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325 FACILITY SPECIAL-CASE WASTE
DISPOSITION ALTERNATIVES ANALYSIS

1.0 BACKGROUND AND PURPOSE
1.1 Introduction

This report addresses the disposition strategy relating to special-case waste (SCW) managed by
the Pacific Northwest National Laboratory (PNNL) on the Hanford Site. Ail of PNNL’s SCW
currently resides in the 325 Facility of Hanford’s 300 Area. This facility is operated for the U.S.
Department of Energy, Richland Operations Office (RL), by PNNL. Due to the high activity
levels of the waste and difficulties in characterizing, classifying, and packaging it to meet the
Hanford Site Solid Waste Acceptance Criteria (DOE 1998a), the materials were listed as SCW
under the Hanford Facility Agreement and Consent Order (Ecology et. al.) major milestone
M-33-00 and subsequently under major milestone M-92-00 (Ecology et. al.). The Hanford
Facility Agreement and Consent Order is also known as the Tri-Party Agreement.

1.2 Tri-Party Agreement Overview

The Tri-Party Agreement is an agreement between the U.S. Department of Energy, the U.S.
Environmental Protection Agency (EPA), and the Washington State Department of Ecology
(Ecology) to complete cleanup of the Hanford Site as required by the Resource Conservation and
Recovery Act of 1976 (RCRA) and the Comprehensive Environmental Response, Compensation,
and Liability Act of 1980 (CERCLA). The Tri-Party Agreement terms and conditions provide
the regulatory framework and the required actions and schedules (milestones) for site cleanup.
The purpose of the Tri-Party Agreement is to identify RCRA compliance requirements for
treatment, storage, and disposal (TSD) units, and the RCRA and CERCLA requirements for
interim and final remedial actions.

The Fourth Amendment to the Tri-Party Agreement (January 1994) added major Milestone
M-33-00, which required DOE to accomplish the following:

. Identify a path forward for disposition of Hanford Site solid waste and materials

. Submit a Tri-Party Agreement change package to add milestones for acquisition of the
necessary TSD facilities to implement the path forward.

The waste streams that were considered in the scope of Milestone M-33-00 include SCW in the
300 Area that does not have a clearly defined disposition pathway.

In negotiations between RL, Ecology, and the EPA in 1995 and 1996, it was agreed that Major
Milestone M-33-00 would be replaced by a series of decision point milestones for disposition of
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each major waste stream. The decisions would ultimately lead to specific interim milestones and
target dates for acquiring the necessary TSD facilities.

Major Milestone M-92-00 and its associated interim milestones and target dates [refer to Change
Number M-92-96-01 (Ecology 1996)] were established to govern the acquisition of new
facilities, modification of existing facilities, and/or modification of planned facilities needed to
store, treat, and dispose SCW from the 300 Area, including SCW stored in the 325 Building.
The interim milestones and target dates under major Milestone M-92-00 that relate to the 300
Area SCW are identified in Appendix A, Table A-1 of HNF-1730, Rev. 0 (DOE 1997). The 300
Area SCW subject to M-92-00 is described in Appendix A, Table A-2 of HNF-1730, Rev. 0
(DOE 1997).

1.3  Special-Case Waste Description

The initial determination of what was considered to be SCW was not well documented.
Tri-Party Agreement Change Package M-92-96-01 (Ecology 1996) lists all materials and waste
initially identified as SCW by PNNL. This change package also describes a process to use for
revising the SCW list. In some cases waste and material were previously listed as SCW without
complete characterization or an exact determination of curie content, volume, or classification of
waste versus material. As the characterization data for the SCW waste streams are improved and
waste classifications are identified, the number of SCW streams without a clearly defined
disposition strategy is being reduced.

SCW is primarily waste that has limited or no formerly planned disposal alternatives. This waste
consists of the following:

. Waste Isolation Pilot Project (WIPP) non-certifiable defensetransuranic (TRU) waste
. DQE-held fragments and components of spent nuclear fuel

. DOE-held commercial low-level waste (LLW) [see DOE Order 5820.2A (DOE 1988)]
that may potentially be designated as Greater Than Class C (GTCC) under the definition
found in Title 10 Code of Federal Regulations (CFR) Part 61.55, and low-level waste that
exceeds Site-specific performance assessment limits (DOE 1992).

SCW includes high-activity radioactive waste currently stored in 325 Building Hot-Cells. This
waste requires special handling and storage because of the high radioactive dose rates (i.e.,
greater than 200 millirem per hour on contact). SCW includes items such as irradiated research
and test materials, borosilicate glass in stainless steel containers, dust and debris, and Hot Cell
tools and equipment. None of the SCW contains hazardous constituents that would qualify it as
mixed waste regulated under RCRA and the Washington Administrative Code (WAC) 173-303,
"Dangerous Waste Regulations" (DOE 1995a).



All PNNL SCW is currently located in the 325 Building Hot Cells in the Hanford Site 300 Area.
This waste must be removed from the 325 Building and placed in approved interim storage
facilities or disposed of in compliance with the Tri-Party Agreement and/or permit conditions.
Removing the material from the 325 Hot Cells is an essential step in eliminating SCW from the
300 Area.

14  Purpose

The purposes of the study are to identify the anticipated characteristics of the 325 Building SCW;
identify the packaging, transportation, and storage requirements based on these characteristics;
and identify a preferred disposition solution that will facilitate removal of these materials from
the 325 Building Hot Cells.

1.5  Responsibilities

PNNL is responsible for preparing and packaging the waste in a manner acceptable for transport
and storage/disposal by the responsible Hanford Site contractor(s). In addition, PNNL will assist
the responsible Hanford contractor, where requested, in providing information germane to
determining the interim or final disposition of the waste.

Waste Management Hanford (WMH) Company is responsible for providing verification of the
PNNL packaging activities, performing the waste acceptance review, transporting the waste, and
managing the waste for the interim and/or final disposition.

1.6 Uncertainties

SCW activities involve a number of uncertainties. Some are rather significant and will impact
final decisions on the disposition pathways of the material under consideration. The following is
a listing of known uncertainties:

. Research and development irradiated fuel materials are currently being considered for
management as transuranic wastes (TRU) rather than spent nuclear fuel (SNF) while on
the Hanford Site. Should such a decision be made, it could greatly simplify the interim
management process for this material.

. Some of the SCW materials considered have little or no radionuclide characterizations
beyond a description of their origin. Since most packaging and storage options have
radionuclide content limitations, determination of required packaging and storage
alternatives cannot be precisely performed until radionuclide contents are known.

. Final disposition of the Hanford SCW will not be known until a number of issues are
decided on a national policy level. Two obvious examples are TRU waste disposal and
spent fuel fragment disposition. This study examines disposition alternatives against the
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1.7

draft or anticipated criteria that are incorporated into the Hanford waste acceptance
criteria. Any future changes to these criteria cannot be anticipated and are thus outside
the scope of this evaluation.

Some SCW waste packages are scheduled for examination, sorting, and re-labeling in the
near future. This may change the final number and volumes of the differing waste
classifications, and introduce uncertainties into the cost and planning estimates.

Before waste is accepted at Hanford, the responsible contractor (i.e., Waste Management
Hanford) will need to perform a detailed review to ensure a storage/disposal pathway is
identified and that the waste packaging is appropriate. The time commitment for this
activity can be highly variable and is difficult to anticipate.

Assumptions

This analysis was performed and the recommendations were developed using a number of
assumptions. The assumptions were necessary because of the lack of verifiable information in
some cases and/or because of the uncertainties associated with proposed waste handling
processes or the availability of resources. The following is a listing of assumptions that were
used to arrive at the recommended waste stream dispositions:

The waste types discussed were assumed to possess defined characteristics of spent
nuclear fuel fragments, low-level radioactive waste, transuranic wastes, and/or dangerous
waste.

It is assumed a characterization of the waste will be conducted which leads to a formal
waste designation prior to acceptance by the Hanford Site waste management contractor.

The fissile materials contained in the spent fuel fragments and in the TRU waste stream
are not under International Safeguards Requirements.

PNNL will prepare and package the waste for turnover to WMH Company. After
acceptance of the waste, subsequent management and/or storage of the waste is the
responsibility of WMH.



2.0 325 BUILDING SPECIAL CASE WASTE

This section provides a description of the material as it is currently known. This description will
be used to identify disposition alternatives for the 325 Building SCW,

2.1  Spent Fuel Pieces and Fragments

Spent fuel fragments are defined as fragments of fuel that have been withdrawn from a nuclear
reactor following irradiation, but that have not been processed to remove their constituent
elements (DOE 1998a).

2.1.1 Detailed Description

The SCW considered in this study includes reactor-irradiated nuclear fuel from a variety of
government and commercial sources. The fuel is in a variety of physical shapes and sizes, largely
the result of differing research activities. Some of the pieces have been sectioned or sampled for
study, some have been ground or crushed to a powdered state, and others are in the original
configuration with the cladding partially or fully intact. Since the spent fuel pieces and
fragments originated from power production reactor cores or from breeding experiments, they do
not meet the definition of LLW. Although the fuel originated from both commercial and DOE
reactors, all was used as part of DOE programs and DOE (through PNNL) is responsible for
dispositioning of all of the irradiated fuel stored in the 325 Building Hot Cells.

The current inventory of spent fuel pieces and fragments in the 325 Building is provided in Table
2.1.1. While the radionuclide content and mass of the material are unlikely to change in the near
future, consolidation activities are expected to change the container configuration(s).

2.1.2 Volume/Mass

Tabie 2.1.1 provides an inventory listing and available characterization of the fuel pieces and
fragments. For convenience of handling and accounting and for safety reasons, the fuel pieces
were consolidated into a number of steel pipes and welded shut. The total external volume of the
pipe containers is known to slightly exceed 828 cubic inches. The actual volume of fuel is
expected to be a fraction of this volume. Further consolidation of fuel is possible to reduce the
total volume, unless criticality safety becomes a concern.

2.1.3 Radiological Data
Reliable radiological data do not exist for all of this material at this time. Activities for partially

characterizing this waste are under way. However, the material is expected to exhibit the
radiological characteristics of aged mixed fission products.



Individual cans were recently measured in an in-cell configuration. The highest reading
(approximating a contact dose rate) observed was 260 R/hour. The readings are assumed to be
heavily influenced by other sources within the cell.

2.1.4 Dangerous Waste Constituents

Spent fuel fragments that have not been chemically altered are regulated solely by the Atomic
Energy Act. Therefore, any dangerous waste characteristics are not applicable.

2.1.5 Waste Classification
The data currently available on the sampled fuel was collected for research purposes. The waste

described in this section is assumed to be fragments of spent nuclear fuel. However, the waste
may be approved for management as transuranic waste on the Hanford Site in the near future.
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2.2 Low-Level Radioactive Waste (LLW)

Low-level radioactive waste (LLW) is defined as waste that contains radioactivity and is not
classified as high-level waste, transuranic (TRU) waste, or spent nuclear fuel or byproduct
material as defined by DOE Order 5820.24 [11e(2)]. A test specimen of fissionable material
irradiated for research and development only, and not for the production of power or
plutonium, may be classified as LLW provided the concentration of transuranic materials is
less than 100 nanocuries per gram (DOE 1998a).

2.2.1 Detailed Description

Low-level radioactive wastes in the 325 Building Hot Cells originated predominately from hot
cell work on SNF. While not considered spent fuel, the wastes in this category were
contaminated by contact with, or proximity to, SNF during research activities in the hot cells.
Contaminated in such a manner, the LLW is assumed to consist primarily of mixed fission
products. One significant exception to that assumption is the vitrification test materials that were
heavily spiked with *Sr and *’Cs. This material is mostly incorporated into a glass matrix.

2.2.2 Volume/Mass

All waste in this category is sealed in approximately 23 paint cans having volumes of either 4 or
5 quarts (U.S.). The masses or volumes of the actual wastes are not well characterized. The one
gallon cans have external dimensions of 6.625 in. in diameter by 7.5 in. in height giving an
individual can volume of 258.54 in®. The five quart cans measure 6.625 in. in diameter by

9.5 in. in height giving an individual can volume of 327.5 in®. Since a ratio of 4 to 5 quart cans is
not known, the 5-quart can volume was used to determine a total volume of 7,532.5 in’.

2.2.3 Radiological Data

Characterization activities are currently ongoing. However, the radioactive material is expected
to involve aged mixed fission products, with a significant quantity of **Sr and *’Cs
radioisotopes.

2.2.4 Dangerous Waste Constituents

This material is not expected to contain dangerous waste constituents.

2.2.5 Waste Classification

Current data iﬁdicate this material is low-level radioactive waste with characteristics that could
potentially exceed Category 3 wastes. (DOE 1998a)



2.3  Transuranic Waste (TRU)

Transuranic waste or TRU waste is defined as waste containing more than 100 nanocuries of
alpha-emitting transuranic isotopes per gram of waste, with half-lives greater than 20 years,
except for: (1) high-level waste; (2) waste that the Secretary (of Energy) has determined, with
the concurrence of the EPA Administrator, does not need the degree of isolation required by
the disposal regulations; or (3) waste that the Nuclear Regulatory Commission has approved
Sfor disposal on a case-by-case basis in accordance with 10 CFR 61 (Public Law 102-579:
Waste Isolation Pilot Plant Land Withdrawal Act (DOE 1998a).

2.3.1 Detailed Description

A small volume of TRU waste is stored in Cell 1 of the 325-B Facility. The waste is anticipated
to exceed a dose rate of 100 mrem per hour (contact) in a primary container classifying it as
remote-handled (RH), as currently packaged. The TRU waste is currently packaged in 1-gallon
paint cans with fitted lids.

2.3.2 Volume/Mass

The RH-TRU waste is packaged in 1-gallon paint cans with fitted lids. Actual volumes and
masses of the waste are unknown. Some of the wastes were examined and sorted in 1997 and
additional activities are ongoing. Currently, 57 cans of TRU are included in the SCW category
in the 325 Building Hot Cells.

The 1-gallon cans have external dimensions of 6.625 in.in diameter by 7.5in. in height giving an
individual can volume of 258.54 in®. Assuming 57 cans, we calculate the total volume of
RH-TRU waste to be approximately 14,737 in’.

2.3.3 Radiological Data

This waste originated from a variety of processes, including destructive examination of spent
nuclear fuel. In addition, approximately ten cans contain Tank Waste Remediation System
(TWRS) tank wastes. As such, the material is anticipated to contain aged mixed fission products
in addition to TRU radioisotopes. Characterization of the waste is ongoing.

2.3.4 Dangerous Waste Constituents

Approximately ten cans of the RH-TRU waste originated from TWRS. This waste therefore has
a number of dangerous waste constituents. This material is in a dry solid waste form.

10



2.3.5 Waste Classification

TRU waste is expected to be classified as RH-TRU in its current package configuration.
Re-packaging in a shielded container may decrease the external exposure rate to below
100 mrem/hour, resulting in a contact-handled situation.

2.4  Low-Level Mixed Waste

Low-Level Mixed Waste is defined as waste that meets both the definition of low-level waste
and dangerous waste or hazardous waste (DOE 1998a).

PNNL has determined that none of the LLW contains hazardous constituents. Therefore,
low-level mixed waste will not be considered any further in this evaluation.

11



3.0 HANFORD WASTE REQUIREMENTS

This section provides the waste acceptance criteria for the respective types of SCW and SNF
considered in this study. This information, while not all inclusive, is provided for planning
purposes. Once waste turnover has been accomplished, the responsibility for final placement or
interim management rests with the appropriate Hanford waste management contractor.

3.1  Spent Fuel Pieces and Fragments

Efforts are underway to manage all DOE spent fuel consistently with the National Spent Nuclear
Fuel Program. Final disposition of the Hanford SCW involving irradiated nuclear fuels is
expected to be consistent with that national program. Currently, such waste is managed on the
Hanford Site on a case-by-case basis. Offsite transport and management of the waste are
unlikely until the national program determines a management pathway.

Specially shielded casks have been used on the Hanford Site in the past to store waste similar to
the spent fuel pieces and fragments. A partial listing of the cask requirements is provided in
Appendix A. This listing was derived from the current EBR II safety analysis report for
packaging (WHC 1990).

3.2  Low Level Radioactive Waste (LLW)

Low-level radioactive waste may be accepted for disposal at Hanford if it meets the criteria listed
in Appendix B. This waste may be disposed in the 200 West Area unlined trenches.

Other onsite permitted waste management facilities could be used for interim management of the
SCW (e.g., PUREX Storage Tunnels). However, the potential for a railcar tunnel being used for
storage of this material is considered low because the SCW removal schedule does not coincide
with tunnel availability.

Considering the high radiation dose rate characteristics of this waste, we consider offsite
management of the waste to be unlikely and this scenario was not evaluated.

3.3  Transuranic Waste (TRU)
Transuranic wastes may be handled a number of ways on the Hanford Site, depending upon the

type of materials involved, waste container needs, and the available facility storage space. The
following are brief descriptions of facility capabilities.

Central Waste Complex (CWC)

The CWC is a treatment and storage unit for low-level mixed and Toxic Substances Control Act
(TSCA) polychlorinated biphenyl (PCB) waste, TRU waste, TRU mixed and TSCA PCB waste,
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and other waste requiring treatment before disposal (e.g., non-regulated low-level organic
liquids, unstabilized chelating compounds). Waste stored at CWC will be treated and repackaged
as required for disposal as treatment capabilities become available.

CWC treats and stores waste having characteristic waste codes D001 through D043, all listed
discarded chemical product waste codes (U- and P- listed waste), certain F-listed waste (F001
through F00S, F020 through F023, F026 through F028, and F039), and all Washington
State-only waste codes. In addition, the CWC manages TSCA PCB waste from Hanford Site
generators. Pertinent acceptance criteria are provided in Appendix C.

T-Plant

The T-Plant Complex is a treatment and storage unit having a number of functions, including
equipment decontamination, and waste treatment, storage, sampling, nondestructive examination,
and repackaging. The 221-T building is primarily used for highly contaminated equipment
decontamination. The 2706-T and 214-T buildings are used for storage, decontamination,
treatment and processing of equipment and waste having relatively lower levels of radiological
contamination.

Wastes that can be managed at the T-Plant Complex include TRU waste, TRU-mixed and TSCA
PCB waste, LLW, and low-level mixed and TSCA PCB waste. The T-Plant Complex Part A,
Form 3 permit application includes characteristic waste codes D001 through D043, all listed
discarded chemical product waste codes (U- and P- listed wastes), F-listed wastes having waste
codes F0O01 through F005, F020 through F023, F026 through F028, and F039, and all
Washington state-only waste codes.

The T-Plant Complex can also manage TSCA PCB waste generated on the Hanford Site, and can
manage wastes from CERCLA cleanup activities. Waste managed at the T-Plant Complex could
be sent to other Hanford Site TSD units for treatment, storage, and/or disposal. The acceptance
criteria for these units must be met subsequent to processing at the T-Plant Complex. Pertinent
acceptance criteria for T-Plant are provided in Appendix D.

Waste Receivi { Packaging (WRAP) Facili

WRAP is a treatment and storage unit. WRAP accepts waste containers for verification,
sampling, nondestructive assay, nondestructive examination, treatment, and repackaging. Waste
that can be handled at WRAP includes TRU waste, TRU mixed and TSCA PCB waste, low-level
waste, and low-level mixed and TSCA PCB waste. The WRAP facility manages waste having
characteristic waste codes D001 through D043, all listed discarded chemical product waste codes
(U- and P- listed wastes), certain F-listed waste codes (F001 through F00S, F020 through F023,
F026 through F028, and F039), and all Washington State-only waste codes. In addition, WRAP
manages TSCA PCB waste generated on the Hanford Site. Waste managed at WRAP could be
sent to other Hanford Site TSD units for treatment, storage, and/or disposal. The acceptance
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criteria for these units must be met subsequent to processing waste at WRAP. Pertinent
acceptance criteria for WRAP are provided in Appendix E.

Other Waste M Facilit

Other permitted onsite waste management facilities could be used for interim management of the
SCW. However, the possibility of using these facilities is considered low.

Because of the high radiation dose rate characteristics of this waste, offsite management of the
waste is considered unlikely and was not evaluated.
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40 ALTERNATIVE IDENTIFICATION

This section identifies candidate disposition options for each of the likely waste forms of the
SCW. The alternatives identified take the individual waste types as close to final disposition as
is possible at this time. Because of the unusual characteristics of some of the SCW, no
alternative disposition beyond long-term storage at the Hanford Site may be available. In other
cases, final disposal on or off the Hanford Site may be a viable option.

It must be noted that the Hanford Site waste management contractor has the decision
responsibility for placement of the waste it accepts. The reasons for identifying alternatives in
this study are for planning purposes and to demonstrate that a viable, storage or disposal pathway
exists.

Disposition alternatives beyond the Hanford Site were not evaluated in this study. The costs for
offsite disposition would be the same up to the point where the waste is transported to an offsite
location. Whereas offsite waste management could possibly cost less, the extra preparation and
cost to transport the material a distance over public roadways is expected to result in a total cost
increase. This option should be reevaluated if onsite waste management schedules place
milestone accomplishment at risk.

4.1  Spent Fuel Pieces and Fragments

Hanford has prior and recent experience managing small amounts of spent fuel pieces and
fragments as remote-handled TRU on the Hanford Site. Experience has been limited to
placement of the material in EBR II liners and casks and storing the liners in concrete vaults in
the 200 Area Waste Burial Grounds. Because of this experience, this alternative will be the only
one evaluated for this type waste. Activities are currently underway to study the option of
packaging and storing the fuel fragments as remote handled TRU. However, the schedule for
this process is not well defined and could require a number of years to obtain approval.

4.1.1 Alternative 1 - Hanford Site Storage in EBR II Shielded Cask

The Hanford Site experience in management of similar material involves the use of EBR-II casks
to safely store components of spent nuclear fuel. These casks are designed for transport and
storage of spent nuclear fuel and Neutralized Current Acid Waste (NCAW) (WHC 1990). This
study will concentrate on the spent nuclear fuel configuration of the cask. That configuration is
as follows:

. Spent fuel is placed into a 4-in. pipe that is welded shut and leak tested. If only one inner

container is used, a 5-in. schedule 40 pipe qualified as “Special Form” (49 CFR 173.469)
will be used (WHC 1990).
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. The outer dimensions of the inner containment are 5.6 in. in diameter by 41 in. long.

. The inner containment fits into the EBR-II cask with external dimensions of 17.5 in. in
diameter by 59.5 in. long. The internal cask dimensions are 6 in. in diameter by 42 in.
long.

. A DOT 21PF-1 Overpack (49 CFR 178.121 - CAPE 1662-4) is used to transport the
EBR-II Cask. The overpack has dimensions of 43 in. in diameter by 91 in. long. The
internal cavity dimensions are 31 in. in diameter by 83 in. long. The overpack is
constructed of steel, wood, and phenolic foam.

. Casks are stored in concrete vaults in the 200 Area Burial Grounds. There is currently
space for 3 to 5 additional casks which possibly negates the need to purchase an
additional vault.

. Each concrete storage vault can store up to 12 EBR II casks.

4.2  Low-Level Radioactive Waste (LLW)

The following alternatives are identified as candidates for disposition of the SCW that may be
considered LLW.

4.2.1 Altemnative | - Disposal in Low-Leve] Waste Burial Grounds

Low-level radioactive wastes are frequently disposed in the low-level waste burial grounds in
Hanford’s 200 West Area. Disposal in low-level waste burial grounds is a viable option,
dependent on the waste meeting the disposal criteria in the Hanford Site Waste Acceptance
Criteria.

422 Altemative 2 - Storage at CWC, T-Plant. WRAP Facilities

Low-level radioactive wastes are accepted for storage in the 200 West Area waste management
facilities. Storage at the CWC, T-Plant, and WRAP facilities is a viable option, dependent on the
waste meeting the facility acceptance criteria and the availability of space.

423 Altemative 3 - Storage in PUREX Storage Tunnef

Storage in the PUREX storage tunnel was not evaluated because the waste removal schedule
does not coincide with tunnel availability.
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4.3  Transuranic Waste (TRU)

4.3.1 Alternative 1 - Configure Package as Contact-Handled Waste
TRU wastes are frequently accepted for storage in the 200 West Area waste management

facilities. Configuring the package as Contact-Handled Waste is a viable option, dependent on
the waste meeting the facility acceptance criteria and the availability of space.
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5.0 ALTERNATIVE ANALYSIS

The alternatives identified in Section 4.0 are evaluated with respect to technical acceptability,
costs, and other relevant features.

5.1  Spent Fuel] Pieces and Fragments
5.1.1 Alternative 1 - Hanford Site Storage in EBR II Shielded Cask
Technical 2 ibili

Although standard acceptance criteria do not exist for this storage pathway, EBR II casks have
been recently used at the Hanford Site to safely store similar material. Therefore, a process has
been established to gain acceptance of this type of waste, This storage pathway, while
considered interim, appears to have no outstanding technical problems. Prior experience does
show that the approval process may take a year or more. This waste is accepted on a
case-by-case basis.

To accommodate the SNF volume, it is anticipated that 2 maximum of four EBR II casks will be
needed. This assumes that material consolidation efforts will be at ]east partially successful and
that no criticality concerns arise. Those four casks can be fitted into one storage vault in the
burial ground area.

Cost

The cost of Hanford Site storage in EBR II casks can only be generally estimated due to a
number of uncertainties. Significant uncertainties are included in procurement activities,
activities involved in the modification of safety documentation, the availability of resources, and
the DOE approval process. Table 5.1.1 provides an estimate of anticipated category costs
associated with the SNF storage pathway.

Table 5.1.1 EBR II Cask Storage of Spent Fuel Pieces and Fragments

Fixed Costs | Total Activity
Activity Labor Hours | Labor Costs § S Cost §
T —

Project Management, Integration, and 800 74,400 74,400
Documentation
Characterization plan & procedures 180 16,740 16,740
Quality Assurance 35 3,255 3,255
Material characterization 50,000 50,000
RadCon support 225 13,500 13,500

18



Table 5.1.1 EBR II Cask Storage of Spent Fuel Pieces and Fragments

Total Activity
Jiabor Hours | L abor Costs S e S L CostS
5,580 5,580
" Packaging planning and procedures 80 7,440 7,440
" Criticality evaluation 240 22,320 22,320
Material consolidation 450 41,850 41,850
Material packaging 250 23,250 23,250
WMH verification interface 220 20,460 20,460
Support WMH acceptance review 200 18,600 18,600
Review & modify EBR Il SARP 400 37,200 37,200
Specify type and number of EBR II casks 90 8,528 8,528
Procure casks 36,782 147,000
Cask acceptance plan 160 14,880 14,880
Accept casks 40 3,720 3,720
Procurement specifications for 16 liners 54 5,022 5,022
Procure 16 liners 89,883 89,883
Specify vault 40 3,720 3,720
Procure vault 12,000 12,000
Accept vault 24 2,232 2,232
Specify welding equip. 24 2,232 2,232
Procure welding equip. & power supply 60,091 60,091
Accept & test welding equip. 40 4,192 41,192 |
Design in-cell hardware 48 4,464 4,464
Fabricate in-cell hardware 302 31,220 31,220
Install system in cell 44 4,434 4,434
Qualify welders & weld procedures 112 16,365 16,365
Leak test containers 50 4,650 4,650
Support DOE approval 80 7,440 7,440
Develop & qualify loadout procedures 80 7,440 7,440
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Table 5.1.1 EBR II Cask Storage of Spent Fuel Pieces and Fragments

s
Total Activity
I, U\ A Labor Hours | Labor Costs § L

Load & seal liners 120 11,160 11,160
NDA wastes (4 containers) 10,000 10,000
WMH Disposal fee (4 containers) 10,000 40,000
Prepare transport manifest 20 1,860 1,860
Ship waste (4 trips) 10,000 40,000
Total 904,128

Schedule

The anticipated project schedule for the SNF storage pathway is provided in Appendix F.
Acceptance of this waste is subject to a number of reviews and to resource availabilities that are
beyond the control of PNNL.

52  Low-Level Radioactive Waste (LLW)

Low-level radioactive wastes are frequently disposed in the low-level waste burial grounds in the
200 West Area. This is a viable option, dependent on the waste meeting the disposal criteria.
This disposal pathway appears to have no outstanding technical problems.

Because of the nature of the waste, containers are expected to be generally remote-handled
without container shielding. A determination will be made during the acceptance review on
whether the waste containers will be disposed by land burial or will take an interim storage
pathway. It is anticipated that the containers will require significant shielding during storage to
reduce radiation dose rates to below remote-handled levels. However, non-regulated shielding
material (e.g., concrete or steel instead of lead) must be used if the waste is disposed by land
burial.

It is anticipated that the LLW will be accommodated with 16 shielded 55-gallon drums. This
assumes consolidation activities are at least partially successful and some drums will be able to

accommodate more than one can. Transport of the shielded containers is limited to two per trip
because of the requirement to use impact limiters.
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Cost

Table 5.2.1 details the anticipated costs of this storage/d.isposa.l option. For planning purposes,
the cost of disposing remote-handled Category 3 wastes (at $93.06 per ft* or $791.01 per

container) is used.

Table 5.2.1 Storage/Disposal of Low-Level Radioactive Waste

Labor Labor Costs | Fixed Costs | Total Activity

Activity Hours S [ Cost $
Project management, integration, and
documentation 750 69,750 69,750
Characterization plan & procedures 200 18,600 18,600
Quality assurance 42 3,906 3,906
Waste characterization (sample analysis) 65,000 65,000
RadCon support 200 12,000 12,000
Safety support 60 5,580 5,580
Packaging planning and procedures 80 7,440 7,440
Materiai consolidation 420 39,060 39,060
Material packaging 300 27,900 27,900
WMH verification interface 240 22,320 22,320
Support to WMH acceptance review 120 11,160 11,160
Review & modify SARP as necessary 75 6,975 6,975
Specify type and number of containers 85 7,905 7,905
Procure containers (16) 20,000/drum 320,000
Container acceptance plan 85 7,905 7,905
Accept containers 36 3,348 3,348
Support DOE approval for waste
movement 50 4,650 4,650
WMH Disposal Fee (16 containers) 791.01/drum 12,656
Develop & qualify Loadout Procedures 80 7,440 7,440
Waste loadout ' 90 8,370 8,370
NDA wastes 10,000 10,000
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Table 5.2.1 Storage/Disposal of Low-Level Radioactive Waste

Fixed Costs | Total Activity

Activity
Prepare transport manifest 25 2,325 2,325
Ship waste (8 trips) 5,0C0/trip 40,000
Total $714,290
Schedule

The anticipated project schedule for the LLW disposal/storage pathway is provided in
Appendix F. Acceptance of this waste is subject to a number of reviews and to resource
availabilities that are beyond the control of PNNL.

522 Altemative 2 - Storage at CWC, T-Plant, WRAP Facilities

Low-level radioactive waste is accepted for storage in the 200 West Area waste management
facilities. This is a viable option, dependent on the waste meeting the facility acceptance criteria
and the availability of space. This alternative is anticipated to contain the same activities and
cost to PNNL as the first alternative. Refer to Table 5.1.1 for details of this alternative.

5.2.2  Alternative 3 - Storage in PUREX Storage Tunne]

This alternative was not evaluated; however, this disposition is available to the waste
management contractor for the same cost to PNNL as the first two alternatives.

5.3  Transuranic Waste (TRU)

TRU wastes are frequently accepted for storage in the 200 West Area waste management
facilities. This is a viable option, dependent on the waste meeting the facility acceptance criteria
and the availability of space. This storage pathway, while considered interim, appears to have no
outstanding technical problems.

The waste containers are expected to be remote-handled without container shielding. A
determination will be made during the acceptance review on whether the waste containers will be
accepted as contact-handled or as remote-handled TRU waste. It is anticipated that the
containers will require shielding for storage to reduce radiation dose rates to manageable levels.
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It is anticipated that 42 shielded 55-gallon drums are required to accommodate the TRU waste
volume. This assumes consolidation activities are at least partially successful and that some
drums can accommodate more than one can. Transport of the shielded containers is limited to
two per trip because of the requirement to use impact limiters.

Cost

Table 5.3.1 details the anticipated costs of this storage/disposal option. For planning purposes,

the cost of storing TRU waste (at $149.96/ft’ or $1,274.66 per container) is used.

Table 5.3.1 Storage of Transuranic Waste

Labor Labor Costs | Fixed Costs | Total Activity

Activity Hours b S Cost $
Project management, integration, and
documentation 750 69,750 69,750
Characterization plan & procedures 200 18,600 18,600
Quality assurance 42 3,906 3,906
Waste characterization (sample analysis) 65,000 65,000
RadCon support 200 12,000 12,000
Safety support 60 5,580 5,580
Packaging planning and procedures 80 7,440 7,440
Material consolidation 420 39,060 39,060
Material packaging 300 27,900 27,900
WMH verification interface 240 22,320 22,320
Support to WMH acceptance review 120 11,160 11,160
Review & moadify SARP as necessary 75 6,975 6,975
Specify type and number of containers 85 7,905 7,905
Procure containers (42) 20,000/drum 840,000
Container acceptance plan 85 7,905 7,905
Accept containers 36 3,348 3,348
Support DOE approval for waste
movement 50 4,650 4,650
WMH Disposal Fee (42 containers) 1,275/drum 53,550
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Table 5.3.1 Storage of Transuranic Waste

— i
Labor Costs | Fixed Costs | Total Activity
Activity Cost $
Develop & qualify Loadout Procedures 7,440 . 7,440
Waste loadout 90 8,370 8,370
NDA wastes 10,600 10,000
Prepare transport manifest 25 2,325 2,325
Ship waste (21 trips) ‘ 5,000 105,000
Total $1,340,184
Schedule

The anticipated project schedule for the TRU storage pathway is provided in Appendix F.
Acceptance of this waste is subject to a number of reviews and to resource availabilities that are
beyond the control of PNNL.
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6.0 RECOMMENDED SOLUTIONS

Selection of the preferred alternative for interim or final disposition of the waste is the
responsibility of the designated waste management contractor for the Hanford Site. Thus, PNNL
has little or no control over the waste disposition after turnover to the waste management
contractor. This study demonstrated that viable disposition pathways do exist and are currently
being used. This study also provided estimates of the cost of these activities and provided
proposed schedules for removal of the SCW from the 325 Building.

The following are recommendations for disposition of the SCW:

Spent Fuel Pieces and Fragments

Package: Seal and Package in EBR 1I Shielded Casks

Disposition: Tumn over to waste management contractor for interim storage in a concrete vault
in the 200 West Area burial grounds

Cost: $904,128.00

Schedule: Prompt start and complete by 9/2000

Low-Level Radioactive Waste

Package: Package in 55-gallon shielded drums with appropriate liner

Disposition: Turn over to waste management contractor for burial or interim storage in one of
the 200 West Area waste management facilities.

Cost: $714,290

Schedule: Prompt start and complete by 9/2000

Transuranic Waste

Package: Package in 55-gallon shielded drums with appropriate liner

Disposition: Turn over to waste management contractor for interim storage in one of the 200
West Area waste management facilities.

Cost: $1,340,184
Schedule: Prompt start and complete by 9/2000
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APPENDIX A
SPENT FUEL RESTRICTIONS FOR THE EBR II CASK
The Pu-U compounds may be either oxides, nitrides and/or carbides.

The plutonium in the Pu-U compounds will be limited to no more than 50%. The
plutonium isotopic distribution is restricted as follows: 2*Pu = 0. 1% max., >*°Pu = 40%
max., #*'Pu = 5% max., 2*Pu = 4% max., °Pu = remainder.

The uranium isotopic distribution is restricted as follows: 2%U = 0.1% max., U =0.1%
max., 2°U = 94% max., 2**U = 0.1% max., 2**U = remainder.

The arrangement of the fuel in the inner containment is not restricted, however, the total
dry fissile content is limited to 4000 grams and the decay heat is limited to no more than
300 watts per package.

The package will be equipped with a positive closure which will prevent inadvertent loss
of contents. The two halves of the 21PF-1 Overpack are bolted together onto a foam
gasket.

No reactions between or among packaging components or contents is allowed.

All materials must be in a solid form.

The inner containment must consist of either one or two stainless steel containers that are
welded closed. If single containment is used, the container must qualify as a special form
container.

The inner containment is placed inside the EBR-II Cask and sealed. This seal is a
gasketed flange that must pass a leak test. The EBR-11 Cask is then placed in the 21PF-1
Overpack for transport, providing at least two leak proof barriers.

The EBR-11 Cask is administratively limited to 200 mrem/hr on contact.

Removable external radioactive contamination must meet DOT requirements (< 22 dpm
per cm? beta-gamma and < 2.2 dpm per cm? alpha)..



APPENDIX B

Pertinent Acceptance Criteria for the Unlined Portions
of the Low-Level Burial Grounds

The following criteria define baseline requirements to comply with the regulatory, permitting,
safety, environmental, and operational requirements for the unlined portions of the Low-Level
Burial Grounds (LLBG).

B.1 Facility Description and Function

The LLBG is a land disposal unit for controlled burial of low-level radioactive waste. The
LLBG includes 2 number of unlined disposal trenches that only accept radioactive waste not
regulated under 40 CFR Part 261, WAC 173-303, or 40 CFR Part 761 (TSCA PCB wastes). The
LLBG also includes two disposal trenches (trenches 31 and 34) for disposal of mixed waste.
This section relates the acceptance criteria for the unlined portions of LLBG only.

B.2 Prohibited Waste

The following types of waste may not be disposed in the unlined portions of the LLBG:

. Waste that is dangerous or extremely hazardous as defined by WAC 173-303, or as
hazardous wastes defined by 40 CFR Part 261 (HNF-SD-EN-WAP-002).

. TSCA-regulated PCB waste (HNF-SD-EN-WAP-002).

. Waste containing free liquids, except as allowed in Section 3.3.1
(HNF-SD-EN-WAP-002).

. Contained gases with pressures exceeding 1.5 atmospheres (DOE 5820.2A).

. Unstabilized organic liquids (including sorbed organic liquids) exceeding 1% of the
waste by weight.

. Unstabilized chelating compounds exceeding 1% of the waste by weight (DOE 5820.2A).
. Biohazard waste.
. Transuranic waste and waste that exceed Class C, Category 3, and other radiological

limits of Section 3.4.1 of HNF-EP-0063, Rev.5. Hanford Site Solid Waste Acceptance
Criteria.



Waste that poses substantial hazards due to formation of flammable or toxic gases, vapors
or fumes. (DOE 5820.2A).

B.3 Physical/Chemical Criteria

The following are the physical/chemical criteria for acceptance of waste at the LLBG:

Liquids and Liquid-Containing Waste.

All free liquids must be absorbed or stabilized in accordance with Appendix E of
HNF-EP-0063, Rev. 5, or otherwise removed from the waste, except as specifically
allowed as follows (HNF-SD-EN-WAP-002).

Containerized free liquids are allowed in the following situations, but cannot exceed 1% of the
volume of the outer package (HNF-SD-EN-WAP-002, DOE 5820.2A):

Free liquids in a very small container, such as an ampule.

Free liquids in containers designed to hold free liquids for use other than storage. (Nofe:
this refers to articles such as batteries or capacitors which contain liquids required for
the article to function. In any case, the liquid in the article must not be prohibited by
other requirements of this chapter, such as dangerous waste, TSCA PCB waste and
organic liquids.)

For liquid-containing waste where condensate could form in inner plastic packaging (e.g.,
bags) subsequent to packaging, the condensate shall be eliminated to the maximum extent
practical by placing sorbent material within the inner plastic packaging
(HNF-SD-EN-WAP-002). The type and amount of sorbent required shall be in
accordance with Appendix E of HNF-EP-0063, Rev. 5.

Residual liquids in large debris items shall be sorbed or removed. In cases where it is not
practical to remove suspected liquids and it is impossible to sample to determine if
liquids are present, the liquids shall be removed to the maximum extent possible by
draining suspected liquids at low points and placing an adequate amount of sorbent
around each item (HNF-SD-EN-WAP-002).

B.3.1 Land Disposal Restrictions

Certain wastes initially subject to regulation under RCRA can be disposed in the LLBG with a
determination that the waste is no longer dangerous waste and the waste meets the applicable
treatment standards of 40 CFR Part 268. These waste types include the following:

Hazardous debris that is exempted from regulation under 40 CFR 261.3(f)
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. Waste that originally was designated only with characteristic waste codes D001 through
D043 that is no longer hazardous, and that meets all of the applicable treatment standards
of 40 CFR Part 268. A copy of the applicable notification to the U.S. Environmental
Protection Agency (EPA) Regional Administrator, as specified in 40 CFR 268.7, and data
supporting this notification must be provided to the WMH acceptance organization.

B.3.2 Stabilization of Organic Liquids and Chelating Compounds

Organic liquids and chelating compounds exceeding 1% of the waste by weight must be
stabilized to a form that chemically bonds and immobilizes the organic and chelating
compounds. The stabilized waste must be non-compressible and maintain its stability in the
disposal environment.

B.3.3 Asbestos-Containing Waste

Asbestos containing waste material shall be packaged in accordance with 40 CFR 61.150.
Wetting with water is allowed as long as it does not exceed applicable free liquid requirements.

B.3.4 Heat Generation

If heat generation from radiological decay in the waste package exceeds 3.5 watts per cubic
meter, the package must be evaluated to ensure that the heat does not affect the integrity of the
container or surrounding containers in the LLBG. This evaluation must be approved by the
WMH acceptance organization.

B.3.5 Gas Generation

Gas generation from radiolytic or biological decomposition of containerized waste must be
controlled to prevent pressurization exceeding 1.5 atmospheres, and combustible gas (e.g.,
hydrogen, methane) concentrations exceeding the lower explosive limit during handling before
disposal. Ifa waste generates sufficient gas to exceed these limits, the following mitigating
measures (or alternative measures approved by the WMH acceptance organization) must be used:

. Control of hydrogen from radiolytic decomposition: use a Nucfil 013J 1 filter or
equivalent. All container liners and inner bags must be closed in a manner that allows
gas to reach the vent filter (e.g., twist and tape method for bags). In addition to filtering,
palladium or platinum catalyst packs could be used to control hydrogen concentrations in
the container.

. Control of gases from biological decomposition: waste containing readily biodegradable
organic materials (e.g., animal waste, vegetation) must be vented with a Nucfil 013J 1
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filter or equivalent. In addition to filtering, a mixture of 10% by weight slaked lime in
90% inorganic absorbent could be added to the waste to reduce biological decomposition.

Packaging of animal carcasses: Radioactive animal carcasses must be packaged as follows
(Stanley 1989):

The waste must be packaged in an inner and outer metal package, where the outer
package has a capacity at least 40 percent greater than that of the inner package. The
outer package must meet DOT requirements.

The inner package shall be lined with a minimum 4 mil plastic liner. Surround the animal
carcass(es) in the inner package with a mixture of ten parts mineral sorbent to 1 part
slaked lime. Seal the plastic liner and inner package. Place a minimum of 7.6 cm (3
inches) of mineral sorbent in the bottom of the outer package, place the inner package
into the outer package, and fill the void space between the two packages with additional
mineral sorbent.

Seal the outer package.

B.4 Radiolegical Criteria

The following are the radiological criteria for acceptance of waste at the LLBG: °

B.4.1 Radiological Concentration Limits

The methodology for classification of the radionuclide content of waste against the various limits
listed in the following sections are provided in Appendix A of HNF-EP-0063, Rev. 5. A waste
must meet all of the following conditions to be disposed in the LLBG:

TRU content limit - TRU content (as calculated by method A.1 of Appendix A of
HNF-EP-0063, Rev. 5) shall not exceed 100 nanocuries per gram of waste (DOE
5820.2A).

Waste category (as calculated by methods A.4 and A.5 of Appendix A of HNF-EP-0063,
Rev. 5) shall not exceed Category 3, except with an analysis performed by WMH
demonstrating that the LLBG Performance Assessment conditions are met
(WHC-EP-0645, WHC-SD-WM-TI-730).

Category 3 waste (as calculated by methods A.4 and A.5 of Appendix A of

HNF-EP-0063, Rev. 5) can be disposed of only if the waste meets one of the following
waste form stability criteria (WHC-EP-0645, WHC-SD-WM- TI-730).
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. Packaging in a high integrity container (HIC) that meets the testing requirements of the
Hanford High Integrity Container, 300 Year specification (WHC-S-0486).

. Packaging in a HIC approved by the WMH acceptance organization. (Note: a list of
approved HICs is available on the Hanford Site Solid Waste Acceptance Criteria internet
web page (http://www.hanford.gov/wastemgt/wac/index.htm).

. Stabilization in concrete or other stabilization agents. The stabilized waste must meet the
leach index and compression strength criteria of the NRC Technical Position Paper on
Waste Form, Section C.2 and Appendix A (NRC 1991).

. Inherently stable waste materials, such as concrete or activated metal.

. Mobile Radionuclides - If the concentration of any mobile radionuclide exceeds the
Mobile Radionuclide Reporting Limit of Table A-2, stabilization could be required
(WHC-EP-0645, WHC- SD-WM-TI-730). WMH will perform a case-by-case evaluation
against the LLBG Performance Assessment (WHC-EP-0645, WHC-SD-WM-TI-730) to
determine whether the waste requires stabilization to meet the groundwater pathway dose
criteria. Stabilization would normally consist of placement of the waste container in a
HIC, but additional stabilization may be required based on a number of factors such as,
waste form and radionuclide content. The WMH acceptance organization will coordinate
this evaluation.

. NRC Class C Limit - Waste shall not exceed the NRC Class C limits (as calculated by
method A.6 of Appendix A of HNF-EP-0063, Rev.5) (DOE 5820.2A).

. Interim Safety Basis (ISB) Limits - Waste must meet the applicable ISB limits for the
LLBG (as calculated by method A.7 of Appendix A of HNF-EP-0063, Rev. 5), with the
following exception: if a combustible waste exceeds the combustible waste limit, but
does not exceed the noncombustible waste limit, WMH can perform an evaluation to
determine whether segregation or stabilization can be used to mitigate the combustibility
hazard (WHC-SD-WM-ISB-002).

B.4.2 Criticality Safety Limits

The limits for fissile and fissionable material are provided in Appendix B (CPS-SW-149-00003).

B.4.3 Package External Contamination Limits

Removable contamination on accessible surfaces of waste packages shall not exceed the limits of
the Hanford Site Radiological Control Manual (HSRCM-1), Table 2-2.

B.4.4 Package Dose Rate Limits



Contact-handled waste shall not exceed 1 mSv/h (100 millirem per hour) at 30 centimeters from
the waste package and 2 mSv/h (200 millirem per hour) on the surface of the package, except
that small hot spots of up to 10 mSv/h (1,000 millirem per hour) can be accepted if these are
clearly marked on the package and the 30 centimeter dose rate limit is not exceeded (DOE
5820.2A, HSRCM-1).

Remote-handled waste shall not exceed 30 mSv/h (3000 millirem per hour) at 1 meter from a
truck or 50 mSv/h (5000 millirem per hour) at 1 meter from a railcar used to transport the waste
package (DOE 5820.2A).

B.5 Packaging Criteria

The following are the packaging criteria for acceptance at the LLBG:

B.5.1 Outer Packages

Outer packages that meet one of the following criteria will provide adequate containment for
disposal.

Packages that meet the applicable DOT requirements of 49 CFR for transportation of hazardous
material. If the waste does not meet the definition of any DOT hazard class, a strong tight
container is adequate.

Packages that have been evaluated through an approved packaging safety analysis.

B.5.2 Package Construction

All outer packages shall be nonflammable or constructed of fire-retardant materials. All exterior
surfaces of wooden packages shall be treated with a fire-retardant material having a maximum
flame-spread index of 25 when tested to ASTM Standard Test Method for Surface Burning
Characteristics of Building Materials (ASTM E-84-89a). Cardboard containers are not
acceptable for disposal (DOE 5820.2A).

Packages and sacrificial rigging shall not contain regulated materials, such as lead.

B.5.3 Condition of Containers

Outer containers shall be in good condition, with no visible cracks, holes, bulges, substantial
corrosion, or other damage that could compromise integrity.

B.5.4 Securing Waste and Shielding
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Large, heavy items must be secured in containers by bracing, blocking or other means to prevent
damage to the container during handling and transportation. When shielding is used to reduce
the surface dose rate of a waste container, the shielding and waste must be secured to prevent
shifting during handling and transportation.

B.5.5 Handling of Packages

All packages must be configured for safe unloading by forklift or crane. Alternate means of
unloading could be allowed with approval from the TSD unit manager or designee.

Packages that must be unloaded by crane shall be equipped with a lifting system designed to
safely lift the fully loaded package. All slings and lifting devices shall meet the requirements of
the Hanford Site Rigging Manual (DOE-RL-92-36).

For packages that have special unloading requirements, information must be provided to the
WMH acceptance organization concemning the methods for unloading before the shipment is
scheduled.

Sacrificial rigging shall be provided for remote handled waste packages. Rigging shall not
contain regulated materials, such as lead.

B.5.6 Minimization of Subsidence

All waste shall be packaged in a form that minimizes settling and subsidence of the LLBG to the

maximum extent feasible (DOE 5820.2A, WHC-EP-0645, WHC-SD-WM-TI-730). The

following forms will be considered to meet these criteria:

. Inherently stable waste that will not subside in the disposal environment.

. Waste stabilized by grouting or packaging in a HIC.

. Containerized waste that fills at least 90% of the internal volume of the container. To
calculate the volume of void spaces in the waste, only voids exceeding 5.1 centimeters (2

inches) in all dimensions need be considered. Any void fillers added to the waste must be
non-compressible at 138 kilopascals (20 pounds per square inch) loading.



APPENDIX C
Pertinent Acceptance Criteria for the Central Waste Complex

The following criteria define baseline requirements to comply with the regulatory, permitting,
safety, environmental, and operational requirements of the Central Waste Complex (CWC).

C.1 Facility Description and Function

The CWC is a treatment and storage unit for low-level mixed and TSCA PCB waste, TRU waste,
TRU mixed and TSCA PCB waste, and other waste requiring treatment before disposal (e.g.,
non-regulated low-level organic liquids, unstabilized chelating compounds). Waste stored at
CWC will be treated and repackaged as required for disposal as treatment capabilities become
available.

The CWC treats and stores waste having characteristic waste codes D001 through D043, all
listed discarded chemical product waste codes (U- and P- listed waste), certain F-listed waste
(FO01 through F005, F020 through F023, F026 through F028, and F039), and all Washington
state-only waste codes. In addition, the CWC manages TSCA PCB waste from Hanford Site
generators.

C.2 Prohibited Waste

The following waste types are not acceptable for storage at the CWC:

. Explosive waste

. Unstable reactive waste

. Pyrophoric waste

. Waste that reasonably might be expected to become unstable, explosive, to generate

excessive heat or toxic gases, or for any other reason cannot be stored safely over 20-year
period (DOE 5820.2A, WHC-SD-WM-SAR-049)

. Waste that might generate toxic gases, vapors, or fumes in concentrations that reasonably
could be expected to exceed occupational exposure limits and/or air emission standards
during storage (DOE 5820.2A, WHC-SD-WM-SAR-049)

. Compressed gases at pressures in excess of 1.5 atmospheres or wastes that might
pressurize to exceed 1.5 atmospheres over a 20-year storage life (DOE 5820.2A,
WHC-SD-WM-SAR-049)



. Waste having dangerous waste codes other than those listed on the CWC Part A Form 3
permit application (DOE-RL-88-21). The prohibited waste codes are FO06 through F019,
F024, F025, F032 through F038, and all K waste codes

. Waste that exceeds any of the radiological limits of Section C.4

. Liquid waste, except that lab packed and overpacked liquids could be accepted in
quantities of 57 liters (15 gallons) per outer container (WHC-SD-SAR-049)

. Biohazard waste.

C.3 Physical/Chemical Criteria

The following are the physical and chemical criteria for acceptance of waste at the CWC:

C.3.1 Chemical Compatibility

All waste in a given container shall be chemically compatible (WAC 173-303-630).

C.3.2 Liquids and Liquid-Containing Waste

Sorbtion of liquids is allowed, but must be compatible with the treatment methods anticipated for
disposal. Appendix E of HNF-EP-0063, Rev. 5 and the applicable WSRd specify the appropriate
sorbent material to be used for various waste streams. For waste that could form condensate
during storage, sufficient sorbent shall be added to the container to sorb any condensate formed.
C.3.3 Asbestos-Containing Waste

Asbestos containing waste material shall be packaged in accordance with 40 CFR 61.150,
Wetting with water is allowed as long as the liquid does not exceed applicable free liquid
requirements.

C.3.4 Heat Generation

If heat generation from radiologicat decay in the waste package exceeds 3.5 watts per cubic
meter, the package must be evaluated to ensure that the heat does not affect the integrity of the
container or surrounding containers in storage. This evaluation must be approved by the WMH
acceptance organization.

C.3.5 Gas Generation

Gas generation from radiolytic or biological decomposition of containerized waste must be
controlled to prevent pressurization exceeding 1.5 atmospheres and combustible gas (e.g.,
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hydrogen, methane) concentrations exceeding the lower explosive limit for up to 20 years of
storage before disposal. If a waste generates sufficient gas to exceed these limits, the following
mitigating measures (or alternative measures approved by the WMH acceptance organization)
must be used:

. Control hydrogen from radiolytic decomposition using a Nucfil 013J 2 filter or
equivalent. All container liners and inner bags must be closed in a manner that allows gas
to reach the vent filter (e.g., twist and tape method for bags). In addition to filtering,
palladium or platinum catalyst packs must be used to control hydrogen concentrations in
the container when filtering alone is insufficient to maintain hydrogen gas concentrations
below the lower explosive limit.

. Control of gases from biological decomposition: waste containing readily decomposable
organic materials (e.g., vegetation) must be vented with a Nucfil 013 filter or equivalent.

. In addition to filtering, a mixture of 10% by weight slaked lime in 90% inorganic
absorbent could be required for waste that is expected to decompose rapidly.

C.4 Radiological Criteria
The following are the radiological criteria for acceptance of waste at the CWC:
C.4.1 Criticality Safety Limits

The fissile and fissionable material content limits are provided in Appendix B of HNF-EP-0063,
Rev. 5 (CPS-SW-149-00002).

C.4.2 Container Dose-Equivalent Curie Limits

Up to 35 DE-Ci per container is acceptable at the CWC as a routine shipment. Quantities up to
150 DE-Ci per container can be evaluated on a case-by-case basis for acceptability at the CWC
(WMH-SD-WM-ISB-007).

C.4.3 Waste Exceeding Class C or Category 3

Waste having radionuclide concentrations exceeding Class C or Category 3 requires DOE-RL
approval for acceptance.



C.4.4 Package Removable Contamination Limits

Removable contamination on accessible surfaces of waste packages shall not exceed the limits of
the Hanford Site Radiological Control Manual, Table 2-2 (HSRCM-1).

C.4.5 Package Dose Rate Limits

Waste containers shall not exceed 1 mSv/h (100 millirem per hour) at 30 centimeters from the
waste package and 2 mSv/h (200 millirem per hour) at any point on the surface of the package
(DOE 5820.2A, HSRCM-1).

C.5 Packaging Criteria
The following are the packaging criteria for acceptance at the CWC:
C.5.1 Container Selection

The packages for stored waste shall meet applicable DOT 49 CFR container requirements for the
hazard class/division of the waste, except that packaging for onsite transfers under an approved
packaging safety analysis might be allowed where cost or technical constraints make the use of a
DOT-compliant package unfeasible. If the waste does not meet the definition of any DOT hazard
class, a strong tight container will be adequate.

C.5.2 Protective Coatings and Liners

The packaging for stored waste shall include coatings and/or liners sufficient to maintain the
integrity of the containment system during the anticipated storage life of the waste, as follows:

. The exterior coating of containers shall be alkyd enamel, galvanized, or an alternative
coating with performance equivalent to or better than alkyd enamel.

. The interior coatings and liners shall be chemically compatible with the waste and shall
protect the containment system from corrosion over the anticipated storage life of the
waste (WAC 173-303-630, WHC-SD-WM-SAR-049). Unless otherwise specified by the
WMH acceptance organization, the storage life should be assumed to be 20 years. For
containers procured under Hanford Site container procurement specifications, Appendix
C of HNF-EP-0063, Rev. 5 defines preferred coating and liner options.

C.5.3 Noncombustible Containers

Outer containers shall be constructed of noncombustible materials.



C.5.4 Condition of Containers

Outer containers shall be in good condition, with no visible cracks, holes, dents, bulges, pit or
scale corrosion, or other damage that could compromise container integrity (WAC 173-303-630).
Minor external surface rust that can be sanded or brushed off will be acceptable. Containers
having some pit or scale corrosion could be acceptable for storage provided the integrity of the
container is confirmed by nondestructive examination.

C.5.5 Securing Waste and Shielding

Large, heavy items must be secured in containers by bracing, blocking or other means to prevent
damage to the container during handling and transportation. When shielding is used to reduce the
surface dose rate of a waste container, the shielding and waste must be secured to prevent
shifting during handling and transportation.

C.5.6 Package Size and Weight Limits

The preferred standard container sizes for waste are listed on each WSRd. Other container sizes
could be used when dictated by the size or form of the waste. TABLE c-1 identifits the baseline
size limits for CWC storage modules. Larger containers could be accepted into specific storage
modules with special loading procedures.

Table C-1. Central Waste Complex Container Size and Floor Loading Limits

St@ge_units Pa%e size limit Floor loading limit

Alkali metal modules 320 liter (85 gation) drum 1,225 kilograms per square
meter (250 pounds per square
foot)

Low-flashpoint modules 320 liter (85 gallon) drum 1,225 kilograms per square
meter (250 pounds per square
foot)

2401-W Building 3.0 meters high by 3.4 meters | 2,200 kilograms per square
wide (10 feet high by 11 feet meter (450 pounds per square
wide) foot)

Other storage buildings 3.0 meters high by 3.4 meters | 3,430 - 9,800 kilograms per

(2402-W, 2403-W and wide (10 feet high by 11 feet square meter (700 - 2,000

2404-W) wide) pounds per square foof)




APPENDIX D
Acceptance Criteria for the T-Plant Complex

This chapter defines the baseline requirements to comply with the regulatory, permitting, safety,
environmental, and operational requirements at the T-Plant Complex.

D.1 Facility Description and Function

The T-Plant Complex is a treatment and storage unit having a number of functions, including
equipment decontamination, waste treatment, storage, sampling, nondestructive examination, and
repackaging. The 221-T building is used primarily for highly contaminated equipment
decontamination. The 2706-T and 214-T buildings are used for storage, decontamination,
treatment and processing of equipment and waste having relatively lower levels of radiological
contamination.

Waste that can be managed at the T-Plant Complex include TRU waste, TRU-mixed and TSCA
PCB waste, LLW, and low-level mixed and TSCA PCB waste. The T-Plant Complex Part A,
Form 3 permit application includes characteristic waste codes D001 through D043, all listed
discarded chemical product waste codes (U- and P- listed wastes), F-listed wastes having waste
codes F001 through F00S, F020 through F023, F026 through F028, and F039, and all
Washington state-only waste codes.

The T-Plant Complex can also manage TSCA PCB waste generated on the Hanford Site, and can
manage wastes from CERCLA cleanup activities. Waste managed at the T-Plant Complex could
be sent to other Hanford Site TSD units for treatment, storage, and/or disposal. The acceptance
criteria for these units must be met subsequent to processing at the T-Plant Complex.

D.2 Prohibited Waste

The following waste types are not acceptable at the T-Plant Complex:

. Explosive waste

. Unstable reactive waste

* . Pyrophoric waste

. Compressed gases, except that pressurized aerosol cans can be accepted

. Waste that could generate toxic gases, vapors, or fumes in concentrations that reasonably

could be expected to exceed occupational exposure limits and/or air emission standards.
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. Waste having dangerous waste codes other than those listed on the T-Plant Complex
permit application. The prohibited waste codes are F006 through F019, F024, F025, F032
through F038, and all K waste codes (DOE-RL-88-21).

. Waste that exceeds the radiological limits of Section 6.4

° Bichazard waste.

D.3 Physical/Chemical Criteria

The following are the physical and chemical acceptance criteria for T-Plant Complex:
D.3.1 Asbestos-Containing Waste |

Asbestos containing waste material shall be packaged in accordance with 40 CFR 61.150.
Wetting with water is allowed as long as the liquid does not exceed applicable free liquid
requirements.

D.3.2 Heat Generation

If heat generation from radiological decay in the waste package exceeds 3.5 watts per cubic
meter, the package must be evaluated to ensure that the heat does not affect the integrity of the
container or surrounding containers. This evaluation must be approved by the WMH acceptance
organization.

D.3.3 Gas Generation

Gas generation from radiolytic or biological decomposition of containerized waste must be
controlled to prevent pressurization exceeding 1.5 atmospheres and combustible gas (e.g.,
hydrogen, methane) concentrations exceeding the lower explosive limit for up to 20 years of
storage before disposal. If a waste generates sufficient gas to exceed these limits, the following
mitigating measures (or alternative measures approved by the WMH acceptance organization)
must be used:

. Control of hydrogen from radiolytic decomposition: use a Nucfil 013J 3 filter or
equivalent. All container liners and inner bags must be closed in a manner that allows gas
to reach the vent filter (e.g., twist and tape method for bags). In addition to filtering,
palladium or platinum catalyst packs must be used to control hydrogen concentrations in
the container when filtering alone is insufficient to maintain hydrogen gas concentrations
below the lower explosive limit.

. Control of gases from biological decomposition: waste containing readily decomposable
organic materials (e.g., vegetation) must be vented with a Nucfil 013] 4 filter or
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equivalent. In addition to filtering, a mixture of 10% by weight slaked lime in 90%
inorganic absorbent could be required for waste that is expected to decompose rapidly.

D.4 Radiological Criteria

The following are the radiological acceptance criteria for the T-Plant Complex:

D.4.1 Total Facility Dose Equivalent Curie Limits

T-Plant Complex has a total inventory limit of 19.5 DE-Ci of radioactive material
(WHC-SD-WM-ISB-006). Waste receipts will be controlled as needed to maintain the facility
inventory within this limit.

D.4.2 Criticality Safety Limits

Individual facilities within the T-Plant complex have total fissile material limits. Waste receipts
will be controlled as needed to maintain the facility inventory within the following limits
(CPS-D-149- 00001, CSAR-86-007):

. 221-T canyon and tunnel: 200 grams fissile material per piece of equipment and 900
grams fissile material in the facility

. All other areas of the T-Plant Complex: 15 grams fissile material total facility limit.
Individual waste containers must additionally meet the limits of Appendix B of
HNF-EP-0063, Rev. 5.

D.4.3 Package External Contamination Limits

Removable contamination on accessible surfaces of waste packages shall meet the limits of the
Hanford Site Radiological Control Manual, Table 2-2 (HSRCM-1).

D.4.4 Package External Dose Rate Limits

Waste containers that exceed | mSv/h (100 millirem) per hour at 30 centimeters from the waste
package or 2 mSv/h (200 millirem per hour) at any point on the surface of the package require
case-by-case evaluation for acceptance. When these dose rates are exceeded, detailed radiological
survey data must be provided by the generator.

D.4.5 Internal Dose Rate and Contamination Limits for Decontamination and Processing
The contact dose rate for equipment and waste to be decontaminated or processed will be
determined on a case-by-case basis during acceptance review. When internal contact dose rates

exceed 1 mSv/h (100 millirem per hour), detailed radiological survey information must be
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provided by the generator. In addition, items with detectable alpha contamination may not be
acceptable for decontamination or processing at 2706-T. If the waste contains detectable alpha
contamination, the generator must provide detailed radiological survey information to determine
whether the waste can be processed at 2706-T.

D.5 Packaging Criteria

The following are the packaging criteria for acceptance of waste at the T-Plant Complex:

D.5.1 Container Selection

Waste packages that meet one of the following criteria will provide adequate containment:

. Packages that meet the applicable DOT requirements of 49 CFR for transportation of
hazardous material. If the waste does not meet the definition of any DOT hazard class, a
strong tight container is adequate

. Packages that have been evaluated through an approved packaging safety analysis.

D.5.2 Non-combustible Containers

Outer containers shall be constructed of noncombustible or fire-retardant materials.
Fire-retardant wood boxes are acceptable at the T-Plant Complex.

D.5.3 Protective Coatings and Liners

The packaging for mixed waste shall include coatings and/or liners sufficient to maintain the
integrity of the containment system during the anticipated storage life of the waste as follows:

. The exterior coating of containers shall be alkyd enamel, galvanized, or an alternative
coating with performance equivalent to or better than alkyd enamel

. The interior coatings and liners shall be chemically compatible with the waste and shall
protect the containment system from corrosion over the anticipated storage life of the
waste (WAC 173-303-630). Unless otherwise specified by the WMH acceptance
organization, the storage life should be assumed to be 20 years. For containers procured
under Hanford Site container procurement specifications, Appendix D of HNF-EP-0063,
Rev. 5 defines preferred coating and liner options.

D.5.4 Condition of Containers

Outer containers shall be in good condition, with no visible cracks, holes, dents, bulges, pit or
scale corrosion, or other damage that could compromise integrity (WAC-173-303-630). Minor
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external surface rust that could be sanded or brushed off will be acceptable. Containers having
some pit or scale corrosion could be acceptable for storage provided the integrity of the container
is confirmed by nondestructive examination.

D.5.5 Securing Waste and Shielding

Large, heavy items must be secured in containers by bracing, blocking or other means to prevent
damage to the container during handling and transportation. When shielding is used to reduce
the surface dose rate of a waste container, the shielding and waste must be secured to prevent
shifting during handling and transportation.

D.5.6 Container Size Limits

Container size limits are as follows:

2706-T: 12.2 meters (40 ft.) long by 4.3 meters (14 ft.) high by 3.7 meters (12 ft.) wide
221-T: 6.7 meters (22 ft.) long by 4.0 meters (13 ft.) high by 5.5 meters (18 f.) wide
14-T: 6.0 meters (20 ft.) long by 3.0 meters (10 ft.) high by 3 meters (10 ft.) wide.
D.5.7 Container Weight Limits

General container weight limits are as follows:

. Heavier containers can be accepted on a case-by case basis

. Drums shall not exceed 454 kilograms (1000 1b.)

. Plywood boxes shall not exceed 2270 kilograms (5000 1b.).

Large equipment or packages shall not exceed the following limits:

2706-T: 5,400 kg (small vehicles); 9,100 kg per axle or 36,000 kg gross (heavy
equipment); or 110,000 kg (rail rolling stock). All limits except rail rolling stock

can be exceeded on a case-by-case basis

221-T: 41,000 kilograms.



APPENDIX E
Pertinent Acceptance Criteria for the Waste Reéeiving and Processing Facility

The following acceptance criteria apply to newly generated waste sent to the Waste Receiving
and Processing facility (WRAP) facility. Acceptance criteria for retrieved waste containers in the
LLBG will be established through project-specific acceptance procedures.

E.1 Facility Description and Function

WRAP is a storage and treatment unit. WRAP accepts waste containers for verification,
sampling, nondestructive assay, nondestructive examination, treatment, and repackaging. Waste
that can be handled at WRAP includes TRU waste, TRU mixed and TSCA PCB waste, low-level
waste, and low-level mixed and TSCA PCB waste. The WRAP facility manages waste having
characteristic waste codes D001 through D043, all listed discarded chemical product waste codes
(U-and P- listed wastes), certain F-listed waste codes (F001 through F005, F020 through F023,
F026 through F028, and F039), and all Washington state-only waste codes. In addition, WRAP
manages TSCA PCB waste generated on the Hanford Site. Waste managed at WRAP could be
sent to other Hanford Site TSD units for treatment, storage, and/or disposal. The acceptance
criteria for these units must be met subsequent to processing waste at WRAP.

E.2 Prohibited Waste
The following waste types cannot be accepted at WRAP:

. Liquid wastes, except those inner containers having less than 57 liters (15 gallons) of
liquid, are unacceptable

. Compressed gases, except that pressurized aerosol cans can be accepted

. Explosive waste

. Unstable reactive waste

. Pyrophoric waste

. Waste that might generate toxic gases, vapors, or fumes in concentrations that reasonably

could be expected to exceed occupational exposure limits and/or air emission standards
. Waste having dangerous waste codes other than those listed on the WRAP Part A, Form

3 permit application (DOE-RL-88-21). The prohibited waste codes are F006 through
F019, F024, F025, F032 through F038, and all K waste codes)
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. Waste that exceeds any of the radiological limits of Section 7.4

. Biohazard waste.

E.3 Physical/Chemical Criteria

The following are the physical and chemical acceptance criteria for WRAP:
E.3.1 Hazardous Material Limits

The WRAP safety basis has a method for determining limits on the quantity of hazardous
material in each container (HNF-SD-W026-SAR-002). Generators should contact the WMH
acceptance organization for any waste containing hazardous chemical constituents to determine
the quantity per container allowed at WRAP.

E.3.2 Asbestos-Containing Waste

Asbestos containing waste material shall be packaged in accordance with 40 CFR 61.150.
Wetting with water is allowed as long as the liquid does not exceed applicable free liquid
requirements.

E.3.3 Heat Generation

If heat generation from radiological decay in the waste package exceeds 3.5 watts per cubic
meter, the package must be evaluated to ensure that the heat does not affect the integrity of the
container or surrounding containers. This evaluation must be approved by the WMH acceptance
organization.

E.3.4 Gas Generation

Gas generation from radiolytic or biological decomposition of containerized waste must be
controlled to prevent pressurization exceeding 1.5 atmospheres and combustible gas (e.g.,
hydrogen, methane) concentrations exceeding the lower explosive limit for up to 20 years of
storage before disposal. If a waste generates sufficient gas to exceed these limits, the following
mitigating measures (or alternative measures approved by the WMH acceptance organization)
must be used:

. Control of hydrogen from radiolytic decomposition: use a Nucfil 013J 4 filter or
equivalent. All container liners and inner bags must be closed in a manner that allows
gas to reach the vent filter (e.g., twist and tape method for bags). In addition to filtering,
palladium or platinum catalyst packs must be used to control hydrogen concentrations in
the container when filtering alone is insufficient to maintain hydrogen gas concentrations
betow the lower explosive limit
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. Control of gases from biological decomposition: waste containing readily decomposable
organic materials (e.g., vegetation) must be vented with a Nucfil 013J 5 filter or
equivalent. In addition to filtering, a mixture of 10% by weight slaked lime in 90%
inorganic absorbent could be required for waste that is expected to decompose rapidly.

E.4 Radiological Criteria

The following are the radiological acceptance criteria for WRAP:

E.4.1 Container Dose-Equivalent Curie Limits

The maximum DE-Ci content per container is as follows. Other container types and sizes must be
evaluated for acceptance (HNF-SD-W026-SAR-002):

. 35 DE-Ci per drum

. 35 DE-Ci per wood waste box

. 56.9 DE-Ci per standard waste box.
E.4.2 Criticality Safety Limits

The fissile and fissionable material content limits are provided in Appendix B of HNF-EP-0063,
Rev. 5§ (WRP1-CPS-001).

E.4.3 Package External Contamination Limits

Removable contamination on accessible surfaces of waste packages shall not exceed the limits of
the Hanford Site Radiological Control Manual, Table 2-2 (HSRCM-1).

E.4.4 Package External Dose Rate Limits

Waste containers shall not exceed 1 mSv/h (100 millirem per hour) at 30 centimeters from the
waste package and 2 mSv/h (200 millirem) per hour at any point on the surface of the package
(HSRCM-1).

E.5 Packaging Criteria

The following are the packaging criteria for acceptance at WRAP:



E.5.1 Container Selection
Waste packages must meet one of the following criteria to provide adequate containment:

. Packages that meet the applicable DOT requirements of 49 CFR for transportation of
hazardous materials. If the waste does not meet the definition of any DOT hazard class, a
strong tight container is adequate

. Strong, tight packages that have been evaluated through an approved packaging safety
analysis.

E.5.2 Protective Coatings and Liners

The packaging for mixed waste shall include coatings and/or liners sufficient to maintain the
integrity of the containment system during the anticipated storage life of the waste.

The exterior coating of metal containers shall be alkyd enamel, galvanized, or an alternative
coating with performance equivalent to or better than alkyd enamel.

The interior coatings and liners shall be chemically compatible with the waste and shall protect
the containment system from corrosion over the anticipated storage life of the waste (WAC
173-303-630). Unless otherwise specified by the WMH acceptance organization, the storage life
should be assumed to be 20 years. For containers procured under Hanford Site container
procurement specifications, Appendix D of HNF-EP-0063, Rev. 5 defines preferred coating and
liner options.

E.5.3 Noncombustibie Containers

Outer containers shall be constructed of metal, except that fire-retardant wood boxes may be used
for low-level waste only. Additionally, wood boxes must be overpacked in a metal box for
nondestructive assay in the WRAP facility (HNF-SD-W026-SAR-002).

E.5.4 Condition of Containers

Outer containers shall be in good condition, with no visible cracks, holes, dents, bulges, pit or
scale corrosion, or other damage that could compromise integrity. Minor external surface rust
that could be sanded or brushed off will be acceptable. Containers having some pit or scale
corrosion could be acceptable for storage provided the integrity of the container is confirmed by
nondestructive examination.

E-4



E.5.5 Securing Waste and Shielding

Large, heavy items must be secured in containers by bracihg, blocking or other means to prevent
damage to the container during handling and transportation. When shielding is used to reduce the
surface dose rate of a waste container, the shielding and waste must be secured to prevent
shifting during handling and transportation.

E.5.6 Package Size Limits

The container sizes that can be handled at WRAP are as follows:

. 208 liter (55 gallon) drums

. 321 liter (85 galion) drums.

Boxes not exceeding the following dimensions may be recetved for nondestructive examination
and/or nondestructive assay:

. Nondestructive examination: 2.74 m long by 1.6 m wide by 1.7 m high
. Nondestructive assay: 2.43 m long by 1.5 m wide by 1.5 m high.

E.5.7 Package Weight Limits

The maximum weight for containers handled at WRAP is as follows:

. Drums: 454 kilograms (1,000 1b.)

. SWB: 1,800 kilograms (3,970 1b.)

. Other Boxes: 3,180 kilograms (7,000 1b.).



APPENDIX F

Project Cost and Schedule



wis Kiewwing
S %0180.d dn peloY ¢ suoIsellN 86/07/L UNS ‘012
) — T3 O ouosaIN AN POlICY ssaiboid hosfoid pejoid
s N oy

| 66/0€/2L UL | 66/GL/C UOW shep 60Z sieul 9} aumdaid| 6L
u 66/0Z/2 U4 66/L/ZuoN | shep oz 91 10} suopesyoeds zs_.euwsm_ g
- w oa/51/ZonL, | 00/LL/L UON  |shepzz sy9e0 Jdecoy| /|
_' 66/0E/Z) NUL | 66/S)/L1L Uow | shep v¢ "ueid eousidacoe ¥8BD | 9|
I 66/08/C1 hyL B66/S1/€ UOW sfep 60¢ $)}8ed @nooid| G|

! 488D
M . 66/92/2 U4 86/1/2 VO s£ep 02 11 ¥E3 J0 Jequinu pue edA} Aoedg| ¥l
l 00/8Z/Z UOW | 66/1/01 Ui sA8p L0} JHVS 1t HE3 Aipow g mapaeY | €1
w B6/0L/BNUL  |ee/lziOnL  |siepgiz | MmSiAeI 90uBIdeO0B HINM O) Woddng | Z)
m 66/0c/21 UL | B6/L/L POPA | whBp Z6E SORJIG)UI LOJEIYLSA HINM | L1
| 66/08/Z) ML | 66/SH/4 Ud s4sp 05Z BuiBexoed (eusie | 0L
I 66/54/4 Ud B6/L/ILPOM | shep eyl uogepiosucd [euslBn| 6
] 86/06/Z)1 POM | 86/1/0L PUL | shepgg uonenjeae Apeoguo| 8
I 68/51/1 14 ge/ieL ony | shep pe sainpaoasd pue Buluueid SuiSexoed | £
m 86/0t/L | UOW | BB/L/L PO shep 60| uonezusleseyd |euslBw| 9
! 86/L/Zhen)  |86/WLPSM  |shepoly | seinpeoaid g ued uonezuepmrieyd| §
' 00/62/6 14 86/L/LPoM | sAep ggg soueinese Ayenp| ¢
00/8Z/8 U< 86/1/9 VO skep 019 poddns Agges| ¢
00/62/6 U3 86/1/9 VON sABp 019 Joddns ucopey| 2

uoREjUSNOOP pUE
. 00/62/6 U4 86/1/9 VO shep 019 ‘uofiesBoju Juswebeuew pefoid| |
s|virfriw[viw[d[r{a[N[ofs[v]r[r[W[v[w[4[r[a[Nn[o]s[v]r[r] usud ueis vonesng sweNyseL[ Q)

0002

€661

8661

8inpeyos 106f0ld BISBM NS




L LR — Amuwwng
M s$o:80.4 dn pailoy ¢ SuUOISONN 86/92/L uUng ejeq
p Y W T &> sworsen dn PoIoY  — ssaubold Hookud :psfold

I s ool
| 00/0£/8 PBM | 00/0E/Lung | sAep ez (sdyy ) aysem diys| 2
. 00/8Z/8 N1 | 00/0€// ung shep 22 Isejiuew podsuen eredaid| o
_ 00/52/8 U4 oowezenyl  |shepz (sseurejuod p) 66j [esodsiq HIWM | SE
o 00/PZ/BNUL | 00/IE/L UON  |SAep 6L (s1oujeiuod ) sejsem vaN| ¥
- o0/6Z/BeNL | OO/IE/LUOW | 8Aep ZZ siouy rees g peol| €¢

I Sanpeatid
00/82/L Hd 00/H/9 NyL skep zy nopeo] Ayjenb p dojesea| ze
]  ioddng
00/4/9 nyL 66/1/01 U shepGL| e)s2m 10} feroidde 300 poddng | 1€
I 00/82Z/L U4 00/4/9 YL shep zv sieueluod 189} yee | o¢
N 00/4/9 NUL 00/E/v UOW sAep v saunpecaud piom p siepiom Ayenp | 62
i 00/S4/ONUL | 00KSHS VoW [ shep vz 1180 uj wieysAs iEysul | 8z
. 00/L/SUON  |oO/sLZon) | sAepss aUBMpIRY ||90-u] Sleduqed| L2
l 00/3/2 Nl 66/0Z/Z4 UWOW | 8kep Z¢ esempuey jeo-uj ubiseg| 92
. 00/pi/r U3 00/02/E UON | sAep g2 jusudinbe Buipiem 1se] B ..Mtwﬁ 114
I 00/GH/E POM | 66/1/2 POM | 8hBp 9L J0m0d g juewdinbe Buipiem e_._uo“_“ 4
[ 66/G1/LL UOW | 86/1/0) Ud shep zg uewsdinbe Buspiam Adeds | €2
L oo/GL/ZoNL | 0O/LL/L O | skep ZZ ynea ydeooy| ZZ
I 66/0S/ZL NYL | 6B/SL/C UOW sAep 602 ynea aunooid| 12
H 66/9Z/Z U4 66/1/Z VoW shep 02 ynea Apeds | 02
s[vlrlr[w[viwlafr[afn]os]vIrrIn]v[w[d[r]a[NJofs|{v]r|r| uswd veis uogeing owenyseL| al
0002 6661 2661

sinpeyos yefald siseM NS




S Areuiuing
IR Ssaf01d dn pejioy ¢ SuoIsIIN 86/9Z/L uns :9jeq
Oenmmmndh  ©°wins poloxd O euoisapi dn polloy I ssabaid VPsfoid Joslaud
B oo oo weL

I SINPeoOid
oez/LLd 007119 NUL skep zp opeo Apienb g doerea | 6}
_ 00/52/8 b4 00oFZ/BNYL  |shepg (s18UIBJUOD G7) @A [BSOASI] HWM | 81

I g
00/1/9 PYL 66/1/01 U4 shep 5.} 8jsem Joj |eaosdde 30Q poddng| 21
. oo/sLzenL | 00/LL/L UON | sAepZZ feUEIU0D eaueldecdy| oy
_l 66/0€/Z3 UL [ 86/GH/LL UOW |sAEp ¢ ueld souedesOoE JISURUODY | G
I ss0uzs nuL | earcic vow | skep soz cioueo0 anoosd| 1

SISUBIUOO
o 66/92/Z lid 66/1/2 UOW sAep 02 §0 Joqumu pue odh} Aoeds| €1

I .
00/BZ/Z YO | 66/1/04 14 sAep 201 S8 JHVS Allpow g mawey | 21
I 66/DC/6PUL  |B6/L/ZE 9Nl |sAepgiz | meia eourjdacoe HWM O3 Hoddng| 14
I ooz nu [ewipom | skepzse soepieu voneoyor M| 01
] 66I0EZL ML |eamiiud | skeposz bueyoed jevereny| 6
I 66/SL/1 9 86/L/L PBMA skep gpl UORBPIOSUOD |BUTMBN | 8
.. 66/51L/4 U g/LzLonL  {shep g saunpaooud pue Bujuueyd SuiBexoed| £
! 86/0£/LL UOW | 86/L/2 POM sAep 601 uoezueyeIeYd (eIBN | 9
$6/0€/01 Hd | 86/1/8 UON skep 0}4 saunpaoaud 3 veid uonezueeieyd| §
00/6/6 Ud 86/1/L POM sAep 8¢5 eousinsse Aend| ¢
) 00/62/6 U4 86/1/9 Uoi 8A8p 019 poddns Aejes| ¢
00/62/6 14 86/1/9 UOW sAep 019 poddns uoopey | 2

udfiejuewnaop pue
00/62/6 B4 86/1/9 UOW sAep 019 ‘uoneiBo) ‘Juawebeusw pofoid | |
s[virfriw]vIw[a]rla[N[ols]vIr[r]w[v][w]3[r]|a[N[O[S[V[F]r| usud vers Uoneing aweNyseL] al

0002 6661 8661

ainpayds pelold MT1




s d—h Kreunung
S Ssai00id dn P3O 3 ouoIsaK 96/92%/L UnS 3§80
A £Fuuns ol > SuoseIN dnpeoy  E— ssaiboig bosloid ‘pofoid
BN LN oL
. 00/0E/8 POM | 00/1/2 18S shep oy (sdu) £)) ysBM dS| €2
. 00/0£/8 POM | OO/1/2 38 skep ¢y Js3yuew podsuen asedeid | ZZ
. 00/FT8NUL | OO/IE/LUOW [ sABp 6l soemvON]| 12
- 00/62/8 L |o0/E/LUnS  |skepzz nopeo) aisem | 02
s|v|[r]elw]viw[d]rfa|N]o[s]v[rfr]w]v[n]a[rla]n]o[s]lv]r]Tr ysiig uels uogeing eweNysel| QI
000Z 6661 9661

einpoyos pefoid M1




S st Kieurung
I $580.d dn pelioy ’ QUOSOIIN 96/92/2 ung :aleq
Bemsnemndh  Fewuins Pl (> ovowenn dn poroy  IE— ssaiboig Hoslosd Fsfod
L I Ly woL
I SaNpedald
00/82/4 U 00/4/9 NYL $4ep z¥ nopeosy Agenb p dowaea| 61
_ 00/52/8 14 ovZenyL  |shepZ (ssourejuod G7) 994 (Bsodsia HWM| 81
uswsAow
0Q/4/9 NyL 66/1/0L U4 skep G} 8)sem Joj jeacadde 30Q poddng{ L1
oo/si/zent  |oo/z1/L voW | sAep 22 RIGUBUCO Boumdecoy| 91
66/0£/ZL NUL | 66/51/L) WOl | 8ABp yE usid eousdeace seuRuol | §i
66/0€/ZL NUL | 66/SL/E UON skep 602 BIQUIBIUCO IO | ¥L
SIaWBUCD
66/9%7T M4 66/1/Z YON skep 02 10 Jequinu pue odA} Ypeds| ¢
Kiessoosu
00/8Z/Z UOW [ 66/1/01 L4 shep 201 S8 JHVYS Ajpow g MalARY | ZI
66/0c/6 UL [seviizLenl  |shep gLz MajAB] SOUBIHEI0R HIWM 0) oddng | 11
66/05/Z4 NUL | 86/4/L POM sAep z6¢ S0RHOI UORBIYUSA HWM | O}
66/06/Z0 NYL | 66/G4/L U4 s4ep 062 BuiBexoed el | 6
00/0£/8 POM | 66/S1/TL WO | shep gal uoyepyosuod jeuejel| 8
86/51/) ¥4 86/LZL onL | shep pE saunpeocosd pue Buluueyd buBexoed| £
86/0C/LL UOW | 86/1/2 POM shep 601 uonezus)eieyd leueieN| 9
86/0€/03 Ud 86/1/9 UOW skep OLL saunpacosd ' ueld uogezpeoeseyy| ¢
00/62/6 U 86/1/2 POM skep ggs souminsse Amenp| ¥
00/62/6 U 86/1/9 UOW 8Aep 019 yoddns Ajejes| ¢
00/62/6 U 86/1/9 UOW skep 019 yoddns uoopey| z
UOIIRIUGINDOP puUR
" 00/62/6 U4 86/1/9 UOW skep 019 ‘uoneiBelus Juswedsusw pefoid]| 1
s(virlre[w]vIw]alrTaln]ols]vIr]rInfvInw[a][r]aln][o]s]v]r]r ysiulg T uogeing sweNyseL| a1
0002 8661 8661

SINPIYRS 19f0ud NS NYL




BUSEARIR BN O FO v A np R taInsn g—aw - - bﬂ:‘.—h:w
I Ss21001d dn pejloy ¢ SUCISOHI 86/92/L ung :9eq
) S—" Sy VTS O ouolsa dn peioy I ssaiboid Hoskaud okold
s LN oL
I 00/0£/8 PO | 0C/E/L UON shep ¢p {sduy 1) eysemdyS| €2
l 00/0£/8 POM. | 00//L LON shep oy i1sejuew yodsuen asedesd | zZz
| 00/YZ/BNUL  |OU/ME/L UOW | shep 6l seiseM vaON| 12
. 00/62/8 On 1 00/1L6/2 uow | shep 22 nopeoj ejsepm| 02
s[v]rrfwlvw[alr[a[NJo]sv]r]r]w]v]w]a[r[a[N]O]s]Vv]r]r usiuig ueIs uogenQ swenysel| at
0002 6661 966}

Sinpayas Peloud SISBM NYL




	13017.pdf
	Prepared for the U.S. Department of Energy




