL ESTIMATED COST ° —- >»  $15.300,000
PROJECT COST PARAMETERS

EDI AS A % OF CONST. + GFE= 25.00%

CONTINGENCY= 35.09%




ngkggesed Martin ldaho Technologies Co. COST ESTIMATE SUMMARY

pROJECT NameE: HLW EIS -WASTE TREATMENT SCOPING STUDIES Tyre oFestivaTE:  PLANNING DATE: 23-Jan-1998
CALCINE RETRIEVAL AND TRANSPORT -OPTIONB rrosscTNO:  2414-1 (TRANS SYS B) TINE: 15:40:38
wocamon:  INEEL - ICPP PREPAREDBY: _ F. P. HANSON cuecken ay: | POA
requestcr: K. L. WILLIAMS REPOAT NAME: Cost Estimate Summary . 7
. APPRD BY:

WwBS Cost Estimate Element Total Total
Element Unescalated Escalation Incl Escalation
11 ENGINEERING, DESIGN AND INSPECTION >> $3,513,600
1.1.1 DESIGN ENGINEERING 1,950,000 858,000 2,808,000
112 TITLE Il INSPECTION 490,000 215,600 705,600
1.2 MANAGEMENT COSTS >>  $2,379.000
1.2.1 PROJECT MANAGEMENT 875,000 o 975,000
122 CONSTRUCTION MANAGEMENT . ’ 975,000 425,000 1,404,000
1.3 CONSTRUCTION : >>  $11,345,257
1.3.1 GENERAL CONDITIONS 39,795 17,510 57,305
132 SITEWORK 342,206 150,571 492,777
133 CONCRETE 1,009,448 444,157 1,453,605
13.4 MASONRY N 0 0 0
135 METALS ’ 7 38216 16,815 55,031
136 WOOD & PLASTICS 1,332 ) 586 . 1,918
13.7 THERMAL & MOISTURE PROTECTION 4,808 2,115 6,923
13.8 DOORS & WINDOWS 8,801 3,872 12,673
13.9 FINISHES 12,391 5,452 17,843
1.3.10 SPECIALTIES ' 0 0 0
1.3.11 EQUIPMENT 660,480 .290,611 951,091.
13.12 FURNISHINGS 0 0 0
1.3.13 SPECIAL CONSTRUCTION 28,952 12,739 41,691
1.3.14 CONVEYING SYSTEMS ’ 0 [ 0
1.3.15 MECHANICAL : " 5,656,948 2,489,057 8,146,005
13.16 ELECTRICAL 75,274 33,121 108,385
1.4 . | GOVERNMENT FURNISHED EQUIP. : b>  $2,525.494
1.4.1 GOVERNMENT FURNISHED EQUIP. 1,856,981 668,513 2,525,494
15 G&A/PIE >> $1,354.244
15.1 G&A/PIF ADDER 940,447 413,797 1,354,244
15.2 PROCUREMENT FEES 97,356 41351 |>> $138,707

SUBTOTAL INCLUDING ESCALATION 15,163,435 6,092,867 >> §21,256,302
PROJECT CONTINGENCY
MANAGEMENT RESERVE > >>  §1,536,370
. 4
CONTINGENCY ; >>  $6,207,328
TOTAL ESTIMATED COST -~~~ ~~ "= ~—="~ - - - '>>  $29.000,000
PROJECT COST PARAMETERS

ED! AS A % OF CONST. + GFE= 25.00%

CONTINGENCY= 36.43%




Lgkagg%ed Martin Idaho Technologies Co. COST ESTIMATE SUMMARY '

PROJECT NAME: HLW EIS -WASTE TREATMENT SCOPING STUDIES TYpEoFesTMATE:  PLANNING DATE: 23-Jan-1998
CALCINE RETRIEVAL AND TRANSPORT -OPTION B  PROJECTNO: 2414-1 (TRANS SYS B) TIME: 5:41:59
wocanont;  INEEL -ICPP prepAREDBY:  F. P. HANSON CHECKED BY: )l
pequestor: K. L. WILLIAMS RePORTNAME: Cost Estimate Summary
. APPRDBY:
wBS Cost Estimate Element ‘ . Total - ; Total
Element . Unescalated Escalation incl Escalation
11 ENGINEERING, DESIGN AND INSPECTION ) 5> $2.440.000
1.1.1 DESIGN ENGINEERING 1,950,000 0 1,950,000
1.1.2 TITLE Il INSPECTION 480,000 0 480,000
1.2 MANAGEMENT COSTS ] ' . > $1.950,000
121 . |PROJECT MANAGEMENT . 975,000 o 975,000
122 CONSTRUCTION MANAGEMENT ’ 975,000 0 975,000
1.3 CONSTRUCTION : S>>  $7.878.651
1.3.1 GENERAL CONDITIONS 39,795 o 39,795
13.2 SITEWORK 342,206 0 342,206
13.3 CONCRETE ) 1,809,448 o 1,009,448
1.3.4 MASONRY 0 0 0
1.3.5 METALS ' . 38,216 0 38,216
1.3.6 WOOD & PLASTICS 1,332 0 1,332
137 THERMAL & MOISTURE PROTECTION ’ 4,808 0 4,808
1.3.8. DOORS & WINDOWS 8,801 0 8,801
1.3.9 FINISHES - 12,391 0 12,391
1.3.10 SPECIALTIES . 0 0 0
1.3.11 EQUIPMENT 660,480 0 660,480
1.3.12 FURNISHINGS 0 0 0
1.3.13 SPECIAL CONSTRUCTION 28,952 0 28,852
13.14 CONVEYING SYSTEMS 0 0 0
1.3.15 MECHANICAL ) 5,656,948 0 5,656,848
13.16 ELECTRICAL ’ 75,274 0 75,274
1.4 GOVERNMENT FURNISHED EQUIP, . > $1.856,081
1.4.1 GOVERNMENT FURNISHED EQUIP. - 1,856,981 o 1,856,981
15 G&APIE . > $940,447
1.5.1 G&A/PIF ADDER 840,447 [} 940,447
1.5.2 PROCUREMENT FEES . 97,356 0 >> - 7.356
SUBTOTAL INCLUDING ESCALATION 15,163,435 0 >> $15,163,435
PROJECT CONTINGENCY
MANAGEMENT RESERVE > $1,077,343
TOTAL ESTIMATED COST '>>  $20,400.000
PROJECT COST PARAMETERS

ED! AS A % OF CONST. + GFE= 25.00%

CONTINGENCY= 34.53%
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LOCKHEED MABTIW

Lockheed Martin Idaho Technologies Company
INTERDEPARTMENTAL COMMUNICATION

Date: January 28, 1998

To: S. E. Gifford MS 3765 6-5162
From: R. J. Turk _,/?ﬁ/j«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.

Methedology:

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
RIT 08-98

Page 2

Assumptions:

The scope of work and requirenients of all related activities are vague at this 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,
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



W 921600285 (Mg Waks) THOISNVUL ONY TYAIIULIY SNIOTYO PSS

(3
-

I3 413
o388

NNOIPINMIL K0}  KOLO 10 001 UN0ED QN0 B J0J08) JNOIER

FORTIIROD PYIONOITIG SARFTMND
10D RNy PAUNCI1iQ

(pepase) 60O MIOL OM
(A2uaBu11u00 B ‘eANTAI Y340 UO[RIEIEE ) 150D [¥10L
(pam? #OD NIL OAIWK
{payepeaseun) 130 eiof |

-1-1-2- Eésggagj

7000 § UGN R39 (M) $00] 104 vPL
%0'S3 @ Asusbunuo suojpssdo-ysod snd
uofpNas3 sid

(Poppeasoun) (V)OJANG SUCIRISSO-1804
UojoLe3

000 Of
[-X-1-2-
000 O
200 O]
000 O]
oo00 O]
000 O

000 O]

000 O

8
]
s
-2

%
s

£555 ZRELE:
g
E
gNOGO
%

g
pRER 2R
g
£

1500 § U39 M) SUOINIO0 IOL
%00t 8 A2ualupuiod suoiesdo snid
uotas3 snid

(poppeassun) 101NN SOIRINSD
MImUNN [T ]
Waudnby §o SeUIRITH

8
-
©
&
g
3
3
]
3

°°°
£
§.:
X
xud

» Ayoed $39301L/8U0|RISO

(- 224X
[-X-1-2-1-]
-X-2-2-2-1
=1-2-21-2-1

0T

®r'e
20T
rno'e

1or'}
Tic

L

13

ETTAL

0852
£00's

004

2429
s20'z
r°0o'e
1o
Tie
e
.73

(13

pepNateun odL
(0d1) 8138 N2 2 IV 40} 110D PO ML

AuaBUpp0 ‘681 0 ‘380 BUIPN{Y DXL MIOL
10 AsueBunuod snd
10 A8 isieleURLY Sid
0 UL Snid
(pappeaseun) 931 MOL
14§ VYD ‘dpb ‘woy
e Ll ]
W Pefesd

ALEIEEEW
0GOFX 1693 KY,

”w
z

20183 UOLRNID 201083 LYENISR
208K BURUNGY sy (957) %00 K0T
FIYY 2] (v 8fs 25-g)jtodsunit pus [WACWISY SUIO[ED



£ | =°WT €5  doogggedg IsCegf 200009090902 U SRdggsag | weeEsd
[
T R S ) 4,\,,//”:‘:#

R e ;%’g oy m/v R o iy ,’6’5 o e
B ,,mw*%z . %% "i'jj:,,ﬁ i M g’,m's %gy ﬁ - o ,,:/él/” ,ﬁy M/ .
S zﬁ%vwﬁw G gﬁ ,WJ%%W%M%, @%,WWM
prae W%v Mm, S S ,,sxmss*xi;" S i
N W%Jﬁm 'm?‘é’wﬂmz’”w ﬁ,m % ,WM,&?'M%”’V e ,ﬁé/%?ﬂf‘/':o/mxfamwmswé'%
sz T TR BRERESE| RERE3S
P A o= X-X-X-F-% (=J2-F-¥-¥-1] A-R-2-F-K-] -R-X-¥-) oW o P == - L3 L-X-X-X-] -
5°% A =3°3=geazgangs Rg3zans

- "
O wn -a-N-X-¥-] -2-2-X-X-] -X-X-X-¥-1 [-2-X-¥-1 Owo L~ =N e (-2-X-¥-) bl o~
2=g BIOIRZ=IZFBNES g22588%
- [ -
B33 -N-X-X-¥-) * Q0000 =22 -X-X- -R-Y-N-) 0 wo P o 0 P P P o000 facd ~ o -
§°8 SETITETEZERERY gREE8dR
pi] - e e O n§°§«g§
- N~ VO MO [-X-X-X-X-) VMO M -2-2-¥-] O wo P o= - ™ X ] [-X-¥-7-] O W) -
7% S8R°88 5288 ==T3=gtangesss 2E58s8
- - - - ) e T O ozogﬂas
g i
> 3.3 [-X"-) o o ™ < Do [-T-F-X-] ow e P o= o -t ©o e [-X-F-X-) o= O W) 08
g§78 SS8°8g 28ER3383 3538y AR P L ZS83838
- - ) —3:.--53 go—oz ok B X ) gg:gﬂ::
- o -
5555 55555588
o 3] P - - ]
x 8338 EB28388885%

o3 8238 5Bz 3§3§£ E £
12 as g 2
;3; & ;
181 :

o
EEEE EEEEEEES
i--X-¥-) VDO N 0w
S3% BEE £ || %%% % ¢
Kaoa 8 go o e <

1

(TEC)

{TPC)
& contingency)

Proj Mt, & Pesmitting

2

H
< %
3 :
§ g 2 < g £ s % g 24 i
z £ E - z 2 ®F 2 -}" e 2
: vEE, 3 18 ¢S Il

i 5.1 i Y 3 gﬂ_, s

§§ HREERT AT § § i §§ el g
s 3343 H 52535-°E 2f 3z 25,.225,1 §§: 3| .5 % §§§§§§
3t Pl il 3 iR
s c:,g L33 = 0153 H - AE E] s 5 Eﬂ 2 3.-
FE) e HHE faa H R U L R L
§ iz :: BE ¢ HEE &

escalsted CALCINE RETRIEVAL AND TRANSPORT (system A-Syr.)ads17200001:25 PM



TOTAL ANNUAL COST(escalated 5yr.)
CALCINE RETRIEVAL AND TRANSPORT A

FACILITY

/é % 7
A8 2
i

OO Tt
R \\\\e s

NN

“&\\{\\\\}“

R -
N A NSNS

i i AR

A PRI

IR %
S L A ; e
’ %m%wmmﬂ%y/\{ \\\\\f{:@\{"r:ﬁ%{%%m
S,

2

Y
T hRnRix

2% SERERNIRRERIRNRRR

A

s

.)' 2 '/l e 335 £ ’gv
R Y
__aOaOOs
RRNER \QQ&Q\\\&\»\\\\
o

o
%:’?}éx : %
R RN 20N

TR

“%E%W T
¥ '7}}2-//' ,.4‘ SRz
\\\\\\\\\\\\\'\\\\\\\\Q\\\(
R
S

| waddun

SRR
SRR
RN

i
i
7

YEARS




CUMLATIVE DISCOUNTED LCC (5yr.)
CALCINE RETRIEVAL AND TRANSPORT A

FACILITY

S
R s
ki s
e S
G e
S
s s
G

25455
o

2 955
A

2352

s
A

5
sy

e

£ 2
i
%%x@xgﬁ“‘;vm 2
SR
R i
SR b b
T R A SR
i A
e e
e U B
it
e U S B B
o

e N S Vg
0 AT i i
B e o T
S b i
2 .
Ao it i S 2
i i 2 i
% : e
i
S e
7 % A R i
R R
SR N
: i
e )
S

7
i Sy
S

s
AR R AT

R
% %
S
7%

e ?
RN

SRR 2
S .

%% m) AR 5%
T ”,

2 W, e
o -
LR

7

S e WWW@&%’?”,
AN% e ” o

.

SRR 2

R

s

e S A A
S
R
o i
o

ROSLIAIS

G
i ,

ngsasy:

s

e

o ;
G, s
S
e
S

P PL205%
e

% £ %
RS A R A0,

i

-
i s
R R AR LA 2 S S L orris et
S e o A iy s
i
A e e e e A
IR
5, A R A e R
S e e R A L
G R A s ,__f,:'xﬁ”;;_ ,5‘/3,’%9":;, 2 ff:%":-"-":?
; i
R

55
o
7

; S
i
e
i Bt
e

i

R

Sk

92 %A/’

P oA,
207

o
i
N

i

X A

%

i
G
,

5

,
S
o 4
i s e
G e
N g
o Y ey
i i Z
2 27

R

e s LSS
R s
/?é"'wf/m// 955 .4/’,/’/:44'52 :.'é’,w T2

R
R
%

.
,

5
CITOTRS:

e
% : i
22 RS b s S
e G
Fers 7 i W, G
e asens oA Rn e

5

s
G
Koo

A

05

o

S

R

3

8

055

.

353 "
SRR
.

i
G

L G
i

SO SRR
G
7 D D
- %}W o
? A Ly R AT
e i R

Gas A */""%’%?m

i 3

o 7 e N
e A

_\
g
‘%‘\%

% N0
%

N
£§\

%8
X:
R

%

L
R ke
e 2 A
s *@éﬂ"%%” N
ﬁf/‘/;r%/"” e X
G N S
A T R e
2

2

%
R

SN v
2

7

27 2%

2

i N

5215550

X

,

: i
e
7 DD SRR R 2%,
o

i 6;;
Z .
e e

st 2
s o 7 ;l’ LT
R %,%W i %ﬁ%ﬁ.

(000LX) S¥VT1104

YEARS




Nd 16:T00002/485% (4407 Wwans) LY OJSNYEL ONY TYAIIVIIY BNIDTVO Paisevse

$}302 PIRNISS J0)

FORNINRJIR0D PeanoIsi] IARTIIND
150D RIULY PANUN0IH10
NSO 10031 uN0ITI GO B S0} o3t
) 1400 MIOL
.rc.ac_!s.-..t:zsa.co_ad:zzou..s»
(oerr 109 NPL W

0309 ‘03

0
I

o000

[=X-2-X-

22—

o 0o o

[-Z-2-1-

(-X-X-4~

o000 O]

[-X-2-4-

00O O

&
-

S585 ZE55E8s

hus
6o0¢

“

EEEE BEEEEEEDS®

VASTREDIG5 § GOINNITE @) SUCINA#S0 W10
Ko'ot 05&538.8?:8.%
vopengend
PNy N
oamunoNp BupIng
waudnbY o exsuNy

£

n“.—o—
c

£8

-

1

1

i

113 Amoeg sesdoigpuoipiedo
el

0000 Vv
5
g

-1-2-1-1-J

00000

cooocoe

-2-X-1-1-4

coocoo

104 T3

«oo«—

[ 11X
7o'

1er's
Tie

[.1]3

[1]3

1134l

T00 2}
[543

[21.x4
7o'

164

o3 s8a i 31 Dd1 0L
20 AsusBunuos snid
10 9AISS nLBeUNL soed
10 Uojepase engd
PIRNISIN D)
(0d1) 8158 N@ 2 VIV 20) 130 1efosd NIOL

AUABUNUIOD ‘681 JBUI “a88 BUIPDII] DI 14101
20 KaBopuod sngd
10 SAIISEE JsLIBEUTL snid
P uojmprse snid
(Pompeaseun) 931 M)0L
WHUIINI0L T VIO "GNDR ‘UoPRII0Y

(0331) 8138 2 NQ TV 30) WOD PHRUNISE NIOL

ARREUHUOS P 84111 10 ‘UOTIE38 BUN{IV 04O 104
e o 30 KsusBupuod snid
10 eAsS8a peiNBerew snid
10 UoiRIse sryd

{ 20) WO

nHri
Z102

nre
1102

el

He'w

sz
S
1002

wes
P002

0PN U RN
a8k Bununes

0003X ¥802
30)3¢4 UOINIS R
sishpeuy (327) 190D HUA AT
(v sfs 14-07)iodsur), pus {EAOWGY SUID[BD



Wd LCZTISNIZ/ISX(MOZ-Y Whitks) LUOSSHVIEL ANV TYASIHLTY SNISTVO paisiesss

Y06 20% SI0G01 T 20 Y0) KD €50 051 FLIVE]) 099558 15T°Csh 0005} 01N TRNISIISIR00 PIRRIOIII] SARIRIND
862'1$ £50'1$ 02028 60028 093'78 [33X%4 80tz 8808 0L 01218 1900 JTULY PBjUROISIQ
R3] 00 seet 09t roec 13 €00°'¢ =7%3 (03 0082 SIOIPANNISe K0 KOS 1003 08D GHO B J0)0) Ynodep
0685t SIz'ose 1s2'oe S0S'¥5E 120'%e to'sic eI 919's0c 620'062 #0'602 N312) JHOD MIOL SARIUND
$91'8 a2 or't ste'e [ oL o£8%0 e $60'8 Sz {AREUNL0I B ‘0A1TA1 10U OIS ) 1300 MIOL
091°00) 08024 1o'sLl [T YL €50'¢0s 005’003 8ze's) $00'YSH o0'ert (powmasaun) j503 jos ea LY
002'¢ co2'e £92'¢ £02' soz'e soz'c £02'e £92' 8L0'S 109'22 i ) 3409 0L
() [1] ['] [}] 0 [1] [i] [] [} [}
0 0 0 [ 0 0 0 0 [ 0 %0'94
(] 0 [ 0 [ 0 0 0 0 o
(] 0 0 0 [ 0 0 0 0 o
bopiesdo-ad P %000 uotioiseq
vopeado-eld 0 %00'S UojruKINpI0S9q
$180 ‘63 o K000z Uot a0
¢ Suojendo 8od|
E1X) 61 1203 StSZ [2} (Y3 0 117K W50 Y00 W03 W USININ 10 jW) SUCTNL
869" 169"} 0L oL’} 189°} o't 109"} 55 SIS o't %0'0¢ 8 Ao suojwssdo snid
y00'c 082 009 £65'2 SIeT W' zo'z 28’ 062"} 'l . (uoiwpeasgend
[523 02'¢ €'t €92'¢ o02'c R'c 2’ (14 'c £L's (popr ) MR {wsrdo
709’} 'l 't W'l o9t st st W' ') W't Zyus v %002 oRmus Y Dupang
He's HE'S Y He's 1e) He'h He's HE' He's g 18918 10 %008 Waudnb3 o exususen
161 1l 81 1ol 1 10} 161 81 1) 11 4si 00'cs 035 00062 SN
1 I I 1 24 i 2 I n 1 A 508 TP L i)
108 108 t0) 104 101 101 108 104 104 108 K ad 9 siopisdo
I I I i n 18 I m I I awd 5o8 ad 3 Hoddogriciiessnpy
vy " ” " ”» ” " " " " g <os M4 T siosjAsadng
[ 0 9 ) [} [] [ [ ] [ Ay g8t 314 Sv0 Y39 2410
I " " ” " " v " ”" " s el 314 90 sty
o1 o o o 1 o o o o o Wt SuIs a4 g0 seletny
(13 AR s393034/800 w300
0 0 0 0 0 0 [ 0 [ 0 508 g o Hoddngpso]wsjspurIpy
0 0 0 0 0 0 0 ] [ [ b  sed ad o YI9L IO
] 0 0 ] 0 0 0 0 [ 0 g o0ls 314 0 s100uy
0 [} 0 [} 1] 0 0 0 0 0 oostis 34 © safisuey
0 Uopuippueviimoes
MANSN 092
0 0 0 [] 0 0 ) 0 e Y FSURBON03 431 Y '318 BUBORO Od1, MIO1
0 0 0 0 0 [ 0 [ (7] €60's 20 AsuaBunuod snid
0 0 0 0 0 [ 0 [ 0 €ee') 1P aatasns pubusbeew engd
0 0 [ [ ° 0 0 0 oL 280 P ucrpIse I
0 0 0 0 0 0 0 0 o'y 6ts'0) PayNassn 941
(0d1) 8138 NA LTIV 10) 180 134j01d viog
(1 0 0 ] [ 0 [} 0 0 eyt 1103 ‘634 YU ‘230 CUIPNII D3I FRIOL.
0 0 0 0 0 0 0 [] 0 00z'L 10 Asustionuod snd
0 b 0 0 0 0 0 0 0 £66't 10 easias usiaBeiews sngd
0 0 0 0 0 [ 0 0 [ 'L 10 UOIHNIY Snfd
0 [} [ 0 0 0 0 [ [] L' (pammaseun) 931 NOL
s8s'st WHLINI0LJ B VB0 'dnbY ‘UoiPMujsuod
8oyt 1034 UojPNISLOD
6oL W Prford
uoiaedeuy ‘ubjseq oy
[} pope2esun 931
(031) 118 2 NG TIV 20} 1300 pamiisy 104
0 0 0 ] 0 0 0 0 [ re Asustigo g 'aAsIR YU ‘o) re3se BUPNIGV OdO MIOL
0 0 0 0 0 0 0 0 910 ste 10 Aausbupuod siyd
0 [} 0 0 0 [ 0 0 0 0 . 10 SAI102 RisaTew I siid
0 0 [ [ 0 0 [ [ oL oL o uoirpase snid
0 [ ] ] 0 0 0 0 o'y o'y {poyepeaseun) 940 MO
oL ou's Gn-p)g pus Burjse)
Buused 8 ‘O fosd ‘ubseg mnpdenscd
ote’} ey oze'} oL’y ozt 189’} §60°4 1854 ws' S0%'4 201 U NI 200 U EIes
0z [ 0l 2 ot o "n [ z 1 204 Do sirfeuy (921) 1800 400X
[£4::4 1202 0202 [-]1::4 (1154 2002 9102 [11:4 Y102 (31134 nehpedsyy (v 848 24-0z)uodsuns), pus [eAcweY Ll0jBD




Vi JSTIREBUISHX(HA0T-Y WINAS) LYOSSNYHA ONY TYATINAIY NIDTYO Peisieate

$TCL8H
oon”:

[T 4
s6r'0)

coz'e

70081
Sy'is
"ot
0Ly
020}

€oz'e

oY oLh
roy'is
0o
serey
150’6
$00'C0
e

100924
<9'l$
2%

1470
085'l$
169'S

IsLesl
s«ou-n

600 Jenuuy p .
10 91 N0I8P BNO B 20)3%) wroasp)
(popmass) 1300 NjoL A NIUIND
(Auabunuod B ‘assed Yl 'UOIRNISE (4) 180D 0L

NI PIRNIN ) KOTD

(payn ) 1500 NjOL A )
(pampedseun) 1200 4104

-E-2-X-

[-X-X-2-1

0

(Poppeaseun) pOIQNg SUCIIIGD 1804
uojpoueq

UO{HUIUN 0300
%00'0C uoptsLLiodng
wod)

wofeedo-aid
11509 °0u3

g
!
s;s

TRSURRE RGO ¥ UOjNISS jn) NRI0 ML

g
=

§588 545858

o]

*o'0t B AousBupuo stiojwsedo snid

. Uotwpeasy shid

%007 T somu o Buomng
%00'0 WaudnbE Jo aRNUNURN
S 000'62 ohin

&

H Aygovg $393084/suc| IS0

&
BEEE BEEEEEESS®
2
£
}
5

CX-X-X-X-3

-X-2-X-2-

- X-X-2-2-]

00000

[-X-¥-X-X-]

[—Z-2-J-¥-4

[-X-2-%-1-

-2-2-X-X—

XA -2-1-)

- X--J-4-)

00000

[-X-2-X-N-}

00000

(-X-2-X-1-]

[-X-2-1-X-)

-X-2-X-2-]

-T-2-F-%-1

-2-2-2-2-)

-2-2-X-X-]

[-2-2-2-X-J

00000

-X-2-X-3-J

- E-2-2-X-/

00000

- X-2-X-J-]

PoNIIAN OdL
(0d1) S138NQ LTIV 20) 1300 PO MOL

AueBunuoa *esl i ‘a8 L3y O3 19908
10 Ausbunuod sned
10 SANSA) sl URw s1id
1o uojeeass engd
(poymeosoun) D34 ML
4 ¥ V30 'dnba

Uoiredsiy ‘ubiseq oxs
PINRISIIN YL
(031) S138 2 NS TV 40 180D PIRUASE RI0L

(papepeasaun) 94O 4905
g pue Buneey,
Bupssed ¥ 10N fosd ‘ubisea enideducd

nsT
R

nre
-4
1502

20rT

nz
820%

[J14
2404

T
202

$S1T
124
RS

180T

o0
200

700’}
£20%

20)30) UOTENILe 2010 UORENIIR
.wu» Buprnod siskpeuy (927) 10D HAO-WXT
neA s {v sAs 24-0z)3i0dsuns), pue [SACWAY SU[2D



T oy RS stne onoe  E mo e
y%%mwwwm» '4% 2 %ﬂmm,' fﬂzf’%ﬁ%%mwz#”df,,¢ﬁ%% /Mé%ﬁnmﬁy
i SR o ,/ﬁ" ;,, i Nmé{m,m 2;4:&; i ,,g”/,,, S i ,{st,{;,xz,’
R me M W R W’”‘"’” Mﬂa«éﬁ W”ﬂ ;w:;g-' e ”” i o e

e R i o w” g
P G W ,%g;;w' i M ,W 2% M'yxs/,/ﬁr /%;;/ VNH:M:;/’%;%, i it

oAoA o\'N\N'
s
.

553

gsg ©oocoo CEEEE) 0000 DOCOCOOO0000600 )
« 1] 8888588 133838585
g;g --X-X-¥-] ooooe CE-2-X-¥-) - X-7-¥-] 2:°:=§=§§_3§§,§_§ oocoe §§.§-§§§.§
e aeNy] e ge 3]
o~ - -
igEE Esisigsn
, 2333 p22Esgasys 358 g
i Tes # :
i i
1 N i
EEEE EEEEERED™® vTT
OO VOON=O«—
ssgm-ogge ¢ llesr 1|| s
Sow goa b
o 4

280 hr-shiftfyr,

lon, Mgt ressrve, &

Totel Estimeted Cost for ALL BIN 7 85T8 (TEC)
080, Gt Tes,
Totel Project Cost for ALL 7 BIN 8ETS (TPC)

Yotal Cost (;

iscount factor € OMB discount rete of

Construction, Equip, G8A & Procurement
Manegers
Enghosers

Discounted Annuel Cost

Other Tech,

Cunwtztive Total Cost (unescalated)
Totel Cost (wf escelation, ot reserve, & contingency)

Cumidative Discounted Costs{escalal

Fachity/Adinistretion

Calclne Removal and Transport{20-yr sys A)

Votal Cont (Uescaloted)

escalated CALCINE RETRIEVAL AND TRANSPORT (system A-20y1.)x31/26/0812:40 P4



2 4l is
L

5
0
%

X R
> AR TR
R 3
SRR N
X3
R wM
R N
S RN
S R
N ./VW f/" 3
WRY N

oo @ W/
.
L
SR AR N R RN R

A R
& % N

./..2..//./

R
TR ﬁ./%x//

; 2 AR

3 %WMWMW R X S

R NS R
RN %nw, R % .~////MW X

.,v
X

R R N 3

R WA X TR

R SR /%%%wa

S

N3N

'3
R
N

RRUUHRERY

ALITIDVA

3
R
3

0
000

¢

0G

000°00L

000
000
000

V LHOdSNVYL ANV TVAIRILIY ANIOTVO

0971 A3LNNODSIA JAILVIANND

0Gl
00¢
0Gc

(000LX) S¥V110d




FACILITY

TOTAL ANNUAL COST(escalated)
CALCINE RETRIEVAL AND TRANSPORT A

YRR %

™, ARG
mm&m&mm\mm&mw

2
7
iy i ;MWV,' 2
S
S
i S w"//,mﬁf
A R .4-:.%”
S B
i R
:’-‘;I_svmfﬂ; /41” ,m NW/@,«/ A

A
', ,,;%z% %/:/4 i
i

I .’W m IJ'N .’I /
9%
P % ,,,;9* I
MM% ,4%

MJ%A %
' MN o‘l” ’ ”

an}S"Z -” u:‘-" 54

o s

2 ,zsn's
2 "?*9'-" s"', % /ygf
i

T

o

S /;:,”m .4*'*,;:”"/ S

Ry S p%z@e/
£

.v 'w;;m,x*ﬂ MMW S ,/ . i

e i

e i’ i /
M £
x "555’%“”5, 4 %
Kot e
3 Co

93757,
av ‘W', RATI: u

S R
,sss,., 'N%:"”"'W 0 / ”'é@’ 40

2 *.ff«;ﬂm"’..”

mu

~.‘5~.

R ."W‘"”:

';ng o ,~,
e
R
M ,'
”.

s

% \m\m NS

g ;

s R

” s

.
RN
ey

%
RN
S E

%

TR
S
3

X
A

e
\\xg;\:
3

AR

R R

R

’ R
2 s?ﬁx"'%%,

YEARS




W $S:Z100002/19p0 (M402-q Wenks) LHOJSNYIEL ONY TVAIIULIY SNIDTYO paijRate

Sh (3]

nooo_n

Ti98)
cL0'88

FRNTII[IR0D PIPNCITIG SANFAIND
800 NNULY PERIN0ISI]
10 9103 NOIHP A0 P J0)28) NV
(papeass) 10D ML SANRUND
(Aauabuniod ¢ ‘aAsssad Yiul ‘WIS () 150 NIOL
(pom ) 1600 MIOL
{payepaseun) oo oL

$}102 pINNILS J0) %059

7003 § UGN LTy
*®09) T Aotsdupyiod suoimisdo-10d o04d
. co.!.o.-sz
wpusdosld 40 %009 T uopowsn

1o
#1809 °6u3 0 K000Z

0000

-X-X-X-)

[-2-4-X-)

© OO0

0000

L-X-2-2-)

[-R-2-2-)

-X-2-1-/

=R-Z-J -]

™
]
<

S85% ZE5ELE3

JI53 § VOIS ] SUCT.

%008 B Asuatunuod suojwisdo snid

Uojppeosy snid
eie'ols 19 %002 " soumtiapi Soppeg
1068018 10 %008 WHLANDb) JO XNNUNUNN
00'cs © 43 000’62 N

[ Amvd $892004)su0iiedo

nyse
o«v 3

'L
eLz'el

vnvmﬁ

198'L
4L 'L
812’8l
7©0'0b
5y
L

(- X-2-X-1-J

[-X-2-F-X-J

X

18T
us

oe's
064'0}
81T
(1324
ow's

1473
'y

-2-X-X-X-1

ToL
(2144

«:.——
80«

ooun
$00's

S00's

ek
(1223

"o'r
189

§69's
e

ToL

1413

N—v (13

Qs 338 208 D 1910,
30 AusBuyriod snyd
10 SAHSR UGN Shid
10 UojrIse anid
PapIssn 041
(241) $138 N 2 VIV 10) 300 Pefosd oL

ASUSBURKIOD ‘a8 YBu 098 DU O34 MO
30 AsusBuuod snid
20 BAHSES URLIGEUR L ntd
10 LojENISe St
{pagepeassun) 034 0L
4B VED ‘dnbR L
L] co:ﬂ:*coo
W peord
uondadauy ‘uBiseg ol
PONISNINOIL
(931) 3138 2 NG TIV10) MOJ PANLINE N IOL

A2ueBUNUod @ ‘easessa 0 ‘uoiwpeass PN D40 ICL
10 Asustiunuod snd
10 833381 WG URLY Sryd
10 uojepeste engd
(pOppIsIn) 04O MIOL
driuig pue Gupse),
Bupuiied ¥ O [03d WBtsaq renydesuo)

(1023

HE

STy

100

00

2013 uotNIe
2004 GUynod sikpeuy (307 1800 9K3-KT
Nehp3sy (g 843 JA-0zhiodsuss] PUR jRACWEY SUIIIRD

JOJE) UOTRNISY



W SETINRT/I X (4A02-q Wainks) LYOISNVEL ONY TVAIIHLIY INIOTVO Pajejease

VIG' VLt $S00LF o DR T T Y] 168507 060108 wrest $20Z9} 150 e} 619051
020'IS 960'l$ £50'28 NS $81'78 o' ' 2yYes 208'¢s oriels
ey 0L0 s0't 00¢ pece corc £00'¢ KO'T 8592 0032 81303 PINNISS 20} 106150003850 BHO B J012¥) NI
050'20¢ osL'ess $£9'05¢ Wi £0)'$EC 250'12¢ S0Y'0ze $5ecIe 96¥'00 z68'062 (payeeass) 1800 0L SATIUND
e 180'9 262 850'L sy'e en's 050'2 §58'9 $0)°0} 1506y (£2ua0unu03 '@ *en1ases Y “UORINISS [M) 130D MIOL
105781 182'183 0022 er'rib IC'H28 S10'89) 089'191 zet'i9l £00'09) TL0'Z5H {Pawreaseun) 800 wpos sa D
Le'e e’ 28 He'e e 1ne'e e'e 28 €60 olc'ez 300 w1
0 ] 0 0 0 [ 0 0 0 0
0 0 [ 0 0 0 0 [ 0 0
0 [} 0 0 0 0 0 0 0 0
0 0 [} 0 0 ] 0 0 0 [
vonesado-asg »
vofiessdo-aud »
sp03 *0ul Jo
1) Y600 9102 6507 1SPZ [ 00Z 6599 11X 00V'e
020') 608°) 09't eoL's oiL'h S0} 29') 068') ors't o0’y
¥0'c 018'c or'z SIST S 6927 1047 658’} Sig'} 010's
L ue'e et 218 e Le'e ag’e 28'c ity aHe'e
089'% 065') 069°) 965's 969'} 065"t 069'} 969°) 969'3 065"t ale'oLs »
He's $e's W'k T3} He' He's He' He's He' He's 168918 I
ol 181 101 101 11 " 10} 0 1 (.13 458 00t o
o o 2 I 2 i u I I I Nt s a4
104 1]} 101 101 0 104 104 104 108 101 Nt ses ETY]
2 I I & M I I 28 2 I K 34
I " " " " " ” 4 ”» ” g ses ETY]
] [ ) 9 [ [ [ ) ) [ s ses ad
¥ " " ”" " " " " [ ”" at 00ls 314
o} o o o o [ o o [ [ o oosus a4
0 [ 0 0 0 4 0 0 [ ] W oosos EIE]
0 [ 0 0 0 ] ] 0 [ 0 o sod 34
(] 0 [ 0 [ 0 0 0 0 0 WE 008 ET?]
(] 0 0 0 [ 0 0 0 0 0 g sus 314
0 0 0 [ 0 0 0 0 €re — 10060
0 0 0 0 0 0 0 [ [10) 0t'e
0 [ [ 0 0 0 0 0 0 00's
0 0 0 0 0 0 [ 0 0L 829'8
(] 0 0 0 0 0 0 0 o't 50'02 popmossun 948
(2d8) 8238 N@ 2 TTV 40) 3802 Javfoid Mo}
0 0 0 [} 0 [ 0 0 0 r°y'ss 10D ‘684 I0US ‘380 DLNON{SUY OFL NIOL
0 0 0 [ 0 0 0 0 [ 2143 10 AousBugpuod snd
0 0 0 0 0 0 0 0 0 o't 40 SALSR) WHLDRURW snid
0 0 [ 0 0 0 0 0 0 't 10 Uojuease wnyd
0 0 0 0 0 0 0 0 0 oLL'al {payepeassun) on1 wicL
500} U034 ¥ VIO 'dinba ‘uolionijsued
5y Wi LoPII0Y
ToL U Y0fosd
Hoeduy ‘uliseq el
0 popIseun 931
(052) S128 £ N 1Y 20} 1200 PaRWAY MIOL
0 0 0 0 0 [ 0 0 cer'e ©r'e ANNDUNU0D B *PAIES81 YU ‘LONISS BUIPNIILY DO MIOL
0 0 0 [ 0 0 [ 0 ste (7] 10 A2usBuiod emd
0 0 [ 0 ] [ 0 [ 0 0 10 0A301 WeuisDe LUl tnid
0 0 0 0 0 0 0 0 0L oL §0 UoIOse tnid
0 0 0 0 0 0 0 0 L'y L'y (poppaseun) 94O ML
uL'y L't dn-je)g pue Diyjseg
Bupued v ‘B foad ‘ubisag pnydeducd
PIRPISRIN D40
[oX} 1o 020') o'y 173} 1894 S0l 189's 'y $09't ) tojrprte 401584 VoMY
[*4 o 8l 0 9 ob " <l zl " N4 DU nod sishpuy (227) 1302 opAD-0N)
(<474 144 ozor 6102 910z 2102 9107 S102 (112 (112 2ok posy) {a 848 1A-ozhiodsues) pus jeAowWwoY oUjdjBD




Wd SS:21088 1 4pc (407G Weieks) JUOJSNYYL GNV TYATIYAIY FNIQTVO Pais(Ease

Y998} WTSOh ISTeol (A7) 19000} thoeli [TYID 1051 1oz SWNIIIO] PIFRIOIBI] RAIRFNIND
1’ris sv : Y [T 12018 009't$ ©rs o6L'is 159'18 802 JNULY PIUN0ISK]
0032 o999 1 %) 180'8 099 S8 o0’y 09y SROIPIENISS J0)  ROTD 1091 RN0INP BHO B J0)70) oIt
cHLcsy as 5 1%y oLy WLy ezL'zor 0Y'ees 8818t 100's¢ ) 180D (104 94
80001 81804 $60'0} 020’6 558 028 660’8 tor's oo s&&.__.su- ..z..z.aeesx:z.i #o3 oL
o'y ozl €19°202 00r'202 061°502 co0'L0} 08188 [ A1 g1 (popen ) 1800 MJOL 84|
Hne'e 4He'c 2ie'c 2A¢'c g'e 218 288 8¢ ye'e (payersaseun) 1802 wioL
] 0 0 0 [ 0 0 0 0 0
0 0 0 0 0 0 0 0 0 [} %09}
0 0 0 0 0 0 0 0 [ 0
0 0 0 0 0 0 0 0 0 0
vopuado9sd  J0 %00W
vogradoasd  J0 %00'9
81203 °0u3 0 %000Z
G99 0F [TX(]) S6004 0260 1550 A0 6106 t6L6 1599
e (13X o8tz 244 'z ”me 980T 620'Z o't ®o'ot 8 Aousbiuuod suojiadg snid
080’y 00’y o'y ®2'y o'y 2e6'c 69'e e 1333 _uoimpasg enid
He's ue'e He'e ue'e ' US'e e ue'e LHe'e (powr
008°} 065t 089't 088'} 085°s 008’} 04} 005's 005t olg'ols 0 %007 oauvuao Cupmod
He's He' He's ' He's 1S He's He's e 166'018 0 %008 waudnby Jo earunuN
1) L] 1 1 101 10} . 1) i [ 45 00 045 000'62 SN
u I I 2 0 2 I 2 I g o8 ETE I SRV
108 103 10} 10 104 104 10} 10} 101 o sod 314 9 siopsdo
It I i 2 It I un i I NE 08 314 ¢ poddngiuofmiisiowpy
" " " " ” ” " " " Wt sos ad T siosjassdng
9 [ ® ) [ 0 ) 9 ] wt o ses a4 0 YL N0
" ”" " " " " " " " w00 314 90 shandua
o o o [ [ o [ ot [ oyt sUs a4 ¢0 ™
13 Apoug 6303014/8U0| 1450
0 0 0 0 [ 0 0 [ 0 s S8 ETENN ] poddngaiojmaisiawpy
0 0 0 0 0 0 0 0 0 w568 ad 0 91 13410
[ 0 0 0 0 0 0 0 0 g 8018 ad o sty
0 0 0 0 [} [ [ 0 0 K1 I 314 0 shBeury
0 uofpas Py A0l
NS 062 |
0 [ 0 0 0 0 0 [ 0 0 RI0S 50 FUPNIYN OdL NPk
[ 0 0 0 0 0 0 0 0 0 10 AausBinuod snid
0 0 0 0 0 0 0 0 0 0 10 8A1381 JusDsLNL Sd
0 0 0 0 0 0 [ 0 0 [ Jo ucjepase snid
0 0 0 0 0 0 0 0 0 0 popItIun 941
(241) $138MA L IV 40} 110D Pofosd w0
0 0 [ 0 0 0 0 0 0 0 AousBupiuoa ‘eas Pu ‘a8 BUPDY DL 0L
0 0 0 0 0 0 0 0 0 0 10 Aauatuued sngd
0 0 0 0 0 0 0 0 0 0 10 A0 et an(d
o [ [] 0 0 0 0 0 0 0 Jo UojNase snid
0 0 [ 0 0 [ [ 0 0 0 {pareseaseun) 931 w01
WHUNI0IE ¥ VEO "dNdE ‘Uoiusuo)
i UolUpRLOD
Wwrpeford
Uoppredsuy ‘ubiiseq ouL
poNIsIN D31
(931) S126 £ NI VIV 20) 10D PORWHE MOL
0 ] 0 0 0 0 0 0 0 [
0 0 0 0 0 0 0 0 [} 0
0 0 0 0 0 0 0 0 0 0
0 0 [ 0 0 0 0 [ [ 0
0 0 0 [} 0 0 0 0 0 ¢
sz ”°y'e - 1ore "wee T (1114 (11X 180T 60T "'t 0P UORNILe 20104 Lo
(] [+4 ® It [+4 sz ;4 £z 124 14 Meh Bned s{sAnuy (527) 103 #K-0X1
2002 14 [ 8202 202 202 ®RoZ 202 Y202 £202 Rk ey {g sfs 14-oZ)uodsumL pus [vAoiiey SU|[ED




Wd Yo ZIaa/l s (IK02-G Wweieks) 1HOJSNVHL GNY TYATIHAZY BNIOTYO pejsisase

RN
M/W%)H/W/m/%n/mw [7TCC) arcest FRIES )8 0] PORNIOIEY] SAIRFITY
e eze'l t81§_<v.-.883_
AR A 58r'8 IR0OpERNLe X0} KOTD 10933 100D ANO B 200} IN0OSH
s T Sor'sLy (PaRE3te) w0y 0L MIRFIING
meﬂwm)w?// 080'20 ' (RoueDugpaoo ¢ ‘erseses 2 LR R368 M) %O RIOL
Nnyyecoee 810'1ze (Pemposan) 80y ML AITUND
%ﬂ%mnw/ ue'e {pemposan) 903 pIOL
EIIIITRNNE
N 5 VR ¥ Co{RFoes R eoTReas o P
/mmmmw 3 o %0'g4 o%igzﬁ
e 8 ‘ ) mIoKPG suoimsedo-0d
wm ”mww,,u//, wopeedoold  j0 %009 uoppoueg
AR wpuedeed  jo K00 ol R00N]
B mm SR #1503 6u3 o %ooez Uopse{U1I006q
R
M/WMWWW%M o YIET 755 ¥ UG Na%8 (W] PSR II0 P01
Raagje 200 %008 @ AoueBupuog suojRado snd
N SN esc's ) wojppeaend
o 28 toxr 00X 10|
- o 089t aiwers o %o0T eaxvap Oupg
R0 HE's es'els 0 %008 weudnb jo SRS
Thio vei 458 00°€S © 45 000'6Z s
N0 11} Ay$ gos ETEINY ARNUEH
a0 s0} ME 508 ETER ] siopmdo
AN 2 g 598 ad b Woddng oI LYY
m&,.mw” 3o v e g8 aud z 103G
R o 9 e g98 ad 520 Wwes 0
%ﬁw 330 v Mg g0is ald §0 sy
ﬂ/w Naao ol e stis 34 90 axbuxy
ymwm 3 mwow 1 A sse0014 iR do
EEE ) ) Wy sos a4 o YoddngioRNSAY
e mw.mmw o 0 g seh a3 0 WL w0
53 mwmsmw 0 0 MS OIS ETE) ey
.ﬁm, ﬂw o 0 e stis 314 0 o500y
Wm« m,%ww 0 ORI MLLPY v
RNl UMM 052 suoimisdo
I ”,/M%Mwmw ¥
OICTSE “m,m%m SR [ 555 503 341 FP1
D I i 0 10 AoueDupioa sl
soLch “%“ﬁr SN 0 10 0ANe01 JnLDOL £y
681'co RN 0 10 uoimNose snid
(TR e 0 PONROtUN DdL
ww,wm,m,». 3 (3d1) 8138 NG £ TIV 20} 1809 Pefod RIS
SIS )
022012 S8 xW 0 0 ‘902 )01 ‘060 BUPORL 931 PIOL
11019 § 530 0 0 £x0Dugr100 sryd
soL'ch SRao 0 10 8AIE03 pamiieDOULL SN
1e'ee AR ummw” o 0 10 Ui NIse ryd
100'228 “m”m,wﬂ. w.mm 2o 0 pomposan) 034 RIOL
£02'06 Siniead Wwencosd § Y0 ‘dnba oronimied
o1L'e S ¥ Lojoneu0)
g PR uoy
SR me, 3 pemposan 032
mmmm S {032) €138 £ HK TV 40) WOD PeMUER RIOL
0011y mz.mm 0 0 A0U{UOD P '$A240) 10U UOINROSE BUPNIKY D40 BI04
oLy} St [ 0 10 AanBuguod snid
0 3 Jm%w )] 1] 30 oaseee] wsteDatst) snyd
052’6 SN 0 o uoppoee snd
1021z Sino 0 {pappoean) 540 L
zso'c YR g pus Dugeey
olL'y .,mm,. : mw Outiniiieg '8 ‘IO osg AOpeq wnidectsod
IRINER PeEpOsIN 04O
B wwmm (540} €198 2 10 VIV 29} 103 Kejord S0
T T T
£ ,«mm ¥evoz sioT 100y UotRROC S0 LOINROSR
w0 iRz ] 200K RI00 shpuy (537) w03 AN
9oL RS m SR yeor ££0Z moh poey (g 84s 24-ozhuodsurs} pus jeAowey ou|djeD




R 3
N
S
AR famﬂmwmm...
S

35
o
3

.ummﬂ RTANS
N

T

T
oy

A

R

SRS
N

3
3R

R
R BRERTOBY

A
It

R
T
e
RN
INHINIRIS

: ”.. DD ,/M.,ﬂ.i ﬂ

e N,/W”wwﬂmﬂ

3 T 3

T 3

ALIMIDVA

N
‘"M/ﬁ

RINRNRE

N %x%f///

N
AWW,&MN/ 3

X
=

RN
.

N

R

0971 A31LNNOIDSIA FALLVINND

0
000°'0S
000°001
000°0S1
000°00C
000°05¢

0001LX) S¥v110d

(

g LHOdSNVY.L ANV TVAIIRILIY INIOTVO .




TOTAL ANNUAL COST(escalated)
CALCINE RETRIEVAL AND TRANSPORT B

FACILITY

ERRRREELRS WWW
W M\&mmmxmmmm
W—Mj A RN T Y % oy
W,s“’ SRR e 27 45 '5” SO ” ’ /@/ AN

»ﬁ/ i
7 I m-m~ R

mw .w 5% ”
55000 ‘

]
SN e 2L
o %/” G ;’;/’”é:,: %};‘?//‘J Lo
S mw“,""’/* 3 ,.m,,é?:sm o
W:fmj ,W:H i W/'W, Ee M??N/"ér'*v’ 7R
S 2 % s ﬁé‘%{ T
A e 2 L WW, i Nw/z ,{,g;g”’#:
R \\ﬁ\\\\
55 S e G e
0k o e GRu R
A AR Wfs’“’/.v‘“f”)”u Rk / g ”;g’ o STNNARY
7 ,fs:: i mm o 7 S S M,»,ﬁ
S ,Wm e R
e /,/W‘ﬁ
b M{/,/,«%;/%,, e
b mm,,.a i ””'*é'“” o v e
7
. %W'“f o % .
Mm ﬁg,;,{,,,m m,“,mm, Sy i x#, 7 /fé: S0
o

e 2
7 %z a.-?a’!

R

RS 552 -'
m /;,,m, %
e 5

4&* w i
77 M'gf)’:{%ﬁw’* Mg% ""% y'f” »%f"f.éﬂ
G M /W i % i

G
% Eo 4«" M\&
i
,\,{,ﬂ M ,;.W s NN
; /w&f’/@ "%;4
i 4,,;/;7,,, \‘k\\
P R
o %'WW'

S M’.’,V,9'MA’”‘ a'i‘” j..// % \\\\\\
W G e
i MJWWW N“émm «-:v m i
i 2 T ~*~:~:m:f§.~x, SN

% PR

e boccssoms
W: e W’%%“ o /w@ G ,é,;!{f;“ﬂfwfw
%

e

0%
£t

o .
o ﬁW"' :;g’/" . ,,:;'w/x oo

”/.w/ 3

: o
R ,w« 42 S ,5,,,,»,% ,, S , %
A SRR .w, G ?”“"q?”"‘””” o RS ; Mm/"m m

RIS LI a0 0005
' m:é,,,% o %f’” . ”,’f‘””':/ﬂﬁf’
o o o . . &\“\

G !, -
A &% M’ '5;'

- ’ m\\\
: 23%-(34, m s ,” "y/;;,

TR BRI

% \\.\\\\\\ \\\.\\\\ \}\\\%%\\\ \.m\m
SRS

%
o 2

2 w.s”m/'«s,

Rty ok R mf'*w'

oD e

592 %f/ﬁssssxz;ﬂs W&é&‘%ﬁfﬂm

v ,IJ‘/A'P' /.‘z/ o
%s s g
: ; s i 2 A
Z x. { S \\\\\\\‘\‘*
A ,:7'/%,,,“ :.< ; D oy o
ey #-‘z;sss,v' :
R
o
2

0001LX)

72

dVT110d

R SN

YEARS




431,02# ENGINEERING DESIGN FILE Function File Number - SRP-WTS-02
06/17/97 EDF Serial Number - EDF-WTS-003
Rev. #04 Page 1 of 44

Project File Number 02BD7

Project/Task  HLW EIS Supporting Studies

Subtask

Tifle:  Regulatory Requirements for the Design, Construction, and Operations of the ICPP Proposed Waste
Processing Facilities

Summary: This EDF identifies and provides the existing 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 applicability 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 applied will
need to be determined by the appropriate NRC and DOE Task Forces.

The principal sources of requirements for the 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 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 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
requirements 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 considered
RCRA hazardous waste prior to being sent to interim storage facilities.

Existing NRC requirements apply to commercial, non-DOE, facilities. The degree of applicability
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:

e 10 CFR 30 for the LAW collection and grouting facilities and for the collection and treatment
of the LLW from the INEEL ongoing operations.

e 10 CFR 70 for the separations facility, for the interim storage of liquid HAW resulting from
the separation processes, and for the HAW vitrification facility.
10 CFR 70 for the HLW vitrification, HIPing, or grouting facilities.
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
HL'W or HAW are anticipated to be exempted by DOE from any further jurisdiction of NRC.
Such a 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 Requirements and Description.”

If DOE facilities become regulated by NRC, the jurisdiction of othg'r 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 requirements 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.

Distribition (complete package): HLW EIS Library, also contamed 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
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1. INTRODUCTION

This study identifies and presents the existing environmental regulations 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 requirements that protect human health and the environment. The principal
sources for the standard regulations 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 addition to the current regulations, the governing standards for the facility design and
performance considerations of the future (i.e., DOE Orders 435.1) drafted 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 facilities, 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 through the DOE.

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 HLLW have
been calcined and stored at the Calcined Solids Storage Facility (CSSE).

The EPA has established treatment standards under the RCRA Land Disposal Restrictions
(LDRs), in 40 CFR 268, for hazardous waste constituents prior to land disposal. The regulatory
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requirements for the disposal of the various waste forms resulting from the proposed options and
the criteria of the potential target repositories are described in detail in INEEL/EXT-97-01147.

2. PROPOSED WASTE TREATMENT OPTIONS

Several treatment options are being proposed including four non-separations and two separation
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 arg expected to generate up to three different
waste streams; designated as high activity waste (HAW), low activity waste (LAW), and
transuranic (TRU) waste. These options are summarized 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 and future) and placing in canisters (2’ x 10’ or
other canisters approved by the repository/NRC), and 3) interim storage prior to shipment to a
HLW repository.

Process duration: 20 year Schedule

HIP Waste Option (HWO)

As in the VWO, the wastes will be calcined but instead of being vitrified, they will be directly
HIP processed and placed in canisters (2’ x 10 or other canisters approved by the
repository/NRC), and 3) will be sent to an interim storage facility prior to shipment to and

disposal at a HLW repository.

Process duration: 20 year schedule

Cementitious Waste Option (CWO)

This option includes calcining the HLLW, retrieving the calcine wastes, and recalcining with 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 preliminary at the present time. These criteria are covered in detail in INEEL/EXT-
97-01147.

Process duration: 5 year schedule

Direct Cementitious Waste Option

The DCWO consists of step 1 of the VWO, then direct grouting of all the calcined wastes and
packaging 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 HL'W disposal, or possibly to a potential HLW geologic repository at the Yucca Mountain.
This option is planned to have the same processing 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 LLLW, would bypass the separations facility and would ultimately be
combined with the LAW.

In the TRU separations, as in the HAW/LAW separation option, the dissolved calcine 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 alpha-emitting TRU
radionuclides with half-lives greater than twenty years. The remaining waste stream, designated
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 LAW is expected to meet the
definition of NRC LLW Class A.
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The HAW is planned to be vitrified using the same process described in the VWO and be
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 geologic 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 INEEL/EXT-98-00051.

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 need to
receive evaluation, redefinition of types of waste, and the concurrence of applicable government
authorities. It is 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 potential target repositories for the
disposal.

2) Under EPA 40 CFR 268.42(b), an 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 prior 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
criteria and processes for preparing a delisting petition are contained in “Petitions to Delist

* Vitrification using borosilicate glass technology is considered by the EPA a best demonstrated available technology
(BDAT) for treatment of mixed HLW (55 Federal Register (FR), June 1, 1990, p.22627). 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).
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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
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 off-site facility would need to be approved for the disposal of HLW resulting from the
CWO, DCWO, and HWO.

4. ENVIRONMENTAL REGULATIONS, DOE CRITERIA, AND OTHER
STANDARD CODES

4.1 FEDERAL AND STATE LAWS AND REGULATIONS

Resource Conservation and Recovery Act

The RCRA has established minimum national standard requirements which apply to owners or
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 Administrative Procedures Act
(IDAPA) 16.01.05.

The RCRA requirements applicable to the hazardous waste facilities 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 Administered
Permit Programs: the Hazardous Waste Permit Program.”

40 CFR 264 sets regulatory requirements for the design, construction, and operation 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, financial requirements, and use and management of
containers.

The existing hazardous 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),
“Interim Status Standards for Owners and Operators of Hazardous Waste Treatment, Storage,
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and Disposal 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 the RCRA requirements.

40 CFR 262.34 (subpart of 40 CFR 262 - IDAPA 16.01.05.006), “Accurmulation 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 those present in the Tank Farm is
prohibited, unless the following conditions are met:

(1) A generator stores such wastes in tanks, containers, or containment buildings on-site solely to
facilitate proper 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 treatment, storage, or disposal facility 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 requirements specified in
40 CFR 264.73 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 solely for the purpose of facilitating proper recovery, treatment, or
disposal.

The prohibition in storage does not apply to hazardous wastes that meet the LDR treatment
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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Permit Requirements

Various permits are required prior to the construction and operations, and during the operations
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 permit requirements and regulatory drivers is presented
Section 5.

RCRA Permit

All facilities that treat, store, or dispose of hazardous wastes are required to obtain a RCRA
permit during the active life (including the closure period). 40 CFR 270 establishes the
requirements for obtaining a Permit. A RCRA Permit 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 requirements for Part A permit application are in 40 CFR 270.13, and for Part B
Permit application are in 40 CFR 270.14 through 29.

Once the owner or operator of a facility has submitted a permit application, 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 application is satisfied by
submitting only Part A application to operate under interim status until the permitting agency sets
a date for submitting Part B of the application.

Air Permit

Air permits will be required from the State of Idaho and/or EPA Region X prior to construction
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 modification if the existing permit does not satisfy the
permit requirements for the proposed use.

The Clean Air Act (CAA) sets permit requirements and emission standard limits. The CAA
requirements are implemented 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 briefly 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 points prior to the construction or modifications of a facility. Individual pilot
plant systems may require separate PTCs once the processes are known. Hazardous Air
Pollutants (HAPs) and the Toxic Air Pollutants (TAPs) will need to be quantified prior to
permitting.

The National Emission Standards for Hazardous Air Pollutants (NESHAPs), Subpart H sets the
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 facility. Currently, the maximum off-site limits for the total INEEL
radiological emissions is 10 mrem/yr.

The National Ambient Air Quality Pollutants Standards (NAAQS) has established requirements
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 PSD is
required.

The air emissions must be calculated for each of the new facilities to determine the permit
requirements and compliance with the regulatory standards, and to identify 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 II
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 dose is
greater than 0.1 mrem/year, the NESHAPs application will be required. In such case, a PSD
evaluation will required by the State of Idaho.

Some of the process vents associated with the hazardous waste 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 pipe 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 applies 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,
chromium, and particulate matter.
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Wastewater Effluent Discharges and Drinking Water Permit

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 permit. Therefore, the existing INEEL NPDES
permit should be evaluated to determine if there 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).

Pursuant 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 Regulations

This section lists the Idaho codes and standards for air and water poliution control and for
releases into the environment. The standards are based on the Federal requirements established

by the CAA, the CWA, and the RCRA.

Idaho Code 39-44, “Hazardous Waste Management Act”

IDAPA 16.01.05, “Rules and Standards for Hazardous Waste”

IDAPA 16.01.01, “Rules for the Control of Air Pollution in Idaho”
IDAPA.16.01.01.161, “Toxic Substances”

IDAPA 16.01.01.210, “Demonstration of Reconstruction Compliance with Toxic Standards”
IDAPA 16.01.01.575, “Air Quality Standards and Area Classification” '
IDAPA 16.01.01.650, “Rules for Control of Fugitive 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”

IDAPA 16.01.08, “Idaho Rules for Public Drinking Water Systems”

IDAPA 16.01.17, “Wastewater Land Application Permit Regulations”
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40 CFR 191, “Environmental Radiation Protection Standards for Management and
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 radioactive wastes

apply to:

(2) Radiation 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 Agreement 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 operated 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 DEQP 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 subtitle D landfill standards.

40 CFR 257 requires that disposal 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. Such a
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 alternative
specified boundary.

’ DEQ letter to Jay Mitchell, Manager of LMITCO NEPA/Permitting, July 23, 1996.
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4.2. DEPARTMENT OF ENERGY

The AEA of 1954 authorizes the DOE to establish 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 Jaws and 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 Defense¢ 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
by DOE Order 430.1, “Life Cycle Asset Management”, in managing the INEEL. This order
incorporates private industry standards safety design criteria, and requires additional nuclear
safety criteria for nuclear facilities.

DOE Order 6430.1A provides general and specific design standards, guidance, and practices for
use in the DOE facilities. The standards are to provide levels of design 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 Facilities, contains additional criteria relevant to
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

° The term “defense” nuclear facility has not been defined anywhere in the regulations or by the DOE yet. 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. According to Scott Jensen, the RWMC LLW disposal facility is
considered a “defense” nuclear facility.

The definition of a nuclear facility is in MCP-2446. Based on this document, a “nuclear facility” is a facility 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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precedence on the issues covered in the DOE order and provide additional design requirements
not covered in the DOE order.

DOE-ID, “Architectural Engineering 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 applicable standards
and codes included in the AE documents:

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 Guidelines”

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 Design and Evaluation Criteria for
Department of Energy Facilities”

DOE-STD-1021-93, “Natural Phenomena Hazards Performance Categorization 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 and mixed waste be managed in a manner that is in
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 protection of essential operations from the effects 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 projected
waste throughputs, and treatment methods, construction and operating cost estimates, and Safety
Analysis Report (SAR).
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All new HLW handling, transfer, and 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 explosive mixtures of gases (e.g., hydrogen or organic).

Nuclear criticality 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 Operations,”
DOE Order 5480.23, and DOE Order 5480.24, “Nuclear Criticality Safety.”

Monitoring, surveillance, and leak detection capability shall be incorporated 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 HL.W facilities. ‘Where the
possibility exists for the generation of flammable and explosive mixtures of gases, monitoring
shall be conducted.

Training and qualification 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 requirements of the
American National Standards Institute and other applicable codes.

As in HLW facilities, the TRU and LLW treatment and storage facilities must be equipped with
monitoring, surveillance, and leak detection capabilities. 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 requirements 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 container handling prior to the TRU waste transfer to the WIPP.

LLW disposal performance must be in a manner that assures external exposure to the waste and
concentrations of radioactive material which may be released into surface water, ground, water,
soil, plants and animals resuits in and effective dose equivalent that does not exceed 25 mrem/yr
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 effluents to the
general environment as low as is reasonably achievable.
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DOE Order 435.1 (Draft), “Radioactive Waste Management”

Currently, a draft DOE Order 435.1 has been issued by the DOE for review. This order will
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 reference to the requirements in the canceled order.

DOE Order 435.1 requires that facility siting and design be in compliance with all federal, state,
and local laws and regulations, and be performed in accordance with the requirements in DOE
Manual 435.1, Radioactive Waste Management Manual, and with other applicable DOE Orders.

DOE Manual 435.1 further describes and establishes the requirements 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 required to comply with the
following applicable Orders and regulations.

DOE O 151.1, “Comprehensive Emergency Management System”

DOE O 420.19, “Facility Safety”

DOE 0 430.1, “Life-Cycle Asset Management”

DOE 0 440.1, “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 0 5400.5, “Radiation Protection of the Public and the Environment

DOE 0O 5480.19, “Conduct of Operations Requirements for DOE Facilities”

DOE O 5480.20A, “Personnel Selection, Qualification, and Training Requirements for DOE
Nuclear Facilities”

DOE 0 5480.21, “Unreviewed Safety Questions”

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 Requirements 10 CFR 835, Occupational Radiation
Protection”

10 CFR 1021, “National Environmental Policy Act Implementing Procedures”

29 CFR 1910, “Occupational Safety and Health Standards”

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”

¢ DOE Order 420.1 will replace DOE Order 5480.24, “Nuclear Criticality Safety.”
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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 requirements for operations of the DOE and
contractors to protect the public and environment against undue risk from radiation

Chapter II, Requirements for Radiation Protection 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 released 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 Radioactive 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 Analysis Reports”

This Order establishes requirements for DOE-owned nuclear 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 facilities. The SAR required by this Order documents the
results of the safety analysis.
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DOE Order 5480.28, “Natural Phenomena Hazard Mitigation”

The requirements provided in this order shall be used in conjunction with the general design
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 is
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)
repair/replacement costs; or (4) programmatic mission.

DOE Order 5700.6C, “Quality Assurance”

The provisions of this 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 quality 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 agencies of the federal government prepare a detailed
EIS describing potential effects of the proposed major federal actions that may be significantly
affect the quality of the human environment.

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 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 design of structures, systems, and components

Uniform Building Code, International Conference of Building Officials

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 with DOE Order 5480.23, “Nuclear Safety Analysis Reports”

The hazard categorization is based on a siniple approach which is intended

to meet DOE Order 5480.23 requirements for a preliminary assessment and
hazard categorization. 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.

DOE-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 Facility Safety
Analysis Reports”

2) Radiological control design features

INEL Radiological Control Manual
10 CFR 835¢, “Occupational Radiation Protection”

3) Fire design features

Uniform Fire Code, Western Fire Chiefs Association and International conference of
Building Officials

National Fire Protection Association (NFPA)

Uniform Building Code, Section 505 ()

DOE Order 5480.7A, “Fire Protection”

4) Seismic design feature, Flood design features, and Wind design features

DOE-STD-1020-94(CH-1) Natural Phenomena Hazards Design and Evaluation Criteria 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. SUMMARY OF REGULATORY DRIVERS AND PERMIT

The following table presents a summary of the Federal and State regulatory requirements
applicable to the construction and operations of the proposed facilities.

Media or type | Requirements prior | Permit, approval, Regulatory Regulatory citation
of stream to: or requirements Agency
NEPA Title Il Design and NEPA documentation DOE 10 CFR 1021
procurement
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
40CFR 70
40CFR 77
40CFR 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 | Construction and operation | Treatment, storage, and | IDHW, EPA 40 CFR 264, 40 CFR 265
emissions 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 IDAPA 16.01.01
All air emissions Operations Air Operating Permit IDHW, EPA 40CFR 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 40 CFR 82
substances training recoveryfrecycle,
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 40 CFR 122
wastewater Operations IDAPA 16.01.02

discharges
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Storm wastewater
and nonstorm
wastewater
discharges

Drinking water
supply

Hazardous waste
treatment, storage,
Disposal

Underground
storage Tanks
(UTSs)

Land disposal of
waste
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Construction and
Operations

Construction and
operations

Construction, operation,
and maintenance of new
facilities or modifications
of existing facilities

Construction and
operations

Construction, operations,
disposal

NPDES Permit or
compliance with Idaho
Water Quality Standards

Approval of Engineering
Plans, Cross Connection
Control Plans, Report,
and Spec.

Hazardous Waste Permit
(Part A and B)

Technical standards

LDRs
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IDHW, EPA

IDHW, EPA

IDHW, EPA
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40 CFR 122

40 CFR 141,
40 CFR 143,
IDAPA 16.01.08

40 CFR 270
40 CFR 264
40 CFR 265

40 CFR 280

40 CFR 268, 40 CFR 257,
IDAPA 16.01.05, 10 CFR 61

6. SETTLEMENT AGREEMENT

The State of Idaho and the DOE signed an agreement 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 disposal by the year 2035. The calcination and the proposed
treatment shall provide for completion of treatment of all calcine wastes by December 31, 2035.

It is stated in the Agreement that the DOE, as soon as practicable, 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.
Commencement of construction is contingent upon Idaho approving necessary permits.

Based on the Agreement, the DOE shall accelerate 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
by a date established by the Record of Decision (ROD) for the EIS that analyzes the alternatives
for treatment of such waste. The State of Idaho expressly reserves its right to seek appropriate
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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 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.

Currently, the NRC is not authorized by law to license DOE facilities for:
e HIW processing such as those for vitrification, solidification, Cs and Sr extraction,
e short term storage of HLW, for TRU waste storage and disposal from DOE activities, and

e DOE LLW processing, storage, and disposal.

However, based on the recent DOE proposal, the NRC could take responsibilities for regulating
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, operations, 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:

e 10 CFR 30 for the LAW collection and grouting facilities and for the collection and treatment
of the LLW from the INEEL ongoing operations.
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e 10 CFR 70 for the separations facility, for the interim storage of liquid 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 retrieval and dissolution facilities.

10 CFR 30, “Rules of General Applicability to Domestic Licensing of Byproduct Material®’, 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
CER 70 if they were to apply them to the proposed facilities.

Additional NRC regulations that are applicable 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 requirements would have impact on the design
and operations of the storage facilities.

Appendix A provides a detailed source list of the regulations used by the NRC 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 operation, 6) safety analysis report criteria, 7)
quality assurance, and 8) decommissioning.

The existing facilities that will be modified to be used for storage of HLW are expected to be
exempted by DOE from any further jurisdiction of NRC. Such a 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 Requirements and Description.” The requirements in
DOE/RW/0333P are endorsed by the Office of Civilian Radioactive Waste Management
(OCRWM) which carries out the DOE mission for safe design and operation of a HLW geologic
repository and a HLW storage facility.

rByproduct material means any radioactive material (except special nuclear material) yielded in or made radioactive
by exposure to the radiation incident to the process of producing 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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Current Licensing Process

Most of the discussion in this section is based on the information contained 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 Environmental Laboratory
(INEEL) High-Level Waste program,” April 23, 1997.

The applicable NRC regulations that define licensing processes are in 10 CFR 2, 10 CFR 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, monitoring
plan, and safeguards and security plan. The following is a generic description of the various
documents that will be applicable to the proposed facilities.

The ER must meet the NRC requirements in 10 CFR 51. Appendix A, Section 7 provides
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 plans
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, and decontamination and site closure stage. The
licensing duration from subrmittal of the application to receipt of the license is expected to take
three to five years or longer.

Pre-application stage is prior to filing a license application with the NRC. It entails 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.

The application review stage describes the activities after submittal of the license application to
the NRC. A notification will be published in the Federal Register for public hearing when the

NRC receives the application. This application review stage begins with a review process
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referred to as a “Docketing Review” which is usually performed within 1 to 3 months. This
review is to ensure that the application 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 usually requests additional information during this review which can be
extensive and delay the review. Submittal of high quality, complete, and detailed SAR will
reduce the request for additional information, hence the review time.

The construction and operating license stage follows the receipt of the license. The NRC will
have the regulatory oversight during construction and operations.

NRC issues a license for certain time period. Before a facility license expires, a
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 attained,
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 requirements are met, the license will be
terminated.

LLW Near-Surface Disposal
10 CFR 61, Licensing Requirements for Land Disposal of Radioactive Waste

10 CFR 61 contains specific technical requirements and performance objectives applicable 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 individuals and
the public, when properly sited, designed, and operated, as required by 10 CFR 61.

Design, operation, and closure of the land disposal facility must ensure protection 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 disposal 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. At the 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
obtain information about the ecology, meteorology, climate, hydrology, geology, geochemistry,
and seismology of the disposal site. For those characteristics that are subject to seasonal
variation, data must cover at least a twelve month period.
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The regulations for near surface disposal of radioactive wastes include a waste classification
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, “Licensing 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 associated with spent fuel and HLW storage, in a monitored retrievable storage facility
(MRS)g. 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 environmental 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 materials to the environment through this potential pathway.

Structures, systems, and components against 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 must be used
wherever practical, particularly in locations vital to the control of radioactive materials and to the

maintenance of safety control 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.

Other features that are important to safety must be designed to permit inspection, maintenance,
and testing. Emergency capability must be designed to provide for accessibility to the equipment
of onsite and available offsite emergency facilities and services such as hospitals, fire and police
departments, ambulance service, and other emergency agencies.

¥ Pursuant to the Nuclear Waste Policy Act, a MRS is an option for providing safe and reliable long-term storage of
HLW or spent nuclear fuel. However, disposal of HLW and spent fuel in a repository should proceed regardless of
any construction of a MRS pursuant to the Act.
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Ventilation systems 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. Instrumentation 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 identified in the SAR.

Control room or control area must be designed to permit occupancy and actions 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 direct radiation levels associated operations to meet the
limits given 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 immediate environment under accident conditions.

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.

A criticality monitoring system shall be maintained in each area where special 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.
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10 CFR 72.128, “Criteria for spent fuel, high-level radioactive waste, and other radioactive waste
storage and handling”

The regulations of this subpart require that HLW storage and other systems that might contain or
handle radioactive materials be designed to ensure adequate safety under normal and accident
conditions. These systems must be designed with: (1) a capability to test and monitor
components important to safety, and suitable shielding for radioactive protection under normal
and accident conditions, (2) confinement systems, (3) a heat-removal capability 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 packing of site-generated low-
level wastes in a form suitable for storage onsite awaiting transfer to disposal sites.
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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 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 operation, 6)

safety analysis report criteria, 7) quality assurance, and 8) decommissioning.

1) Radioactive waste management

This section identifies criteria for the control, collection, handling, 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 Radiation in Effluents and Direct Radiation
from an ISFSI or MRS”

D. 10 CFR 72.128, “Criteria for Spent Fuel, High-L evel Radioactive Waste, and Other
Radioactive Waste Storage and Handling”

Regulatory Guide 1.21, “Measuring, Evaluating, and Reporting Radioactivity in Solid Wastes
and Releases of Radioactive Materials in Liquid and Gaseous Effluents from Light-Water-
Cooled Nuclear Power Plants.”

Regulatory Guide 1.143, “Design Guidance for Radioactive Waste Management Systems,
Structures, and Components Installed in Light-Water-Cooled Nuclear Power Plants.”

Regulatory Guide 3.10, “Liquid Waste Treatment Design Guide for Plutonium Processing and
Fuel Fabrication Plants.”

Regulatory Guide 3.13, “Guide for Acceptable Waste Storage Methods at UF6 Production
Plants.”

Regulatory Guide 3.20, “Process Off-gas Systems for Fuel Reprocessing Plants.”



431.02# ENGINEERING DESIGN FILE Function File Number - SRP-WTS-02
06/17/97 EDF Serial Number —- EDF-WTS-003
Rev. #04 Page 30 of 44

Regulatory Guide 3.49, “Design of an Independent Spent Fuel Storage Installation (Water-Basin
Type).”

Regulatory Guide 3.60, “Design of an Independent Spent Fuel Storage Installation (Dry

Storage).”

Regulatory Guide 4.18, “Standard Format and Contents of Environmental Reports for Near-
surface Disposal of Radioactive Waste.”

NUREG-1199, “Standard Format and Content of a License Application for a Low-level
Radioactive Waste Disposal Facility.”

NUREG-1200, “Standard Review Plan for the Review of a License Application for a Radioactive
Low-level Waste Disposal Facility.”

NUREG-1300, “Standard Review Plan for the Review of a License Application for a Radioactive
Low-level Waste Disposal Facility.”

NUREG-0800, Section 11.2, “Liquid Waste Management Systems.”
NUREG-0800, Section 11.3, “Gaseous Waste Management Systems.”
NUREG-0800, Section 11.4, “Solid Waste Management Systems.”

NUREG-0800, Section 11.5, “Process and Effluents radiological Monitoring.”

NUREG-1567, “Offgas Treatment and Ventilation.”

2) Design of structures, components, 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 Reprocessing Plants and Related
Waste Management Facilities”

10 CFR 61.51, “Disposal Site Design for Land Disposal”
10 CFR 61.52, “Land Disposal Facility Operation and Disposal Site Closure”

10 CFR 61.54, “Alternative Requirements for Design and Operations”
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10 CFR 70, “Domestic Licensing of Special Nuclear material”

10 CFR 72, “Licensing Requirements for the Independent Storage of Spent Nuclear Fuel and
High-Level Radioactive Waste”

10 CFR 72.120, “General Considerations”
10 CFR 72.122, “Overall Requirements”

10 CFR 72.124, “Criteria for Nuclear Criticality Safety”

10 CFR 72.126, “Criteria for Radiological Protection”

10 CFR 72.128, “Criteria for Spent Fuel, High-Level Radioactive Waste, and Other Radioactive
Waste Storage and Hand-ling”

10 CFR 72.130, “Criteria for Decommissioning”

Regulatory Guide, 3.10, “Liquid Waste Treatment System Design 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 3.20, “Process Off-gas Systems for Fuel Reprocessing Plants”

Regulatory Guide 3.32, “General Design Guide for Ventilation Systems for Fuel Reprocessing
Plants.”

Regulatory Guide 3.38, “General Fire Protection Guide for Fuel Reprocessing Plants.”

Regulatory Guide 3.56, “General Guidance for Designing, Testing, Operating, and Maintaining
Emission Control Devices at Uranium Mills.”

Regulatory Guide 5.25, “Design Considerations for Minimizing Residual Holdups of Special

Nuclear Material in Equipment for Wet process Operations.”

Seismic systems criteria

10 CFR 61.12, “Specific Technical Information”
10 CFR 72.120, “General Considerations”

Regulatory Guide 1.29, “Seismic Design Classification.”
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Regulatory Guide 3.14, “Seismic Design Classification for Plutonium Processing and Fuel
Fabrication Plants.

Wind and Tornado Loading criteria

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 72.98, “Identifying Regions Around an ISFSI or MRS Site”

10 CFR 72.122, “Overall Requirements”

Regulatory Guide 1.76, “Design Basis Tornado for Nuclear Power Plants.”

Regulatory Guide 3.10, “Liquid Waste Treatment Design 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 3.16, “General Fire Protection Guide for Plutonium Processing and Fuel
Fabrication Plants.”

Regulatory Guide 3.18, “Confinement Barriers and Systems for Fuel Reprocessing Plants.
Regulatory Guide 3.20, “Process Offgas Systems for Fuel Reprocessing Plants.”
Regulatory Guide 3.31, “Emergency Water Supply Systems for Fuel Reprocessing Plants.”

Regulatory Guide 3.32, “General Design Guide for Ventilation Systems for Fuel Reprocessing
Plants.”

Regulatory Guide 3.38, “General Fire Protection Guide for Fuel Reprocessing Plants.”

Regulatory Guide 3.49, “Design of an Independent Spent Fuel Storage Installation, (Water Basin
Type).,’
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Regulatory Guide 3.53, “Applicability of Existing Regulatory Guides to the Des1gn and
Operation of an Independent Spent Fuel Storage Installation.”

Regulatory Guide 3.60, “Design of an Independent Spent Fuel Storage Installation (Dry
Storage).”

NUREG/CR-3874, “Near-Ground Tornado Wind Fields,” McDonald, J.R., Texas Tech.
University, July 1984.

NUREG/CR-3848, “Experimental Investigation of Unsteady Tornadic Wind Loads on
Structures,” Jischke, M.C., Oklahoma Teaching Hospitals, June 1984.

NUREG/CR-3058, “A Methodology for Tornado Hazard Probability Assessment,” McDonald,
J.R., Texas Tech. University, October 1983.

NUREG/CR-2944, “Tornado Damage Risk Assessment,” Reinhold, T.A. and Ellingwood, B.,
National Bureau of Standards, February 1983.

NUREG/CR-2565, “Structural Performance of HEPA Filters Under Simulated Tornado
Conditions,” Horak, H.L. and Smith, P.R., Los Alamos National Laboratory, May 1982.

NUREG/CR-2014, “Kinematics of Translating Tornado Wind Fields,” Peterson, R.E., Texas
Tech. University, April 1981.

NUREG/CR-1585, “Modeling Tornado Dynamics,” Aeronautical Research Association,
September 1980.

Water level (flood) design

10 CFR 61.12, “Specific Technical Information”

10 CFR 61.50, “Disposal Site Suitability Requirements for Land Disposal”
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 Events”

10 CFR 72.98, “Identifying regions Around and ISFSI or MRS Site”

10 CFR 72.122, “Overall Requirements”
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Regulatory Guide 3.10, “Liquid Waste Treatment Design Guide for Plutonium Processing and
Fuel Fabrication Plants.”

Regulatory Guide 3.11, “Design, Construction, and Inspection of Embankment Retention
Systems for Uranium Mills.”

Regulatory Guide 3.18, “Confinement Barriers and Systems for Fuel Reprocessing Plants.
Regulatory Guide 3.31, “Emergency Water Supply Systems for Fuel Reprocessing Plants.”

Regulatory Guide 3.40, “Design Basis Floods for Fuel Reprocessing Plants and for Plutonium
Processing and Fuel Fabrication Plants.”

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, “Design 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 National Laboratory, July 1982.

Missile protection

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 Events”

10 CFR 72.98, “Identifying Regions Around an ISFSI or MRS Site”
10 CER 72.122, “Overall Requirements”

Regulatory Guide 3.10, “Liquid Waste Treatment Design Guide for Plutonium Processing and
Fuel Fabrication Plants.”
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Regulatory Guide 3.12, “General Design Guide for Ventilation Systems of Plutonium Processing
and Fuel Fabrication Plants.”

Regulatory Guide 3.16, “General Fire Protection Guide for Plutonium Processing and Fuel
Fabrication 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 Guide 3.32, “General Design Guide for Ventilation Systems for Fuel Reprocessing
Plants.”

Regulatory Guide 3.38, “General Fire Protection Guide for Fuel Reprocessing Plants.”

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, “Design of an Independent Spent Fuel Storage Installation (Dry
Storage).”

NUREG-0533, “Aircraft Impact risk Assessment, Data Base for Assessment of Air Carrier
Impact Risk in the Vicinity of Airports,” USNRC, July 1979.

NUREG/CR-2462, “Capacity of Nuclear Power Plant Structures to Resist Blast Loading,”
Kennedy, R.P. et al., Sandia National Laboratories, September 1983.

NUREG/CR-2859, “Evaluation of Aircraft Crash Hazards for Nuclear Power Plants,” Kot, C.A.
et al., Argonne National Laboratory, September 1982.

Seismic design
10 CFR 61.12, “Specific Technical Information”
10 CFR 70.22, “Contents of Applications”

10 CFR 70.23, “Requirements for the Approval of Applications”
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10 CFR 72.40, “Issuance of License”

10 CFR 72.90, “General Considerations”

10 CFR 72.92, “Design Basis External Natural Events”

10 CFR 72.98, “Identifying Regions Around an ISFSI or MRS Site”
10 CFR 72.102 “Geological and Seismological Characteristics”

10 CFR 72.122, “Overall Requirements”

Regulatory Guide 3.10, “Liquid Waste Treatment Design 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, “Seismic Design Classification for Plutonium Processing and Fuel
Fabrication Plants.”

Regulatory Guide 3.16, “General Fire Protection Guide for Plutonium Processing and Fuel
Fabrication Plants.”

Regulatory Guide 3.17, “Earthquake Instrumentation for Fuel Reprocessing 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 Guide 3.32, “General Design Guide for Ventilation Systems for Fuel Reprocessing
Plants.”

Regulatory Guide 3.38, “General Fire Protection Guide for Fuel Reprocessing Plants.”

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, “Design of an Independent Spent Fuel Storage Installation (Dry
Storage).”
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NUREG/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.

Ventilation and process off-gas systems

10 CFR 72.132, “Overall Requirements”
Regulatory Guide 1.140, “Design, Testing, and Maintenance for Normal Ventilation Systems.”

Regulatory Guide 1.52, “Design, Testing, and Maintenance a Criteria for Post-accident
engineered Safety Feature Ventilation Systems.”

Regulatory Guide 3.12, “General Design Guide for Ventilation 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 Design Guide for Ventilation Systems for Fuel Reprocessing
Plants.”

Regulatory Guide 3.49, “Design of an Independent Spent Fuel Storage Installation (Water Basin
Type).”

Regulatory Guide 3.60, “Design of an Independent Spent Fuel Storage Installation (Dry
Storage).”

NUREG-1567, Section 11.4.1.3 (DRAFT), “Ventilation offgas System Design Feature.”

3) Electrical power, utility services, and fire protection
10 CFR 50.55(a), “Codes and Standards™
10 CFR 72.122, “Overall Requirements”

Regulatory Guide 1.108, “Periodic Testing of Diesel Generator Units Used as Onsite Electric
Power Systems at Nuclear Power Plants.”

Regulatory Guide 3.14, “Seismic Design Classification for Plutonium Processing and Fuel
Fabrication Plants.”
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Regulatory Guide 3.16, “General Fire Protection Guide for Plutonium Processing 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 and 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 Operations”

10 CFR 72.44, “License Conditions”

10 CFR 72.104, “Criteria for Radioactive Materials in Effluents and Direct Radiation 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.”

Regulatory Guide 8.2, “Administrative Practices in Radiation Monitoring.”

Regulatory Guide 8.10, “Operating Philosophy for Maintaining Occupational Radiation
Exposures as Low as is Reasonably Achievable.” '

Regulatory Guide 8.24, “Health Physics Surveys During Enriched Uranium Processing and Fuel
Fabrication.”
5) Conduct of operations

The criteria identified in this chapter address training, emergency planning, plant procedures, and
the maintenance of records and reporting.
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10 CFR 61, “Licensing Requirements for Land Disposal of Radioactive Waste”

10 CFRR 51, “Environmental Protection Regulations for Domestic Licensing and Related
Regulatory Functions”

10 CFR 70, “Domestic Licensing of Special Nuclear Material”
10 CFR 72.190, “Operator Requirements”

10 CFR 72.192, “Operator Training and Certification Program”
10 CFR 72.194, “Physical Requirements.”

Regulatory Guide 3.28, “Welder Qualification for Welding in Areas of Limited Accessibility in
Fuel Reprocessing Plants and in Plutonium Processing and Fuel Fabrication Plants.”

Regulatory Guide 3.42, “Emergency Planning for Fuel Cycle Facilities and Plants Licensed
Under 10 CFR Parts 50 and 70.

6) Safety analysis report criteria

10 CFR 20, “Standards for Protection Against Radiation”

10 CFR 30, “Rules of General Applicability to Domestic Licensing of Byproduct Material”

10 CFR 50.33, “Contents of Application, General Information”

10 CFR 50.36(b), “Environmental Conditions”

10 CFR 50.55, “Conditions of Construction Permits”

10 CFR 50.71, “Maintenance of Records, making Reports”

10 CFR 61, “Licensing Requirements for Land Disposal of Radioactive 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 CFR 70.23, “Requirements for the Approval of Applications”
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10 CFR 72, “Licensing Requirements for the Independent Storage of Spent Nuclear Fuel and
High-Level Radioactive Waste”

10 CFR 72.22, “Contents of Application: General and Financial 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 Experiments”

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 Analysis Reports for Uranium
Enrichment Facilities.”

Regulatory 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 Applications for Plutonium
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 Basin Type).”

Regulatory Guide 3.48, “Standard Format and Content for the Safety Analysis Report for an
Independent Spent Fuel Storage Installation or Monitored Retrievable Storage Installation (Dry
Storage).”

Regulatory Guide 3.50, “Standard Format and Content for a License Application 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 Uranium Processing and Fuel Fabrication.”

Regulatory Guide 3.55, “Standard Format and Content for the Health and Safety Sections of
License Renewal Applications for Uranium Hexafluoride Production.”

Regulatory Guide 3.61, “Standard Format and Content for a Topical Safety Analysis Report for a
Spent Fuel Dry Storage Cask.”

Regulatory Guide 3.62, “Standard Format and Content for the Safety Analysis Report for Onsite
Storage of Spent Fuel Storage Casks.”
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Accident analysis

The criteria in this chapter are for initiating events that result in a criticality accident.
10 CFR 50.34, “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 Information”

10 CFR 100.11, “Determination of Exclusion Area, Low Population Zone, and Population Center
Distance”

Regulatory Guide 1.25, “Assumptions Used for Evaluating the Potential Radiological
Consequences of a Fuel-Handling Accident in the Fuel-Handling and Storage Facility for Boiling
and Pressurized Water Reactors.”

Regulatory Guide 1.91, “Evaluations of Explosions Postulated to Occur on Transportation
Routes Near Nuclear Power Plants.”

Regulatory Guide 1.113, “Estimating Aquatic Dispersion of Effluents from Accidental and
Routine Releases.”

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 Cylinder and Release of Uranium Hexafluoride,”
USNRC, February 1986.

NUREG-0772, “The Effects of Natural Phenomena on the Exxon Nuclear Company Mixed-
Oxide Fabrication Plan!: at Richland Washington,” USNRC, September 1980.

NUREG/CR-4303, “High-Level Waste Preclosure Systems Safety Analysis, ” GA Technologies,
Inc., September 1985.

NUREG/CR-3682, “Nuclear Fuel Cycle Risk Assessment-Review and Evaluation of Existing
Methods,” Pelto, P.J. et al., Battelle Pacific Northwest Laboratories, May 1984.
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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 operation

10 CFR 50.4, “Written Communications”

10 CFR 50.55, “Conditions of Construction Permits”

10 CFR 50, Appendix B, “Quality Assurance Criteria for Nuclear 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, Inspection, and
Testing of Instrumentation and Electric Equipment.”

Regulatory Guide 2.3, “Quality Verification for Plate-Type Uranium-Aluminum Fuel Elements
for Use in Research Reactors.”

Regulatory Guide 3.3, “Quality Assurance Program Requirements for Fuel Reprocessing 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 Design Guide for Ventilation Systems or Plutonium Processing
and Fuel Fabrication Plants.”
8) Decommissioning

10 CFR 50, Appendix F, “Policy Relating to the Siting of Fuel Reprocessing Plants and Related
Waste Management Facilities.”

10 CFR 50.75, “Reporting and Record Keeping for Decommissioning Planning”
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10 CFR 50.82, “Application for Termination of Licenses”

10 CFR 61.12, “Specific Technical Information”

10 CFR 61.14, “Institutional 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”

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 Disposal Facility Operation and Disposal Site Closure”

10 CFR 61.53, “Environmental Monitoring”

10 CFR 61.62, “Funding for Disposal Site Closure and Stabilization”

10 CFR 70.25, “Financial Assurance and Record Keeping for Decommissioning”
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 CFR 72.54, “Application for Termination of License”

10 CFR 72.130, “Criteria for Decommissioning”

Regulatory Guide 3.65, “Standard Format and Content of Decommissioning Plans for Licensees
Under 10 CFR Parts 30, 40, and 70.”
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NUREG-0436, Rev. 1 and Supplements 1 and 2, “Plan for Reevaluation of NRC Policy on
Decommissioning 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 Pacific Northwest
Laboratory, October 1977.

NUREG/CR-1754, Addendum 1, “Technology, Safety, and Costs of Decommissioning
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 Treatment Project Feasibility Studies

Subtask WTF Design Requirements

Title: Regulatory and Design Requirements for Waste Treatment Facilities

SUMMARY: The purpose of this document is to delineate the design requirements for the non-
separations anid 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 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 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-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
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 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.

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 leachability. No pilot
data or design data is available for direct vitrification of calcine.
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Direct Grout Grouting is an ambient temperature process for solidifying or stabilizing a waste
material. Grouting utilizes hydraulic cement that hardens by chemical interactions with water,
and various additives which may aid dispersion, control hardening, control pumping
characteristics-or enharnce 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. Non-Separations Direct Vitrification Option:
— Vitrification Facility
2. Non-Separations Direct Grout Option:
— Grouting Facility
3. Non-Separations Calcine Hot Isostatic Press (HIP) Option:

~ Calcine HIP Facility
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4. Non-Separations Cementitious Waste Option:
— Calcine Slurry and Grouting Facility
5. TRU-Only Separations:
— TRU Separations Facility
— TRU Product Handing, Packaging and Lag Storage Facility (TRU-only Separations Option):
— Class C Grouted Waste Interim Storage Facility:

In addition, a number of common support facilities/systems will be required to support the
above facilities which include:

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 will be used. Licensing criteria will be based on similarities
between the preferred alternative facilities and the facilities described here.

2.1 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:

» Waste Stabilization (WS) Facilities (e.g., the vitrification, grouting, HIPing facilities) 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.
e Interim (temporary) HLW storage facility would require a 10 CFR Part 72 license.

Other NRC regulations that are applicable to the design, licensing, and operations of the facilities will
be addressed later in this EDF. ’

2.2 TRU-Only Separations Options (Primary and Ancillary Facilities)

As with the non-separations options, the TRU-only separations options licensing requirements
were derived by similarity to the preferred option HAWT facilities.

The facilities which 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 calcine (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 de51°n licensing, and operations 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 Regulations

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 guides 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 operations 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 dependent 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 6430.1'A,' and the following design criteria. The facility shall have a minimum
design- life-of 40-years. Interim'Storage-Facility 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 attention during planning and design in accordance with
10 CFR 435, Energy Conservation Voluntary Performance Standards for New Buildings, Mandatory
for Federal Buildings.

3.2.3.1.1 Hot Cell.

Hot Cell design shall be based upon a Uniform Building Code (UBC) occupancy
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 entering and exiting the
cell and shielded viewing windows for remote operations.

The Hot Cell shall include 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 galleriés shall be séparated from the Hot Cell by a concrete shieldéd wall.

3.2.3.17.4 Utility Support Aréas.

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 provided. 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 holding 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-Requirements—

3.2.4.1 General

Structural design shall be in accordance with the DOE-ID Architectural Engineering
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 combinations.

Dead and live loads shall be determined in accordance with ANSVASCE 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 Uniform Building 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 ANSIVASCE 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 ANSI/ASCE 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 required 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 accordance with OSHA 1910. Removable 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, Ventilation 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 Environmental Control) and
Subpart Z (Toxic 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 ANSIVASME 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-51079A (Filter Medium: Fire Resistant, High Efficiency).

The Hot Cell atmospheric pressure shall be controlled during hot operations to -0.6 W. G. (or
lower) below atmospheric pressure.

Heating 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 approximately 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
Administrative areas. HVAC design for indoor temperature conditioning shall be based on ASHRAE
90. '
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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. '

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 Liguid 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-

3.2.9.5 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 supplied for the Hot Cells,
process areas, and HVAC system exhaust fan.

An Uninterruptable 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 in 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 in accordance with current
Iluminating 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 RAMSs 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 paging, 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 Security Systems

Physical protection of the facility shall be in accordance with 10 CFR 73 and 10 CFR 72,
Subpart H.

3.2.11 Design Life Requirements

Design life of the facility and equipment 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 assumed 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 multiple 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 singte 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 heaith and safety of the public.
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The facility shall be designed to prevent the dropping of critical loads under normal and off
normal -conditions.-including the -design basis -accidents (DB As)-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 inembérs. Thé fife 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 phenomena 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-normal operations

Personnel radiation exposure levels throughout facility shall not exceed 0.1 mr/hr for
continuously-occupied areas.

Safe access will be provided to all packages, vehicles, and installed components for purposes
of testing, inspection, and maintenance.

3.2.13 Environmental Requirementsl

Facility 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 solid waste generation 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 verified to meet the criteria for existing 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 management 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
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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, reports, 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 ldahe -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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Design Bases

Charles Barnes produced an EDF that provided the quantity and density data

available for the existing calcine as well as estimated values for calcine produced in
the current campaign and future campaigns (EDF-FDO-001).

Glass formulations are based on development work done to date. Frit 127 is the
basis for the glass produced from zirconia calcine!. The waste loading used is 31%.
Alumina calcine is combined with Frit 532, and the waste loading is only 20%?>.
The glass waste loading for SBW calcine is 30% and is based on work performed
by K. Vinjamuri®. All of the formulations used are estimates and are subject to
change based on future development work.

Glass Volume Estimate
Using the information referenced above, the following table shows the current

estimates for the volume of glass and number of VGC’s to be produced from direct
vitrification of calcine:

Volume of
Calcine Calcine Glass

Volume, Density, Kg Glass per | Glass Density,| Produced,
Calcine Type cu.meter kg/cu.meter | Kg Calcine | kg/cu.meter |cu. meters| #ofVGC's
Existing Zr Calcine 2,891 1,600 3.23 2,600 5,746 7,981
Existing Al Caicine 918 1,090 4.76 2,600 1,832 2,544

!

WM-188 Calcine (Zr) 166 1,650 3.23 2,600 340 | 473
WM-189 Calcine (Na) 160 1,200 3.33 2,600 246 342
SBW Calcine 700 1,200 3.33 2,600 1,076 1,494
Calcine from Waste
Generated 1997-2012 600 1,200 3.33 2,600 922 1,281
Totals 5,435 10,162 14,115
Note: Usable volume of a VGC is 0.72 cu. meters.

The volume of glass is larger than the estimate made by Charles Barnes in the EDF
referenced above. The difference is due to lower waste loading factors (pounds of
calcine per pound of final glass product) used in this estimate.
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! Staples, B.A., Pavlica, D.A., and H.S. Cole, Properties of Formula 127 Glass Prepared with
Radioactive Zirconia Calcine, ENICO-1120, September, 1982.

? Letter, B. Staples to R. Kimmitt, Comments on HLW Calcine Compositions for Total Vitrification
Feasibility, dated 10/01/97

* Vinjamuri, K., Glass Waste Forms for the Na-bearing High Activity Waste Fractions, INEL-95/0214,
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Direct Vitrification Alternative Feasibility Study
Process Design

1. Design Bases and Assumptions

1.1 Design Bases

{a) The total amount of calcine to be processed is estimated at 5435 cubic meters.’
This includes existing alumina and zirconia calcine plus additional calcine generated
from sodium-bearing waste (SBW).

(b) The design process rate is 4,676 pounds of waste calcine per day (1.3-1.8
cubic meters per day), 180 days per year. Waste calcine will be processed 24
hours per day. At this rate the calcine will be treated in 20 years. The process will
generate between 16,000 pounds and 22,000 pounds of product glass per day,
depending on the type of calcine treated and the glass formulation used.

(c) The vitrification system included in the process design package is a cold-cap,
joule heated melter. This type of design has the advantage of
reducing the loss of volatile species from the melt, particularly Cs.

(d) Waste will be drawn from 1 or 2 bins to fill a calcine receiving and mixing
hopper. Two such hoppers will be provided with the system.

(e} For the purpose of sizing equipment, a material balance based on the “Frit 532"
alumina calcine glass will be used. The melter material balance for this formulation
is provided in this EDF, along with material balances for use with zirconia calcine

and sodium calcine. The Frit 532 material balance will be used as the design basis

because it represents the largest daily production rate of glass.>

(f) One storage hopper will be provided outdoors, outside the process building for
each of the frit formulations. Frit will be delivered by rail car.

(g) A feed hopper for each of the frit formulations will be provided inside the
process building, in an un-shielded area. Capability will be provided to weigh
material as it is fed to the ribbon blender, where the frit will be blended with
calcine.

! EDF-VWO0-001
2 Letter, B.A. Staples to R.R. Kimmitt, Comments on HLW Calcine Compositions for Total Vitrification Fe easibility,
dated 10/01/97.
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(h) All hoppers and silos will be fitted with live “bin bottoms” to eliminate bridging
and channeling of the dry materials used in the process.

(i) Batch will be prepared by blending frit with calcine in the ribbon bender (or
similar blending device) immediately before the melter. This will reduce the
potential for stratification of frit and calcine before the batch enters the melter. The
concern over stratification after blending stems from the significant difference in
the specific gravity values of frit and calcine (* 2.5 and " 1.2, respectively).

(j) All feed materials will be handled in dry form in the system.

(k) The melter will be designed to allow removal of product glass, slag, and liquid
metal as separate materials. All materials will drain by gravity from the.melter.
Provision will be made to drain the entire contents of the melter bath in an
emergency situation.

() Two identical melters will be installed in the system. One will be an installed
spare.

(m) The melter bath electrodes will have a maximum electrical demand of 10,250

kWh/day (427 kW). This is based on an electrical energy requirement of 920 kWh
per short ton of glass produced®. The capability will be provided to vary the power
level of the electrodes.

(n) The melter lid (headspace) heaters will typically be used during cold start-up and
when power to the melter electrodes is lost. Emergency diesel generators will be
provided to supply power to the lid heaters in the event of site a power outage.
The capability will be provided to vary the power level of the lid heaters.

(o) The design basis for sizing the melter is 0.6 square meters of melt bath surface
per metric ton of glass produced per day®.

{(p) The system will include equipment for wet scrubbing of off-gas from the melter
and for treatment of scrubber blowdown solution.

1.2 Assumptions

(a) Analytical data will be available when needed.

® Pincus, A.G. and G.M. Diken, eds., Electric Melting in the Glass Industry, Magazines for Industry, Inc., New
York, 1976, p. 57. .
4 EnvitCo, Inc., Waste Vitrification Training Program, presented initially to Parsons Power, Inc., 1995., p. IX-20.
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(b) The total power requirement for the lid heaters is 1.5 million BTU/hr (7440 kW).

(c) Six different frit compositions will be required to accommodate the variability in
the calcine chemical composition. Separate storage silos and feed hoppers will
be provided for each of these materials.

(d) Two hundred fifty SCFM of ambient air will be pulled into the headspace of the
melter, which will be operated under a slight vacuum. The air will cool
instrument penetrations and control the temperature of the cold cap.

{e) A process waste evaporator will be available for use. It is assumed that this
evaporator will already be in use at the ICPP and will have adequate capacity to
accept scrubber blowdown sludge from this process.

2. Process Description

This study describes a process for vitrifying stored calcine directly, without any
pretreatment. The term “batch” is typically used in the glass industry to refer to the
homogenized material fed to a melting tank to make glass. For this process, the
batch will consist of waste calcine and frit material. The frit is powdered,
commercially produced glass of specific compositions for use in this process. This
material will be procured from an outside vendor. It is assumed that 6 frit
formulations or recipes will be required to cover all possible mixtures of zirconia
calcine, alumina calcine, and SBW calcine from the bin sets. The product glass will
be poured directly into canisters suitable for disposal in the high level waste
repository.

2.1 Calcine Management

Calcine will be transferred pneumatically to one of two receiving and mixing .
hoppers at the vitrification facility. At any given time, one hopper will be available
to receive calcine from the bin‘sets, and the other will be fully characterized and
available for transfer to the melter. Both hoppers will be sized to hold about 8 days
of calcine feed (i.e., 37,500 pounds of calcine). Mixing of the calcine in the
hoppers will be necessary, since the material will not be homogeneous as received.
Mixing will be done pneumtically. When needed, the calcine will be conveyed from
the mixing hoppers through a weighing mechanism to a ribbon blender for
combination with frit before addition to the melter.

2.2 Frit Management
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Commercially manufactured frit will be delivered to the vitrification facility by rail
car. The material will be sampled and analyzed to assure it meets specification
before it is added to the contents of one of 6 storage silos. One silo will be
provided for each of six frit compositions. Frit will be conveyed to feed hoppers
inside the process building. One feed hopper will be connected to each of the six
storage silos. Each feed hopper will be sized to hold 1-2 days of frit feed ( about
32,000 pounds) to the melter. No mixing capability will be provided for the feed
hoppers, since the material will be homogeneous as received from the vendor.

2.3 Melter Feed

Frit from the appropriate feed hopper and fully characterized calcine will be
separately conveyed to a ribbon blender for addition to the melter. A weigh belt
feeder or similar device will be attached to each conveyor to permit accurate
measurement of the feed rates of each material. The conveyors will be interlocked
to assure that the materials are being fed to the blender in the correct proportions
for suitable glass production.

2.4 Melter Operation

Electric resistance (called joule heating in the glass industry) will heat the melt
bath. Two banks of horizontally mounted, rod-type electrodes will be used in the
melt bath. A separate bank of electric lid heaters will be installed in the headspace
above the bath. These will be used for start up and for keeping the bath hot in the
event of a loss of power to the bath electrodes. Emergency generators will be
provided to power the lid heaters in the event that commercial power is lost.

Dry batch will be conveyed from the ribbon blender to the melter. The melter will
be operated so that the batch forms a cold cap floating on top of the molten glass
bath. This cold cap will reduce the volatility of species such as mercury and cesium
present in the calcine.

The melter will be designed with separate forehearths for removal of slag and

product glass. Another drain will be provided for completely draining the melter or
for removal of elemental metal, should it form in the meiter during abnormal
operations.

The melter will routinely operate around the clock at a melt bath temperature
between 1100° C and 1200° C.

2.5 Off-Gas Treatment
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A wet scrubber system will be installed for removal of contaminants from the
melter off-gas. The off-gas temperature will vary from 400° C to 1,000° C, so a
quench vessel will be needed. A venturi scrubber is included to remove gross
particulates, and a packed bed will be used for removal of volatile contaminants.
An activated carbon vessel will be included to remove trace amounts of mercury.

The off-gas system will also include a demister, electric heaters upstream of the
GAC bed to reduce relative humidity, and HEPA filters to contain radioactive

particulates. A vacuum will be maintained on the melter and off-gas equipment by
an induced-draft fan.

The alumina calcine contains approximately 3% HgO, which will decompose in the
melter; consequently, the scrubber water can become heavily laden with mercury.
Scrubber blowdown will be treated with a sulfide salt to precipitate the mercury as
insoluble HgS. A hydrocyclone will concentrate the solids in a slurry before
evaporation. The SBW calcine and zirconia calcine contain less than 0.5% mercury,
so the mercury content of the alumina calcine represents a bounding case.

2.6 Product Canister Management

Product glass will be poured directly into the 2ft. diameter x 10-ft. long
canisters currently designated for materials intended for disposal at the proposed
Yucca Mountain facility. Equipment will be supplied to position the canisters below
the glass drain on the melter and to measure the amount of material added to each
canisters. Approximately 0.72 cubic meters of glass will be loaded into each
canister. Equipment will also be provided to transport empty canisters into the
melter cell and remove full canisters from the melter cell.

Filled canisters will be moved to an area for cooling, welding on lids, and
surface decontamination.

3.0 Block Flow Diagram

This diagram presents to overall flow of material through the process.
Material handling equipment (e.g., conveyors, cranes, pumps) are not shown.
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4.0 Material and Energy Balances

4.1 Product Glass. The alumina calcine case is the design basis, since it
results in the largest daily glass production rate. However, material balances
for production of glass from zirconia calcine and sodium-bearing calcine are
also shown to indicate the process variability likely to be encountered in
routine operation.
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5.0 Process Equipment Description

This spreadsheet lists the major pieces of process equipment, along with
general dimensions and material capacities. Where appropriate, the
fundamental design parameters and any assumptions used in determining
eauioment size are listed.
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Summary

This EDF addresses a conference call made to Mr. Dennis Bickford of the
Savannah River Site (SRS) on October 30, 1997 by members of the VWO project
team. Dennis Bickford is perhaps the most knowledgeable person about the
design and operation of the melter used at the Defense Waste Processing Facility
(DWPF) at SRS for the vitrification of highly radioactive waste sludge and
precipitate. This call was made because it was believed it could provide the
project team meaningful insight into the actual operation of a similar melter design
to the one that is the subject of this feasibility study. A brief description of the
SRS-DWPF melter process consists of the following steps: waste streams are
mixed into a blend of high-level waste sludge and a precipitate from a dissolved
saltcake; they are then mixed with tiny borosilicate glass beads and the mixture is
then fed into a melter where it is heated to 1150 C. The resultant melt is poured
into stainless steel canisters (10 ft long by 2 ft dia.) to cool and harden. The
canisters are then sealed, decontaminated, welded shut and then stored on site in
a building designed for safe interim storage until a federal repository is available.
The DWPF melter was placed into operation in March, 1996.

Participating in this conference call for the project team were; Daryl Lopez,
Raymond Kimmitt, Stephanie Austad, Michael Gifford, Mark Van Sickle and Jack
Prendergast. The project team is most appreciative of Dennis Bickford’s insight,
knowledge and willingness to discuss key aspects of the SRS melter design and
operation with us.

Conference Call Results

The conference call notes are presented below in a question and answer format to
facilitate understanding. A list of proposed questions were presented to Dennis
Bickford a day before the conference call was made and those questions were
discussed sequentially during the conference call. Sometimes the answers deviate
slightly from the questions but this is the way the call progressed so they are
presented as discussed.

1. “Q" What is the design basis for the on-stream operating time?

“A" A 70% on-stream time is the design basis for the SRS melter. There is
additional storage in tanks throughout the process to provide a good level of
operating flexibility.

2. “Q" What is the redundancy (safety factor) design basis for a melter failure?
What is the most probable failure mode? What is the expected useful life of the
melter?

“A” A refractory failure is the most probable failure mode. The refractory is
designed for Yz-inch loss per year @ 1150 C operation whereas the maximum
experienced loss is about %-inch in six years so there is a very healthy safety
factor. The refractory is 30% chromium and 70% alumina. Since the normal
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operating temperature is 1150 C and this is well below the design maximum
operating refractory temperature of 1400 to 1500 C, the refractory should have a
long life from that aspect of design. There is one complete melter in storage at
present and another spare melter is currently being fabricated. The fabrication
lead time is about 24 months so it was believed prudent to fabricate another unit.
The melter system design package consists of infrastructure by Chicago Bridge

and Iron, refractory by Carborundum, and the balance of the design requirements
by the Toledo Engineering Company. The expected useful life is not known since
the melter has been in operation less than two years and experienced failure rate
cannot be adequately estimated.

3. “Q"” What is the feed system redundancy design basis? Is there a provision
for off-spec feed? |s there a a provision for off-spec blend storage? Is there a
provision for off-spec product?

“A” The feed system redundancy consusts of two blend tanks and a single
melter feed vessel that are interchangeable if needed. After feed is tested good, it
is pumped to a 7-day capacity melter feed tank. There is some free-board in the
blend tanks to provisionally allow for feed recipe adjustment if necessary. The
current raw waste tank has about two years of feed material for the melter. Since
the analysis and quality control testing emphasis is placed heavily on the feed
blend meeting specifications, essentially all melted material from the melter is
assumed to be on-spec. This is an operating philosophy that SRS appears to
practice and it has proven to be warranted. If there is an emergency shut-down of
the melter or other serious melter problems, then the product is assumed to be off-
spec and the logistical issues for dealing with that issue is addressed below.

4, “Q" What melter process (total process plant) spare equipment is purchased
in advance and stored on-site?

“A" The melter system only has additional spare stored on-site with another
in the fabrication process now. The off-gas treatment system is completely
backed-up on stream with another complete system installed and on stand-by
duty. The feed storage has the built-in redundancy discussed above.

5. “Q" What are the logistical issues for hot (rad-hot) equipment replacement?
Feed and product system management? Melter handling provisional
management/storage/decon & return to service?

“A"  The melter is first drained at the bottom of the unit into special hold-up
canisters (4 to 5 canisters are stored below the melter for this purpose). There is
emergency back-up power that is activated to back-up a set of on-stream resistive
heater electrodes to keep the glass molten without setting-up. There are four
additional electric circuits for the back-up electrodes. If the melter system fails, it
is temporarily stored in a below-grade vault and subsequently removed by rail-car
in a special shipping cask where it is transported on-site to the storage decon
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area. There are two decon area remote cells at the DWPF for decon operations of
this nature.

6. “Q” What is the approximate operating labor requirement? What is the total
operating support labor requirement from all functions and oversight requirements?
“A”  The total staffing requirement is approximately 700 personnel from all

support and oversight requirements. This facility has around-the-clock coverage
for operations. Preventive maintenance has been minimized by design where
possible. The design is based upon a 16-year operating cycle without major
maintenance. The system has been automated as much as it reasonably could be
automated.

Note: In the SRS Defense Waste Processing Facility (DWPF), There are two major
shared operating/processing plants; the Glass Plant and the Saltstone Plant. Per
Dennis Bickford, there is no good way to estimate the break-out staffing required
For either plant as a stand-alone plant.

7. “Q" If the system were designed again today, what would you do different?
What are major operating issues and problems?

“A”  The materials of construction of the feed system and the mercury
removal system has been very problematic requiring complete replacement of all
the original and second generation materials of construction with Hastalloy 276.
Interim (2™ generation) replacement with a type of alloy steel (with 2% Copper)
was a disaster and no improvement at all over the original stainless steel system.
Chlorides and other halides caused much Chloride stress cracking and pitting-type
failures of the stainless steel system. The alloy system was severely attacked by
mercury reacting with copper present in the alloy. The Hastalloy 276 is holding up
well and the corrosion issue has been effectively solved. Important design issues
are providing enough hold-up capacity for the feed blends for all provisional criteria
and in particular for testing/analysis which has gradually been reduced to a one-
day turnaround time for the this requirement. Another important design issue is to
provide enough lay-down area for equipment maintenance (including jumper
storage) and enough area for jumper line installation for all operating scenarios.
Another major design issue per Dennis Bickford’s insight is solids mixing design
needs. He stated that the Zirconium oxide particle size that we have may pose
significant problems in obtaining a uniform melt to include their dissolution in the
melt. He said that we should experience a melt rate increase of about 2X faster
than the SRS melter due to our dry feed. He stated very emphatically that both
Westinghouse and Dupont (M&O Contractors) discourage all use of fuel addition
(hydrocarbons, in particular) to the mixed waste thermal treatment system. This
comment was a response to our query about provisional use of propane as a back-
up heating source for the melter to typically be used after a power failure to
maintain the molten material in the melter similar to the EnVitco Melter design.
Dennis stated that SRS is currently evaluating, or planning to in the near future,
the Stir Melter (trade name for Stir Melter Inc’s melter) in conjunction with the
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Clemson Research Center in a development/demonstration project for the
vitrification of solid waste like our calcine application.

8. “Q” What is the off-gas system design basis?

“A”  Dennis was requested to provide us with a brief description of what
SRS’ off-gas system. He said their off-gas system is composed of the following
process steps; an off-gas cooler which receives melter off-gas at approximately
600 C from the cold-cap melter operating at melt temperature of about 1100 C.
The cooler is designed for laminar flow of steam and air at the entrance for the
initial cooling to provide protection to the cooler walls, followed by the
introduction of dilution air for quenching the temperature further, followed by a
venturi scrubber which receives scrub liquid from the scrubber tank recirculation
that first passes through a heat exchanger. The scrubber media is water. Next
the off-gas flows into a knock-out tank and condensate is collected in a collection
tank. The off-gas then flows through two high-efficiency sonic-mixing contact
scrubbers employing steam as motive fluid which are each followed by condensers
and cyclonic separators. Most of the residual mercury is trapped in condensate
from these cooling steps. The gas is next passed through high efficiency demisters
and then gas reheaters and finally through HEPA filter bank before passing into the
emission stack. The final off-gas contains cell air which is combined with the gas
prior to entering the stack.

9. “Q” What is Savannah River’s basis for selecting plate electrodes for the
melter?

“A” These electrodes are designed for very low amperage per square inch of
surface (5 amps/in2) and are fabricated from Inconel 600 to potentially provide
500 years electrode life. The electrical circuitry supplying power to the main
electrodes are for about 70 volts and 400 to 500 amps. Separate circuits are
provided for the melter top (lid) heaters, which total about %2 megawatt for the
melter.

10. “Q” What is SRS’ waste throughput rate and canister fill rate?

“A”  Their waste throughput rate is about 220 Ibs/hr and their
corresponding canister fill rate is about 1-canister/day. If we fill 5 canisters/day,
he suggested that we should use a melter with a cavity which is about 3 cubic
feet.
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11. “Q” Does SRS operate with a cold-cap melter and why?

“A"  Yes, because their inherent introduction of slurry water into the melter
keeps the cap cold and it is also the most efficient system. The main
“chokepoint” for handling the canisters is at the abrasive frit solution
decontamination station. The decon is relatively fast but the work and paperwork
associated with characterizing and handling the frit, and properly mixing it with the
calcine for introduction into the melter, is very time consuming.
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This EDF identifies a total staffing requirement of 124 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 on a review of all available engineering documentation and
per discussions with Mr. Dennis Bickford of DOE Savannah River who is very knowledgeable
about Melter Design and Operations at Savannah River. In the breakout of staffing presented
below, the number of personnel per shift are multiplied by 4 to arrive at the staffing for all shifts.
This is based on 4 groupings of shift worker personnel; 3 operating shifts of 8 hours per shift to
provide around the clock coverage and 1 shift of workers on their regular days-off. The non-shift
worker personnel are straight day workers at 8 hours per day on a 40-hour workweek.

The total breakout of staffing is as follows:

Operations: All Shifts
o Feed Supply Systems; 1/shift 4
o Melter Operations; 2/shift 8
¢ Calcine Management; 1/shift 4
e Waste Water Systems; 2/shift 8
e Canister Handling; 3/shift 12
o General Laborers; 2/shift 8

44 total
Maintenance:
e Mechanical Systems; 5/shift 20
¢ Inst. & Elec. Control; 3/shift 12
¢ Pipe-Fitters; 3/shift 12

44 total

Support Staffing:

Administration; 2
Administration Support 3
Supervision, 2/shift 8
Engineering Tech. Support 5
Security; 1/shift 4
Health & Safety (Radcon); 2/shift 8
Industrial Safety 2
Process Development 2
Facility Maintenance 2

36 total

Total Staffing Requirement: 124 total
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VITRIFIED WASTE OPTION
1.0 ELECTRICAL REQUIREMENTS
1.1  EXISTING AND PLANNED ELECTRICAL UTILTIIES AT ICPP

The ICPP ties into the 138kV INEEL 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.

1.2 POWER REQUIREMENTS

1.2.1 NORMAL POWER

The electrical requirements of the Vitrification Facility were analyzed and determined to
be 2,568 kVA connected, with a demand projected to be 1,959 kVA. The results of the
analysis are shown in Tables 1 and 2. The major loads with the Vitrification Facility are
the HVAC equipment, and lighting.

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

1.2.2 STANDBY POWER

The requirements for standby power for the Vitrification Facility were analyzed and
determined to be 800 kVA. The results of the analysis are shown in Table 3. The standby
loads for the Vitrification Facility will consist of the following:

UPS Normal and Bypass feeders

Selected lighting and miscellaneous loads
Exhaust and exhaust fans

Bath electrode

Other loads as determined in later designs
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Standby power to the Vitrification 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 S0O0KCMIL cables each. These 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 Vitrification 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

1.3.1 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 277 Volts 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 switched 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 provided utilizing fixtures mounted in “K” plugs. The number, location, and size of
the fixtures and associated “K” plugs will be coordinated with the cell design during the
conceptual phase. The fixtures will be designed and fabricated to facilitate installation
and removal for replacement of the light source. Metal Halide light sources are desired
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and will be given preference during the final design. 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 will be illuminated with high pressure sodium wall pack
fixtures mounted over each personnel door. Loading areas will be provided with high
pressure sodium wall 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.

1.43 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 Vitrification 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.
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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 Vitrification 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 Vitrification 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
Resistive loads 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 Y2 HP 120V, single phase

Miscellaneous loads less than 1 kVA - 120V, single phase

Lighting - 277V single phase.

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.

1.4.4 EQUIPMENT
1.4.4.1 LOAD CENTERS

One load center will be provided. The load center will be located outside the
Vitrification Facility and will be a NEMA 3R Walk-in type similar to the load centers
currently in use at the ICPP. The load center will provide 480Y/277 Volts and will be
double ended. Each transformer will be sized to provide service to all loads on the load
center. The load centers will be provided with all equipment and wiring to insure that it

is fully compatible with the existing UCS System.
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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 Illuminating Engineer’s Society (IES) handbook and
standard practices at the ICPP. In general , the design will provide the following
illumination levels:

e Work Stations 70 foot candles
e Work Areas 30 to 50 foot candles depending on activity
e Non-Work Areas 10 foot candles, 50 where data is obtained

1.4.6 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 Vitrification Facility will be connected to the ground
system. Grounding within the facility and at the out door 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.

1.4.7 LIGHTNING PROTECTION

Lightning protection will be provided in accordance with NFPA 78, Lightning Protection
Code. :
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CONNECTED LOAD
VITRIFIED WASTE OPTION
LOAD kVA

General Building Lighting
215,576 sq. Ft @ 1.75 Watts per sq. Ft = 377,258 Watts 377
Miscellaneous Loads
215,576 sq. Ft. @ 1.0 Watts per sq. Ft =215,576 Watts 216
HVAC Loads:
Supply Fan Motors

3@75 HP 225

3@50HP 150
Exhaust Fan Motors

3@100 HP 300
Miscellaneous HVAC '
" 150 HP small Motors 150
Process Equipment:
Melters Bath Electrode 1@ 500 kW 500

Lid Heater 1@450 kW 450

Pumps, Blowers and Conveyors 170 HP 170
Cranes 70HP 70
Total connected kVA 2,568 .
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TABLE 2
WASTE TREATMENT PROJECT
DEMAND
VITRIFIED WASTE OPTION
LOAD DEMAND kVA
General Building Lighting
215,576 sq. Ft @ 1.75 Watts per sq. Ft = 377,258 Watts @ 90% Demand 340
377,258 Watts = 339,532
Miscellaneous Loads
215,576 sq. Ft. @ 1.0 Watts per sq. Ft = 215,576 Watts @ 50% demand = 194
215,576 Watts 194,018
HVAC Loads:
Supply Fan Motors
3@75 HP 2@75HP 150
3@50 HP 2@50HP 100
Exhaust Fan Motors
3@100 HP 2 @ 100 HP 200
Miscellaneous HVAC
150 HP small Motors 150 HP @ 75% 112
Process Equipment:
Melters: Bath Electrode 1@500 kW 1 @ 500 kW 500
Lid Heater 1@450 kW 1 @ 450kw 450
Pumps, Blowers, and conveyors 170 HP 25% of 170 HP 43
Cranes 70 HP 1 @ 70 HP 70
Total Demand kVA 1959




431.02# ENGINEERING DESIGN FILE Function File Number - SPR-01
06/17/97 EDF Serial Number - EDF-VWO0-005 Rev 1

Rev. #04 Page 9 of 10

TABLE 3

WASTE TREATMENT PROJECT

STANDBY POWER REQUIREMENTS

VITRIFIED WASTE OPTION
LOAD STANDBY POWER kVA

General Building Lighting 10% of 377,258 = 37,726 38
Miscellaneous Loads 10% of 215,576 = 21,558 22
HVAC Loads
Supply Fan Motors 3 @ 75 HP 1@75HP 75

3@50HP 1@ S0HP 50
Exhaust Fan Motors 1 @ 100 HP 1 @ 100 HP 100
Miscellaneous HVAC 10 % of 150HP [ 15 HP 15
Process Equipment Bath Electrode 500 kW 500
Total Standby kVA 800
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activities taken from Table 7 in reference 1. Using the Microshield Version 5.01 computer code
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outside shielding surface. A copy of the computer run is included in the attachment.

Distribution (complete package): WIP EIS Studies Library, A copy of this EDF will be included
in Report INEEL/EXT-97-01289, T. S. Bohn File (MS 4138), Radiological Support EDF File
(MS 4138)

Distribution (summary package only): G. W. Clarke (MS 4138), W. C. Craft IIT (MS 4138), H. K.
Peterson (MS 2107)
Author Dept. Reviewed Date Approved Date

T. S. Bo 1341 H. K, Peterson 2 _|G. W. Clarke ; o
MM\ 1/27/?5/4%«/ /2%3 o%d/(\, /287

LMITCO Review [Date LMITCO Approval [Date
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Included in this EDF is a calculation to determine the minimum shielding wall thickness for the
Fluidized Bed Blending Tank Cell that will attenuate the gamma radiation to <0.1 mR/hr on
contact (1 centimeter) from the outer surface of the shielding wall. The actual configuration and
the computer model is shown in the figure shown below (not to scale).

The room is assumed to contain two tanks of alumina calcine. The tanks are 10.5 f in diameter
and contain alumina calcine to the 6-ft level. The tanks are 22-ft center-to-center and are located
6-ft from the inside of the shielding walls. The source term of the alumina calcine were taken
from Table 7 of reference 1 and physical properties were modeled as 1.09 g/cm3 concrete. The
alumina calcine radiation was assumed to be made up mostly of 0.6 MeV (99%) gamma
radiation. The shielding wall was considered to be standard concrete with a density of 2.35
g/em3. The calculation was performed using MicroShield, Version 5.01 (reference 2).

In order to model the above configuration with this code it was necessary to treat the volume of
the source (alumina calcine) as a slab ( 173.4 cm thick) against the inside surface of the
shielding. Preliminary scoping calculations demonstrated that if it were modeled in this way, it
would approximately be equivalent to the two-tank configuration. The dose-rate was calculated
at a point 3-ft above the floor and at the mid-width of the cell.

The concrete shield wall thickness needed to attenuate the gamma radiation from the two tanks
of alumina calcine to a dose-rate of <0.1 mR/hr was calculated to be 93 cm (3.05 ft).

Actual Computer Model

Source Shield

Cell

alumina concrete
::> calcine

Shield Wall
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DOS File : FLU2DTRM.MSS
Run Date : January 5, 1998
Run Time: 12:17:22 PM
Duration : 00:07:05

EDF-VWO-00(’

MicroShield v5.01 (5.01-00121) Page 4 of 5

Lockheed Martin Idaho Technologies Company

File Ref:
Date:9/3 &
Checked:

Case Title: FLU2DTRM

Descrlptxon Fluidized Bed Blending Tank Room Shielding @ 1 cm

Geometry: 13 - Rectangular Volume

Nuclide
Ba-137m
Cs-134
Cs-137
Eu-154
Eu-155
Sb-125
Sm-151
Sr-90
Y-90 .

: Source Dimensions
Length 173.431 cm 5ft83in
Width 926.592 cm 30ft4.8in
Height 182.88 cm 6 ft
Dose Points
X Y Z
#1 267.431 cm 91.44 cm 463.295 cm
8ft931in 3ft 15ft24in
Shields
Shield Name Dimension Material  Density
Source 2.94e+07cm®  Concrete 1.09
Shield 1 93.0cm  Concrete 2.35
Air Gap Air 0.00122
Source Input

Grouping Method : Standard Indices
Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded
Library : Grove

curies becquerels uCi/cm? Bg/cm?
1.0651e+005 3.9409e+015 3.6242e+003 1.3410e+008
5.7908e-004 2.1426e+007 1.9704e-005 7.2905e-001
1.125%9e+005 4.1659¢+015 3.8311e+003 1.4175e+008
5.1469e+001 1.9043e+012 1.7513e+000 6.4798e+004
3.1199¢+000 1.1544e+011 1.0616e-001 3.9279¢+003
1.7048e-002 6.3079e+008 5.8010e-004 2.1464e+001
2.2845e+003 8.4527e+013 7.7734e+001 2.8762e+006
1.0294e+005 3.8088e+015 3.5027e+003 ~ 1.2960e+008
1.0294e+005 3.8088e+015 3.5027e+003 1.2960e+008
Buildup

The material reference is : Shield 1

X Direction
Y Direction
Z Direction

Integration Parameters

30
30
30



dage 12

DOS File : FLUZDTRM.MS5 . Poe 5ol 5
un Date: January 5, 1998 ..
Qun Time: 12:17:22 PM : '
Duration : 00:07:05 ‘
Results
Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm?/sec MeV/cm?/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.02 2.499¢+10 0.000e+00 6.805e-24 0.000e+00 2.357e-25
0.03 2.321et+14 1.480e-106 1.397e-19 1.467e-108 1.385e-21
0.04 5.519¢+13 5.453e-52 8.811e-20 2.412e-54 3.897e-22
0.05 1.052e+11 6.418e-35 5.493e-22 1.710e-37 1.463e-24
0.06 1.497e+09 7.137e-28 5.608e-23 1.418e-30 1.114e-25
0.08 3.584e+10 4.981e-19 4.473e-17 7.883e-22 7.078e-20
0.1 7.944e+11 1.303e-14 2.686e-12 1.994e-17 4.110e-15
0.15 1.583e+06 4.491e-17 1.888e-14 7.396e-20 3.109e-17
0.2 1.301e+11 1.553e-10 7.434e-08 2.741e-13 1.312e-10
0.3 2.638e+06 3.038e-13 1.028e-10 5.762e-16 1.949¢-13
0.4 1.378e+10 3.234e-08 6.945e-06 6.301e-11 1.353e-08
0.5 4.189e+09 9.272e-08 1.340e-05 1.820e-10 2.630e-08
0.6 3.546e+15 4.608e-01 4.742e+01 8.994e-04 9.256e-02
0.8 7.426e+11 1.4186-03 8.552e-02 2.696¢-06 1.627¢-04
1.0 5.858e+11 8.187e-03 3.295e-01 1.509e-05 6.073e-04
1.5 7.431et11 3.011e-01 6.193e+00 5.066e-04 1.042e-02
TOTALS: 3.837e+15 7.715e-01 5.403e+01 1.424e-03 1.038e-01
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Project File Number 02BD7

Project/Task  Non-Separation Alternatives

Subtask Vitrified Waste Option

Title:  Bulk Material Transportation: Glass Frit

Summary:

This study discusses the results of input from two different vendors for a bulk material
transport system to move six different types of glass frit (powdered glass material) within the
Vitrification Facility (VF). The VF is one of three facilities comprising the non-separations
Vitrified Waste Option (VWO) for treating INEEL HLW calcine waste. The glass frit is

ultimately mixed with calcine and the mixture is vitrified in a joule melter.

Bottom-discharge rail hopper cars will discharge glass frit into a sub-grade hopper outside the
VF. A screw and bucket conveyor system will transport the frit from the hopper and
discharge it into one of six adjacent storage silos. A screw and bucket conveyor systems
from the outlet of each silo, (six systems total) connect to the inlet of one of six
corresponding frit receiver tanks located at the 45-ft elevation inside the VF. Six auger
conveyors, one from the outlet of each receiver tank, all discharge frit into a frit weigh tank.
Frit is dispensed from the bottom of the weigh tank through a rotary metering valve and into
a ribbon blender. There it is mixed with a predetermined amount of calcine that is fed to the
blender by a separate metering system.

Budgetary estimates from two vendors, including sketches and ROM material costs, are
attached. Estimates for costs of the material transfer systems are between $289,000 and
$587,000. An estimate for the frit storage containers (silos, receiving tanks, and weigh
tank) totaled $257,000. The costs were provided to LMITCO estimators for consideration in
the VF cost estimate. The proposed system is shown in the attached sketch and this EDF is
incorporated into the VF report {INEEL/EXT-87-01389) and its process diagrams.

Attachment 1: System Sketch

Distribution (complete package): WTP EIS Studies Library, A copy of this EDF will be
included in Report INEEL/EXT-97-01389

Author Dept. Reviewed Date Approved Date

E.L. Baker, P.E.|MC&IE |T.R. Ree D.A. Lopez
2/5778 'JQZ/ 26775

L7 Gt | _’
? fﬂ% “g:fgllqg 2/5/% Az %yy/
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The non-separations VWO vitrification process will combine caicine from the CSSF
with a specified glass frit determined from the type of calcine that will be
processed. Six types of glass frit material will be shipped by rail to the INEEL for
use in the vitrification process. The frit has a density of approximately 156 lbs/ft?,
which is about as dense as ordinary silica sand and very abrasive, can be conveyed
quite easily using conventional bulk material conveying systems. Each of the six
types of frit will be specially blended such that any variety of the calcine may be
vitrified in a chemically stable, self-contained waste form.

The glass frit that will be used in the vitrification process will be brought to the
INEEL by rail. Rail cars used to transport the frit to the VF will be bottom dump
type that will dump directly into’an underground receiving hopper. A screw type
conveyor, sometimes called an auger, will pick up the frit from the hopper and
convey the frit into the bottom of a bucket conveyor. The bucket conveyor will
elevate the frit up above the frit storage silos and gravity feed it into one of the six
storage silos (depending upon the blend of the frit) through a selector valve. A
bucket conveyor is an enclosed conveyor consisting of a series of buckets mounted
on a roller type chain that will convey material vertically. The distribution method
from the rail cars to the storage silos will minimize the space required for the
railroad spur unloading station while still limiting cross-contamination of frit.

The six storage silos will be located outside the VF at ground level. Each frit
storage silo will contain a different blend of glass chemistry and hold approximately
20,000 gallons of frit material. The transportation of frit from the rail car receiving
hopper to the storage silos will occur at an approximate mass flow rate of 15,000
Ib/hr. The ability to convey glass frit by a screw conveyor is limited to
approximately a 30° angle. For this reason, bucket type conveyors will be utilized
in all portions of the transfer system design when large elevation increases are
required.

The glass frit in the six storage silos will be conveyed to receiving tanks located
above the glass melter in the VF. Six of the receiving tanks will located at the 45’
floor elevation of the building. These frit receiving tanks will be located inside the
building above and outside of the cell in which the melter is located, in a non-

contaminated area. Each receiving tank will contain a different blend of frit, and
have a capacity of approximately 2,000 gallons. Each type of glass frit will have a
separate transfer system from the appropriate storage silo to the respective
receiving tank. By providing a separate transfer system for each type of frit, cross-
contamination of the different types of frit is eliminated. This portion of the
conveyance system will consist of screw conveyors to deliver the frit from
underneath the storage silos. The screw conveyors will feed bucket conveyors
that will lift the material above and into each of the corresponding frit receiving
tanks. The frit will be gravity fed into these tanks from the end of the bucket
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conveyors. The mass flow rate for this portion of the frit transfer is approximately’
4,250 Ib/hr. The receiving tanks will have a level detection system to control the
amount of frit delivered into the tanks.

Six separate conveying systems will be required for transferring the frit from the
receiving tanks to a single metering vessel called a weigh tank. The weigh tank
will utilize a load cell for weight measurements of the frit material that will be
‘mixed with the calcine. By using six sets of screw conveyors, cross-contamination
of the frit will be eliminated from this phase of the transfer. Depending on the
analysis results of the calcine contained in the calcine load hopper, one of the frit
receiving tanks will be selected as the frit supply tank so that the proper glass
chemistry will be achieved in the melter. This transfer will occur at approximately
3,000 Ib/hr. All frit conveying and storage equipment up to this point will remain in
a contamination clean shielded area so it can be easily maintained.

The frit flows through a rotary valve in the weigh tank and will be gravity fed into
the ribbon blender. At this point in the material flow process, the glass frit enters
the radation zone. Calcine will be mixed with a measured amount of one of the six
types of glass frit and placed into the ribbon blender to obtain the correct glass
chemistry. The mixture of frit and calcine will be gravity fed through a pipe that
penetrates the melter lid. The ribbon blender vessel will have the capability to
provide the calcine/frit mixture to either of two melter cells.
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Drawings
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Date: 1/15/98

Off-gas
Treatment

Average Calcine density = 1,408 k
Calcine volume = 5,435 m°

Retrieve Calcine
Stored in CSSF

]
Mix Calcine
with
Glass Frit

i
Vitrify
and

Can

Glass volume = 10
Glass density = 2,¢
Waste loading = 2(
Dose rates @ cont
Doseratess@ 1 m
Heat generation pe
i

Place Waste
into
Interim Storage

Canister capacity = 0.72 m3
Number of canisters = 14,000




50 m3

) kg/m?3

> 30 wi%

t=61to 172 R/Hr

1.1 to 34.5 R/Hr

>anister = 0.6 to 14.7 Watts

Assumptions
« All listed hazardous materials will be de-listed

» Non-listed hazardous materials will be treated
to meet acceptance criteria

« All waste will be calcined before vitrification

« This option will not process new waste generated
after 2012

« All vitrification processes will occur from 2013
through 2032

- Off-gas wastes will be treated for disposal on-site
as LLW

» Glass waste form will be 0.6 m diameter by
3 m long, including steel jacket

- The vitrified waste form will be ready to be moved
out of Idaho for disposal by a target date of 2035

ICPP Waste Treatment Facilities
Vitrified Waste Option
Vitrification Facility

Flow Diagram ~
VWO-01
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Appendix D

Cell Descriptions

For this section, refer to the VF building plan and elevation drawings in Appendix B. The process
is arranged into several types of segregated hot cell areas with each area surrounded by the necessary
support systems and access corridors. Each of the five types of cells are designed as follows:

The VF contains six separate production cells; the two melter cells, a single canister filling and
capping cell (which services both melters), the welding cell, the decontamination cell, and the smear cell.
These cells are shown in Facility Drawings. The vertical, staggered arrangement and relationships
between the six process cells is shown in two VF building elevation views in Appendix B. The cells are
all isolated, by positive ventilation barriers and shield hatches, from each other and from the rest of the
facility. Positive isolation between cells and surrounding areas will be accomplished using rail mounted,
horizontally actuated shielding/confinement hatch covers over floor and wall openings. This ensures that
contamination will be unlikely to occur downstream of the decontamination and smear cells, or to enter
the transfer tunnel or the ISF. The hatches are located in the smear, weld, decontamination, and canister
filling and capping cells. The weld, decontamination, and smear cells are examples of single purpose
cells. A single module exists within each cell to perform the task. The following summarizes the
operations performed in the cells

° The calcine receiving cell, holds the two large fluidized bed blenders and associated
equipment, that receives calcine from the CSSF, homogenizes it, and delivers it to the melter
cells. The cell occupies the north cell from the -32-ft level to the cell shield covers at the 42-
ft level. The CRTS, which delivers calcine from the CSSF to the fluidized bed blenders, is
discussed on the system and process section of this report. The secondary calcine delivery
system, that delivers calcine from the fluidized bed blenders to the melter cell, is discussed
in the vitrification process section of this report.

o The offgas system equipment canyon holds high maintenance process equipment, (primarily
for offgas treatment). An operating corridor runs along two sides of the offgas system
equipment canyon. Shield windows allow the operators to view remote activities, and a

PaR" -type wall-mounted electro-mechanical manipulator will be used for remote

maintenance.

o Calcine and glass frit will be mixed and vitrified in the melter cells. One melter cell will
always be in operation while the other is on standby. The cell equipment can be separated
into subcomponent sections that can be removed to the maintenance/disassembly cell above,
using the master-slave manipulators and the canyon crane after removing the melter cell
shield cover. The offgas systems are all directly connected to the melters.

. The canister filling and capping cell remotely receives and lifts the empty canisters to the
melter pour weir where they will be preheated (preheating promotes uniform filling and
eliminates voids), and filled. While pouring the glass, gases will be continuously extracted
through a special ventilation circuit and routed to offgas treatment. A load cell weighs the
canisters during all pouring operations to monitor the glass pour rate, and a gamma detector
measures glass level. The GCs will be cooled for 24 hours in a rack, and a lid placed on the
cooled GC before being moved out of the canister filling and capping cell and up into the

D-1



welding cell. The cell equipment can be separated into subcomponent sections that can be
removed to the maintenance/disassembly cell above, via the welding cell, using the canyon
crane after removing the cell shield cover.

The canister weld-handling crane and grapple remotely lift the GC from the canister filling
and capping cell. The weld cell uses a gas tungsten arc welding module to remotely weld
the GC lid and to test the seal weld. The cell equipment can be separated into subcomponent
sections that can be removed to the maintenance/disassembly cell above using the canyon
crane after removing the cell shield cover.

Remote GC decontamination, using solid carbon dioxide pellet blasting, will decontaminate
the outside surface of each canister. This process is based on commercially available
decontamination processes. Decontamination occurs inside a chamber isolated from the
canister-handling cell. Before the decontamination step begins, a movable lid will be
remotely closed and sealed to prevent the spread of contamination. The cell equipment can
be separated into subcomponent sections that can be removed to the
maintenance/disassembly cell, via the welding cell, using the canyon crane after removing
the cell shield cover.

The GC smear cell tests for surface contamination using a remotely operated module to
determine if the GC has to be returned to the decontamination cell or can be placed on the
canister transport cart in the transfer tunnel and sent to the ISF. The cell equipment can be
separated into subcomponent sections that can be removed to the maintenance/disassembly
cell above using the canyon crane after removing the cell shield cover.

The underground canister transfer tunnel will be used to transport GCs on a canister
transport cart, approximately 100 fi to the ISF. The transfer tunnel will be maintained by
hands-on maintenance when all GCs have been removed from the tunnel.

The maintenance/disassembly cell is located above the upper row of cells at the 45-ft level.
This will be used to disassemble equipment that has been removed from service.
Manipulators, widows, and other remote equipment in this area will be available for
equipment maintenance, or equipment sizing, Sized equipment will be packaged in DWPF
canisters and stored in the ISF along with the GCs. The maintenance/disassembly cell
contains a canister welding station for making the circumferential weld around the 2-ft
diameter of the canisters containing sized equipment.
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Appendix E
HVAC Requirements

The following is a list of the primary design requirements for the VF HVAC system:

Maintain office and operational areas at temperatures 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
case of loss of ventilation or pressure differentials or both.

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

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

Provide redundant or backup equipment in all exhaust systems serving 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. The system will be designed to provide proper distribution of airflow
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 a stack to exhaust all contaminated or potentially contaminated air. The exhaust
stack will be monitored using a shielded probe system. As a minimum, the system will
monitor for Beta/Gamma particulate, Alpha particulate, and tritium. The system will allow
for both local and remote readout and alarm annunciation.
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LOCKHEED MABTIW

Lockheed Martin Idaho Technologies Company
INTERDEPARTMENTAL COMMUNICATION

Date: January 27, 1998

To: D. A. Lopez MS 3765 6-9020

From: D.R.James MS 3655 6-7139
Subject: HWO VITRIFICATION FACILITY - DRJ-01-98

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 $600,000,000
Total Estimated Cost — Unescalated $472,000,000
Other Project Cost — Escalated $196,000,000
Other Project Cost — Unescalated $180,314,000

Attached please find the Estimate Summary, Support Data Recapitulation 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 Vision-ID NIE.

DRJ
Attachments

cc: Estimate File #2418
D. R. James Files
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Lockheed Martin {daho Technologies Company
(Rev, 06/96)

COST ESTIMATE SUPPORT DATA RECAPITULATION

Project Title: VWO VITRIFICATION FACILITY Estimator: D. R. James
Type of Estimate: Planning Date: Jan. £7, 1998
File No: 2418 Approved By:

v

I. SCOPE OF WORK: Brief description of the proposed project.

Construct a Vitrification (VIT) Facility to accept, process and transport
calcined waste. The facility will be complete with all internal utilities and
process equipment necessary to accomplish the vitrification process.

11. BASIS OF THE ESTIMATE: Drawings, Design Report, Engineers notes,
and/or other documentation upon which the
estimate is originated.

1. Sketches, equipment lists and descriptions from cognizant project personnel.

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.

I11. ASSUMPTIONS: Condition statements accepted or supposed true without
proof or demonstration. An assumption has a direct
impact on total estimated cost.

1. The current Vitrification Facility will be similar in design to the previous
Direct Vitrification facility designed by Raytheon.

2. The soil containing Tow level radioactivity, encountered during excavation,
will be stockpiled and used as backfill or processed at a later date.

3. Open cut excavation with a 1 1/2 / 1 slope will be used.
4. Costs for utilities to the facility will be evaluated in a different study.

5. Modifications to the existing facilities that will support the VIT Facility
will be evaluated in separate studies.

6. A concrete batch plant will be mobilized at the INEEL for construction 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.




Lockheed Martin Idaho Technologies Co.

COST ESTIMATE SUPPORT DATA RECAPITULATION
(CONTINUATION)

File No: 2418 Page 2 of 2

I11. ASSUMPTIONS: (Continued)

9. The current facility will not have the liquid waste processing capabilities
that were present in the previous facility designed by Raytheon.

10. Construction will begin in January, 2006 and complete in December, 2011.

11. Costs for the Transfer Tunnel from the VIT Facility to the Interim Storage
Facility (ISF) will be included in the ISF Cost Estimate.

12. 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
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 43.89% 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. OTHER COMMENTS/CONCERNS SPECIFIC TO THE ESTIMATE:

1. G&A and PIF have been applied to the estimate in accordance with current
guidelines.

2. Considering the magnitude of the project, a 1% Procurement Fee was applied
rather than the standard 3%.




Lockheed Martin Idaho Technologies Co.

av, &

PROJECT NAME. HWO VITRIFICATION FACILITY
TOTAL ESTIMATED COST - ESCALAT

TYPE OF ESTIMATE:

PLANNING

PROJECTNO: 2418

COST ESTIMATE SUMMARY

DATE: 23-Jan-1998

TiME:  09:50

EDI AS A % OF CONST. + GFE= 23.00%

CONTINGENCY= 43.89%

:40
LocaTion:  ICPP, INEEL PREPARED BY: D.R. James CHECKED BY: Kd/ﬂ’ .
REQUESTOR:  D.A. Lopez REPORT NAME: Cost Estimate Summary M
APPRD BY: A
wBS Cost Estimate Element Total Total
Element Unescalated Escalation Incl Escalation
11 ENGINEERING, DESIGN AND INSPECTION >> $62.659.200
1.1.1 DESIGN ENGINEERING TITLE [ & i 42,000,000 7,140,000 49,140,000
1.4.2 TITLE Il INSPECTION 10,480,000 3,039,200 13,519,200
1.2 MANAGEMENT COSTS >> $£64.943.760
1.2.1 PROJECT MANAGEMENT 29,344,000 8,509,760 37,853,760
1.2.2 CONSTRUCTION MANAGEMENT 21,000,000 6,090,000 27,080,000
113 CONSTRUCTION > $270,383.472
1.3.1 GENERAL CONDITIONS 4,941,905 1,433,153 6,375,058
1.3.2 SITEWORK 2,429,941 704,683 3,134,624
1.3.3 CONCRETE 22,888,800 6,637,752 29,526,552
134 ° MASONRY 0 0 0
1.3.5 METALS 8,400,751 2,436,218 10,836,969
1.3.6 WOOD & PLASTICS 1] o . 0
1.3.7 THERMAL & MOISTURE PROTECTION 5,764,140 1,671,601 7,435,741
1.3.8 DOORS & WINDOWS 2,446,236 709,409 3,155,645
1.3.9 FINISHES 2,966,400 860,256 3,826,656
1.3.10 SPECIALTIES 23,150,409 6,7_'13,619 29,864,028
1.3.11 EQUIPMENT 83,531,926 24,224,259 . 107,756,185
1.3.12 FURNISHINGS . 2,152,136 624,120 2,776,256
1.3.13 °© |SPECIAL CONSTRUCTION - 0 0 0
1.3.14 . CONVEYING SYSTEMS 163,440 47,398 210,838
1.3.15 MECHANICAL 32,158,828 9,326,060 41,484,888
1.3.16 ELECTRICAL 18,604,676 5,395,356 24,000,032
1.4 GOVERNMENT FURNISHED EQUIP, >> S0
1.4.1 GOVERNMENT FURNISHED EQUIP. 0 0 0
1.5 G&APIE >> $16,301,925
1.5.1 G&A/PIF ADDER 12,637,151 3,664,774 16,301,925
1.5.2 PROCUREMENT FEES 2,095,996 607,839. | >> $2,703,835
SUBTOTAL INCLUDING ESCALATION 327,156,735 89,835,457 | >> $416,992,192
PROJECT CONTINGENCY
MANAGEMENT RESERVE >>  $28,938,923
CONTINGENCY -1 >»> $154,068,885
TOTAL ESTIMATED COST >> $600.000.000
PROJECT COST PARAMETERS




lﬁgcsl_rgféeed Martin Idaho Technologies Co. COST ESTIMATE SUMMARY

PROUECT NaME: HWO VITRIFICATION FACILITY TYPE OF ESTIMATE: PLANNING DATE: 23-Jan-1998
TOTAL ESTIMATED COST - UNESC. PROJECTNO: 2418 ME:  10:28:02
LOCATION 1: ICPP, INEEL PREPARED BY: D. R. James CHECKED 8Y: g
REQUESTOR:  D. A. Lopez REPORT NAME: Cost Estimate Summary
APPRD BY:
/
WBS Cost Estimate Element Total Total
Element Unescalated Escalation Incl Escalation
11 ENGINEERING, DESIGN AND INSPECTION >> $52.480.000
1.1.1 DESIGN ENGINEERING TITLE 1 & il 42,000,000 [+] 42,000,000
1.1.2 TITLE il INSPECTION 10,480,000 0 10,480,000
12 MANAGEMENT COSTS . >> $50,344.000
1.2.1 PROJECT MANAGEMENT . 29,344,000 0 29,344,000
122 CONSTRUCTION MANAGEMENT 21,000,000 0 21,000,000
1.3 CONSTRUCTION >> $209,599,588
1.3.1 GENERAL CONDITIONS : 4,941,905 0 4,941,905
13.2 SITEWORK 2,429,941 0 2,429,941
1.3.3 CONCRETE 22,888,800 0 22,888,800
134 MASONRY : 0 0 0
1.35 METALS - 8,400,751 0 8,400,751
1.3.6 WOQOOD & PLASTICS . 0 0 0
137 THERMAL & MOISTURE PROTECTION 5,764,140 0 5,764,140
13.8 DOORS & WINDOWS 2,446,236 0 2,446,236 -
1.3.9 FINISHES 2,966,400 1] 2,966,400
1.3.10 SPECIALTIES 23,150,409 0 23,150,409
1.3.11 EQUIPMENT 83,531,926 0 83,531,926
1.3.12 FURNISHINGS 2,152,136 0 2,152,136
1.3.13 SPECIAL CONSTRUCTION 1] 0 0
1.3.14 CONVEYING SYSTEMS . 163,440 0 163,440
13.15 MECHANICAL . 32,158,828 0 32,158,828
1.3.16 ELECTRICAL 18,604,676 0 18,604,676
14 GOVERNMENT FURNISHED EQUIP. ' >> ) so0
1.4.1 GOVERNMENT FURNISHED EQUIP. 0 - 0 ‘ 0
15 " |eaapiE >> $12,637.151
1.5.1 G&A/PIF ADDER 12,637,151 . 0 .12,637,151
1.5.2 PROCUREMENT FEES . 2,095,996 0 |>> $2.095.996
SUBTOTAL INCLUDING ESCALATION 327,156,735 : 0 | > $327,156,735
PROJECT CONTINGENCY
MANAGEMENT RESERVE >> $22,433,274
CONTINGENCY >> $122,409,991
TOTAL ESTIMATED COST >> S472,000,000

PROJECT COST PARAMETERS
EDI AS A % OF CONST. + GFE= 25.00%

CONTINGENCY= 44.27%
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Lockheed Martin Idaho Technologies Co.
Rev 6-96

CONTINGENCY ANALYSIS

PROJECT NAME; HWO VITRIFICATION FACILITY TyPE OF ESTIMATE:  PLANNING DATE: 23-Jan-1998
TOTAL ESTIMATED COST - UNESC. PROJECTNO: 2418 TveE: 10:27:43
LocaTioN1:  ICPP, INEEL PREPARED BY: D. R. James
pecuestor:  D. A. Lopez
REPORT NAME: Contingency Analysis
PROJECT
PROBABLE % VARIATION CONTINGENCY SUMMARY
wBs % Total | Prob.% Var.| Wt % of Prob. .
Element Cost Estimate Element Total Cost wio Cost Frpm Est. Contingency % Cost Total Cost
Contingency - + - + by Element
111 DESIGN ENGINEERING TITLE ! &1l 42,000,000 12.84 15 30 1.93 3.85 3.274%) 7.39% 10,701,143 52,701,143
1.1.2 TITLE Hil INSPECTION 10,480,000 3.20 15 30 0.48 0.96 0.817%] 1.84% 2,670,180 13,150,190
1.2.1 PROJECT MANAGEMENT 29,344,000 8.97 15 30 1.35 2.68 2.287% 5.16% 7,476,532 36,820,532
1.2.2 CONSTRUCTION MANAGEMENT 21,000,000 6.42 15 30 0.96 1.93 1.637% 3.69% 5,350,571 26,350,571
1.31 GENERAL CONDITIONS 4,941,905 1.51 10 45 0.15 0.68 0.597% 1.35% 1,950,438 5,892,343
1.3.2 SITEWORK 2,429,841 0.74 5 60 0.04 0.45 0.397%) 0.90% 1,298,943 3,728,884
13.3 CONCRETE 22,888,800 7.00 5 60 0.35 4.20 3.743% 8.45% 12,235,381 35,124,181
1.3.4 MASONRY 0 0.00 5 45 0.00 0.00 0.000% 0.00% 0 . 0
1.3.5 METALS 8,400,751 257 5 60 0.13 1.54 1.374% 3.10% 4,490,685 12,891,436
1.3.6 WOOD & PLASTICS 0 0.00 5 30 0.00 0.00 0.000% 0.00% 0 0
137 THERMAL & MOISTURE PROTECTION 5,764,140 1.76 5 60 0.08 1.06 0.943% 2.13% 3,081,265 8,845,405
1.38 DOORS & WINDOWS 2,446,236 075 ‘| 5 65 0.04 0.49 0.434%| 0.98% 1,417,644 3,863,880
1.3.9 FINISHES 2,966,400 0.91 5 50 0.05 0.45 0.403%| 0.91% 1,318,956 4,285,356
1.3.10 SPECIALTIES 23,150,409 7.08 5 40 0.35 2.83 2.512% 5.67% 8,211,598 31,362,008
1.3.11 EQUIPMENT 83,531,926 | 2553 5 65 128 | 16.60 14.809%| 33.42% 48,408,450| 131,040,376
1.3.12 FURNISHINGS 2,152,136 0.66 5 45 0.03 0.30 0.263% 0.59% 860,142 3,012,278
1.3.13 SPECIAL CONSTRUCTION 0 0.00 5 45 0.00 0.00 0.000%) 0.00% 0 0
1.3.14 CONVEYING SYSTEMS 163,440 0.05 5 45 0.00 0.02 0.020%| 0.05% 65,322 228,762
1.3.15 MECHANICAL 32,158,828 9.83 5 65 0.49 6.39 5.701%| 12.87% 18,636,695 50,795,523
1.3.16 ELECTRICAL 18,604,676 5.69 5 65 0.28 3.70 3.298%| 7.44% 10,781,788 29,386,464
1.4.1 GOVERNMENT FURNISHED EQUIP. 0 0.00 S 45 0.00 0.00 0.000%] 0.00% 0 0
1.5.1 G&A/PIF ADDER 12,637,151 3.86 5 45 0.19 174 1.545% 3.45% 5,050,680 17,687,831
1.5.2 PROCUREMENT FEES 2,095,996 | 0.4 5 |45 0.03 | 029 0.256%| 0.58% 837,705 2,933,701
ESCALATION 0| 000 0 0 0.00] o.00 0.000%  0.00% (864 (864)
SUBTOTAL 327,156,735 100.00 44.310%
CALCULATED CONTINGENCY 144,964,014
RESULTANT TEC 472,120,749 °
ROUNDED TEC 472,000,000
PROJECT CONTINGENCY 144,843,265 44.27%
MANAGEMENT RESERVE 22,433,274
CONTINGENCY - 122,409,991
TOTAL ESTIMATED COST 472,000,000 - 144,843,265] 472,000,000

CONFIDENCE LEVEL AND ASSUMED RISKS:

The Lockheed Idaho Technologies Co. Cost Estimate Contingency Analysis
Model is based on the applied contingency and the assumptions upon which

the estimate was predicated. The model is applied with a suggested risk level

of 18% and a level of confidence of 90% the estimate will fall within the bid range.
The Contingency Analysis is based on a weighted average to provide a
90 % probability of underrun and a 10% probability of overrun,

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 Estimating Guide.

PLANNING 0% - 30%
Experimental/Special Conditions............ Up to 50%
Conceptual 15% - 25%
Experimental/Special Conditions............ Up to 40%
TITLE! 10% --20%
TITLE Il 5% --15%
TITLE I/AFC Market Conditions




Lockheed Martin Idaho Technologies Co.
Aev 6-96

CONTINGENCY ANALYSIS

PROJECT Name: HWO VITRIFICATION FACILITY TYPEOFESTIMATE:  PLANNING DATE: 23-Jan-1998
TOTAL ESTIMATED COST - ESCALAT  PROJECTNO: 2418 TiME:  09:49:41
LocamioN 1:  ICPP, INEEL PREPARED BY: D. R. James
REQUESTOR: D. A. Lopez
REPORT NaME: Contingency Analysis
PROJECT
PROBABLE % VARIATION CONTINGENCY SUMMARY
wBS % Total Prob. % Var.] Wt % of Prob.
Element Cost Estimate Element Total Cost w/o Cost From Est. Contingency % Cost Total Cost
Contingency - + - + by Element
1.1.1 DESIGN ENGINEERING TITLE ! & ! 42,000,000 | 1007 | 15 30 1.51 3.02 2.568%) 5.92% 10,832,820 52,832,820
1.1.2 TITLE Il INSPECTION 10,480,000 2.51 15 30 0.38 0.75 0.641%| 1.48% 2,703,046 13,183,046
121 PROJECT MANAGEMENT 29,344,000 7.04 15 30 1.06 2.11 1.794%|  4.14% 7,568,530 36,912,530
1.2.2 CONSTRUCTION MANAGEMENT 21,000,000 5.04 15 30 0.76 1.51 1.284%] 2.96% 5,416,410 26,416,410
134 GENERAL CONDITIONS 4,941,905 1.19 10 45 0.12 0.53 0.468%| 1.08% 1,974,438 6,916,343
1.3.2 SITEWORK 2,429,941 0.58 5 60 0.03 0.35 0.312%| 0.72% 1,314,927 3,744,868
133 CONCRETE 22,888,800 5.49 5 60 0.27 3.29 2.937%| 6.77% 12,385,937 35,274,737
134 MASONRY 0 0.00 5 45 0.00 0.00 0.000%| 0.00% 0 0
135 METALS 8,400,751 2.01 5 60 0.10 1.21 1.078%| 2.48% 4,545,943 12,946,694
13.6 WOOD & PLASTICS 0 0.00 5 30 0.00 0.00 0.000%{ 0.00% 0 0
1.3.7 THERMAL & MOISTURE PROTECTION 5,764,140 1.38 5 60 0.07 0.83 0.740%)  1.70% 3,119,179 8,883,319
1.3.8 DOORS & WINDOWS 2,446,236 0.59 5 65 0.03 0.38 0.340%| 0.78% 1,435,088 3,881,324
13.9 FINISHES . 2,966,400 0.71 5 50 0.04 0.36 0.317% 0.73% 1,335,186 4,301,586
1.3.10 SPECIALTIES 23,150,409 5.55 5 40 0.28 222 1.871%| 4.54% 8,312,642 31,463,051
1.3.11 EQUIPMENT 83,531,926 20.03 5 65 1.00 | 13.02 11.619%| 26.78% 49,004,113| 132,536,039
1.3.12 FURNISHINGS 2,152,136 0.52 5 45 0.03 0.23 0.206%| 0.48% 870,726 3,022,862
1.3.13 SPECIAL CONSTRUCTION 0 0.00 5 45 0.00 0.00 0.000%| 0.00% 0 0
1.3.14 CONVEYING SYSTEMS 163,440 0.04 5 45 0.00 0.02 0.016%| 0.04% 66,126 229,566
1.3.15 MECHANICAL 32,158,828 7.71 5 65 0.39 5.01 4.473%| 10.31% 18,866,018 51,024,846
1.3.16 ELECTRICAL 18,604,676 4.46 5 65 0.22 2.90 2.588%| 5.96% 10,914,457 29,519,133
1.4.1 GOVERNMENT FURNISHED EQUIP. 0 0.00 5 45 0.00 0.00 0.000%] 0.00% 0 0
1.5.1 G&A/PIF ADDER 12,637,151 3.03 5 45 0.15 1.36 1.212%| 2.79% 5,112,828 17,749,979
1.5.2 PROCUREMENT FEES 2,095,996 0.50 5 45 0.03 0.23 0.201%| 0.46% 848,013 2,944,009
ESCALATION 89,835,457 | 21.54 5 45 1.08f 9.69 8.617% 19.86% 36,381,381 126,216,838
SUBTOTAL 416,992,192 100.00 43.382%
CALCULATED CONTINGENCY 180,898,197
RESULTANT TEC 597,890,389
ROUNDED TEC 600,000,000
PROJECT CONTINGENCY 183,007,808 43.89%
MANAGEMENT RESERVE 28,938,923
CONTINGENCY 154,068,885
TOTAL ESTIMATED COST 600,000,000 183,007,808 600,000,000

CONFIDENCE LEVEL AND ASSUMED RISKS:
The Lockheed Idaho Technologies Co. Cost Estimate Contingency Analysis
Model is based on the applied contingency and the assumptions upon which
the estimate was predicated. The model is applied with a suggested risk leve!
of 18% and a level of confidence of 90% the estimate will fall within the bid range.
The Contingency Analysis is based on a weighted average to provide a
90 % probability of underrun and a 10% probability of overrun.

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 Estimating Guide.

LANNING 20% —~ 30%
Experimental/Special Conditions............Up to 50%
Conceptual 15% - 25%
Experimental/Special Conditions............ Up to 40%
TITLE | 10% --20%
TITLE I 5% --15%
TITLE WAFC Market Conditions




G&A/PIF ADDER CALCULATION SHEET

PROCUREMENT FEE:
CONSTRUCTION = $209,599,589
GFE =
. Subtotal $209,599,589

FEE@ 1% = $209,599,589 *0.01=  $2,095,995.89

G&A @ 23% (with a ceiling of $500,000 imposed per year

CONSTRUCTION OR :
. CEILING * # OF YEARS = $2,000,000 -
. " GFE= | $0
PROCUREMENT FEE = . $2,0095,906
Subtotal $4,095,996
FEE @ 23% = $4,095,006 *0.23= $942,079
PIF @ 5.5%
CONSTRUCTION = $209,599,589"
GFE = $0
' PROCUREMENT FEE = $2,005,996
G&A= $942,079
Subtotal $212,637,664
FEE @ 5.5% = $212,637,664 *0.055=  $11,695,072
TOTAL PROCUREMENT FEE: $2,095,996
TOTALGGAFEE: . . . - . $942,079

TOTAL PIF: - $11,695,072



av,

PROJECT NAME: HWO VITRIFICATION FACILITY

%acgslzeed Martin Idaho Technologies Co.

COST ESTIMATE SUMMARY
TYPE OF ESTIMATE:

DATE: 23-~Jan-1998

OTHER PROJ. COSTS - ESC. PROJECTNO: 24180 TME: 12:27:34
LOCATION 1; INEEL/ICPP CHECKED BY:
requestor;  D. A. Lopez REPORT NAME: Cost Estimate Summary
APPRD BY:
wBSs Cost Estimate Element Total Total
Element Unescalated Escalation Incl Escalation
11 CONCEPTUAL >> $90,863,200
1.1.1 CONCEPTUAL DESIGN 85,720,000 - 5,143,200 90,863,200
1.2 MANAGEMENT . >> $16.744.200
1.2.1 PM FOR PROJECT DEVELOPMENT 12,980,000 3,764,200 16,744,200
13. PERMITTING >> §3,745,1 60
1.3.1 PERMITTING & DOCUMENTATION 2,904,000 842,160 3,746,160
14 SO TEST & STARTUP >> $38,202.400
1.4.1 SO TEST & START-UP 36,040,000 2,162,400 38,202,400
1.5.2" "|PROCUREMENT FEES 0 0 |>» so
SUBTOTAL INCLUDING ESCALATION 137,644,000 11,911;950 >> $149,555,960
PROJECT CONTINGENCY
MANAGEMENT RESERVE >> SO
CONTINGENCY >> $46,444,040
TOTAL ESTIMATED COST. - >> $196,000,000

PROJECT COST PARAMETERS

EDI AS A % OF CONST. + GFE= ".*'%

CONTINGENCY= 31.05%




%ocsl_(sléeed Martin ldaho Technologies Co.
av.
HWO VITRIFICATION FACILITY TYPE OF ESTIMATE: PLANNING

PRQUECT NAME:

COST ESTIMATE SUMMARY

DATE: 23-Jan-1998

OTHER PROJ. COSTS - UNESC. PROJECTNO: 24180 TIME: 12:31:53
LOCATION 1: INEEL/ICPP PREPARED BY: D. R. James CHECKED BY: M
REQUESTOR:  D. A. Lopez REPORT NAME: Cost Estimate Summary
! APPRD BY:
wWBS Cost Estimate Element Total Total
Element Unescalated Escalation Incl Escalation
11 CONCEPTUAL >> $85,720.000
1.1.1 CONCEPTUAL DESIGN 85,720,000 0 85,720,000
12 MANAGEMENT >> $12.980.000
1.2.1 PM FOR PROJECT DEVELOPMENT 12,980,000 0 12,980,000
13 PERMITTING . >> $2,904.000
1.3.1 PERMITTING & DOCUMENTATION 2,904,000 0 2,904,000
14 SO TEST & STARTUP >> $36.040,000
1.4.1 SO TEST & START-UP 36,040,000 0 36,040,000
1.5.2 PROCUREMENT FEES 0 0 |> so
SUBTOTAL INCLUDING ESCALATION 137,644,000 0 [ >>$137,644,000
PROJECT CONTINGENCY
MANAGEMENT RESERVE S>> $0
CONTINGENCY >> $42,670,000
TOTAL ESTIMATED COST >> $1 80;31 4,000

PROJECT COST PARAMETERS

ED! AS A % OF CONST. + GFE= *.*%

CONTINGENCY= 371.00%
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Lockheed Martin ldaho Technologies Co.
Rev 6-96

CONTINGENCY ANALYSIS

PROJECT NAME: HWO VITRIFICATION FACILITY TYPEOFESTIMATE: PLANNING DATE: 23-Jan-1998
OTHER PROJ. COSTS - UNESC. PROJECTNO: 24180 TIME: 12:31:42
LocAaToN1:  INEEL/ICPP PREPARED BY: D. R. James :
REQUESTOR; D. A. Lopez
REPORTNAME: Contingency Analysis
PROJECT
PROBABLE % VARIATION CONTINGENCY SUMMARY
wes % Total | Prob.% Var.| Wt % of Prob.
Element Cost Estimate Element Total Costw/o | Cost From Est. Contingency % Cost Total Cost
Contingency - + - + by Element
114 CONCEPTUAL DESIGN 85,720,000 | 6228 5 35 311 ] 21.80 19.306%] .62.28% 26,573,424| 112,293,424
1.2.1 PM FOR PROJECT DEVELOPMENT ° 12,980,000 | 943 S 35 047 | 330 2.923%| 9.43% 4,023,834| 17,003,834
131 PERMITTING & DOCUMENTATION 2,904,000 211 S 35 0.11 0.74 0.654%| 2.11% 900,248 3,804,248
1.44 SO TEST & START-UP 36,040,000 | 26.18 5 35 1.31 9.16 8.117%} 26.18% 11,172,494 47,212,494
1.5.2 PROCUREMENT FEES 0| o000 5 |35 0.00 | 0.00 0.000%| 0.00% 0 0
’ ESCALATION 0 0.00 5 35 0.00f 0.00 0.000% 0.00% 0 0
SUBTOTAL 137,644,000 100.00 31.000%
CALCULATED CONTINGENCY 42,669,640
RESULTANT TEC 180,313,640
ROUNDED TEC 180,314,000
PROJECT CONTINGENCY 42,670,000 31.00%
MANAGEMENT RESERVE 0
CONTINGENCY 42,670,000 B
TOTAL ESTIMATED COST 180,314,000 42,670,000 180,314,000

CONFIDENCE LEVEL AND ASSUMED RISKS:

The Lockheed ldaho Technologies Co. Cost Estimate Contingency Analysis
Model Is based on the applied contingency and the assumptions upon which
the estimate was predicated. The model is 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 Guide, and as presented in the INEL Cost Estimating Guide.
PLANNING 20% -~ 30%

of 18% and a level of confidence of 90% the estimate will fall within the bid range. Experimental/Special Conditions............ Up to 50%

The Contingency Analysis is based on a weighted average to provide a Conceptual 18% - 25%

80 % probability of underrun and a 10% probability of overrun. Experimental/Special Conditions............ Up to 40%
TITLE} . 10% --20%
TITLEN 5% --15%
TITLE IFAFC Market Conditions




Lgclggged Martin Idaho Technologies Co. CONTINGENCY ANALYSIS )
av
PROJECT NAME: HWO VITRIFICATION FACILITY TYPEOFESTIMATE: PLANNING DATE: 23-Jan-1998
OTHER PROJ. COSTS - ESC. PROJECTNO: 24180 TIME:  12:27:21 -
LOoCATION 1:  INEEL/ACPP PREPARED BY: D. R. James
REQUESTOR: D. A. Lopez
REPORTNAME: Contingency Analysis
PROJECT
PROBABLE % VARIATION CONTINGENCY SUMMARY
wBS % Total Prob. % Var.| Wt % of Prob.
Element Cost Estimate Element Total Cost w/o Cost From Est. Contingency % Cost Total Cost
Contingency - + - + by Element
1.1.1 CONCEPTUAL DESIGN 85,720,000 57.32 5 35 2.87 20.06 17.768%| 57.32% 26,620,023 112,340,023
1.2.1 PM FOR PROJECT DEVELOPMENT 12,980,000 8.68 5 35 0.43 3.04 2.6%30%| 8.68% 4,030,890 17,010,890
1.3.1 PERMITTING & DOCUMENTATION 2,904,000 | 1.94 5 35 010 | o068 0.602%| 1.94% 901,826 3,805,826
1.4.1 SO TEST & START-UP 36,040,000 | 24.10 5 35 1.20 8.43 7.470%| 24.10% 11,192,086 47,232,086
152 PROCUREMENT FEES 0 0.00 5 35 0.00 0.00 0.000%} 0.00% 0 0
ESCALATION 11,911,960 | 7.96 5 35 040| 279 2.469%  7.96% 3,699,215 15,611,175
SUBTOTAL 149,555,960 100.00 31.000%
CALCULATED CONTINGENCY 46,362,348
RESULTANT TEC 195,918,308
ROUNDED TEC 196,000,000
PROJECT CONTINGENCY 46,444,040 31.05%
MANAGEMENT RESERVE 0
CONTINGENCY 45,444,040
TOTAL ESTIMATED COST 196,000,000 46,444,040 196,000,000

CONFIDENCE LEVEL AND ASSUMED RISKS:
The Lockheed Idaho Technologies Co. Cost Estimate Contingency Analysis
Model is based on the applied contingency and the assumptions upon which
the estimate was predicated. The model is applied with a suggested risk level
of 18% and a level of confidence of 90% the estimate will fall within th
The Contingency Analysis is based on a weighted average to provide
90 % probability of underrun and a 10% probability of overrun.

e bid range.
a

CONTINGENCY ANALYSIS GUIDE BY TYPE OF ESTIMATE
Guidelines established by DOE/FM 50, Cost Estimating Guide, Vol. 6,
Cost Guide, and as presénted in the INEL Cost Estimating Guide.

PLANNING 20% - 30%
Experimental/Special Conditions............ Up to 50%
Conceptual 15% - 25%
Experimental/Special Conditions............ Up to 40%
TLE | 10% - 20%
TITLE N 5% --15%
TITLE II/AFC Market Conditions




A

LOCKHEED MABTIW

Lockheed Martin Idaho Technologies Company
INTERDEPARTMENTAL COMMUNICATION

Date: January 28, 1998

To: D. A. Lopez MS 3765 6-9020
From: R I.Tuk A g%/f/ MS 3875 6-3611

Subject: ECONOMIC AND LIFE CYCLE ANALYSIS CONDUCTED VITRIFIED
WASTE OPTION - VITRIFICATION WASTE FACILITY-RJT-9-97 Rev.3

Purpose:

As requested an Economic and Life-Cycle Cost (LCC) has been conducted to evaluate the
VITRIFIED WASTE FACILITY. This facility will accept all raw calcined waste, including
SWB calcined waste form ICPP Bin Sets, vitrify and cast it into a SRSDWPF-Type Glass
Canisters (GC). The GC’s will be sent to an Interim Storage Facility (ISF) until transport to final
disposition.

This economic analysis is based on information provided by S. E. Gifford, S. L. Alstad, R. R.
Kimmitt and other team members. D. R. James and R. D. Adams provided cost estimates. W. J.
Prendergast provided process personnel modeling.

Methodology:

The Economic Evaluation assumed a 38-year period, (2001-2038) 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-operating costs over the life-cycle. A
discounted LCC analysis assumes a constant-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.

Assumptions:

The scope of work and requirements of all related activities are vague at this 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,



D. A Lopez
January 28, 1998
RIT- 09-97 Rev.3
Page 2

Inspection, Project Management, Construction Management, Escalation and Contingency costs.

The design period is assumed to be accomplished in seven 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 five years of post-operations activities. Due to this project’s 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. These DD&D costs were allocated over
the remaining 5 years available to the project schedule. Utility costs were calculated assuming a
$4.07 per square foot cost. Per your direction, procurement costs for GS’s Canisters at $10,000
each, Materials for blending costs (borosilica glass frit) $4.40/kg. Cost of glass frit for S O

Testing was calculated to take place during 2010-2011 at a cost of $2.7 million per year,
Estimated disposal cost for Murcury was obtained from Larbi Bonni of Handford.

Results:
The Vitrified Waste Option-Vitrification Facility has a Discounted LCC of $ 1.3 billion.

Attachments:

cc: R. J. Turk File
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Appendix G

Risk Assessment Data Sheets



Risk Assessment - Data Sheet

Risk Type (@ Project (O Technical QEsH
RISK: PREVENTIVE PLANS:
It may not be possible to fill canisters with 0.72 cubic meters None

of product glass. (See assumption S-4).

PROBABLE CAUSE(S):

Shutoff of the glass pour is not as immediate as shutting off a
flow of tap water. With changing glass compositions, the
viscosity of the poured glass is likely to vary, meaning that it
may not be possible for achieve a repeatable pour volume. In
addition, the glass wil contract slightl on cooling.

CONSEQUENCES IF RISK NOT RESOLVED:

More than the design basis 14,115 canisters of glass will be
produced. This implies that more storage space will have to be
built.

PROBABILITY IMPACT: CONTINGENCY PLAN(S) IF RISK IS REALIZED:
; : The design of the interim storage facility is modular, so that
O High (3) O High 3) additional capacity could be added, if necessary.
® Medium (2) ® Medium (2)
O Low(1) O Low(1)
Risk =4
Risk = Probability x Impact
Probability Definition TRIGGER POINT(S) FOR EARLY RISK
ngh‘ - Likely to oocur‘dun'ng the projgct. . W
:fv‘j'um: S:: f?u?ep;éf:x?;f?::gﬂfgﬂﬁfgtﬁep%:& it should be possible to conduct pouring tests with surrogate
material and a melter of similar design, so that the performance
of the pouring operation can be evaluated. This work should be
done before the end of conceptual design.
Impact Definition
High - Likely to 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 - Haslittle potential to cause disruption to schedule, increase in
cost, or degradation of performance.




Risk Assessment - Data Sheet
Risk Type () Project () Technical QOEsH

RISK:

Canisters do not meet EPA/NRC/DOT requirements for
transportation and disposal at MGDS and must be recycled.
(See assumption S-9)

PREVENTIVE PLANS:

Verify applicability of delisting petitions in the States involved.
Also, design studies will be needed to provide assurance that
the canister welding techniques are suitable.

PROBABLE CAUSE(S):

Delisting petitions are now reviewed and approved by EPA at
the regional level. it is possible that States outside of Region
10 may not recognize the validity of a delisting petition granted
by EPA in Region 10. In addition to the regulatory status of the
waste, another cause could be the failure of the canister welds
to meet drop test requirements

CONSEQUENCES IF RISK NOT RESOLVED:

Waste cannot be shipped out of Idaho as required under the
Settlement Agreement.

Impact Definition

High - Likely to 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 - Haslittle potential to cause disruption to schedule, increase in
cost, or degradation of performance.

PROBABILITY IMPACT: CONTINGENCY PLAN(S) IF RISK IS REALIZED:
. : Additional delisting activities will be undertaken, if necessary.

O High(3) © High (3) The aacceptability of 10' x2' canisters will be verified prior to
O Medium (2) O Medium (2) use.
® Low(1) O Low(1)

Risk= 3

Risk = Probability x impact

Probability Definition TRIGGER POINT(S) FOR EARLY RISK

High. - Likely to occur.dun’ng the projfect ) IDENTIFICATION:

:\-/Levsnum: ::: mep:;f:;'g;ﬁoﬁzf::ﬁ;ﬁ:&?& The delisting petition process will be undertaken well before

conceptual design. At the time the process is begun,
discussions will take place with regulators in Nevada and other
States outside EPA Region 10 through which the waste might
travel. Also, design studies and drop test programs will be
undertaken to verify compliance of full canisters with DOT and
NRC requirements.




Risk Assessment - Data Sheet
Risk Type (@ Projéct (O Technical QESH

RISK:

Physical security requirements cannot be met with typical
access controls used at the ICPP (card readers, alarmed
doors, etc.), (See assumption S-5)

PREVENTIVE PLANS:

Review of DOE orders and NRC regulations related to
safeguards and security.

PROBABLE CAUSE(S):

Changes in regulation

CONSEQUENCES IF RISK NOT RESOLVED:

Startup of the facility would be delayed.

PROBABILITY IMPACT:
QO High (3) QO High(3)
O Medium (2) (® Medium (2)
® Low(1) O Low(1)
Risk= 2

Risk = Probability x Impact

CONTINGENCY PLAN(S) IF RISK IS REALIZED:

Security requirements for the project will be changed to meet
any new regulations

Probability Definition

High - Likely to occur during the project.
Medium - Has the potential to occur during the project.

Low - Has little potential to occur during the project
Impact Definition
High - Likely to 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 - Haslittle potential to cause disruption to schedule, increase in
cost, or degradation of performance.

TRIGGER POINT(S) FOR EARLY RISK

IDENTIFICATION:

Security requirements will be reviewed at the start of each
phase of design and will be included in the systems
requirements document.




Risk Assessment - Data Sheet
Risk Type (9 Project (O Technical QESH

RISK:

The VF Exhaust stack shielded probe system may not be an
acceptable substitute for an isokinetic sampling system. (See
assumption S-7)

PREVENTIVE PLANS:

Stay in contact with NWCF operations personnel and
environmental compliance personne! so that any change in
availability of existing systems and/or changes in regulatory
requirements can be accommodated during project planning.

PROBABLE CAUSE(S):

MACT or other regulatory requirements require isoKinetic .
sampling.

CONSEQUENCES IF RISK NOT RESOLVED:

Some new off-gas monitoring equipment will have to be added
to the project scope.

PROBABILITY IMPACT:
O High(3) i O High(3)
O Medium (2) O Medium (2)
® Low(1) ; @® Low(1)
Risk = 1

Risk = Probability x Impact

CONTINGENCY PLAN(S) IF RISK IS REALIZED:

Project scope and estimate will be modified to include a new
stack and appropriate monitoring equipment.

Probability Definition

High - Likely to occur during the project.

Medium - Has the potential to occur during the project.

Low - Haslittle potential to occur during the project.

Impact Definition

High - Likely to 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:

This issue should be resolved before conceptual design is
complete.




Risk Assessment - Data Sheet

Risk Type (¢ Project (O Technical QEsdH
RISK: PREVENTIVE PLANS:
Amount of calcine to be treated is significantly different from None

current estimates, (See assumption S-3)

PROBABLE CAUSE(S):

Poor initial estimates

CONSEQUENCES IF RISK NOT RESOLVED:

System will not have appropriate capacity.

PROBABILITY IMPACT:
O High(3) O High(3)
O Medium (2) O Medium (2)
® Low(1) ® Low(1)
Risk = 1

Risk = Probability x Impact

CONTINGENCY PLAN(S) IF RISK IS REALIZED:

Current proposed operating scheme has 50% down time. If the
amount of calcine is larger than expected, it will likely be
possible to operate more than 180 days per year. If the amount
of calcine to be processed is lower than current estimates, the
feed rate to the melter can be reduced without significant
impact.

Probability Definition

High - Likely to occur during the project.
Medium - Has the potential to occur during the project.
Low - Haslittle potential to occur during the project.

Impact Definition

High - Likely to 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 - Haslitile potential to cause disruption to schedule, increase in
cost, or degradation of performance.

TRIGGER POINT(S) FOR EARLY RISK
IDENTIFICATION:

Update calcine quantity estimates prior to the start of Title 1
design.




Risk Assessment - Data Sheet
Risk Type (9 Project () Technical (OEsH

RISK:

Precipitation of soluble mercury (in scrubber blowdown) with
sulfide salt does not meet the LDR Requirement for
amalgamation. (See assumption S-8)

PREVENTIVE PLANS:

Discussions will be held with regulatory authorities prior to
conceptual design. If the proposed treatment is unacceptable,
alternative processing can be included in the design.

PROBABLE CAUSE(S):

The chemical form of the precipitated mercury sulfide is not
considered equivalent to an amalgam of elemental mercury
with sulfur.

CONSEQUENCES IF RISK NOT RESOLVED:

A waste will be generated that cannot be stored for more than
1 year without further processing by others.

PROBABILITY IMPACT: CONTINGENCY PLAN(S) IF RISK IS REALIZED:
: i . Approval of an LDR variance can be requested from the
O High (3) l O High@) regulatory authorities.
O  Medium (2) I ® Medium (2)
® tow(n | O Low(1)
Risk = 2
Risk = Probability x Impact
- f TRIGGER POINT(S) FOR EARLY RISK
Probability Definition ;
High. - Likely to oecur.during the projgct . IDENTIFICATION:
&e:lum: ::: ;htgep:é?::i fo oceur g;;':ﬁg“;:ep;fge"ét This issue will be addressed during the next design phase.

Impact Definition

High - Likely o 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 - Haslittle potential to cause disruption to schedule, increase in
cost, or degradation of performance.




Risk Assessment - Data Sheet
Risk Type (O Project (o) Technical QEsd

RISK: PREVENTIVE PLANS:

Six frit compositions are not adequate to meet the Facility design includes the capbility of adding raw glass
requirements of all calcine mixtures as received. (See forming ingredients (e.g., silicon dioxide, boron oxide, sodium
assumption S-2) carbonate) in any combination needed to produce acceptable

glass
PROBABLE CAUSE(S): CONSEQUENCES IF RISK NOT RESOLVED:
Compositions of the calcine might vary significantly from Some quantitiy of product glass does not meet disposal site
currently avallable information. WAC.
PROBABILITY IMPACT: CONTINGENCY PLAN(S) IF RISK IS REALIZED:
; . Design of the facility accommodates custom glass

O High@) O High@) formulations, if the need arises.

O Medium (2) O Medium (2)

® Low(1) ® Low(1)
Risk = 1

Risk = Probability x Impact

T TRIGGER POINT(S) FOR EARLY RISK
Prohability Definition IDENTIFICATION:

Development work and additional calcine characterization

High - Likely to occur during the project.
Medium - Has the potential to occur during the project.

Low - Haslitle potential to occur during the project should be undertaken before conceptual design begins.
Impact Definition
High - Likely to 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 - Haslittle potential to cause disruption to schedule, increase in
cost, or degradation of performance.




Risk Assessment - Data Sheet
Risk Type (O Project (o) Technical OESH

RISK:

Production of acceptable product glass requires the grinding of
calcine to reduce its particle size range prior to addition to the
melter. (See assumption S-6)

PREVENTIVE PLANS:

A developmeht program adequate to resolve this question will
be completed prior to the start of conceptual design.

PROBABLE CAUSE(S):

The calcine is a complex mixture of minerals, some of which
may not adequately melt or dissolve under planned melter

operating conditions. The likelyhood of such a situation is
enhanced if calcine particles are large.

CONSEQUENCES IF RISK NOT RESOLVED:

if this issue is not resolved, it is possible that the melter will
produce glass that does not meet disposal site waste
acceptance criteria.

cost, or degradation of performance.

Medium - Has the potential to cause some disrutpion to schedule,
increase in cost, or degradation of performance.

Low - Haslittle potential to cause disruption to schedule, increase in
cost, or degradation of performance.

PROBABILITY IMPACT: CONTINGENCY PLAN(S) IF RISK IS REALIZED:
. . The residence time of glass in the melter will be increased.
O High @) © High@) Alternatively, a grinder could be added to the facility.
O Medium (2) O Medium (2)
® Low(1) O Low(1)
Risk= 3
Risk = Probability x Impact
Probability Definition TRIGGER POINT(S) FOR EARLY RISK
High_ - Likely to occur_dun‘ng the proj_ect . IDENTIFICATION:
nevs'um: ::: f;;ep:;fe":?;ltct’o°§gcu5lf’::;§gu;§ep;g:§t Process development work should be initiated early enough so
that this issue can be resolved prior fo the start of conceptual
design.
Impact Definition
High - Likely to cause significant disruption of schedule, increase in
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Appendix H
VF Project Data Sheet Supporting Data

This Appendix provides the backup information for the project data sheet in Section 8 of this
report. The information is divided into five parts:

1.  Construction estimates and assumptions

2.  Operations estimates and assumptions

3. D&D labor estimates

4, Other D&D estimates and assumptions

5.  Diesel emission estimates for construction, operations, and D&D

6. Memo of conversation with S. Aitken by W. Landman, November 24, 1997

Cost information presented in the data sheet comes directly from the VF cost estimates in
Appendix F.



Construction Assumptions

Construction duration =

years

SO testing=

years

Total years =

Labor - use a total of

new workers/yr

from Dan James

Sanitary Wastewater =

562,500

galiyr =

14,903,438

liters (total

(based on 25 gal/person-day and 225 dayslyear of construction)

(Benefield, LD and C.W. Randall, Biclogical Process Design for Wastewater Treatment, InPrint, Inc., 1987, p.
wastewater generation = 15-30 gal/day-person

Water used for dust control =

2000

galiwk =

605,600

liters (total)

(assumes dust control required 20 weeks/yr... R. Kimmitt)

Electrical usage assumed to be 3,000 kWh (from John Duggan)

156

MWhiyr

hours of operation of heavy equi

Assume 3 gallons of lubricating oil and hydrauli

pment =

c fluid generated for every 60

1,417

liters (total)

Square footage =

175,878

sq.ft=

16,340

(Stephanie Austed, 1/12/98)

Acres disturbed =

115,560

sq.ft. =

10,736

m=

27

(Stephanie Austed, 1/12/98)

Heavy equipment =

3 vehicles @ 624 hrsfyr during

construction =

7,488

hrs total

Equipment fuel usage (see http:/iwww/deere.comfind) =

6

galhr

Total heavy equipment fuel usage =

44928

gal=

170,052

liters (total)

Dust during construction = 1.2 “tons/month-acre =

153

tons (total)

(from USEPA Office of Ar Quality Planning and Standards)

Construction costs are from capital cost estimate (D. James)

Air emissions from fuel usage are based on the diese! emissions spreadsheet.

Alr emissions during SO & start-up testing are

based on non-ra

dioactive operations for 3 years:

Flow rate = |

5,234,540

{bsiyr =

7,852

tons (total)

{based on 250 scfm, 24 hours/day for 180 daysiyr)

Construction trash =

6,200

yd3 (total) =

4,742

m° (total)

(Use 15.5 yd3/yr per capita. This is twice the generation rate of trash from site operations)

Hazardous waste generation =

275

galiweek =

217

m° (total)

(based on an assumed generation rate of 5 55-gallon drums of waste per week)

Hazardous waste storage =

3300

gal=

13

m3

(Assume waste is accumulated for 12 weeks [84 days] in a 90-

day accumulation area, then picked up for disposal.)

1 man-year of labor =

1800

manhours

SO testing liquid effluent =

2,514,240

Ibs. total =

1,142,425

liters (total)

(based on scrubber blowdown rate of 194 Ibs./hr. for 24 hours/day and 180 days per year)

Hazardous waste (SO testing) =

4.2|m® (total)

(based on an assumed 50 cu.ft. of spent activated carbon/yr)

Page 1 of 2

acres (previous)




Constructi

on Assumptions

SO testing process water usage =

2,084,631

liters (total)

(based on the following mass flow rates for 24

hrs/day and 180 days/yr during testing:

- 160 Ib/hr of evaporation |

- 119 Ib/hr of scrubber biowdown

- 35 ib/hr of wash water blowdown)

l

Excavation: Excavated earth will be spread in a spoil area adjacent to ICPP, exce|

t for backfill soil.

Concrete:
Amount used = 29,114 |yd® (see capital cost estimate, Appendix F)
Number of truckloads = 1,323 |(based on 22 yd*/load... tandem trailers)
Fuel usage = 29,114 |gal (assumes 5 mpg and round trip of 110 miles)
Materials delivery:
Number of truckioads = 750|(assumed)
Fuel usage = 22,500 |gal (assumes 5§ mpg and round trip of 150 miles)
Hours of operation (heavy equipment) = 7488
- |Hours of operation (material delivery vehicles) = 4,301
total hours of operation = 11,789
Total heavy equipment and materials delivery fuel used = 365,411 |liters
Steam Usage (SO testing) = 16,000 |Ib/hr = 184,320,000 |kg

(based on 120 days/yr for 4 years... hourly rate from Mark Vansickle)
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Operations Assumptions

Labor: | 121§ |See EDF-VWO-004 | |

Radiation worker include 2 engineers, 2 technicians, 8 supervisors, 44 operators, 44 maintenance

Operating costs are taken from the life cycle cost estimate.

Radiation worker annual dose is based on the average annual dose received at ICCP during the last three years (see attached
memorandum)

Radioactive air
emissions = 5,234,540 |lbshyr= 2,617 |Tonshyr

(based on melter off gas rate of 250 scfm for 180 days/yr)

Radioactive wastewater = 838,080 |lbsiyr = 380,808 |litersiyr

(based on average water wasting rate of 194 Ibs/hr during operation - see material balance calculations)

Sanitary wastewater = 1,131,500 [galiyr = 4,282,728 [litersiyr

(based on 25 gallday per worker, facility occupied year-round)

Domestic water usage= same as sanitary wastewater rate.

Sanitary/industrial rash = 877 lydiyr 671 |mnr

(based on 7.25 yd3/person-year... Bob Skinner {cuber facility})
| |

Radioactive solid waste:

Mercury amalgam = | 1 |myr
(based on 1.5 gal per day of operation})
Product canisters = __ | 508{m°yr
(based on 14,115 canisters in 20 years @ 0.72 m°/canister)
HEPA filters:
Building ventilation = 1376|ftnr = 39 |m°nr

(based on 2 fitters with a volume of 4 ft* each every year for every 1,000 cfm of air. Design is for 172,000
cfm of ventilation air)

Calcine transfer system=__ | 288|ftHr = | 8 |[m 1 |

(based on 12 filters with a volume of 4 ft* each changed out every once every two months. This is the total for,
all 3 HEPA filter systems shown in sketch VWO-07.)

Process off-gas system = 48 hr = 1 [m3mr
Total Volume of HEPA filters = 48 [m’nr
Total solid ll'ad waste = 509 |miyr
Hazardous waste = 100}fthr = 3 |myr

(assumed volume - R. Kimmitt. ltems such as paint, solvents, efc.)

Process water usage = 694,877 |litersiyr

(based on 354 |bs/hr - off-gas treatment system make-up water)

- 160 Ibs/hr evaporation

- 119 Ibs/hr scrubber blowdown

- 75 Ibs/hr wash water blowdown

Electric power usage = 3,198,000 |kKWhir = 3,198 |MWhAr
(based on 61,500 kWh/wk - John Duggan)

|
Steam Usage = 16,000 |lbs/hr = 20,945,455 {kalyr (120 dayshnr)

{Mark Vansickle)
I

Radioactivity associate with waste materials:
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Operations Assumptions

|
Scrubber blowdown = 84.168{Ci/day = 15,150 [Ciyr

(From the recent Waste Inventories/Characterization Study report, INEL/EXT-97-00600, the cesium activity in calcine
averages about 0.6 Cifib. About 3% of this will escape the melter and be absorbed by the scrubber water.)

HEPA Filters = 35|Cir

(This value is based on the assumption that only the filtters associated with calcine blending and transfer will see
significant contamination. Filters on the HVAC system and the process off-gas system will be neglibly contaminated
when taken out of service. Itis further assumed that the calcine system fiters will be loaded with 2 pounds of calcine
fines each. The twelve filters changed in 1 year will contain 24 pounds of calcine. The waste inventory report shows that
calcine has an average activity concentration of 1.46 Ciflb.

Spent activated carbon = 0{Ciyr

(itis assumed that the wet scrubbing equipment will remove essentially all radioactivity [Cs-137] from the melter off-gas.)

Mercury amalgam = 0{Ciyr

(The elemental mercury is washed with demineralized water to remove residual Cs-137 activity before the material is
|amalgamated.)

Vitrified waste = 1,196,869 {Cilyr

(The facility processes 4676 |bs of calcine each day. The caicine activity is about 1.44 Ciflb. The facility operates 180
dayshr.
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D D Assumptions

Durationof D&D = Slyears
Heavy Equipment # Used Hours/day Daysiwk  [Wksfyr Hoursfyr
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) 3 8 5 45 5,400
Pneumatic
Ram 1 4 4 45 720
Demolition
Machine
(Remote
Control) 2 4 3 45 1,080
Total hoursfyr 27,990
Total heavy equipment hours = 139,850

Assume each piece of equipment uses 6 gallon of diese! fuel per hour. Co
Construction Equipment - hitp:/fwww.deere.com/ind/product/product.html)

nsumption rate from John Deere Web Site

No. of gallons of fuel used duringD & D = 839,700 | gal= 3,178,265 |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.
|
D & D costs come from the life cycle cost estimate.
I
Assume each roll-off truck makes 3 trips per day to RWMC
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 daysfyr)
Domestic water usage = 54,729,197 |[liters (total)
Sanitary wastewater = same as domestic water usage
Assume portable HEPA systems off-gas rate= 2000| scfm = 130,864 | Tons (total)
(assumes 225 days/yr)
Assume daily spent decon. solution= 2000| gal/day 8,516,250 | liters (total)
(assumes 225 days/yr total)
Solid Waste Generation _|({factors from Dave Kenoyer - D&D Program)
Factor Cukt. of
Waste Type (cu.ft/sq.ft.) | Sq.Ft. in Facility Waste Cu. Meters
WERF-LLW Combustible
PPEs 0.167 175,878 29,372 832
WERF-LLW Combustible
Building Debris 0.128 175,878 2512 638
WERF-LLW
Compactable Building
Debris 0.195 175,878 34,296 972
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D D Assumptions

RWMC-LLW Non-

Compactable Equipment 0.513 175,878 90,225 2,556

RWMC-LLW Non-Compt

Building Debris 0.684 175,878 120,301 3,408
This factor is twice as large
as that recommended by the
D&D program to account for
the fact that large amounts

RWMC-LLW Non-Compt of concrete are used in

Concrete Rubble 3.44 175,878 605,020 17.139 |construction of the facility.

RWMC-LLW Non-Compt

Scrap Metal 0.778 175,878 136,833 3,876

RWMC-LLW

Asbestos/ACM Covered

Pipe 0 175,878 - -

CFA Landfill Non-Compt

Building Debris 1.99 175,878 349,997 9,915
This factor is twice as large
as that recommended by the
D&D program to account for
the fact that large amounts

CFA Landfill Non-Compt of concrete are used in

Concrete Rubble 245 175,878 430,901 12,207 |construction of the facility.

CFA Landfill Asbestos 0 175,878 - -

HWSF Hazardous Mtrls

(Hg/PCBsletc) 0.002 175,878 352 10

Metal Recycle 0.022 175,878 3,869 110

LLW = 1,038,560 29,421

Non-Rad = 780,898 2122

Hazardous = 352 10

Metal = 3,869 110

Electric power usage = 156,000 |KWhiyr 156 | MWh#yr

(based on 3,000 kWhfwk - John Duggan)

Alr emissions from fuel are based on the diesel emissions spreadsheet.

1 manyear of labor = 1800{manhours

Lube oil = 26,486 |liters (total)

(based on 3 gal for every €0 hours of operation)

Mixed waste = 61,875 |gal (total) = 234 | m3 (total)

{based on an assumed 5 55-gallon drums generated per week... work only 45 weeks/yr)
| |

Radioactivity associated with waste materials:

Spent decontamination solution =

8,516

Ci

(based on an assumed average activity concentration of 1 uCi/mi)

Radioactive solid waste =

294

Ci

(based on an assumed activity concentration of 0.01 uCilcc

[0.01CIm™)

Mixed waste =

2

Ci

(based on an assumed activity concentration of 0.01 uCifcc [0.01 Cm®])
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Estimate of Diesel Engine Emissions

VWO

Bases & Assumptions: |

1. Air to fuel ratio = 25:1 (Mass Basis)

from Wark, K and C.F.
Wamer, Air Pollution, its
Origin and Control, IEP,
New York, 1976, p. 446,
423

2. Diesel fuel density = 7.5 Ibs./gal.

3. Airis 21% Oy, 79% N,, with a pseud

omolecular weight of 29,

4. Combustion is simulated as: CgH,g + 13.50, ——> 9CO, + 9H,0

5. Particulates = 5 mg/scf

Wark and Warner, p. 446

6. CO =2,500 ppmv

Wark and Wamer, p. 446

7. NO, = 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.

Lbs. Of Construction Fuel 723,516

Lbs. Of Operations Fuel -

Lbs. Of D&D Fuel 6,292,964

Total Lbs. of Fuel Used 7,016,478

Lb-Moles of Construction Fuel 5,742

Lb-Moles of Operations Fuel -

Lb-Moles of D&D Fuel | 49,944

Total Lb-Moles of Fuel (as C9H18) 55,686

Lbs of Air for Construction Fuel (based on air-to-fuel ratio) 18,087,868

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) 157,324,093

Total Lbs, of Air Added 175,411,961

Lb-Moles of Alr for Combustion Fuel 623,720

Lb-Moles of Air for Operations Fuel -

Lb-Moles of Air for D&D Fuel 5,424,969

Total Lb- Moles of Air 6,048,688

Grand Total of Materials Fed, Lbs. 182,428,439

Exhaust Gases, Construction Fuel Total Lbs. Total Tons Total Moles Total SCF

CcO, 2,251,164 1,126 51,163 18,367,455
H,0 920,931 460 51,163 18,367,455
0O, 1,735,580 868 54,237 19,471,037
N 13,796,677 6,898 492,738 176,893,110
Subtotal of Major Gases 18,704,352 9,352 649,301 233,099,056
SO, 14,470 7.2

Particulates 2,567 1.3

CO 45,451 227

NO, (assumed NO) 38,958 19.5

Unbumed Hydrocarbons 8,181 4.1

Subtotal of Contaminants 109,628 55

Exhaust Gases, Operations Fuel Total Lbs. Total Tons Total Moles Total SCF

Cco, | - - - -

Page 1 of 2




H,0

O,

Nz

Subtotat of Major Gases

SO,

Particulates

co

NO, (assumed NO)

Unbumed Hydrocarbons

Subtotal of Contaminants

Exhaust Gases, D&D Fuel Total Lbs. Total Tons Total Moles Total SCF

CO, 19,580,107 9,790 445,002 159,755,874
H,0 8,010,044 4,005 445,002 159,755,874
0, - 15,095,673 7,548 471,740 169,354,581
Na 120,000,307.99 60,000 4,285,725 1,538,575,377
Subtotal of Major Gases 162,686,132 81,343 5,647,470 2,027,441,706
SO, 121,926 61.0

Particulates 22,329 11.2

[o]¢] 395,323 197.7

NO, (assumed NO) 338,848 169.4

Unbumed Hydrocarbons 71,158 35.6

Subtotal of Contaminants 949,584 475
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Memo of Telephone Conversation

Name Organization Phone
Steve Aitken LMITCO S&H 6-3174
ICPP ALARA Coordinator
Bill Landman Chemical and Environmental Eng’g 6-5279
Date: November 24, 1997 Time: 4:15 pm
Subject: Average Worker Dose Rate at ICPP
Discussion:

Steve was contacted for information to support development of the Project Data
Sheet for the Separations Options. He provided the following information for the
ICPP site:

Average dose (per worker) for 1996 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 higher due to extensive work on the tank farm.
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Appendix |

Remote Handling

Because of the radioactive nature of the materials processed in the VF, remote systems must be
used extensively to achieve operational, maintenance, environmental and ALARA requirements. Shield
walls, operating corridors, or other cell areas surround the canyon, cells, and the overhead remote
maintenance/disassembly cell. Equipment items requiring maintenance will be constructed in modules
that will be remotely removable. All process equipment items that will last the lifetime of the facility and
require minimal maintenance will be permanently located. Items having a mixture of the two attributes
above will be partially removable and partially fixed. The maintenance designation of a piece of
equipment, and its use in the process determines its placement within the facility; therefore, VF process
equipment will be located as follows. The smaller modules, pumps, valves, filters, and other high
maintenance items will be in the offgas and scrubber blowdown system equipment canyon, and the

unique and single purpose mechanical canister handling modules and the melter will be in isolated but
remotely accessible cells. The calcine transport equipment will also be serviced by the overhead canyon
crane, These different areas are described separately below.

The canyon approach uses of the 75-ton bridge crane almost exclusively, to detach, remove,
reinstall, and reattachment process equipment. The melter cell, sized waste canister welding area,
disassembly cell, and remote decontamination cell, however, use master-slave manipulators in
conjunction with the bridge crane. The process piping, and instrument and electrical connections to
removable equipment items will be made using jumpers with Hanford type connectors.

The cell approach minimizes contamination spread and simplifies remote maintenance because no
more than one module will be located within each process. The two melter cells will be isolated from
each other, and each will also be isolated from the canister filling and capping cell by a slide gate valve
when no canister is present, or by a double bellows seal between the canister and the melter during the
canister filling process.

° Offgas system equipment canyon

High-maintenance process equipment items will be located within the offgas system
equipment canyon. Items will be serviced remotely by disconnecting, removing, replacing,
and reconnecting the modular unit. Examples are (1) centrifugal pumps, (2) condensers,

(3) superheaters, (4) scrubbers, (5) blowers, (6) offgas HEPA filters, and (7) charcoal filters.
This shielded area will be covered by removable steel roof panels and concrete cell shield
covers, which form a ventilation barrier between the canyon and the
maintenance/disassembly cell area above the canyon. The canyon has its own drainage
trench and sumps.

Two sides of the offgas system equipment canyon are bounded by an operating corridor,
which allows visibility via shield windows to the operators to facilitate remote activities. A
PaR® -type wall-mounted electro-mechanical manipulator will be used for remote
maintenance. Modules can be moved in and out of the cells using the 75-ton

maintenance/disassembly cell bridge crane. The canyon crane will be equipped with hoists
as well as CCTV cameras that allow it to be remotely operated.



Process cells

The weld, decontamination, and smear cells will be remotely-operated single-purpose cells.
A single module exists within each cell to perform one or more tasks. The modules can be
disconnected, removed, replaced, and reconnected for maintenance. The old unit can then be
repaired in the remote maintenance cell offline, allowing the process to continue. Facility
length will be reduced by vertically alternating (staggering) the process cells. Alternating
vertical cells allow the use of small horizontal hatches, instead of large vertical shield doors,
for transferring equipment and canisters. The weld, decontamination, and smear cells each
perform a single basic task.

A light-duty polar crane will be located in each of the following cells: The decontamination
cell, welding cell, smear cell, and canister filling and capping cell, for remote maintenance
and canister handling. Each crane will be equipped with a SRS DWPF canister grapple to
lift and transfer empty or filled canisters. Each crane can enter a crane maintenance area that
will be shielded from the rest of the cell, and will be located between two adjacent cells.

The polar cranes consist of a linearly traversing trolley containing an underhung pivoting jib
crane. The Jib can pivot 360 degrees about its vertical axis. The jib can reach nearly to the
walls of a cell by pivoting 90 degrees to the direction of the trolley rails. Rotating the jib
parallel to the trolley rails and retracting the hoist allows the crane to pass through the
relatively narrow shield door opening and into the crane maintenance area. In this
orientation, the crane presents a narrow projected frontal area because the trolley rails will be
closely spaced. It will also be possible to remove the cranes from the trolley rails using the
maintenance/disassembly cell bridge crane. Access rooms adjacent to the cells allow
personnel to enter each a cell. Horizontally-actuated vertical shield doors separate and
isolate the access rooms from the cells. A polar crane maintenance area will be located
above each access room. Personnel pass through an airlock to enter the access room from
the operating corridors. Horizontal-plane hatches in the cell floor or ceiling, or both, allow
equipment transfer into the overhead maintenance/disassembly cell for maintenance,
disassembly, or size reduction.

The canister filling and capping cell will be used to lift, preheat, and fill empty canisters, and
lower, cool, and cap the GCs in preparation for transfer to the welding cell. Empty canisters
will be brought into the cell through an airlock, which separates the empty canister staging
area from the canister filling and capping cell. The filled canister transport crane and
grapple place the canister in a lift mechanism under the filling weir nozzle of the operating
melter. The drive for the canister lift mechanism will be located outside of the cell shield
wall and will be available for hands-on maintenance. The lifting mechanism incorporates a
heater to preheat the canister to eliminate thermal shock and glass voids inside the canister.
When the lift mechanism is at its top (filling) position, the lip of the canister engages a metal
bellows seal that surrounds the melter weir nozzle. The air-actuated bellows contains a knife
valve that isolates the canister filling and capping cell from the melter cell above. This
system minimizes exterior canister and cell contamination during the canister filling. The
knife valve can only be opened when the bellows is sealed to the canister lip. Glass starts to
pour when the level in the melter exceeds the level of the weir and glass overflows into the
canister. Glass frit and calcine will be continuously added to the melter. The glass pours
inside the bellows conduit from above the open knife valve. Offgas will be extracted from
the inside the bellows by the offgas system negative pressure. Several levels of
instrumentation surround the fill station to monitor the fill process, including temperature
monitoring, negative pressure (effectiveness of canister lip seal integrity), gamma, neutron
or X-ray detection (fill level), weight (contents), infra red CCTV (fill level), CCTV for
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canister presence and position, with redundant systems on critical instruments. The
instramentation features remote replacement, verification, calibration, and testing.

While an empty canister is being staged on the canister shuttle cart, the newly filled GC will
be lowered by the canister lift mechanism, removed by the filled canister transport crane and
grapple, and placed in the GC cooling station. After a 24-hr cooling period, a lid will be
placed on the GC by a remotely replaceable capping module. The module’s pick-and-place
mechanism will be remotely operated and will be supplied with lids by a canister sealing
manipulator. After cooling, the polar crane and grapple place the GC at a position below the
floor hatch in the welding cell. The hatch will then be opened and the canister weld
handling crane and grapple lift the GC into the welding cell and place it into the welding
module.

Each item in the canister filling and capping cell requiring maintenance will be remotely
replaceable by removing it with the filled canister transport crane, staging it below the
welding cell floor hatch, and removing it with the canister weld handling crane. The item
can then be lifted through the welding cell shield cover by the 75-ton
maintenance/disassembly cell bridge crane.

The welding cell contains a module that rotates the CG for automatic lid welding. The
module also installs testing apparatus that externally pressurizes the lid to detect GC in-
leakage resulting from a defective weld. Following a successful leak test, the GC will be
lowered through the welding cell floor hatch into the decontamination cell using the canister
weld handling crane and grapple. The welding module can be remotely disassembled and
removed through the welding-cell shield cover.

Remote GC decontamination using a carbon dioxide pellet blast will be performed in the
decontamination module inside the decontamination cell. This decontamination technique
was selected because it aggressively cleans the canister and creates no residual liquid or
solid waste stream. The decontamination medium must remove the oxide layer that forms
on the GC exterior when it is heated by the molten glass. CO- pellets sprayed on the GC at
short range and high velocity will remove the oxide layer. Before decontamination, a
movable decontamination module lid will be remotely closed and sealed to prevent spread or
overspray of CO, and contamination. The CO, gas will be removed by the decontamination
cell HVAC exhaust system.

The decontaminated GC will be removed from the decontamination module by the canister
decontamination handling crane and grapple, and staged for transfer up and into the smear
cell. Components inside the decontamination cell will be remotely replaceable using the
canister decontamination handling crane. Items to be removed from the decontamination
cell will be staged below the welding cell floor hatch for transfer up to the welding cell by
the canister weld handling crane. They will then be staged beneath the welding-cell shield
cover for removal by the maintenance/disassembly cell bridge crane.

Canister smear testing will be performed in the smear cell. The GC will be lifted through the
floor hatch into the smear cell using the smeared canister loadout crane and grapple. GCs
that do not meet smear test acceptance criteria will be lowered back into the decontamination
cell and will again be subjected to the decontamination process. Following successful smear
testing, the smeared canister loadout crane and grapple lower the GC through the floor hatch
and onto the canister transport cart within the canister transfer tunnel. The smear module
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will be capable of being disassembled remotely and transferred through the cell shield cover
into the maintenance/disassembly cell using the maintenance/disassembly cell bridge crane.

The melter cells and melters will be serviced by the 75-ton maintenance/disassembly cell
bridge crane operating through the cell shield covers. Maintenance personnel use airlocks to
enter the crane maintenance area from operating areas. The 75-ton crane has its own
shiclded maintenance area at one end of the building. A vertical shielding door at the crane
maintenance area shields maintenance personnel from radiation sources located in the rest of
the maintenance/disassembly cell. Remotely actuated 'drawbridge’ crane rail sections allow
the crane to pass between the maintenance/disassembly cell, past the shield door opening,
and into the crane maintenance area.

Maintenance/disassembly cell

The maintenance/disassembly cell occupies the space 45-ft above grade. This will be above
the cell shield covers of the upper level cells. Component disassembly and maintenance can
be done in this cell. The maintenance/disassembly cell also extends above the offgas system
cell. Cell shield covers in the smear, weld, and melter cells open into the canyon
maintenance/disassembly cell. All items removed from any of the cells will be lifted into the
maintenance/disassembly cell using the maintenance/disassembly cell bridge crane. The
maintenance/disassembly cell allows size reduction of “technological waste” and remote
maintenance on equipment removed from vitrification handling equipment and offgas
canyon equipment. One end of the maintenance canyon provides access to a
decontamination cell, remote maintenance cell (with several windows and master-slave
manipulators), a hands-on maintenance cell, crane maintenance/disassembly cell and loadout
arca. Contaminated equipment that has reached the end of its useful life can be sized
remotely and placed into DWPF type canisters. This equipment canister will be sealed with
a circumferential weld made by a canister-welding module located in the
maintenance/disassembly cell. A (small diameter) glass fill port lid will be placed on the
canister after the integrity of the circumferential weld is checked, by lowering the canister
into the welding cell for verification.

Following the weld leak check, this canister will be handled and stored in the same manner
as the GCs. These equipment canisters will hold used melter parts, worn out or plugged
melter offgas equipment, etc., which cannot be restored by remote maintenance.

Canister transfer tunnel

GCs will be transported to the ISF on a rail-mounted battery-powered canister transport cart.
The cart runs in the underground canister transfer tunnel. The tunnel will be approximately
100-ft long from end wall to end wall. GCs will be unloaded from the cart in the ISF, and
the empty cart returns to the VF.

The cart has at least two backup means of mobility. Besides using its own battery packs, it
can be hauled by a cable system (with external drive), or can be retrieved using grade-level
ports built into the roof of the tunnel. The tunnel has one set of tracks allowing traffic in one
direction only. The canister transport cart hauls one GC per trip, and at the vitrification rate
of up to 5 GCs per day. Every week up to 35 round trips through the tunnel will be made.
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The canister transport cart will be maintainable using hands-on techniques in the ISF, where
the tunnel can be entered via an entry vestibule. A tunnel entry point also exists at the VF
end. The reinforced concrete tunnel has no corners, (tracks will be straight), but will be
sloped to the drainage trench and will be equipped with sumps. Because GCs carried on the
cart will be shipped only after decontamination, the assumption will be that no
contamination will be present in the tunnel and the tunnel can be entered following removal
of the radiation sources, which consist only of the GCs.

The rationale for selection of the tunnel is that it was determined to be less expensive thana
shielded transfer cask and cask transporter. The transporter with cask, hoist, and positioning
system, would be a very heavy vehicle, and must operate during year-round weather
conditions at the site. If the relationship for the site were such that there was a longer
distance from the VF to the storage facility, or a route with several turns was necessary, a
transporter such as that featured in the SRS DWPF Vitrification Plant could be considered.

Mercury bottling glovebox
Mercury removed from offgas treatment will be amalgamated, packaged in a glovebox, and

disposed of. The glovebox provides contamination control by preventing heavy metal
exposure to the operators.
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Appendix J

Conveying Systems

The following handling equipment will be required to support the VF. This equipment has been
selected to establish an efficient handling system, while maintaining a safe working environment.

Maintenance/disassembly cell overhead bridge crane—75-ton
{

The 75-ton overhead bridge crane has a span of approximately 60 ft and will be used to
convey equipment in and out of the canyons, laydown area, smear cell, welding cell,
decontamination cell, hands-on maintenance cell, remote maintenance cell, and melter cells.
A crane maintenance area will be located at the south end of the cell.

The crane will be remotely controlled. A conveniently located remote panel will be mounted
in clear view of the crane and hook. A festooned cable system will supply crane power
because busbar or panel systems will have a high potential for corrosion.

Load-out cell and truck loading area monorail—15 Ton

A 15-ton monorail will be used to load equipment in the load-out area and the truck airlock
at the south end of the VF. This monorail will be split at the shield door between the truck
loading and the load-out area. The section in the truck area will be a common stationary rail,
mounted overhead. The section in the Load-out area will have the rail mounted onto an
overhead bridge and trolley to allow the monorail to swing out of the way to permit
equipment loading from above by the maintenance/disassembly cell 75-ton bridge crane.

The monorail will be controlled by both local and remote methods. A conveniently located
local panel will be mounted in clear view of the crane and hook from the shield window and
remotely operated from an operators console and viewed by CCTV.

The monorail, trolley, and hoist will be supplied with both a remote panel and a pendant
control. The power to the crane will be via a festooned cable system.

Canister weld handling crane—3 Ton

This remotely controlled polar crane and its grapple will be used to convey GCs from the
canister filling and capping cell to the welding cell, and from the welding cell to the
decontamination cell. It will also move equipment inside the welding cell and assist with
maintenance on the welding equipment. Welding cell equipment and equipment retrieved
from the adjoining cells can be staged, using the canister weld handling crane, for pickup
through the welding cell shield cover by the 75-ton overhead crane. Hands-on crane
maintenance will be done in the crane maintenance area south of the welding cell. The
power to the crane will be via a festooned cable system.



Smeared canister loadout crane—3 Ton

This remotely controlled polar crane and its grapple will be used to convey decontaminated
GCs from the decontamination cell to the smear cell, and from the smear cell to the canister
transport cart in the transfer tunnel. It will also move equipment inside the smear cell and
assist with maintenance. Decontamination cell equipment, and equipment retrieved from the
decontamination cell below can be staged, using the canister decontamination handling
crane, for pickup through the decontamination cell cover by the maintenance/disassembly
cell 75-ton bridge crane. Hands-on crane maintenance will be done in the crane maintenance
area north of the smear cell. The power to the crane will be via a festooned cable system.

Wall-mounted PaR®

One remotely controlled PaR®-type wall-mounted electro-mechanical manipulator traveling
north and south, and vertically in the offgas system cell, will move materials and equipment.

It will be specifically used for remote removal and replacement of equipment. The PaR
manipulator will be remotely operated and viewed by CCTV at an operators console and can
be viewed from shield windows in the operating gallery.

Filled canister transport crane—3 Ton

This remotely controlled polar crane and its grapple will be used to move empty canisters
from the empty canister transfer airlock to the operating melter pour station, and GCs from
the pour stations to the cooling and capping station module. It will also be used to move
equipment inside the canister filling and capping cell and assist with maintenance. Cell
equipment will be staged below the welding cell floor hatch for retrieval by the canister
weld-handling crane. Hands-on maintenance will be done in the crane maintenance area
located to the south of the canister filling and capping cell. The power to the crane will be
via a festooned cable system.

Canister decontamination handling crane—3 Ton

This remotely controlled polar crane and its grapple will be used to move equipment and
GCs inside the canister decontamination cell and assist with maintenance. Cell equipment
will be staged below the smear cell floor hatch for retrieval by the smeared canister loadout
crane. Hands-on maintenance will be done in the crane maintenance area located to the
north of the canister decontamination cell. The power to the crane will be via a festooned
cable system '

Empty canister storage overhead bridge crane—1 Ton

A one-ton overhead bridge crane and its grapple will be used for loading canisters from the
HLW canister transfer cart to the storage rack, and from the storage rack to canister filling

and capping cell canister shuttle cart located inside the empty canister transfer airlock.
Hands-on maintenance will be performed in this area.

The crane will be controlled locally using a local panel mounted in view of the crane and

hook. The crane, trolley, and hoist will be supplied with pendant control. The power to the
crane will be via a festooned cable system.
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Canister shuttle cart

The canister shuttle cart will be used to convey an empty canister from the empty canister
storage area airlock to the canister filling and capping cell. The cart will be remotely
operated from a console and viewed by CCTV. The cart will be electrically driven by a
power cable and cable reel.

The cart will run on anchored tracks with its wheels totally retained by the track to eliminate
the possibility of derailing. Shock absorbers will be located on each end of the track to
ensure safe stopping. Hands-on maintenance will be performed in the empty canister storage
area.

Glass frit bucket conveyors’

These conveyors transport glass frit in the glass frit delivery systems. Hands-on
maintenance will be performed as required

Glass frit auger conveyors

These conveyors transport grit in the glass frit delivery systems. Hands-on maintenance will
be performed as required.

Canister lift mechanism

The canister lift mechanism will be used to raise an empty canister from the canister filling
and capping cell floor level up to the melter fill weir (in the ceiling of the canister filling and
capping cell), and lower the filled GC back down to floor level. One of two canister filling
stations will be operating at a time. Canister Lift Mechanism maintenance within the cell
will be performed remotely, however, the mechanism drive is located in an adjacent shielded
room for hands-on drive maintenance. The mechanism will be a "SERAPID" type chain
system.

Transfer port

The transfer port has a shielded sample-can carrier for rem&te insertion of consumables and
removal of samples from the sample cell.

Tool drops

Tools and sample bottles will be transferred from the operating gallery into each hot cell,
decontamination cell, and sample cell, using a standard hot cell tool drop cell penetration
design.

Canister transport cart

The canister transport cart will be used to convey decontaminated and welded GCs from the
VF through the underground transfer tunnel, to the ISF. The cart will be located 20 ft below

grade.
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The cart will be remotely operated from a console and viewed by CCTV. It will be battery
powered and have two backup transport methods. Besides using its own battery pack, it can
be hauled via cable system (with external drive), or retrieved via grade-level ports built into
the roof of the tunnel. The cart will run on a single set of anchored tracks with its wheels
totally retained by the track to eliminate the possibility of derailing. Shock absorbers will be
located on each end of the track to ensure safe stopping. Hands on maintenance will be
performed at the ISF maintenance area.
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