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Executive Summary 

The Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement, or 

TPA)1 is a legal agreement between the Washington State Department of Ecology 

(Ecology), the U.S. Environmental Protection Agency (EPA), and the U.S. Department of 

Energy (DOE) that identifies cleanup actions and schedules, referred to as milestones. 

In January 2016, an agreement finalized the realignment of several TPA M-091 2 

milestones. The goal of this agreement was to better align the M-091 milestones with 

anticipated funding for Hanford Site cleanup acti,vities and the anticipated schedule for 

reopening the Waste Isolation Pilot Plant (WIPP). 

The agreement also recognized that DOE does not have the capabilities necessary to 

complete the M-091 milestones (to complete retrieval and eliminate the backlog of 

Hanford Site mixed low-level waste [MLL W] and transuranic mixed [TRUM] waste 

in storage) and included a new set of milestones to provide DOE with the 

needed capabilities. The first milestone in this new sequence, M-091-51 , is to 

submit an engineering alternatives study by September 30, 2016. Subsequent milestones 

will address the selection of preferred alternatives and the establishment of TPA 

milestones for the design and construction of the needed capabilities. 

This engineering alternatives study evaluates the needed capabilities for all waste that is 

currently in or anticipated to be stored at the Hanford Site Solid Waste Operations 

Complex (SWOC). Some of the waste is not within the scope of the M-091 milestones. 

However, DOE has determined that the best path forward is to evaluate all needed 

capabilities, rather than only those necessary to address the M-091 milestones. 

Certification and off-site shipment of newly generated waste is included due to the need 

to quantify the size and throughput of these capabilities. Additionally, K-Basins sludge 

1 Ecology, EPA, and DOE, 1989a, Hanford Federal Facility Agreement and Consent Order, 2 vols., as amended, 
Washington State Department of Ecology, U.S. Environmental Protection Agency, and U.S. Department of Energy, 
Olympia, Washington. Available at: http:l/www.hanford.gov/?paqe=81 . 
2 M-091-15-01 , 2015, Federal Facility Agreement and Consent Order Change Control Form, Modification of TRU and 
Mixed Waste Retrieval and Treatment M-091 Series Milestones, U.S. Department of Energy, Richland Operations 
Office, U.S. Environmental Protection Agency, and Washington State Department of Ecology, Richland, Washington 
February 26. Available at:. Department of Energy Tri-Party Agreement Administrative Record (AR} and Public 
Information Repository (PIR} 
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waste treatment will be addressed separately consistent with prior planning3• 4• 5 , 

processing of this waste is outside the scope of this study. 

The management of the waste consists of five steps: (1) retrieval, (2) characterization, 

(3) waste processing, (4) certification, and (5) shipment. The approach used is to develop 

a strategy for the acquisition of needed capabilities for each of these steps. 

The engineering alternatives study considers the following questions for each of the 

waste management steps: 

• Requirements: What are the applicable disposal site waste acceptance criteria and 

external/internal drivers (e.g., environmental regulations, DOE orders, 

and agreements)? 

• Existing capabilities: What are the capabilities being used today? 

• Legacy capabilities: What capabilities have been used in the past and could 

be restarted? 

• Alternatives: What are feasible alternatives to address the capability gaps? 

The conclusion of this engineering alternatives study is that the existing and legacy 

capabilities are not adequate for managing the waste that is within the scope of the study. 

• Legacy trench retrieval capabilities are expected to be sufficient to retrieve a 

significant amount of the remaining TRU and TRUM waste from the LLBGs, 

however experience has shown that container-by-container retrieval will not be 

feasible for waste stored in some of the trenches. Direct loading of boxes (e.g. SWBs) 

with corresponding administrative changes may be the most viable path forward for 

this waste. A new capability is needed to retrieve waste from the alpha caissons. 

• Existing and legacy capabilities will be adequate to characterize the contact-handled 

(CH) waste. An alternative is proposed to increase efficiency and flexibility. New 

characterization capabilities are likely to be needed for remote-handled waste. 

3 PRC-STP-00465; volumes 1 and 2 "K-Basin Sludge Treatment Project- Phase 2 Technology Evaluation and 
Alternatives Analysis"; issued July 2011 . 
4 PRC-STP-00615, rev 0; "Preliminary Technology Maturation Plan for the K-Basins Sludge Treatment and 
Packaging Facility", March 2012. 

5 PRC-STP-00728, rev 0; "K-Basins Sludge Treatment Project Phase 2 - Preliminary STPF Siting Study", September 
2012. 
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• Existing and legacy capabilities are not adequate to process all of the waste currently 

or expected to be managed at the SWOC. Alternatives to provide the needed 

capability include shipment of waste to the Advanced Mixed Waste Treatment 

Project in Idaho, monitored natural attenuation, and a new onsite capability. 

• Existing and legacy capabilities are adequate to certify CH transuranic (TRU) and 

CH-TRUM waste in 55 gal drums and standard waste boxes (SWBs). A new 

capability is needed to certify the CH-TRU and CH-TRUM waste in standard large 

box 2 (SLB2) containers. The capability to perform the dose-to-curies method is 

needed to certify remote-handled (RH) TRU and RH-TRUM waste in 30 gal and 

55 gal drums. 

• Existing and legacy capabilities are adequate to load CH-TRU and CH-TRUM waste 

in 55 gal drums and SWBs into Transuranic Package Transporter Model 

(TRUPACT)-11 casks for shipment to WIPP. A new capability is needed to load 

CH SLB2 containers into TRUPACT-III casks. A new capability is needed to load 

RH-TRU and RH-TRUM containers into casks for shipment to WIPP. 

• Existing and legacy capabilities, which may include the use of offsite facilities, are 

adequate to characterize, process, certify, and dispose all of the MLLW and LLW 

currently in inventory. 

This study identifies alternatives, but does not select a preferred set of alternatives to 

provide the needed capabilities. The selection of the preferred alternative, along with a 

draft TPA change package with target dates to provide the needed capabilities, will be 

provided as required by TPA Milestone M-091-52, which is due September 30, 2017. 

An acquisition strategy is presented that will provide the needed capabilities to complete 

the M-091 milestones while also encompassing those required for disposition of all other 

waste that is currently in or anticipated to be stored at SWOC. This acquisition strategy 

recognizes that a portion of the needed capabilities would be funded by operating funds 

provided by DOE. Other capabilities may require capital funding and may be subject to 

the requirements of DOE O 413.3B.6 The strategy integrates the requirements of 

6 DOE O 413.3B, 2010, Program and Project Management for the Acquisition of Capital Assets, U.S. Department of 
Energy, Washington, D.C. Available at: https://www.directives.doe.gov/directives-documents/400-series/0413.3-
BOrder-b/view. 
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DOE O 413.3B with the schedule commitments contained in the M.-091-52 and 

M-091-53 milestones. 

The magnitude of the tasks is demonstrated by the following: 

• Acquisition and readiness of necessary capital assets may not be fully realized 

until 2024. 

• To achieve the removal of all M-091 waste by September 30, 2030, as required by 

TPA Milestone M-091-48, it is estimated that the following conditions will have been 

met: 

- 7 shipments per week of remote-handled waste for more than 6 years 

- Shipments identified above performed at the same time as two shipments per 

week of CH-TRUM waste 

- 40 remotely handled waste containers certified per week 

5,950 remotely handled waste containers processed into 10,450 WIPP-certifiable 

(30 gal drums) containers 

• To achieve the retrieval of all M-091 waste by September 30, 2028, as required by 

TPA Milestone M-091-49, it is estimated that the following conditions will have been 

met: 

- 25 containers per week retrieved from the alpha caissons 

- 35 WIPP-certifiable (30 gal drums) containers produced each week 

In addition, the successful completion of the M-091 milestones is dependent upon the 

resolution of several technical challenges, including the following: 

• Characterization of the remaining waste. The selection and design of cost-effective 

capabilities is dependent upon the ability to characterize the remaining waste. 

Without this data, it may be necessary to design capabilities that are larger than 

needed and more flexible than required. 

vi 



CHPRC-02916, REV. 0 

• Resolution of waste acceptance issues for unique types of waste. Portions of the 

remaining waste are very unique waste forms that are considered unacceptable for 

disposal at WIPP. An increased focus on this waste may identify technical 

approaches that will significantly reduce the need for additional capabilities. 

• Development of safe and cost-effective technologies to process and ship RH waste. 

The Hanford Site does not have adequate capabilities to process the remaining 

RH waste, and shipment of this waste offsite without processing is not feasible . 

The implementation of RH technologies and shipment to WIPP is the critical path 

for the successful completion of the M-091 milestones. 

• Shipment of a portion of the remaining RH-TRU waste to WIPP for disposal does not 

appear to be technically or economically achievable. In some cases, a single 

container of RH waste will require hundreds of RH shipments to WIPP. The cost and 

schedule to perform the required number of shipments for all of the RH waste is not 

feasible. A technical solution is needed to address the challenges associated with 

shipping Hanford Site RH-TRU and RH-TRUM waste. 
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1 Introduction 

The Hanford Site, managed by the U.S. Department of Energy (DOE), produced about 60 percent of the 
United States' plutonium from the mid-1940s to the late 1980s in support of national defense efforts. 
The 1,518 km2 (586 mi2) site is located in southeastern Washington State. The Central Plateau covers 
approximately 194 km2 (75 mi2) in the center of the Hanford Site. Much of the legacy waste and 
contaminated materials from the Hanford Site defense mission remains on the Central Plateau. 

The Tri-Party Agreement (TPA) (Ecology et al., 1989a, Hanford Federal Facility Agreement and Consent 
Order) is a legal agreement between the Washington State Department of Ecology (Ecology), 
U.S. Environmental Protection Agency (EPA), and DOE that identifies cleanup actions and schedules, 
referred to as milestones. The scope of the M-091 milestone series (Ecology et al., 1989b, Hanford 
Federal Facility Agreement and Consent Order Action Plan [TPA Action Plan]) is to complete retrieval 
and eliminate the backlog of Hanford Site mixed low-level waste (MLLW) and transuranic mixed 
(TRUM) waste in storage by September 30, 2030. 

When the M-091 milestones are completed, DOE will have recovered the retrievably stored TRUM waste 
from the burial grounds, treated and disposed the MLLW, repackaged the TRUM waste into certifiable 
containers, and shipped the TRUM waste offsite for disposal. Specific milestones referred to in this 
document are as follows: 

I 

• M-091-48, due September 30, 2030: Complete the offsite shipment of all TRUM waste (in 
aboveground storage as of June 30, 2009, and in retrievable storage). 

• M-091-49, due September 30, 2028: 

1. Complete the retrieval and designation of remote-handled (RH) retrievably stored waste (includes 
the 200 Area caissons). 

2. Complete the retrieval and designation of contact-handled (CH) retrievably stored waste in the 
218-W-4B, 218-W-3A, and 218-E-12B Burial Grounds. 

In January 2016, an agreement finalized the realignment of several of the M-091 milestones. The goal of 
this agreement was to better align the M-091 milestones with anticipated funding for Hanford Site 
cleanup activities and the anticipated schedule for reopening the Waste Isolation Pilot Plant (WIPP). 
This agreement recognized that DOE does not have the capabilities necessary to complete the M-091 
milestones and incorporated a new series of milestones that established a logical sequence of tasks to 
provide DOE with the needed capabilities. These milestones include the following: 

• M-091-51, due September 30, 2016: Submit to Ecology, as a secondary document, an engineering 
alternatives study for acquisition of capabilities and/or acquisition of new facilities, modifications of 
existing facilities, and/or modification of planned facilities necessary for retrieval, designation, 
storage, and treatment/processing prior to disposal of all Hanford Site RH-TRUM waste and TRUM 
waste in large containers (in aboveground storage as of June 30, 2009, and in retrievable storage). 

• M-091-52, due September 30, 2017: Submit a milestone change request with target dates (including 
a completion date) for acquisition of capabilities and/or acquisition of new facilities, modification of 
existing facilities, and/or modification of planned facilities necessary for retrieval, designation, 
storage, and treatment/processing prior to disposal of all Hanford Site RH-TRUM waste and TRUM 
waste in large containers (in aboveground storage as of June 30, 2009, and in retrievable storage). 
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• M-091-53, due September 30, 2018: Submit a milestone change request to replace the target 
milestones established in M-091-52 with annual milestones (including a completion date) for 
acquisition df capabilities and/or acquisition of new facilities , modification of existing facilities , 
and/or modification of planned facilities necessary for retrieval, designation, storage, and 
treatment/processing prior to disposal of all Hanford Site RH-TRUM waste and TRUM waste in 
large containers (in aboveground storage as of June 30, 2009, and in retrievable storage). 

1.1 Terminology 
Various terms are used throughout this document to describe the waste; the drivers for the disposition of . 
the waste; and the capabilities necessary for the retrieval, storage, and processing of the waste. Due to the 
complexity of some of this terminology, Appendix A presents a glossary of terms used in this document 
to assist readers. Some of the terms are critical to an understanding of this document, including 
the following: 

• Low-level waste (LLW): Radioactive waste that is not spent nuclear fuel (SNF), high-level waste 
(HL W), transuranic (TRU) waste, byproduct material, or naturally occurring radioactive material with 
no hazardous constituents. 

• Mixed low-level waste (MLLW): Radioactive waste that is not HL W, SNF, TRU waste, byproduct 
material (as defined by the Atomic Energy Act of 1954), or naturally occurring radioactive material 
that also contains a hazardous component subject to the Resource Conservation Recovery of 1976 
(RCRA) or the Washington State Hazardous Waste Management Act (RCW 70.105, "Hazardous 
Waste Management). 

• Transuranic (TRU) waste: Radioactive waste containing more than 100 nCi of alpha-emitting TRU 
isotopes per gram of waste with half-lives greater than 20 years ( except HL W and SNF). 

• Transuranic mixed (TRUM) waste: TRU waste that also contains a hazardous component subject to 
RCRA or the Washington State Hazardous Waste Management Act (RCW 70 .105). 

• Contact-handled (CH): A waste container having a dose rate less than or equal to 200 mrem/hr at 
the container surface. 

• Remote-handled (RH): A waste container having a dose rate greater than 200 mrem/hr at the 
container surface, or would have this dose if internal shielding was not present. 

• Retrievably stored waste: Waste that was placed in the 218-W-3A, 218-W-4B, 218-W-4C, or 
218-E- l 2B Burial Grounds after May 6, 1970, and was believed to meet the TRU waste definition. 
May 6, 1970, is the implementation date of the U.S. Atomic Energy Commission Immediate Action 
Directive regarding retrievable storage ofTRU waste. 

• Newly generated waste: Waste generated after October 1, 2015. This date is chosen to be consistent 
with the annual TRU waste inventory collection update submitted to the Carlsbad Field Office 
(CBFO) at WIPP. 

• M-091 waste: Waste that is within the scope of the TPA M-091 milestones. This includes MLLW 
and TRUM waste that was in storage as of June 30, 2009, and retrievably stored waste. TRU waste, 
LLW, and newly generated waste are outside the scope of the M-091 milestones and, therefore, are 
not considered M-091 waste. 
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1.2 Purpose and Scope 
The purpose of this document is to satisfy the requirements ofTPA Milestone M-091-51. The scope of 
the approved M-091-51 milestone is to identify alternatives to acquire the capabilities necessary for 
retrieving, designating, storing, treating /processing and shipment of all Hanford Site RH-TRUM 
waste and TRUM waste in large containers (in aboveground storage as of June 30, 2009, and in 
retrievable storage). 

The document will be submitted to the lead regulatory agency (Ecology) as a secondary document. 
In accordance with the TPA (Ecology et al. , 1989a), the lead regulatory agency has the option to provide 
comments or take no action. If comments are provided by the lead regulatory agency, then DOE will 
respond in writing. Secondary documents are not subject to dispute resolution. 

The scope of the M-091-51 milestone does not support the identification of all capabilities necessary to 
complete the M-091 milestones. The specific capabilities necessary to complete the M-091 milestones 
that are not included in the scope of the M-091-51 milestone are as follows: 

• Capabilities to complete the retrieval of small-container CH-TRUM waste 

• Capabilities to characterize, process, certify, and ship small- and large-container MLL W 

• Capabilities to characterize, process, certify, and ship small-container CH-TRUM waste 

In addition, some waste that is currently managed, or will be managed, at the Hanford Site is not within 
the scope of the M-091 milestones. Capabilities are needed to manage this waste, with specific 
capabilities including the following: 

• Capabilities to retrieve TRU waste that is not within the scope of the M-091 milestones 

• Capabilities to characterize, process, certify, and ship LL W and TRU waste currently in storage in the 
Solid Waste Operations Complex (SWOC) 

• Capabilities to characterize, process, certify, and ship waste generated after June 30, 2009, and stored 
in the SWOC 

DOE has chosen to address required capabilities for all waste currently stored in the SWOC in this study. 
This combined study will allow the integration of needed capabilities and eliminate the need for separate 
or parallel studies. 

Figure 1-1 illustrates the scope and the capabilities evaluated in this engineering alternatives study. 
As the figure illustrates, the scope of the study includes the following: 

• TRUM waste in belowground storage (alpha caissons) in the 218-W-4B Burial Ground 

• TRU and TRUM waste in belowground storage (trenches) in the 218-W-3A, 218-W-4B, 218-W-4C, 
and 218-E-12B Burial Grounds 

• MLL W, LL W, TRU, and TRUM waste in aboveground storage at the Central Waste 
Complex (CWC), Waste Receiving and Processing Facility (WRAP), T Plant, and 
218-W-3AE Burial Ground 

• Certification and shipment capabilities required for newly generated TRU and TRUM waste such as 
the Plutonium Finishing Plant (PFP); cleanup actions from the 200-PW-1 , 200-PW-3, and 200-PW-6 
(200-PW- l /3/6) Operable Units; cleanup of the 618-10 and 618-11 Burial Grounds; and sludge from 
the 100-K Area fuel storage basins (referred to as the K Basins). Capabilities required to process/treat 
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K-Basins sludge are excluded from this evaluation. 
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Figure 1-1. Engineering Alternatives Study Scope 

This engineering alternatives study includes an evaluation of the following: 
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• Capabilities for the retrieval, characterization, and processing of the waste in belowground storage in 
the alpha caissons in the 218-W-4B Burial Ground. This waste is RH and is contained in 1 gal, 2 gal, 
and 5 gal containers. Miscellaneous debris is also found in the caissons. A capability is needed to 
retrieve, characterize, and process this waste. 

• Capabilities for retrieval of the remaining TRU and TRUM waste in belowground storage in the 
218-W-3A, 218-W-4B, 218-W-4C, and 218-W-12B Burial Grounds. This waste is in a variety of 
containers, including 55 gal drums, boxes, and miscellaneous containers. Experience from previous 
retrieval operations indicates that the waste containers may be significantly deteriorated. While the 
majority of the waste is CH, a portion is RH. 

• Capabilities for the characterization of the waste with nondestructive examination (NDE) and 
nondestructive assay (NDA). Characterization with NDE is necessary to identify the presence of 
nonconforming waste (NCW) items (also referred to as prohibited items). Characterization of the 
waste with NDA is necessary to determine the radiological characteristics of the waste and to 
determine whether the waste is TRUM waste or MLLW. The characterization capabilities must be 
able to handle a variety of CH and RH containers. 

• Capabilities for processing the waste to remove/remediate NCW items and repackage the waste in 
accordance with the disposal site acceptance criteria. The processing capabilities must be sufficient to 
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handle a variety of CH and RH containers. The capabilities must also be able to process 55 gal and 
85 gal drums, standard waste boxes (SWBs), and miscellaneous containers (e.g., large boxes, 110 gal 
drums). 

• Capabilities for certification of the waste containers for disposal. Certification that the waste complies 
with the acceptance criteria of the disposal site is necessary prior to shipment. All of the waste 
currently in belowground and aboveground storage will require certification; processing and 
repackaging may be necessary before this can occur. Additionally, any newly generated TRU or 
TRUM waste containers will require certification. The certification capabilities must be capable of 
handling a variety of CH and RH containers, including 55 gal drums, SWBs, standard large box 2 
(SLB2), and 30 gal drums inside shielded containers. Provision of the necessary certification 
capabilities for TRU and TRUM waste is the responsibility of the CBFO; however, this study 
evaluates alternatives to establish the optimum means of achieving certification capabilities. An 
additional reason that these capabilities are discussed in this study is because generator sites 
(including the Hanford Site) have historically provided equipment and facilities . 

• Capabilities for shipment of waste containers to an appropriate disposal facility . The TRU and TRUM 
waste will require shipment to WIPP for disposal. MLL W and LL W will be shipped for Hanford Site 
disposal at the Environmental Restoration Disposal Facility (ERDF) or the mixed waste trenches 
(MWTs) (also known as Low-Level Burial Ground Trenches 31 and 34). The shipment capabilities 
must be capable of handling both CH and RH containers and Transuranic Package Transporter 
Model 2 (TRUPACT-11), TRUPACT-III, HalfPACT, and RH-TRU 72-B packages. Provision of the 
necessary shipment capabilities for TRU and TRUM waste is the responsibility of the CBFO; 
however, this study evaluates alternatives to establish the optimum ways to achieve this. These 
capabilities are also discussed in this study because generator sites (including the Hanford Site) have 
historically provided equipment and facilities. 

An inherent consideration in each of the points above is the magnitude of the quantities of containers to 
be handled, processed, and shipped in a defined timeframe. Estimates of the throughput demands on the 
capabilities are provided. -

The focus of this document centers on the final disposition ofTRU and TRUM waste to WIPP. Other 
disposition paths for MLL W and LL W will be mentioned and addressed. 

There are approximately 100 MLLW packages totaling 140 m3 in aboveground storage. Approximately 
80 m3 of this volume can be dispositioned using existing capabilities. The remainder of the waste will 
require a new onsite capability to either characterize liquids prior to offsite shipment or repackage/treat 
the waste due to high radionuclide content or very high dose rate waste. However, the capabilities 
required for remediation of this waste will be the same as those provided for the TRUM waste. 

This study does not evaluate alternatives for storage of the large number of containers projected to be 
created, because the existing capability is sufficient to perform this function. The initial evaluation of the 
projected storage space required is outlined in CHPRC-02999, M-091 Engineering Alternatives Study: 
Basis for Quantities and Volumes. The adequacy of the amount of storage space available will be a 
continuing consideration as the alternatives for retrieval , characterization, processing, and shipment are 
developed and selected. 
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1.3 Background 
DOE has made substantial progress toward the completion of the M-091 milestones, including the 
following activities: 

• Retrieval of retrievably stored waste: The burial grounds contained approximately 15,000 m3 of 
retrievably stored waste. DOE has successfully retrieved nearly 12,000 m3 of retrievable stored waste, 
leaving approximately 2,475 m3 to retrieve. 

• Treatment and disposal of TRUM waste: DOE has shipped more than 4,400 m3 to WIPP or the 
Advanced Mixed Waste Treatment Project (AMWTP) in Idaho for disposal . 

• Treatment and disposal ofMLLW: More than 14,000 m3 ofMLLW has been treated and disposed. 

Data on the amount and characteristics of the waste discussed in this document are from the Solid Waste 
Information and Tracking System (SWITS) and the TRU Electronic Data Management System. 

Data on the waste discussed in this study are typically approximated to the nearest 50 to account for 
assumptions that are necessary to project future activity workload (e.g. , containers expected to be 
characterized); however, when considered appropriate, the data are reported to the nearest whole number. 

The basis for the waste quantities and volumes used in this study is provided in CHPRC-02999. 

While significant progress has been made, additional capabilities are needed to complete the scope of the 
M-091 milestones, as well as to manage the other waste stored at the SWOC. The following subsections 
present an overview of the quantity and location of CH and RH waste within the scope of this engineering 
alternatives study. 

1.3.1 Contact-Handled Waste 

Figure 1-2 categorizes the CH waste for purposes of clarifying discussion in this document. The figure 
also contains an estimate of the quantity of waste in each category and the projected quantity to be 
handled by each of the various disposition activities. The basis for the quantities and volumes identified in 
the figure are provided in CHPRC-02999 and have been rounded to the nearest 50. The figure 
demonstrates the general flow of waste from retrieval or storage, through characterization, processing (if 
necessary), certification, and shipment to the disposal facility. It also indicates that, for example, waste 
currently in aboveground storage may already be certified for shipment, characterized, or neither. 
Additionally, although all retrieved waste will need to be characterized, it may not need to be processed 
(i.e., does not contain NCW items). CHPRC-02999 includes assumptions used in deriving the quantities 
and volumes. 

Estimates in Figure 1-2 are provided for the quantity of waste that is within and outside the scope of the 
M-091 milestones. The M-091 milestones address only MLLW and TRUM waste, so TRU waste and 
LLW are not within the scope of the milestones. The M-091 milestones also do not address newly 
generated waste. 
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Figure 1-2. Projected Scope of CH Waste Activities 

The remaining eH-TRU and TRUM waste in belowground storage is located in the 218-W-3A, 
218-W-4B, and 218-W-12B Burial Grounds. As shown in Figure 1-2, the majority of this waste is within 
the scope of the M-091 milestones. This engineering alternatives study evaluates the capabilities needed 
to retrieve, characterize, process, certify, and ship this waste. 

A significant amount ofeH-MLLW, LLW, TRU, and TRUM waste is located in aboveground storage in 
the ewe, WRAP, and T Plant. As shown in Figure 1-2 the majority of this waste is within the scope of 
the M-091 milestones. This engineering alternatives study evaluates the capabilities needed to retrieve, 
characterize, process, certify, and ship this waste. 

Figure 1-2 also shows that a significant amount of eH-TRU and TRUM waste will be generated as part 
of Hanford Site cleanup activities. This is newly generated waste and is not within the scope of the M-091 
milestones. This waste will be compliant with WIPP disposal criteria at the point of generation, unless 
an exemption to the Hanford Site solid waste acceptance criteria (HNF-EP-0063, Hanford Site Solid 
Waste Acceptance Criteria) is provided by DOE for technical or life-cycle cost reasons. As a result, this 
waste will only require certification and shipment capabilities. 

1.3.2 Remote-Handled Waste 

Figure 1-3 categorizes the RH waste for purposes of clarifying discussion in this document. The figure 
also contains the estimated quantity of RH waste in each category and the quantity projected to be 
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handled by each of the various disposition activities. The basis for the quantities and volumes identified in 
the figure are provided in CHPRC-02999 and have been rounded to the nearest 50. The figure 
demonstrates the general flow of waste from retrieval or storage, through characterization, processing (if 
necessary), certification, and shipment to the disposal facility. Processing ofRH-TRU and TRUM waste 
will create large quantities of certifiable containers (30 gal and 55 gal drums) regardless of whether the 
waste is currently in aboveground storage, in the alpha caissons, or newly generated waste. Newly 
generated waste will be WIPP certifiable and therefore will not need to be processed. The quantity of 
these certifiable containers is considered for the certification and shipping capabilities. CHPRC-02999 
includes assumptions used in deriving the quantities and volumes. 
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Figure 1-3. Projected Scope of RH Waste Activities 

Estimates are provided for the quantity of RH waste that is within the scope of the M-091 milestones and 
waste that is outside the scope of the milestones. The M-091 milestones address only MLL Wand TRUM 
waste, so TRU waste and LLW are not within the scope of the milestones. The M-091 milestones also do 
not address any newly generated waste. This engineering alternatives study evaluates the capabilities 
needed to characterize process, certify, and ship this waste. 

A significant quantity of RH waste is contained in the alpha caissons, which are located in the 
218-W-4B Burial Ground. All of the alpha caissons waste is included within the scope of the M-091 
milestones. This engineering alternatives study evaluates the capabilities needed to retrieve, characterize, 
process, certify, and ship this waste. 

A small amount of RH waste is in belowground storage in the 218-W-3A, 218-W-4B, and 
218-W-12B Burial Grounds. This waste includes RH-TRUM waste that is within the scope of the 
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M-091 milestones and RH-TRU waste that is not withjn the scope of the M-091 milestones. Thls study 
evaluates the capabilities needed to retrieve, characterize, process, certify, and shlp this waste. 

A significant amount ofRH-MLLW, LLW, TRU, and TRUM waste is located in aboveground storage in 
the ewe, WRAP, T Plant, and the 218-W-3AE Burial Ground. The TRUM waste and MLLW portion of 
this waste is included within the M-091 milestones. The TRU and LLW portion is outside the scope of the 
M-091 milestones. 

• Figure 1-3 also shows that a significant amount of RH-TRU and TRUM waste will be generated as 
part of Hanford Site cleanup activities. This is newly generated waste and is not within the scope of 
the M-091 milestones. This waste will be compliant with WIPP disposal criteria at the point of 
generation, unless an exemption to the Hanford Site solid waste acceptance criteria (HNF-EP-0063) is 
provided by DOE for technical or life-cycle cost reasons is provided by DOE. Additionally, K-Basins 
sludge are excluded from this evaluation. Future processing/treatment of K-Basins sludge is the 
subject of the following documents and is consequently not described here: 

o PRe-STP-00465; volumes I and 2 "K-Basin Sludge Treatment Project - Phase 2 
Technology Evaluation and Alternatives Analysis"; issued July 2011. 

o PRe-STP-00615, rev O; "Preliminary Technology Maturation Plan/or the K-Basins 
Sludge Treatment and Packaging Facility", March 2012. 

o PRe-STP-00728, rev O; "K-Basins Sludge Treatment Project Phase 2 - Preliminary 
STPF Siting Study", September 2012. 

As a result, this waste will only require certification and shipment capabilities. 
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2 Approach 

Figure 2-1 illustrates the approach used to identify alternatives and strategies for acquiring the capabilities 
to properly disposition the waste within the scope of this study. 

Altematlves ID FIi 
(apabllity Gaps 

Figure 2-1. Engineering Alternatives Study Approach 

As illustrated in Figure 2-1, management of solid radioactive waste within the scope of this study requires 
the performance of five major tasks: 

1. Retrieve the remaining TRU and TRUM waste. 

2. Characterize the waste to determine the proper designation of the waste ( e.g., TRUM and MLL W). 

3. Process the waste to meet shipment and disposal site acceptance criteria. 

4. Certify the waste to ensure that it complies with disposal site acceptance criteria. 

5. Ship the waste to the appropriate disposal facility. 

Figure 2-1 also illustrates the process used to evaluate each of these major tasks: 

• Identify requirements: Requirements applicable to this study are identified in Sections 2.1 and 2.2. 
Disposal site waste acceptance criteria are identified for WIPP, ERDF, and MWTs. These 
requirements determine how the waste pac~ages must be configured to allow for disposal. External 
requirements (e.g., TPA milestones and RCRA permits) impose regulatory limits and controls on 
waste management activities. Internal requirements, such as the documented safety analysis (DSA) 
and worker protection programs, affect the way that the work is performed. 

• Identify existing capabilities: For each of the major tasks, capabilities currently being used or 
readily available for use in the immediate future are identified. An evaluation was performed to 
determine if existing capabilities are adequate to properly manage the waste within the scope of 
this study. 
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• Legacy capabilities: A number of capabilities were used during past waste management campaigns 
to perform the five major tasks. These capabilities successfully retrieved, characterized, processed, 
certified and shipped waste for disposal. The legacy capabilities were evaluated to determine if they 
are adequate to properly manage the waste within the scope of this study. 

• Identify alternatives to address capability gaps: Where existing and legacy capabilities are 
inadequate for proper management of the waste within the scope of this study, a capability gap exists. 
Potential alternatives to address each capability gap were identified by soliciting information from 
subject matter experts who were involved in the performance of each of the major tasks during 
previous waste management campaigns. These potential alternatives were evaluated, giving 
consideration to documented requirements to ensure that the alternatives are compliant with 
applicable regulations and provide sufficient capacity to handle waste within required time frames, 
where appropriate. The alternatives that were determined to be the most feasible are proposed. 

• Develop strategies for acquisition of capabilities: The process that will be used to evaluate the 
potential alternatives and acquire the needed capabilities is discussed in Chapter 8. 

A discussion of the required capabilities, existing capabilities, legacy capabilities, and alternatives to 
address capability gaps for each major task are provided in Chapters 3, 4, 5, 6, and 7. 

2.1 Disposal Site Waste Acceptance Criteria 
Several disposal sites will be used to dispose the waste included within the scope of this study. This 
section summarizes the waste acceptance criteria that must be considered in the selection of alternatives. 

2.1.1 Waste Isolation Pilot Plant 

The WIPP facility , located in southeastern New Mexico, receives and disposes all defense-related TRU 
and TRUM waste. DOE/WlPP-02-3122, Transuranic Waste Acceptance Criteria/or the Waste Isolation 
Pilot Plant, serves as the DOE primary directive for ensuring that CH and RH waste are managed and 
disposed in.a manner that protects human health and safety and the environment. All DOE TRU and 
TRUM waste sites must certify CH, RH-TRU, and TRUM waste payload containers to comply with the 
WIPP waste acceptance criteria. 

The WIPP waste acceptance criteria do not allow the disposal of HL W, SNF, LLW, or MLL W. The only 
acceptable waste for disposal at WIPP is TRU and TRUM waste. The WIPP waste acceptance criteria 
defines the criteria that the waste must meet prior to disposal, including the following: 

• High-level radioactive waste or SNF will not be transported, emplaced, or disposed at WIPP. 

• Waste must be determined as TRU or TRUM waste (greater than I 00 nCi/g of alpha-emitting TRU 
isotopes with half-lives greater than 20 years). 

• The activity of RH waste cannot exceed 23 Ci/L, and WIPP cannot dispose more than 5.1 million Ci 
ofRHwaste. 

• No more than 5 percent by volume of RH waste disposed at WIPP can have a surface dose rate 
exceeding 100,000 mrem/hr. 
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• Activities and masses of americium-241; plutonium-238, -239, -240, and -242; uranium-233, -234, 
and -238; strontium-90; and cesium-137 must be established on a payload container basis for 
purposes of tracking the contribution to the total WIPP radionuclide inventory. 

• CH waste cannot exceed 200 mrem/hr at the surface; RH waste cannot exceed 1,000,000 mrem/hr. 

2.1.2 Environmental Restoration and Disposal Facility 

ERDF is located in the 200 West Area of the Hanford Site. It serves as a waste isolation structure for bulk 
soil, demolition debris, and miscellaneous contaminated material from Hanford Site remediation activities 
conducted under the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
(CERLCA) authority. All waste disposed at ERDF must meet the ERDF waste acceptance criteria 
(WCH-191, Environmental Restoration Disposal Facility Waste Acceptance Criteria). In general, these 
criteria include the following: 

• Waste must be characterized to identify the nature and extent of radioactive and hazardous 
constituents and describe the physical properties of the waste material. 

• All major radionuclides will be adequately characterized to permit proper segregation, treatment, 
storage, and disposal. 

• Dangerous waste will be further evaluated to determine if the waste is prohibited and/or if the waste 
satisfies applicable treatment standards. 

2.1.3 Mixed Waste Trenches 

Trench 31 and Trench 34 (also referred to as the MWTs) in the 218-W-5 Burial Ground are located in the 
Hanford Site 200 West Area. The MWTs are RCRA permitted for disposal ofMLL W. All waste disposed 
at the MWTs must meet the acceptance criteria for disposal in the burial grounds, which are provided in · 
the Hanford Site solid waste acceptance criteria (HNF-EP-0063). In general, these criteria include the 
following requirements: 

• No SNF, HLW, TRU, or TRUM waste. 

• No prohibited waste including solid or semi-solid corrosive waste (Washington State waste code 
WSC2), Toxic Substances Control Act of 1976 (TSCA) regulated waste, polychlorinated biphenyl 
(PCB) waste, or free liquids. ' 

• No waste that contain void spaces that detract from the stability of the facility. 

• No waste that is readily capable of detonation or explosive decomposition. 

• Waste cannot be capable ofradiolysis or biodegradation. 

• Waste must meet all applicable treatment standards of 40 CFR 268, "Land Disposal Restrictions"; 
and WAC 173-303-140, "Dangerous Waste Regulations," "Land Disposal Restrictions." 

• Waste must be compatible with the trench liner. 

2.2 External and Internal Drivers 
A number of internal and external drivers are significant considerations in the identification of 
alternatives. The following discussion provides a summary of their content and highlights significant 
aspects. Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement). 
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The TPA (Ecology et al. , 1989a) is a legal agreement between Ecology, EPA, and DOE that identifies 
cleanup actions and schedules referred to as milestones: The scope of the M-091 milestone series is to 
complete retrieval and eliminate the backJog of Hanford Site MLLW and TRUM waste in storage by 
September 30, 2030. When these milestones are completed, DOE will have retrieved the retrievably 
stored waste from the burial grounds, treated and disposed the MLL W, and repackaged and disposed the 
TRUM waste at WIPP. 

The requirement within the Record of Decision for the 221-U Facility [EPA et al. , 2005, Record of 
Decision 221 -U Facility (Canyon Disposition Initiative) Hanford Site, Washington] is presented in this 
section due to the significance of the technical challenges. Other operable unit decisions ( e.g., those 
covering PFP and the 618-10 Burial Ground) are not discussed because this waste is expected to be 
delivered to the SWOC in a WIPP-certifiable form. 

2.2.1 Resource Conservation and Recovery Act of 1976 and Washington State Dangerous 
Waste Regulations 

Management of the waste described in this document must be conducted in accordance with RCRA and 
WAC 173-303 unless a more optimal alternative regulatory strategy is developed and approved. These 
regulations contain requirements and limitations that must be met when treating, storing, or disposing 
hazardous or dangerous waste. 

Hazardous or mixed waste management activities must occur within a RCRA-permitted treatment, 
storage, and/or disposal facility and must meet all Permit conditions for the facility. Actions or 
restrictions necessary to meet Permit conditions are implemented in the facility waste acceptance criteria 
document or operating procedures. If waste is identified that does not meet a facility restriction, the waste 
must be repackaged or the Permit revised before the waste management activities can occur at 
that facility . 

2.2.2 Agreed Order and Stipulated Penalty 

In January 2014, DOE, Ecology, and CH2M HILL Plateau Remediation Company (CHPRC) agreed to 
a number of required actions for operation of the CWC, WRAP, and T Plant. The authority for this 
agreement resulted because these facilities operate under RCRA interim status standards pursuant to the 
conditions of Hanford Facility Resource Conservation and Recovery Aet (RCRA) Permit, Dangerous 
Waste Portion for the Treatment, Storage, and Disposal of Dangerous Waste. Specific requirements 
contained in Ecology, 2014, Agreed Order and Stipulated Penalty No. DE 10156 (hereinafter referred to 
as the Agreed Order), include the following: 

• DOE will conduct NDE on all future retrieved drums (approximately 12,000 containers) and 
non-drum containers (approximately 150 containers) that can be performed using existing or legacy 
capabilities in order to identify NCW items. 

• DOE will open and sample (at T Plant or other acceptable facility) all MLL W drums that contain 
liquid NCW (e.g. , containerized liquid and free liquids in excess of 1 percent of the drum volume). 

• DOE and CHPRC will perform characterization confirmation on MLL W and TRUM waste drums. 

• DOE will perform NDE on the approximately 1,000 MLL W and TRUM waste drums currently in 
storage at the SWOC for which NOE has not yet been performed prior to shipment offsite or 
processing onsite. 
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• Drummed waste containing one or more NCW items cannot be shlpped offsite for processing until 
NCW items have been characterized or dispositioned onsite at a SWOC unit. Dispositioning includes 
opening the drums and removing NCW items. 

• Each box ofMLLW or TRUM waste for which nonintrusive waste confirmation capability 
(e.g., NOE using radiography) is available at a SWOC unit at the time that the Agreed Order 
(Ecology, 2014) becomes effective (nominally a box up to 9 ft by 5 ft by 5 ft in size) will be 
examined. The box contents will be examined for NCW items. 

• NOE-capable MLL W and TRUM waste boxes containing one or more NCW items can be shipped 
offsite for processing, provided that the additional knowledge obtained from the NOE verification is 
recorded in the waste package operating record, and the additional knowledge is transmitted to the 
receiving off site facility prior to shipment of the waste to the facility. 

• For any box (nominally a box greater than 9 ft by 5 ft by 5 ft in size) ofMLLW or TRUM waste for 
which nonintrusive waste confirmation capability ( e.g., NDE using radiography) is not available at 
a SWOC facility at the time that the Agreed Order (Ecology, 2014) becomes effective, the 
waste record for the waste box will be reviewed and investigated to determine the probable 
contents/inventory. This review and investigation will be documented in the SWOC unit operating 
record. If the waste package is to be shipped offsite for processing, all available process knowledge 
regarding the contents will be provided to the offsite facility prior to shipment. 

2.2.3 221-U Facility Record of Decision 

EPA et al ., 2005, Record of Decision 221-U Facility (Canyon Disposition Initiative) Hanford Site, 
Washington, requires that TRU waste removed from the 221-U Canyon Facility is shipped to WIPP by 
the end of fiscal year (FY) 2024. DOE will develop schedules and cost estimates for treatment and 
packaging of the tank 0-10 contents and wi II provide them to the EPA in a TPA change form and also 
updating DOE/RL-2006-21, Remedial Design/Remedial Action Work Plan for the 221-U Facility. 

2.2.4 National Environmental Policy Act of 1969 

The National Environmental Policy Act of 1969 coverage for onsite waste management activities 
is provided in DOE/EIS-0391 , Final Tank Closure and Waste Management Environmental Impact 
Statement/or the Hanford Site, Richland, Washington (TC & WM EIS). See also 78 FR 240, "Record of 
Decision for the Final Tank Closure and Waste Management Environmental Impact Statement for the 
Hanford Site, Richland, Washington." 

2.2.5 Radioactive Air Emissions 

All waste-handling or processing activities with a potential to result in the release of radioactive material 
to the environment must operate under an air permit from the Washington State Department of Health. 
Each permit includes actions or restrictions necessary to protect permit conditions. These permit 
conditions are implemented in the facility waste acceptance criteria document or operating procedures. 

2.2.6 Nuclear Safety (Documented Safety Analysis) 

Facilities and operations that handle radioactive material in quantities above established thresholds must 
meet requirements of 10 CFR 830.120, "Nuclear Safety Management," "Scope," including the 
development of a DSA. The purpose of the DSA is to identify hazards associated with a facility and to 
establish limits or controls that reduce the risk of facility operations to acceptable levels. Separate 
criticality evaluations are performed for facilities with inventory that includes TRU material. 
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The CHPRC facilities that currently manage waste operate under a single DSA, HNF-14741 , Solid Waste 
Operations Complex Master Documented Safety Analysis. Associated controls are documented in 
HNF-15280, Technical Safety Requirements Solid Waste Operations Complex. The following typical 
limitations are related to waste management activities: 

• Requirements to vent waste containers to prevent accumulation of flammable gas 

• Waste container inventory limited to 82.5 DE-Ci 

• Limited facility inventory of radiological material 

• Vehicle access controls 

• Limitations imposed by the container management program ( e.g., spacing and handling) 

• Storage limitations due to criticality controls 

Nuclear safety limits and controls are implemented in the facility waste acceptance criteria document 
and/or operating procedures. If waste management activities are required that cannot meet existing limits, 
then a revision to the DSA and approval from DOE will be required. 

2.2.7 Transportation 

Transportation of waste on the Hanford Site must conducted in accordance with U.S. Department of 
Transportation (DOT) requirements or in accordance with a DOE-approved transportation safety 
document. Typical requirements include the following: 

• No free liquids in containers, unless road closures are in effect 

• Special packaging requirements 

• Labelling and marking 

• Tie-down requirements 

• Transportation vehicle speed 

• Activity limits 

Requirements for offsite shipment ofTRU waste are provided in the following documents: 

• DOE, 2013; Contact-Handled Transuranic Waste Authorized Methods for Payload Control 
(CH-TRAMPAC): Defines applicable requirements for a payload to be transported in TRUPACT-Il 
or HalfP ACT packaging. 

• DOE, 201 Oa, Remote-Handled Transuranic Waste Authorized Methods for Payload Control 
(RH-TRAMPAC): Defines the applicable requirements for a payload to be transported in the 
RH-TRU 72-B packaging. 

• DOE, 2010b, TRUPACT-III TRU Waste Authorized Methods of Payload Control (TRUPACT-III 
TRAMPAC): Defines the requirements for a payload to be transported in the TRUPACT-III packaging. 

2.2.8 Worker Protection Program 

The worker protection program protects workers from the hazards associated with waste management 
activities. Programs typically associated with worker protection are the Radiation Protection Program and 
the Occupational Safety and Industrial Health Program. 

The Radiation Protection Program protects workers from exposure to harmful levels of radiation. This is 
especially important during high-hazard work with RH containers. 
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The Occupational Safety and Industrial Health Program protects workers from injuries caused by 
industrial hazards and is an integral part of the safety culture at the Hanford Site. 

Worker protection limits and controls are defined and implemented in company and facility level 
procedures and work documents. Common controls include the use of shielding to protect against high 
radiation sources and the use of personal protective equipment. 

2.2.9 Environmental Protection Program 

The Environmental Protection Program protects the environment from the hazards presented by 
waste management activities. These hazards include the potential release of radioactive or other 
hazardous material. 

Environmental protection limits and controls are defined and implemented in company- and facility-level 
procedures and work documents. Common controls include overpacking degraded containers and using 
confinement structures to control radiological contamination. 
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3 Retrieval 

The purpose of retrieval is to remove TRU and TRUM waste from its current belowground storage 
location so it can be characterized, processed as required, certified for acceptance at a disposal location, 
and shipped to its final disposal location. TRU and TRUM waste is currently located in four burial 
grounds on the Hanford Site Central Plateau. Three of the burial grounds (218-W-3A, 218-W-4B, and 
218-W-4C) are located in the 200 West Area and one (218-E-12B) is located in the 200 East Area. Each 
burial ground is separated into several trenches. Four underground, steel-lined, concrete cylinders known 
as alpha caissons, which contain only RH-TRUM waste, are located in the 218-W-4B Burial Ground. 

Placement ofTRU and TRUM waste into the burial grounds began in 1970 and continued through 1988, 
during which time more than 37,300 containers (mostly 55 gal drums) were retrievably stored. When 
the waste was emplaced, it was expected that technological advances would allow the waste to be 
retrieved and treated within approximately 20 years; however, some of the waste has been buried for over 
45 years. Additionally, the definition of what was considered TRU waste changed two-thirds of the way 
through this accumulation period. A discussion of this change and the ramifications to the M-091 
milestones series are provided in Appendix B. 

Figure 3-1 provides an overview of the waste that requires retrieval from belowground storage. Included 
in the figure are wastes subject to M-091 milestones (the "red" numbers) and wastes that are not and/or 
should not be considered within the scope of the M-091 milestones (the "black" numbers). There is no 
question of the applicability of the M-091 milestones to the "red" numbers. By contrast, the "black" 
numbers have arisen due to a number of questions regarding the applicability of the milestones to five 
separate groups of waste. These are described in Appendix B, which also provides an explanation as to 
why these groups of waste are not within the scope of the M-091 milestones. 

TR M Waste la TRUand TRUM MLI.W. LLW. TRU aad 
Alplaa Calllsom: Wa te la TRU IWastr ln . ~ 5, ~,1.u1 •n,. Belowsround Storage: Abovegro•nd Stonar: . ' . "' 11mo, """ . O conwncn . 

"' ) QI . Om' . I, 100 CUlla"""' . 400m' 

Retrle\le i.J Rttrlt\lt. 11 , ~Q C('II\Wf1tN 
_.j . 1io 1u Charaelerlu 

Characttrm and I.IU0i..'ontiib tef' 

Procrs 100 tn 1 

. , ,_"\ 0 J;',,Mll.UQt l 

:!$ tn 
0 1..',lUtail1cn 
Om' 

I I Proceu 

I 
Certify I 

Ship 

See the Terms List, Section I.I , or Appendix A for definitions of terms used in this figure. 

Figure 3-1. Waste Requiring Retrieval 
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Table 3-1 summarizes both the total quantity of containers and the total volume of the various waste 
containers remaining to be retrieved from each burial ground, excluding the alpha caissons. The quantities 
listed in Table 3-1 include waste that is both within and outside of the scope of the M-091 milestones. 

Table 3-1. Summary of Waste Containers and Waste Volumes by Burial Ground Location 

Drums Miscellaneous Containers Volume 
Burial Ground (55 gal) and Odd-Sized Drums (m') 

218-W-3A 3,300 150 900 

218-W-4B 7,150 50 1,600 

218-W-4C 0 50 50 

218-E-12B 1,400 50 300 

Total 11,850 300 2,850 

The alpha caissons are located in the 218-W-4B Burial Ground and contain an estimated 25 m3 of 
RH waste in 5,534 waste containers. The waste in the alpha caissons is primarily 1 gal-size "paint cans." 

As described in Chapter 2, the approach used in this study to develop alternatives to provide needed 
capabilities includes the following steps: 

1. Identify requirements. 

2. Consider existing capabilities. 

3. Evaluate legacy capabilities. 

4. Propose alternatives to fill capability gaps. 

3.1 Requirements 
This section provides a description of the significant regulatory and functional requirements related to the 
retrieval of waste from belowground storage. 

3.1.1 Regulatory Requirements 

Several external and internal requirements affect the retrieval of the waste (Section 2.2). Two key 
requirements specifically related to waste retrieval are the following: 

• The TPA (Ecology et al ., 1989a as amended by M-091-15-01 , Federal Facility Agreement and 
Consent Order Change Control Form) requires retrieval of all TRUM waste by September 30, 2028. 

• RCRA requirements do not apply until a container leaves its respective burial ground. However, any 
processing of a container within the burial ground beyond venting the TRU and TRUM containers 
triggers RCRA and dangerous waste requirements within the burial ground. 

3.1.2 Retrieval Functions 

Approximately 2,850 m3 of waste remains to be retrieved from the trenches in four burial grounds. This 
does not include approximately 25 m3 of waste from four alpha caissons. The waste in the trenches is 
both CH and RH and is contained within drums and waste containers of miscellaneous sizes and shapes. 
These miscellaneous containers include drums other than 55 gal, fiberglass-reinforced plywood boxes, 
large wooden boxes, large and small steel boxes, large and small concrete boxes, grouted steel culverts, 
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sealed steel pipes, and sealed ductwork items. The waste within the alpha caissons is entirely RH. 
Capabilities are needed to perform the following functions: 

• Identify waste location: Capability is needed to identify the location of the waste to be retrieved 
before it can be excavated. 

• Remove overburden: Capability is needed to remove the soil placed on top of the waste containers 
to allow access to the waste containers. 

• Handle containers: Once the overburden is removed, capability is needed to move the waste 
containers to a location where they will be overpacked or stored as needed until they can be 
characterized or prepared for transportation. A variety of containers in various states of degradation 
must be handled. 

• Overpack containers: Capability is needed to overpack degraded or suspect containers to protect 
workers and the environment. 

• Store containers: Capability is needed to provide interim storage of retrieved containers. , 

• Manage classified waste: Capability is needed to retrieve classified containers. Retrieval of 
classified containers will require additional controls to protect classified information. Operators 
will require proper clearance to perform work with these containers. 

• Manage waste: Capability is needed to safely handle containers. The handling process for containers 
must protect workers and the environment from radiation exposure or contamination. 

• Vent containers: Capability is needed to vent retrieved waste containers to prevent the accumulati9n 
of flammable gasses. Retrieved waste containers must be vented to meet nuclear safety requirements. 

The following additional functions are applicable to waste retrieval from the alpha caissons: 

• Remove waste: Capability is needed to remove RH waste containers from the alpha caissons. 

• Enclose work area: Capability is needed to enclose the space over the alpha caissons. A structure 
may be built over each caisson in turn when the waste is ready to be retrieved from the ground. 
The purpose of this structure is to reduce dose rates around the working retrieval area, as well as 
reduce the risk of airborne contamination. 

• Repackage waste: Capability is needed to repackage the waste as it is retrieved. The waste will be 
placed into containers that are designed to facilitate movement of the waste through characterization 
and further processing. 

The capabilities that will perform the previously-listed functions must consider radiological, chemical, 
and industrial hazards. Waste retrieval must be performed with adequate controls to prevent the spread of 
radiological contaminants and without exposing workers to unacceptable radiation or contamination 
levels. 

3.2 Capabilities 
The following subsections describe the existing and legacy capabilities for retrieving the waste. 
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3.2.1 Existing Capabilities 

Although waste retrieval from the burial ground trenches has been performed in the past, the Hanford Site 
does not currently have this capability. The Hanford Site has never had the capability to retrieve waste 
from the alpha caissons. 

3.2.2 Legacy Capabilities 

Previous waste retrieval campaigns successfully retrieved a significant amount of waste from the burial 
ground trenches. Several waste retrieval pilot activities were conducted between the early 1980s and 
early 2000. Together, these pilot activities retrieved approximately 120 m3 of waste. The activities were 
conducted to assess retrieval techniques, container condition and integrity, and required personnel 
protective measures. 

The first major retrieval campaign began in 2003 and ran through mid-2008, retrieving about 9,830 m3 

of waste. The second major retrieval campaign began in mid-2008 and concluded in late 2011, retrieving 
another 2,000 m3 of waste. At the conclusion of the second campaign, nearly 12,000 m3 of waste had been 
retrieved. All retrieval operations ceased in late 2011 when funds provided under the American Recovery 
and Reinvestment Act of 2009 were exhausted. Approximately 2,850 m3 of TRU and TRUM waste 
remain buried in trenches in four burial grounds. The TRU and TRUM waste is contained in roughly 
12,150 containers ( approximately 11,850 drums and 300 miscellaneous .containers). 

Waste retrieval from the burial ground trenches could be restarted using the same processes used during 
previous waste retrieval campaigns. The legacy process for trench retrieval is described in brief as 
follows. The location of the waste containers in the trenches is identified by researching existing records 
and using ground-penetrating radar technology. The soil overburden on top of the waste containers is 
removed using excavators, and the waste containers are exposed through hand-digging and/or 
soil-vacuuming methods. After the waste containers are exposed, radiological and industrial health 
surveys are performed to determine any necessary steps for worker protection. The containers are 
removed from the trenches using grapplers and forklifts for the drums, or slings and cranes for the larger 
and/or heavier boxes and other miscellaneous containers. The containers are then overpacked if necessary 
and moved to a staging area or other location for characterization. 

Figures 3-2 through 3-10 illustrate the 
legacy trench retrieval process. 

The waste containers that remain to be 
retrieved are expected to be in various 
states of deterioration and disarray. 
Packaging and burial practices changed 
through the years, and the previous retrieval 
campaigns focused on containers that were 
emplaced more recently. This was because 
more recently buried waste containers were 
more neatly arranged during burial and 
were expected to be in better condition than 
those containers buried in the early days of 
TRU and TRUM waste emplacement. 

Figure 3-11 depicts the conditions expected 
in most of the trenches during future 
retrieval campaigns. 

Figure 3-2. Mass Overburden Removal Using 
a Single Excavator with Clamshell Bucket 
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Figure 3-3. Mass Overburden Using 
a Pair of Excavators 
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Figure 3-4. Targeted Overburden Removal Using 
Potholing and Hand-Digging Techniques 

Figure 3-6. Drum Grappler with Forklift 

Figure 3-7. Forklift Retrieving Steel Boxes 
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Figure 3-8. Forklift Retrieving Drums 

Figure 3-10. Crane Retrieving Large Steel Box 

Figure 3-9. Crane Retrieving Large 
Concrete Box 

Figure 3-11. Expected Drum Burial Arrangement 
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Techniques were developed during the last retrieval campaign to manage degraded and RH containers, 
however, these will need to be revisited to determine whether improvements can be made for retrieval of 
remaining waste. Safeguards and security will require controls to be implemented to· protect the classified 
waste drums and their contents. 

Table 3-2 presents an estimate of the effort to retrieve the remaining waste. The values in Table 3-2 
include waste that is both within and outside of the scope of the M-091 milestones. The estimated effort 
to retrieve this waste is based upon past experience from earlier trench retrieval campaigns and assumes 
single-shift, 40-hour work weeks and does not include time for writing/revising procedures, regulatory 
approvals, operational readiness reviews, etc. Simultaneous retrieval operations at more than one trench 
face, or working more than one shift per day, would reduce the overall time required to 
complete retrieval. 

The durations shown in Table 3-2 apply to the bulk of the waste, both in and outside of the scope of the 
M-091 milestones. However, if the decision is made to retrieve the containers (described in Appendix B), 
then the retrieval durations may increase significantly, in particular for the containers in the 
218-W-3A Burial Ground. This is because several trenches in the burial ground contain very small 
numbers of containers in widely scattered areas, requiring several equipment relocations to access and 
retrieve all of the containers. 

Table 3-2. Estimated Level of Effort Required to Retrieve Remaining Waste Containers 

Volume Estimated Time to Retrieve 
Burial Ground (m3) (Months) 

218-W-3A 900 18 

218-W-4B 1,600 24 

218-W-4C 50 1 

218-E-12B 300 8 

Legacy trench retrieval capabilities are expected to be sufficient to retrieve a significant amount of the 
remaining TRU and TRUM waste from the LLBGs, however experience has shown that container-by
container retrieval may not be feasible for waste stored in some of the trenches. Direct loading of boxes 
(e.g. SWBs), with corresponding administrative changes may be the most viable path forward for this 
waste. Restarting the trench retrieval capability will require the following: 

• Hiring and training personnel 

• Updating operations and maintenance procedures 

• Obtaining excavation and handling equipment 

• Subcontracting and/or leasing specialized equipment ( e.g., hydraulic excavators, mobile 
characterization trailers [ such as those used in previous 218-E-12B retrieval campaigns], soil vacuum 
[ or "guzzler"]) 

• Performing preventive maintenance 

• Performing readiness activities and obtaining DOE and management approval for restart 

3-7 



CHPRC-02916, REV. 0 

During previous waste retrieval campaigns, several optimization efforts resulted in suggested 
improvements in the waste retrieval process. These improvements generally involve combining retrieval 
with characterization activities to allow more efficient handling and to minimize the transportation of 
waste containers. These suggested improvements are discussed in the following subsections and will be 
considered during refinement of the trench waste retrieval strategy. 

3.2.2.1 Direct Loading of Waste into SWBs and Boxes 
During the retrieval campaign at the 218-E-12B Burial Ground, drums that were determined to not 
contain NCW were directly loaded into boxes to avoid processing of hundreds ofretrieved drums. If they 
had been placed into 85-gallon overpack drums they would have had to have been repacked because this 
configuration is an inefficient use of WIPP' s storage capability. Direct loading of drums into boxes is 
similar to the proposed next-generation retrieval concept discussed in the following subsection. In the 
process used at 218-E-12B, drums were exhumed and immediately underwent NOE and NOA 
examinations as near as possible to the retrieval site. Those drums determined to be TRUM that did not 
contain NCW items were immediately placed into SWBs. These WIPP-compliant SWBs were then 
staged or transferred to another storage location in preparation of final certification prior to shipment to, 
and disposal at, WIPP. 

3.2.2.2 Implement Next-Generation Retrieval 
A Next-Generation Retrieval Value Engineering Workshop was held in March 2009 to propose changes 
to optimize the waste retrieval process. The proposed process developed during the workshop is 
functionally similar to the process that was actually used to retrieve waste from the 218-E-12B Burial 
Ground, but it involves a greater level of automation and infrastructure, including a containment structure 
for contamination control (for when degraded/breached containers are encountered). This process 
performs characterization at the trench face and directly loads WIPP-compliant waste containers into 
SWB. Next-generation retrieval could be capable of processing 55 gal drums and smaller containers of 
CH waste, but is not efficient at processing large containers and/or RH waste because the process 
equipment is designed to operate primarily with 55 gal drums. Containers smaller than "drum size" can be 
treated, provided they fit on the roller conveyors and can negotiate the directional changes that the 
conveyor path makes. With respect to RH waste, operators cannot be shielded adequately from the 
exposure associated with RH containers as the next-generation retrieval technology currently exists. 
Additionally, next-generation retrieval would require modification to the existing RCRA Permit for any 
burial ground in which it is used (to include new air permitting) and would require permitting for a major 
stack for the containment structure. 

3.2.2.3 618-10 Burial Ground Trench Retrieval 
Drums have been retrieved from trenches within the 618-10 Burial Ground in recent years. Open air 
excavation, drum retrieval, characterization and processing has been performed on unidentifiable drums. 
Retrieval from this burial ground has many similarities to activities performed at the 218-W and 218-E 
burial grounds; further analysis of the work performed will likely reveal lessons learned that could have a 
direct.impact/benefit on retrieval from the 218-W and 218-E burial grounds. 

3.2.2.4 Other U.S. Department of Energy Retrieval Projects 
Other sites within the DOE complex have also performed waste retrieval activities. The most similar 
retrieval activity to that of the Hanford Site is the Accelerated Retrieval Project at Operable Unit 7-13/14 
in the Radioactive Waste Management Complex ofldaho National Laboratory (INL). The Accelerated 
Retrieval Project involved wholesale excavation of radioactive waste with hydraulic excavators operating 
within ventilated/filtered containment structures referred to as "retrieval enclosures." Equipment 
operators in the retrieval enclosures wore full personal protective equipment (e.g., suits, gloves, boots, 
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masks, and respirators) while working, and the equipment remained within the retrieval enclosures. 
Workers entered and exited the retrieval enclosures at shift changes through airlocks and decontamination 
stations. Processed waste exited the airlocks in containers ready for shipment to a disposal site. 
The project was considered successful, cleaning up over 6,000 m3 of waste. This alternative might require 
a new RCRA Permit for any burial ground in which it is used (to include new air permitting) and 
permitting for a major stack for the containment structure. 

3.2.3 Waste Requiring Additional Capabilities 

Additional capability is needed to retrieve 
approximately 25 m3 of RH waste from the alpha 
caissons. An alpha caisson is an underground, 
steel-lined (inside and outside), concrete structure 
(Figures 3-12 and 3-13). Five caissons, constructed 
in 1968, are located along the southern edge of the 
218-W-4B Burial Ground. Each alpha caisson has 
a soil overburden of 4.3 m (14 ft.). Table 3-3 shows 
the inventory of each alpha caisson based on 
information in the SWITS database. 

As shown in Table 3-3, the majority of the waste in 
the alpha caissons is contained in 1 gal-size paint 
cans. The remaining waste consists of slightly 
larger volume containers, along with miscellaneous 
debris (e.g., plastic sheeting, ropes, wires, and rods) 
and soil from initial disposal into the caissons. 
Much of the waste was generated from experiments 
conducted with irradiated reactor fuel elements in 
the hot cells of the Hanford Site 300 Area (325 and 
327 Buildings). The waste contains a high level of 
cesium, which is the primary reason for the high 
dose rates. Table 3-4 provides the estimated 
inventory of cesium-137 in 2012 and the measured 
dose rate obtained from a shielded probe placed 
4.6 m (15 ft) down the chute from a survey 
conducted in 1985. The alpha-3 dose rate was not 
measured when the survey was performed. The 
high radioactivity of the waste inside the alpha 
caissons poses great risk if workers were exposed 
to the waste or potential shine from the chute. 

The alpha-5 caisson is in the ground but was 
never used for disposal of any waste or debris. 
This leaves an empty, uncontaminated caisson 
that could be used in field tests and practice for 
retrieval activities at the other four caissons. 
Figure 3-14 shows the contents of a typical 
alpha caisson. 
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Figure 3-12. Alpha Caisson General 
Structure Construction 

Figure 3-13. Alpha Caissons during Construction 
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Table 3-3. Alpha Caissons Container and Waste Item Inventories 

Containers Containers Containers Miscellaneous 
Caisson (1 gal) (2 gal) (5 gal) Containers Total 

Alpha-I 1,033 4 92 50 1, 179 

Alpha-2 1,736 0 4 7 1,747 

Alpha-3 1,131 0 0 4 1,135 

Alpha-4 1,472 0 I 0 1,473 

Alpha-5 0 0 0 0 0 

Total 5,372 4 97 61 5,534 

Table 3-4. Alpha Caissons Estimated Cesium-137 Activity Levels in 2012 

Estimated Cesium-137 Dose Rate (R/hr) 15 ft 
Caisson Activity (Ci) in 2012 Down Chute in 1985 

Alpha-I 4,965 252 

Alpha-2 1,917 192 

Alpha-3 2,801 Not measured 

Alpha-4 8,054 2 10 

Alpha-5 0 0 

Total 17,737 
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Figure 3-14. Internal View of an Alpha Caisson 

used in France were also examined. 

3.3 Alternatives to Address 
Capability Gaps 

To fulfill the remaining scope of the TPA 
(Ecology et al. , 1989a) requirement for 
retrieval, an alternative to retrieve alpha 
caisson waste is required. The retrieval of 
the alpha caisson waste is included as part of 
the M-091-51, M-091-52, and M-091-53 
milestones. Many alternatives for retrieving 
waste from the alpha caissons have been 
explored in previous alternative analyses 
dating as far back as 1985. These 
alternatives included robotic arm retrieval, 
a chute-mounted conveyor to grapple waste 
containers using a flexible pole, and full 
caisson removal and storage at a canyon 
facility. Mobile hot cell systems recently 

Using American Recovery and Reinvestment Act of 2009 funding, the concept and design implementation 
of an RH-TRU waste retrieval system was accelerated in order to support completion of the M-91-418 
milestone for caisson waste (December 31 , 2018). Of the alternatives identified in previous studies, 
robotic arm and mobile hot cell retrieval were the basis of a value engineering study conducted in 
July 2009. The advantages and disadvantages of the systems were explored, and possible alternatives 
using aspects of their designs were created. Full alpha caisson retrieval was eliminated from consideration 
because of significant transportation issues, combined with the unavailability of a Hanford Site facility to 
accept the alpha caissons. The outcome of the study was a decision to build a mobile confinement 
structure to be installed over an alpha caisson and retrieve waste containers through the side of the caisson 
using a remote-operated robot with an accompanying, separate, movable processing structure that allowed 
for the sorting, characterizing, and repackaging of the retrieved waste. CHPRC sent two members of the 
value engineering team to tour the systems in place in France. Following the approach from the value 
engineering study and information learned in France, a conceptual design report was issued in 2010. 

The 618-11 Burial Ground also contains a number of caissons that were used earlier than the alpha 
caissons. A strategy to remove the waste from these caissons was developed in a remediation alternatives 
study conducted in 2011. This strategy could be modified for use with the alpha caissons. 

Regardless of the alternative chosen for the retrieval of waste from the alpha caissons, the resulting 
empty caissons may be left where they are located in the ground. Further evaluation will be performed 
regarding whether the interior will be decontaminated or grouted before it is sealed to prevent 
accumulation of debris and/or water. 

The following alternatives are proposed to provide the required alpha caissons retrieval capabilities: 

• Apply 2010 conceptual design report approach to alpha caissons. 

• Apply 618-11 Burial Ground approach to alpha caissons. 

• Apply mobile hot cell approach to alpha caissons. 
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3.3.1 Apply 2010 Conceptual Design Report Approach to Alpha Caissons 

This alternative will use the approach developed in CHPRC-00492, Alpha Caisson Waste Retrieval 
Project Conceptual Design Report, to perform alpha caissons retrieval. The conceptual design is the 
product of a value engineering study that examined technologies used in France for modular facility 
container retrieval and immediate processing at the retrieval site, as well as lessons learned from other 
sites such as fNL and Oak Ridge National Laboratory (ORNL). Figure 3-15 provides a conceptual 
drawing of the waste retrieval system (WRS). 

The WRS ensures that contamination is contained and that workers outside of the structure are protected 
from the high levels of radiation from the alpha caisson waste containers. The ventilation systems 
currently in use by the caissons would be moved to allow the WRS to be placed over the caisson an_d the 
ventilation piping rerouted (with flex ducting to accommodate). Operators using cameras mounted at 
various locations operate the BROKK:7 robot remotely. The WRS is 44 ft long by 34 ft wide. 
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Figure 3-15. Alpha Caissons WRS Conceptual Design 

7 Brokk® is a registered trademark of Brokk AB, Skelleftea, Sweden. 
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The BROKK robot within the WRS lifts waste from the caisson using the shortened disposal shaft. 
The waste containers are placed into 30 gal drum liners staged in a counting cask. The counting cask 
gamma monitor is used to determine if a drum liner exceeds the maximum limit for the dose level (based 
on the shielding of the interim storage container [ISC]). If the dose rate is exceeded, waste items will be 
removed and placed in a nearby staged drum liner until a radiological survey determines the primary 
drum liner is within acceptable dose rate limits. The drum liner is then lifted from the counting cask using 
the bridge crane and placed into a sealed 30 gal drum located in a contamination-free zone. A smear test 
is conducted on the outside of the container to check for contamination. If contaminants are found, the 
drum is remotely moved to a decontamination zone. 

The 30 gal drum is then placed into a concrete ISC that reduces surface dose rate to a CH level. The ISC 
has grooves in the bottom designed to allow handling with a forklift. Each ISC carries up to four 30 gal 
drums. The ISC is then taken via forklift to the waste processing system (WPS). A sketch of an ISC is 
provided in Figure 3-16. The shielding provided by the ISC is 10 in. of concrete. The ISCs are 6.67 ft 
long by 6.67 ft wide by 4.75 ft tall. 

STCLid 
15,7801bs. 

4 Drum Carrier 
161 lbs. 

STCBody 
37,236 lbs. 

Figure 3-16. Alpha Caissons Interim Storage 
Container Conceptual Drawing 

The WPS is a separate facility from the WRS. 
Therefore, an interruption in one system does not cause 
potential interruption for the other system' s operation. 
The WPS was designed so it could be used in a location 
near the alpha caissons in order to minimize the 
transportation required. The WPS takes advantages of 
multiple conveyances and remote-operated hot cells 
equipped with manipulators with many cameras placed 
so operators can perform work safely as they process the 
high RH waste. Each 30 gal drum is extracted 
individually from the ISC. NDE is performed on the 
drums in order to identify NCW items or liquids. 
Containers that have NCW items are transferred to 
a processing cell where the NCW items are removed. 

Once the container is found compliant, it is sent through 
NDA using a high-purity germanium detector to obtain 
gamma counts for the high-gamma activity 
radionuclides. In order to detect the primary fissile 
nuclides uranium-235 and plutonium-239, an active 
neutron detector is used. The neutron detector is 
important because the fissile gram equivalent (FGE) of 
the waste must be known as part of WIPP compliance, 
and because low gamma emitters such as the primary 
fissile nuclides are difficult to detect with other 
equipment because of the presence of 
high-gamma-activity radionuclides. 

The external dose rate of the container is also measured as part of the dose-to-curies calculation. If the 
dose rate of the drum is found to be too high or if the drum contains too many FGEs, the drum is 
redirected back to the processing cell. Finally, the 30 gal drums are placed into an ISC to be moved to lag 
storage or aboveground storage. The WPS is 68 ft long by 54 ft wide. Figure 3-17 provides a conceptual 
illustration of the WPS. 
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The WRS was designed with modularity in mind, allowing the system to be moved from caisson to 
caisson. Because of this, one such unit can be deployed and moved as each caisson retrieval effort 
completes. This modularity also allows the WRS to be refitted and used for other retrieval projects onsite. 
The WPS would be present near the alpha caissons to handle characterizing, processing, and certifying 
the retrieved alpha caissons waste. 

The estimated duration of retrieval from the alpha caissons was 7 to 8 months per caisson, taking a total 
of 4 years to complete from beginning of retrieval. The estimated project cost for the retrieval and 
processing system was about $92.3 million (in 2010 dollars). This cost includes the drums, liners, and 
ISCs to be used. 
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Figure 3-17. Waste Processing System Concept Model 
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3.3.2 Apply 618-11 Burial Ground Approach to Alpha Caissons 

This alternative adapts the 
retrieval strategy developed for the 
618-11 Burial Ground caissons to the 
alpha caissons. The 618-11 caisson 
retrieval strategy involves grouting 
the inner contents of the caisson and 
augering the waste, along with the 
caisson and. surrounding soil, to create 
a retrievable waste mix (Figure 3-18). 
The 618-11 caisson strategy is based 
upon the strategy currently in use at the 
618-10 Burial Ground to retrieve waste 
from the vertical pipe units. However, 
the strategy could prove difficult for 
augering the alpha caissons because 
their walls are 3 .5 in. thick concrete, 
with inner and outer liners of 0.25 in. 
plate steel, compared with 618-11 
caissons, which have walls made of 
only steel. A criticality safety 
evaluation report would need to be 
conducted in order to demonstrate that 
operations will be subcritical under 

15' 
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Grout Injection 

Ground Lever 

Lo 

Figure 3-18. Grout Injection into 618-11 Caisson 

both normal and credible abnormal conditions, and a hazards analysis would also be needed. Due to the 
differences of the waste contained in the alpha caissons compared to the waste contained in the 618-11 
caissons, an evaluation of augering the alpha caissons waste would also need to be conducted in order to 
establish the quantities ofTRUM waste and MLL W that are expected to be generated. Additional 
characterization data to support the evaluation would be challenging to obtain due to the package 
configuration within the alpha caissons. Characterization data would most easily be obtained 
using acceptable knowledge. The waste inside the caissons mat be grouted and the resulting waste will be 
augered, leaving the alpha caissons intact. Further analysis may indicate that the alpha caissons waste will 
not require the addition of grout to stabilize the augered waste as was the case with some of the vertical 
pipe units at the 618-10 Burial Ground. Typically, the grouting is reserved for monolithing waste forms 
found to be MLL W. Equipment to perform this alternative may become available following completion 
of the 618-10 Burial Ground retrieval effort. 

This method has many safeguards in place to protect workers throughout the retrieval process. During the 
grouting activities, minimal disturbance occurs to overburden, and as the grouting tool is retracted, the 
drill hole is backfilled with grout. This prevents an open path from the caisson to the surface via the grout 
injector hole, and it leaves the distance between worker and caisson unchanged. 

An over-casing is installed around the caisson to minimize the spread of contaminants to surrounding soil, 
while also providing a fixed volume of soil to be included in the caisson augering operation. To protect 
surrounding personnel and the auger operator from possible airborne particulates, an augering tool 
enclosure will be installed over the hole that contains an active high-efficiency particulate air filtration 
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system (enclosure is not pictured in Figure 3-19). The augering breaks down the grouted waste containers 
into a retrievable mix. Figure 3-19 depicts this configuration as it is planned in the 618-11 process. 

Figure 3-19. Augering Grouted Caisson 
and Surrounding Soil 

To retrieve the mixed contents, it may 
be necessary to erect an enclosure 
over the alpha caisson, as depicted in 
Figure 3-20. This structure will have 
filtration in place to ensure no harmful 
particulates are released as the caisson 
contents are remotely dug up and placed 
into 30 gal drums. Workers operating 
the equipment would be working in 
a shielded station located nearby. 

Drums in a contamination-free area 
will be raised upward toward the hopper 
to create a seal between the 
contamination-free area and the hopper 
where mixed contents will be dropped 
into the drums (Figures 3-20 and 3-21). 
A smear test will be performed in the 
contamination-free area to ensure 
outside contamination on the surface of 

the drums is kept to an absolute minimum. NDE and NDA are then performed on the resulting containers 
for characterization. If the waste container is found noncompliant, the container will be sent to another 
facility for processing. Compliant containers will be stored in ISCs and sent to a storage area awaiting the 
shipping process. 

Figure 3-20. Ground Level of Waste 
Transfer Enclosure 

Air Monitor 

3.3.3 Apply Mobile Hot Cell Approach to Alpha Caissons 

Figure 3-21. Overhead of Waste 
Transfer Enclosure 

This alternative would adopt a mobile hot cell strategy for the alpha caissons. This approach has been 
used in France and involves performing retrieval, characterization, and processing of RH waste all in one 
mobile unit. The Marcoule site used the Bituminized Waste Drum Retrieval Facility (ERFB) 
(Figures 3-22 and 3-23) mobile hot cell from 2000 to 2006 to retrieve bituminized waste drums. The 
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ERFB ran on tracks over the concrete vaults and retrieved drums with a cell crane. The drums were then 
punctured, tilted to drain any accumulation of water, and then finally overpacked into a new drum and set 
in a transport cask to be shipped to onsite storage. The unit operated two shifts per day with four operators 
per shift. The throughput of the unit was 
roughly 11 drums per day. 

A significant challenge to adapting this 
design to the alpha caissons is that the 
retrieved waste will be scattered small 
containers and as debris waste rather 
than the uniformly stacked 55 gal drums 
that was dealt with in France. This will 
require that a much more robust 
manipulator be used on the cell crane in 
order to maintain substantial grip on 
waste items. In addition, the waste being 
retrieved from the caissons has 
a significantly greater dose rate than the Figure 3-22. ERFB Mobile Hot Cell 
waste encountered at the site in 
Marcoule, France. The maximum dose rate encountered with the EFRB retrieval was 1,590 mR/hr. In the 
interests of worker safety, it needs to be made certain that the shielding walls used in the construction of 
an alpha caisson mobile hot cell are significant enough to fully protect operators from the very high 
dose rates. 

The processing capabilities of the mobile hot cells deployed in France were very limited. They did not 
perform repacking of containers, instead only removing possible liquids through puncturing the drum and 
then overpacking the drum. Along with the potential for liquids, noncompliant items that have been 
identified must also be removable. This will require an area in the hot cell to open the waste container and 
sort through the material with manipulator arms to remove NCW items if needed. To identify the 
presence of NCW items and important radiological information, the mobile hot cell will need to be 
equipped with NDE and NDA equipment. As the waste is processed, it will be placed in 
30 gal drum liners. Figure 3-22 shows the ERFB mobile hot cell, and Figure 3-23 depicts the ERFB 
process layout. 
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Figure 3-23. ERFB Process Layout 
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The drum liners will be placed into 30 gal drums to meet WIPP waste acceptance criteria. The drums 
would need to be in a contamination-free area so the exterior of the drums are not contaminated. 

The drums will then need to have smear tests and characterization performed as part of the certification 
process. Once each drum is found to be compliant with the WIPP waste acceptance criteria, it will be 
placed into an ISC and then transported to interim storage to await loading and shipment. 

Because this technology has not previously been used at the Hanford Site, and because the caisson 
waste has a much higher radiological activity than that experienced with use of the mobile hot cells at 
other locations, the probability exists that unanticipated startup and implementation problems could be 
encountered. These problems could impact productivity, with resulting cost and schedule impacts. 
To mitigate these risks, cold testing and training on mobile hot cells using a mock-up caisson to simulate 
field conditions may be performed. A caisson is available in the 218-W-4B Burial Ground that is empty 
and could be used as the mock-up caisson. 

3.3.4 Summary of Alternatives 

Legacy capabilities are adequate to complete the retrieval of the TRU and TRUM waste from the burial 
ground trenches. Options to improve the efficiency of these capabilities are discussed in Section 3.2.2. 
A new capability is needed to retrieve waste from the alpha caissons, and alternatives for this capability 
are proposed in Section 3.3. Table 3-5 summarizes the advantages and disadvantages of each of the alpha 
caissons retrieval alternatives. 

Table 3-5. Summary of Retrieval Alternatives to Address Capability Gaps 

Scope 
Alternative Addressed Advantages Disadvantages 

Implement next Implement greater • Produces WIPP-certifiable • Lease and cost to re-acquire 
generation retrieval level of automation containers NDA/NDE equipment 
Phase I and II and infrastructure • Processes drums at ( or very • Does not address high 
(trenches only) to retrieve waste as near to) the trench face dose-rate RH waste 

WIPP certifiable waste • More automation in the • Requires modification of 
process RCRAPermit 

• Processes RH to a limit just • Can only process drums and 
above 200 mrem/hr through small containers 
further processing • Major stack air permit 
(ALARA judgment) is required 

Implement other All waste containers in • Produces WIPP-certifiable • Capital asset 
DOE site practices LLBG trenches containers • Disposal of excavation 
(trenches only) . Retrieve and process waste equipment due to 

in the retrieval enclosure contamination 

• Major stack air permit 
is required 
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Table 3-5. Summary of Retrieval Alternatives to Address Capability Gaps 

Scope 
Alternative Addressed Advantages Disadvantages 

Apply 2010 All waste containers • Based on a fully • Only one caisson can 

conceptual design and debris items inside conceptualized design be retrieved from at 
approach to the caissons • Loads waste containers into a given time 

alpha caissons 30 gal drums • Caisson remains in 

• 30 gal drums of alpha the ground 
caissons waste are placed 
into shielded transfer 
containers for easy 
transport 

• Hot cell enclosure is mobile 
to be used at each caisson 

• Mobile hot cell that can be 
modified for other purposes 
after caisson retrieval . Some equipment had 
been procured 

Apply 618-11 Buriai All waste containers • Augering has proven useful • Alpha caissons have 

Ground approach to and debris items inside in 618-10 vertical pipe concrete walls with inner 

alpha caissons the caissons unit retrieval and outer plate steel, much 

• Loads waste containers into sturdier than 618-11 

30 gal drums corrugated steel 

• Mobile enclosure can be • Alpha caissons are fully 

used at each caisson enclosed, unlike 618-11 

• Protects workers from open bottom design 

airborne contamination 
using enclosures 

• Equipment may be 
available after 618-11 effort 

Apply mobile hot All waste containers • Existing retrieval • Designed for intact 

cell approach to and debris items inside technology used in France drum retrieval 

alpha caissons the caissons • Offers containment for • Very limited 
airborne particulates characterization capability; 

• Uses remote-operated visual examination only 
manipulator arms to • Extremely limited 
handle waste containers processing capability 
reducing exposure . Not substantially shielded 

• Punctures drums to for higher RH containers 
remove liquids 

• Overpacks containers 
for transport 

ALARA = as low as reasonably achievable NDE nondestructive examination 

DOE U.S. Department of Energy RCRA Resource Conservation and Recovery Act of 1976 

LLBG Low-Level Burial Grounds RH remote handled 

NDA nondestructive assay WIPP Waste Isolation Pilot Plant 
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4 Characterization 

The purpose of characterization is to identify the physical and radiological properties that determine how 
each waste container will be managed. The radiological properties determine if the waste is TRU, TRUM, 
LL W, or MLLW and; thus, the disposal location (and applicable waste acceptance criteria) for the waste 
container. The physical properties determine the need for subsequent processing of the waste to meet the 
waste acceptance criteria for the identified disposal location. The waste acceptance criteria for the 
possible disposal locations are discussed in Section 2.1. The acceptable knowledge process provides 
preliminary chemical characterization information. Additional chemical characterization may be carried 
out during the processing of the waste container contents. 

The characterization discussed in this chapter does not certify the waste for disposal at WIPP. 
Certification for WIPP disposal is discussed in Chapter 6. 

Initial characterization of retrievably stored waste is performed using acceptable knowledge. This process 
is discussed further in Appendix C. Noh-retrievably stored waste i~ characterized by the generating 
facility through direct waste knowledge. The process discussed in this chapter verifies the information 
gathered through acceptable knowledge and/or information provided by the generating facility by 
performing NDE and NDA. 

Figure 4-1 provides an overview of the number of waste containers and volumes that require 
characterization. Included are waste containers in aboveground storage, as well as those containers that 
still need to be retrieved from the LLBGs. Note that many containers currently located in aboveground 
storage have already been characterized. As shown in Figure 4-1, characterization of the alpha caissons 
waste will be performed during retrieval. All of the TRU and TRUM waste in belowground storage will 
require characterization, and only a portion of the waste in aboveground storage will require 
characterization. Newly generated waste will be characterized and documented as it is packaged by the 
generator and as such is not addressed in Chapter 4. 

TRUMWasteill TRUIUIIITRUM ML(; • LI: .TR ... 
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Figure 4-1. Waste Requiring Characterization 
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Excluding the waste in the alpha caissons, approximately 15,100 (8,250 m3
) waste containers require 

characterization. Of these containers, 12,900 (6,500 m3) are within the scope of the M-091 milestones. 
As shown in Figures 1-2 and 1-3 located in Chapter 1, 12,500 (6,150 m3) are CH containers and 
400 (350 m3) are RH containers. Details regarding how the alpha caissons waste will be characterized are 
provided in Section 3.3. 

4.1 Nondestructive Examination for Characterization 
Radiographic NDE is used to characterize the physical properties of the waste and will identify the 
presence of liquids, sealed containers, void space, and other NCW items. Waste containers with NCW 
items will be processed so they meet the waste acceptance criteria of the appropriate disposal facility. 

In some cases, NDE cannot be performed because of the size or weight of the waste container or 
because of the presence of shielding material that is difficult to penetrate. In these cases, acceptable 
knowledge is relied on to characterize the physical properties of the waste container. 

4.1.1 Requirements 

The characterization of the waste must consider disposal site waste acceptance criteria, as well as the 
requirements of EPA, Ecology and DOE. These requirements form the basis for the required NOE 
functions. This section contains a description of the significant regulatory requirements and 
NDE functions. 

4.1.1.1 Regulatory Requirements 
NDE must be performed to verify that NCW items are not present inside the waste container. Containers 
with NCW items will not meet disposal site waste acceptance criteria and may require special 
consideration during transportation and processing. 

Several external requirements affect waste management activities (Section 2.2). External requirements 
related to characterization include the following: · 

• The TPA (Ecology et al. , 1989a, as amended by M-091-15-01) requires the shipment of all TRUM 
waste that is currently in aboveground storage at the CWC and the SWOC, as well as all remaining 
TRUM waste in the burial grounds, to an offsite location by September 30, 2030. 

The Agreed Order (Ecology, 2014) requires that all retrievably stored waste drums and boxes for 
which nonintrusive waste confirmation capability (e.g. , NOE) exists at a SWOC unit will be so 
examined to identify any NCW (e.g., liquids and aerosol cans). At the time that the Agreed Order was 
issued, the maximum box size that could undergo NDE was assumed to be approximately 9 ft by 5 ft 
by 5 ft. However, based on additional reviews performed after issuance of the Agreed Order, the 
maximum box size is limited to what can be safely placed in the high-energy real-time radiography 
(HERTR), which is nominally the size of an SWB (approximately 6 ft by 5 ft by 3.5 ft). 

• DOE O 435.1 Change 1, Radioactive Waste Management, requires that the characterization data, at 
a minimum, must include the following: physical and chemical characteristics, volume, weight of the 
container and contents, identities and activities of major radionuclides, the characterization date, 
generation date, packaging date, and any other information that may be needed to demonstrate 
compliance with applicable performance objectives. 

• DOE M 435.1-1 Change 2, Radioactive Waste Management Manual, requires that characterization 
provide sufficient supporting detail to show that a waste will contribute to and not detract from 
achieving long-term stability of the facility, show the amount of liquid is low as reasonably 

4-2 



CHPRC-02916, REV. 0 

achievable (but does not exceed 1% of the waste volume), and determine the amount of void space 
within the container. 

RCRA requirements do not apply until a container leaves its respective burial ground. However, any 
processing of a container within the burial ground beyond venting the TRU and TRUM containers 
triggers RCRA _and dangerous waste requirements within the LLBG. Internal requirements from the 
nuclear safety and worker protection programs will also affect characterization activities. 

4.1.1.2 Nondestructive Examination Functions 
The previously listed regulatory requirements describe the reasons why NDE will be performed on waste 
containers whenever possible. Capabilities are needed to perform the following NDE functions: 

• Radiography equipment performance: Capability is needed for radiography equipment to penetrate 
various material types ( e.g. , metal , concrete, or wood). 

• Examine various container sizes: Capability is needed to perform NDE on containers of various 
sizes and weights, up to 9 ft by 5 ft by 5 ft, as required by the Agreed Order (Ecology, 2014). Larger 
containers will be characterized using acceptable knowledge. 

• Reliable throughput: Capability is needed to examine all retrieved waste containers and waste 
containers in aboveground storage to support shipment of all waste to an offsite location by 
September 30, 2030. 

• Generate and store NDE recordings: Capability is needed to generate video and audio recordings 
for review, as well as a means for storing the recordings. 

• Examine RH containers: Capability is needed to safely perform NDE on RH waste containers and 
will consider container shielding (e.g. , concrete, sand, steel, and lead), which can hinder the 
penetration of x-rays. High gamma activity can have an adverse effect on the clarity of the image 
when using low-energy radiography equipment. Further discussion of RH waste containers 
radiography is provided in Appendix D. 

• Examine classified containers: Capability is needed to perform NDE on classified containers. 
This will require additional controls to protect recordings and other classified information. Operators of 
the radiography equipment will need security clearances in order to perform work with these containers. 

4.1.2 Capabilities 

The following subsections describe the existing and legacy capabilities that will be-used to perform NDE 
to characterize waste containers. Section 4.1.3 describes the proposed alternatives to address the 
capability gaps. 

4.1.2.1 Existing Capabilities 
HER TR, located at WRAP, is the only existing NDE capability. The radiography system is the same as 
the system located at Los Alamos National Laboratory. The HER TR is operational and is equipped to 
handle drums and boxes up to the size of an SWB, with a maximum weight of 4,000 lb. During previous 
waste management campaigns, HERTR was used to examine SWBs, and its throughput was about six 
SWBs per shift. 

The HER TR 6 MeV x-ray is able to penetrate very thick material. In testing, the HERTR was observed to 
penetrate 24 in. of concrete while still being able to provide a clear image of liquid moving within a test 
container. It is also capable of penetrating more than 10 in. of steel. The HER TR is only capable of taking 
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small pictures of sections of a container, rather than being able to produce a full image of a container. 
Full-container images are not a requirement for this process but provide an easily reviewable photograph 
of the container' s inner contents as part of the acceptable knowledge for a container. A linear diode array 
could potentially provide the capability for the HERTR to take full-container images, but this would 
require minor programming adjustments to the software controlling the conveyance and lift table as well 
as the installation of shielding for the linear diode array in order to reduce the energy that it receives. 

The HERTR does .not have sufficient capacity to examine all of the waste containers within the 
required time frame. Therefore, additional NDE capabilities are needed. Figures 4-2 and 4-3 show the 
HER TR structure. 

Figure 4-2. Exterior of HERTR Building Figure 4-3. HERTR Corridor with SWB on Turntable 

4.1.2.2 Legacy Capabilities 
Previous waste management campaigns successfully performed NDE on many waste containers. Legacy 
capabilities, in conjunction with the use of the existing HER TR capability, will be used to perform 
NDE on the remaining waste containers. The legacy capabilities that can be implemented include 
the following: 

• Restart NDE at the WRAP 

• Perform NDE using mobile equipment 

Restart Nondestructive Examination at the Waste Receiving and Processing Facility 

2336-W at WRAP is equipped with two NDE units for drums and one NDE unit for boxes. The facility was 
used as recently as 2011 to perform NDE on CH drums and small boxes from retrieval and aboveground 
storage. During previous waste management campaigns, the drum units had an average throughput of 
20 waste containers per unit in a single shift. The NDE box vault ( capable of examining boxes up to 9 ft by 
5 ft by 5 ft, with a maximum weight of 7,000 lb) was used from 1998 to 2011 to examine approximately 
900 boxes. 

WRAP may be restarted to perform NDE on CH contained in 55 and 85 gal drums and in small boxes. 
However, the hardware and software systems in place at WRAP are obsolete. The server system that 
supports communication of devices and tracks waste containers within the facility, as well as the alarm 
monitoring system, are no longer supported for maintenance by the manufacturer. Maintenance of the 
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server system would require hired personnel, and repairing the system will become more problematic as 
replacement parts become increasingly difficult to procure. The x-ray tubes for the NOE units would also 
need to be procured in order to be operational. 

WRAP is located near the LLBGs where waste will be retrieved and is near the aboveground storage 
facilities , which significantly reduces the necessary transportation distance. Security oversight and 
controls would be implemented to support examination of classified waste containers. 

The equipment at the WRAP is not designed to handle RH waste containers. Additionally, the WRAP 
NOE equipment operates at 450 KeV, which cannot penetrate shielded containers and makes the 
identification of items in certain waste forms difficult for operators. 

The WRAP facility is currently in minimum safe status. Restarting the WRAP NOE capabilities will 
require the following: 

• Hiring and training personnel 

• Updating operations and maintenance procedures 

• Procuring x-ray tubes 

• Performing preventive and corrective maintenance 

• Performing readiness activities and obtaining DOE and management approval for restart 

Perform Nondestructive Examination Using Mobile Equipment 

Mobile radiography equipment was successfully used during previous waste management campaigns to 
examine waste containers at the LLBGs. 

A mobile NOE capability to examine waste containers at the LLBGs and aboveground storage locations 
may be implemented. Mobile radiography equipment with the required performance and data collection 
capabilities may be procured or leased and mounted on a trailer that can be moved to the needed location. 
Security oversight and controls would be implemented when needed to allow examination of classified 
waste containers. The configuration of the mobile equipment would be designed to ensure that NOE can 
be performed on drums and miscellaneous containers and would minimize the number of waste containers 
that need to be sent to the HER TR for examination. This would allow for the examination oflarger 
containers. Multiple trailers would be procured or leased if needed to meet throughput requirements. 

Depending on the needs of the project, the mobile equipment could be located at a central location. Waste 
containers would be overpacked and transported to the NDE equipment rather than moving the NDE 
equipment to the location of the waste. The ewe would be a convenient central location to examine the 
waste containers in aboveground storage and in the 218-W-3A and 218-W-4B Burial Grounds. However, 
this would result in additional transportation requirements for waste containers in the 218-E-12B Burial 
Ground, which is 8 km (5 mi) away. 

An advantage of this approach is that waste containers with New items are identified as they are 
retrieved, allowing them to be overpacked and transported directly to the appropriate processing facility 
instead ofto another location for NOE. Waste containers that do not contain NCW items will be packaged 
for disposal at the LLBGs if they have also been designated as TRU or LLW. This process minimizes the 
handling and transportation of the waste containers. 

A disadvantage of this approach is the need to deploy multiple mobile units if retrieval activities are 
occurring in multiple trenches, or to accept the need to transport waste containers for examination. 
With over 14,000 waste containers requiring characterization, limited availability of NOE equipment 
may result in unacceptable delays. 
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Implementation of a mobile NDE capability will require the following: 

• Acquiring mobile equipment 

• Installing and starting up the equipment 

• Hiring and training personnel 

• Updating the LLBGs and aboveground storage location DSA 

• Updating the LLBGs and aboveground storage location RCRA Part B Permit 

• Developing operations and maintenance procedures 

• Performing readiness activities and obtaining DOE and management approval for starting operation 

Figures 4-4 and 4-5 provide examples of mobile radiography equipment used onsite in the past. 

Figure 4-4. Mobile Radiography Trailer Figure 4-5. Interior of Mobile Radiography Trailer 

4.1.2.3 Waste Requiring Additional Capabilities 
The use of the WRAP, mobile NDE equipment, and the HER TR may allow NDE on all waste containers 
except those larger than an 9 by 5 by 5 ft or shielded waste containers that cannot be penetrated by the 
HERTR. Acceptable knowledge will be used to characterize these containers. These capabilities may 
have sufficient throughput to support the M-091 milestone dates. 

Alternatives are presented in the following section that could be used to provide the capability to perform 
NDE on all waste containers. 

4.1.3 Alternatives to Address Capability Gaps 

To satisfy the requirements set by the TPA (Ecology et al. , 1989a), Agreed Order (Ecology, 2014), and 
DOE O 435.1 Change I , the following alternatives are proposed to provide additional NDE capabilities: 

• Modify WRAP to perform NDE characterization 

• Perform NDE on containers at a new Hanford Site facility 

• Procure NDE equipment from other sites 
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4.1.3.1 Modify the Waste Receiving and Processing Facility to Perform 
Nondestructive Examination Characterization 

This alternative will modify 2336-W at WRAP to provide updated NDE capabilities. The aging hardware 
and software systems will be removed and replaced with more modern equipment. This would allow 
WRAP to implement improvements that would reduce the risk of performing maintenance due to failure 
of old equipment and would allow operations to move more smoothly. 

WRAP was originally built with a focus on using conveyances, turntables, and other forms of automation 
in order to limit personnel exposure when dealing with waste containers. In practice, it was found that the 
waste containers were handled more efficiently by operators. Removal of these systems from the facility 
would provide additional floor space for the safe movement of waste containers or for additional NDE 
capabilities. 

The WRAP has an NDE box vault installed in the NDA/NDE area. This unit has been used sparingly in 
the past, in large part due to drums being a higher priority. With the beginning of operations of the 
HERTR, box examination was performed almost exclusively with the HERTR due to the superior 
material penetration and image fidelity . It may be preferable to not include an NOE box vault in the 
modification and instead use the HERTR. This would allow for more floor space, which would benefit the 
movement and staging of containers around the room. 

WRAP currently uses the Data Management System (OMS) to maintain information for each container as 
it moves through the facility . OMS then periodically updates SWITS with the current information (this 
communication is through the Oracle8 database). The server at WRAP has become unsupported by the 
manufacturer since 2012. The version of Oracle on the server cannot be further upgraded due to server 
hardware and software limitations, which could become a potential problem in the future, as the Oracle 
version differences between OMS and SWITS increase. Therefore, it is possible that information from 
OMS will not be able to automatically update the information in SWITS. This would require SWITS be 
updated manually by operators, slowing down the process and increasing the possibility of user 
input error. 

WRAP uses Ethernet connections as a basis for its communication between systems, as well as for 
monitoring the various alarm systems present on the NDE equipment. Updated versions of the server 
system no longer support Ethernet connections. To use an updated version of the existing server system, 
the entire communications system would have to be rewired to a proprietary format. Therefore, it is 
preferable to instead upgrade to a Microsoft9 Windows-based server, which supports the existing 
Ethernet infrastructure. 

The connections for the NDE equipment are incompatible with modern computers, so the NDE 
equipment would have to be updated with the computer equipment. This would allow for modernized 
x-ray systems with greater power, efficiency, and higher energy, while only requiring a minor increase in 
shielding for the NOE drum vaults. 

Modifying WRAP to perform NOE characterization will require the following: 

• Procuring new computer systems 

• Licensing software 

8 Oracle® is a registered trademark of Oracle Corporation, Redwood City, California. 
9 Microsoft® and its products are registered trademarks of trademarks of Microsoft Corporation in the United States 
and either countries. 
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• Procuring updated NDE equipment 

• Preparing procedures for operation of new software and hardware 

4.1.3.2 Perform Nondestructive Examination at a New Hanford Site Facility 
This alternative would provide NDE capabilities at a new Hanford Site facility. The new facility would be 
designed to meet all performance requirements and would not exclude examination of existing waste 
containers because of size or weight limitations. The NDE equipment chosen would be capable of 
examining RH waste containers as determined necessary. The equipment would be sized so much larger 
waste containers can be x-rayed than is currently possible using the WRAP equipment. The facility 
location would be chosen to minimize the transportation of waste containers. Potential locations include 
areas near T Plant or the CWC. Both of these potential locations are large enough for a facility of the 
needed size. 

Waste containers would be retrieved from the LLBGs, overpacked, and transported to the new facility for 
examination. Waste containers from aboveground storage would also be transported to the new facility . 
Following examination, the waste containers would be sent to a processing facility or to disposal , based 
on the examination results. The new facility would be capable of a high throughput. Security oversight 
and controls would be implemented when needed to allow examination of classified waste containers. 

Construction of the new facility would not be completed in time to support the projected need date for 
characterization activities. This alternative would require that an interim capability be in place until the 
facility is operational. Following completion of the M-091 milestone activities, the new facility would be 
repurposed to support other projects with waste characterization needs. 

The new facility could be part of a larger, new facility designed to perform other waste management 
activities such as NDA, waste processing, certification, or waste shipment. The advantage of a new 
facility is that it would be designed to meet the needs of the NDE activity, and collocation with other 
waste management activities would reduce waste container handling and transportation. Construction of 
a new facility to perform NDE would require the following: 

• Designing, constructing, and procuring equipment for the new facility 

• Hiring and training personnel 

• Developing a DSA 

• Developing a RCRA Part B Permit 

• Developing operations and maintenance procedures 

• Performing readiness activities and obtaining DOE and management approval for starting operation 

4.1.3.3 Procure Nondestructive Examination Equipment from Other Sites 
This alternative will procure NDE equipment from other sites in order to examine waste containers for 
NCW items. This would reduce the costs associated with purchasing all new equipment by using existing, 
proven technologies that are no longer required at other sites. The main cost would be associated with 
transporting the equipment. There would also be scheduling considerations to ensure that the equipment 
would be available to satisfy Hanford Site needs, while also not impacting productivity at the other sites. 

Procuring NDE equipment from other sites will require the following: 

• Hiring and training personnel 

• Developing and implementing a procedure for operation of equipment 
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• Installing and starting up equipment 

• Scheduling with other sites to ensure that equipment is available when it is needed 

4.2 Nondestructive Assay for Characterization 
NDA is used to determine the type and quantity of radionuclides that are present within a waste container. 
The data will be used to designate the waste container as TRU or LL W. The data can also be used to 
determine if the waste container is within the acceptance criteria of the processing or disposal facility , as 
well as what type of transport configuration is needed. 

NDA is not typically performed on RH waste containers. The high dose rates associated with these 
containers are due to the presence of high gamma-emitting radionuclides that interfere with the assay. For 
these containers, measurements of surface dose rates and acceptable knowledge are used to radiologically 
characterize t~e container. If acceptable knowledge on the radiological properties of the waste container is 
not sufficient, or if this methodology does not meet the disposal or processing facility acceptance criteria, 
a dose-to-curies calculation will be performed to identify the quantity and activity levels of the radionuclides 
present in the waste container. The dose-to-curies method is discussed further in Appendix C. 

4.2.1 Requirements 

Radiological characterization of the waste must be performed to determine where the waste will 
ultimately be disposed ( e.g., WIPP for TRU and TRUM waste, or ERDF /MWTs for MLL W and LL W). 
NDA is the primary method used to perform the radiological characterization. The characterization must 
consider the specific disposal site ' s waste acceptance criteria so the requirements set forth by DOE are 
met. This section contains a description of the significant regulatory requirements and NDA functions . 

4. 2.1.1 Regulatory Requirements 
NDA must be performed to verify the proper disposal facility for the waste container and to verify that the 
waste container meets the waste acceptance criteria of the processing facility and/or the disposal facility . 

No extra requirements are needed in order to assay classified containers. 

Several external requirements affect waste management activities (see Section 2.2). External requirements 
related to characterization are as follows: 

• The TPA (Ecology et al. , 1989a) requires shipment of all TRUM waste currently in aboveground 
storage at the CWC and the SWOC, as well as all remaining TRUM waste in the burial grounds, to an 
offsite location by September 30, 2030. 

• RCRA requirements do not apply until a container leaves its respective burial ground. However, any 
processing of a container within the burial ground beyond venting the TRU and TRUM containers 
triggers RCRA and dangerous waste requirements within the burial ground. DOE O 435 .1 Change 1 
requires that the characterization data, at a minimum, must include physical and chemical 
characteristics, volume, weight of the container and contents, identities and activities of major 
radionuclides, the characterization date, generation date, packaging date, and any other information 
that may be needed to demonstrate compliance with applicable performance objectives. 

• DOE M 435 .1-1 Change 2 requires that characterization provide sufficient supporting detail to 
quantify TRU content in order to determine if waste is TRU or LL W as well as the activities and 
concentrations of specific radionuclides. 

4-9 



CHPRC-02916, REV. 0 

Internal requirements from the nuclear safety and worker protection programs will also affect 
characterization activities, such as criticality controls and waste package radiological source terms. 

4.2.1.2 Nondestructive Assay Functions 
The previously listed regulatory requirements describe the reasons why NDA will be performed on waste 
containers whenever possible. Capabilities are needed to perform the following NDA functions: 

• Assay various container sizes: Capability is needed to assay containers of various sizes and weights. 

• Reliable throughput: Capability is needed to assay all retrieved waste containers and waste 
containers in aboveground storage to support shipment of the waste to an offsite location by 
September 30, 2030. 

This section describes the existing and legacy capabilities that will be used to perform NDA to characterize 
waste containers. Section 4.2.3 describes the proposed alternatives to address the capability gaps. 

4.2.1.3 Existing Capabilities 
Available NDA capabilities are limited to the use of mobile gamma activity counters. The In Situ Object 
Counting System (ISOCS) unit is currently in use at PFP and the 618-10 Burial Ground to assay waste 
containers. An ISOCS unit is also used to perform NDA activities at the CWC to assay waste in large 
boxes in aboveground storage. 

The ISOCS unit is sensitive to changes in background radiation. Activities that could affect the 
background radiation cannot be performed in the same area while the ISOCS is running. The impact of 
this limitation can be minimized by shielding the NDA equipment using temporary shielding methods 
such as ecology blocks. After PFP NDA activities are complete, the NDA personnel and equipment will 
be available for transfer to other projects. 

A major advantage of the I SOCS is its flexibility regarding the shape and size of the container to be 
assayed. The field of view for the counter can be adjusted to best suit the waste form in the container. For 
larger containers, the duration of the count is increased to ensure an accurate measurement. For large 
boxes, NDA may take from 4 to 8 hours per side assayed. 

The typical procedure used to assay boxes is to 
take measurements from two opposite sides of 
the container, while drums are most often placed 
onto a turntable, as shown in Figure 4-6. 

4.2.1.4 Legacy Capabilities 
Previous waste management campaigns 
successfully performed NDA on many waste 
containers. Legacy capabilities will be used to 
perform NDA on the remaining waste 
containers. The legacy capabilities that can be 
implemented include the following: 

• Restart NDA at the WRAP 

• Perform NDA using mobile equipment Figure 4-6. ISOCS in Use 
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Restart Nondestructive Assay at the Waste Receiving and Processing Facility 

The 2336-W Building and Super High-Efficiency Neutron Counter (SuperHENC) at WRAP were used as 
recently as 2011 to perfonn NDA on CH 55 gal and 85 gal drums and on SWBs from retrieval and 
aboveground storage. The facility is equipped with four units to assay drums; two gamma energy analysis 
(GEA) and two imaging passive/active neutron (IPAN) units. The Zetatron neutron tubes for the IPAN 
units need to be replaced, in addition to the sources used to calibrate the equipment. The GEA units can 
be operational without any major maintenance. The average throughput for each drum unit was 20 drums 
per shift. The GEA and IPAN units are shown in Figures 4-7 and 4-8, respectively. 

Figure 4-7. WRAP Drum GEA Unit 

In addition, the WRAP has the SuperHENC 
that can be used to assay 55 gal drums and 
SWBs. Due to the size of the assay 
chamber, any waste containers taller than an 
SWB will not fit inside the SuperHENC. 
The SuperHENC currently needs repairs to 
its conveyance lift platfonn and the control 
transfonner. The transformer repairs are 
required to avoid damage to the 
SuperHENC should safety systems fail. The 
SuperHENC also requires a new 
californium-252 source to be acquired in 
order to calibrate the counter. It is estimated 
that it would take 6 months to bring the 
SuperHENC back to operability. 
The SuperHENC is shown in Figure 4-9. 

The WRAP may restart operations to 

Figure 4-8. WRAP Drum IPAN Unit 

Figure 4-9. SuperHENC Being Loaded 

perfonn NDA on CH 55 gal and 85 gal drums and SWBs; however, the hardware and software systems in 
place at WRAP are obsolete. The server system that supports communication of devices and tracks waste 
containers within the facility, as well as the alarm monitoring system, are no longer supported for 
maintenance by the manufacturer. Maintenance of the server system would require hired personnel, and 
repairing the system will become more problematic as replacement parts become increasingly difficult 
to procure. 
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The WRAP is near some of the LLBGs where waste will be retrieved, and is near the aboveground 
storage facilities , which significantly reduces the necessary transportation distance. Security oversight and 
controls would be implemented as required to support assay of classified waste containers. 

The WRAP facility is currently in minimum safe status. Restarting the WRAP NDA capabilities will 
require the following: 

• Hiring and training personnel 

• Updating operation_s and maintenance procedures 

• Performing preventive and corrective maintenance 

• Performing readiness activities and obtaining DOE and management approval for restart 

Perform Nondestructive Assay Using Mobile Equipment 

Restoring this legacy capability will provide mobile NDA capabilities so waste containers can be assayed 
at the LLBGs and in aboveground storage. Mobile assay equipment with the required performance 
capabilities will be procured or leased and mounted on a trailer that can be moved to the needed location. 
Security oversight and controls will be implemented if needed to allow assay of classified waste 
containers. The configuration of the mobile equipment will be designed to ensure that NDA can be 
performed on drums and miscellaneous containers. Multiple trailers will be procured or leased if needed 
to meet throughput requirements. 

NDA personnel and an ISOeS unit are currently being used to perform NDA work on large boxes at 
the ewe. NDA equipment currently in use at the 618-10 Burial Ground will also become available for 
use. 

Previous waste retrieval activities used equipment similar to ISOeS equipment, which demonstrates that 
mobile NDA equipment can provide the required NDA capability at the burial ground. 

Examples of mobile assay equipment that was used during previous retrieval activities are pictured in 
Figures 4-10 and 4-11 . 

. Figure 4-10. Mobile Assay Laboratory Exterior Figure 4-11. Mobile Assay Laboratory Interior 
with Drums Occupying Two Stations 

An advantage of this approach is that waste container radionuclide contents are identified as they are 
retrieved, allowing them to be overpacked and transported directly to the appropriate processing facility 
instead ofto another location for NDA. This process minimizes the handling and transportation of the 
waste containers. 
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Depending on the needs of the project, the mobile equipment could be located at a central location. 
Waste containers would be overpacked and transported to the NOA equipment rather than moving 
the NOA equipment to the location of the waste. The CWC would be a convenient central location to 
examine the waste containers in aboveground storage and in the 218-W-3A and 218-W-4B Burial 
Grounds, but it would result in additional transportation requirements for waste containers in the 
218-E-12B Burial Ground, which is 8 km (5 mi) away. 

A disadvantage of this alternative is the need to deploy multiple mobile units ifretrieval activities are 
occurring in multiple trenches, or to accept the need to transport waste containers for assay. With over 
14,000 waste containers requiring characterization, limited availability ofNDA equipment may result in 
unacceptable delays. 

Implementation of a mobile NOA capability at the retrieval location will require the following: 

• Acquiring mobile equipment 

• Hiring and training personnel 

• Updating the burial ground and aboveground storage location DSA 

• Updating the burial ground and aboveground ~torage location RCRA Part B Permit 

• Developing operations and maintenance procedures 

• Performing readiness activities and obtaining DOE and management approval to starting operation 

4.2.1.5 Waste Requiring Additional Capabilities 

The use of the WRAP and mobile NOA equipment may allow NOA on all CH waste containers. 
Acceptable knowledge and dose-to-curies calculations will be used to characterize RH waste containers. 
These capabilities may have sufficient throughput to support the M-091 milestone dates. 

Alternatives presented in the following section address the capability gaps left by legacy and 
existing capabilities. 

4.2.2 Alternatives to Address Capability Gaps 

In order to satisfy the requirements set forth by the TPA (Ecology et al. , 1989a) and DOE O 435 . l 
Change 1, the following alternatives are proposed to provide additional NOA capabilities: 

• Modify WRAP facility to perform NOA characterization 

• Perform NOA on containers at a new Hanford Site facility 

4.2.2.1 Modify Waste Receiving and Processing Facility to Perform 
Nondestructive Assay Characterization 

This alternative will modify the WRAP to provide updated NOA capabilities. The aging hardware and 
software systems will be removed and replaced with more modern equipment. This would allow WRAP 
to implement improvements that would reduce the risk of performing maintenance due to failure of old 
equipment, as well as make operations move more smoothly. 

WRAP was originally built with a focus on using conveyances, turntables, and other forms of automation 
in order to limit personnel exposure when dealing with waste containers. In practice, it was found that the 
waste containers were handled more efficiently with operators. Removal of these systems from the 
facility would provide additional floor space for the safe movement of waste containers or for additional 
NOA capabilities. The additional capability could be a shielded area that would allow for dose-to-curies 
activities to be performed for RH waste containers. 
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The WRAP has an NDA box vault installed in the NDA/NDE area. Due to fire safety concerns (i.e., not 
equipped with a fire-suppression system), this vault has never been operational. With the option to instead 
use mobile NDA equipment for boxes, it was deemed cost prohibitive to pursue bringing the box vault to 
operation. The removal of the vault would provide further floor space in order to further increase the 
efficiency of operations within the NDA/NDE room. 

WRAP currently uses DMS to maintain information for each container as it moves through the facility. 
DMS then periodically updates SWITS with current information. This communication is through Oracle. 
The server at WRAP has become unsupported by the manufacturer since 2012. The version of Oracle on 
the server cannot be upgraded any further due to server hardware and software limitations. This could 
become a potential problem in the future as the Oracle version differences between DMS and SWITS 
increases, as it is possible that information from DMS will not be able to automatically update the 
information in SWITS. This would require SWITS be updated manually by operators, slowing down the 
process and increasing the possibility of user input error. 

WRAP uses Ethernet connections as a basis for its communication between systems, as well as 
monitoring the various alarm systems present on the NDA equipment. Updated versions of the server 
system no longer support Ethernet connections. To use an updated version of the existing server system, 
the entire communications system would have to be rewired to a proprietary format. Therefore, it is 
preferable to instead upgrade to a Microsoft Windows-based server, which supports the existing 
Ethernet infrastructure. 

The connections for the GEA and IPAN equipment are incompatible with modem computers, so the NDA 
equipment would have to be updated along with the computer equipment. Consultation with the CBFO on 
preferred NDA equipment would ensure that WRAP can fulfill DOE characterization requirements and 
WIPP certification requirements. 

The SuperHENC at the WRAP would still be usable for the assay of 55 gal drums and SWBs following 
the required repairs to bring it back to operational status. 

Modifying the WRAP to perform NDA characterization will require the following: 

• Procuring new computer systems 

• Licensing software 

• Procuring updated NDA equipment 

• Preparing procedures for operation of new software and hardware 

4.2.2.2 Perform Nondestructive Assay on Containers at a New Hanford Site Facility 
This alternative will provide NDA capabilities at a new Hanford Site facility. The new facility will be 
designed to meet all performance requirements and will not exclude assay of existing waste containers 
because of size or weight limitations. The facility location will be chosen to minimize transportation of 
waste containers. Potential locations include areas near T Plant or the CWC. Both potential locations are 
large enough for a facility of the needed size. 

The facility design will increase throughput with a sizable number of NDA units that are strategically 
placed to allow for the movement of containers without interrupting in-progress assays. A bay with 
portable assay equipment will be used to assay large containers to ensure a controllable background and 
to prevent the longer assay time from interfering with smaller container assay in the remainder of the 
facility. The facility design will also consider adding the capability to assay some RH waste containers. 
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Waste containers will be retrieved from the burial grounds, overpacked, and transported to the new 
facility for assay. Waste containers from aboveground storage will also be transported to the new facility. 
The new facility will be capable of a high throughput. Security oversight and controls will be 
implemented when needed to allow assay of classified waste containers. 

Construction of the new facility will not be completed in time to support the projected need date for 
characterization activities. This alternative will require that an interim capability be in place until the 
facility is operational. Following completion of the M-091 milestone activities, the new facility will be 
repurposed to support other projects with waste characterization needs. 

The new facility could be part of a larger, new facility designed to perform other waste management 
activities such as NDE, waste processing, certification, or waste shipment. The advantage of a new 
facility is that it will be designed to meet the needs of the NDA activity, and collocation with other waste 
management activities will reduce waste container handling and transportation. 

Construction of a new facility for NDA will require the following: 

• Constructing the facility and procuring equipment 

• Hiring and training personnel 

• Developing a DSA 

• Developing a RCRA Part B permit 

• Developing operations and maintenance procedures 

• Performing readiness activities and obtaining DOE and management approval to starting operation 

4.2.2.3 Procure Nondestructive Assay Equipment from Other Sites 
This alternative will procure NOA equipment from other sites in order to establish radionuclide 
quantities. This would reduce the costs associated with purchasing all new equipment by using existing, 
proven technologies from other sites. The main cost would be associated with transporting the equipment. 
Scheduling considerations would also need to be taken into account to ensure that the sites would have 
the equipment available when it would be most convenient to satisfy their mission needs. 

Procuring NDA equipment from other sites will require the following: 

• Hiring and training personnel 

• Developing and implementing a procedure for operation of equipment 

• Scheduling with other sites to ensure that equipment is available when it is needed 

4.3 Summary of Characterization Alternatives 
Existing and legacy capabilities are not adequate to characterize retrieved waste and waste in 
aboveground storage. Two alternatives are proposed to increase efficiency and flexibility. These 
alternatives are discussed in .Sections 4.1 .2 and 4.2.2. 

Table 4-1 provides a summary of the advantages and disadvantages of the proposed alternatives. 
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Table 4-1. Summary of Characterization Alternatives to Address Capability Gaps 

Scope 
Alternative Addressed Advantages Disadvantages 

Modify WRAP CH 55 and 85 gal • Uses an existing facility • NOE and NOA equipment 
facility to perform drums • Would use a modem computer will have to be replaced 
NOE and NOA CHSWBs hardware and software system upon upgrading 
characterization • Systems would be supported computer systems 

by manufacturer 

• Continues to utilize existing 
HERTR and SuperHENC 

Perform NOE and All waste from • Can be built in a • Significant delays to 
NOA at anew trench retrieval and centralized location completion could cause 
Hanford Site facility aboveground storage • Designed to meet NOE and delay to overall project 

NOA needs and requirements • Requires use of interim 
• Can be repurposed for use by capability 

other projects • New set of training and 
• Can be collocated with procedures would need to 

other activities be established 

Procure NOE and • Does not have to be purchased • Reliant on schedules of 
NOA equipment from • Has proven effective at other sites for availability 
other sites other sites 

CH contact handled 

HER1R high-energy real-time radiogl_"aphy 

-NDA nondestructive assay 

NDE nondestructive examination 

SuperHENC = Super High-Efficiency Neutron Counter 

SWB standard waste box 

WRAP Waste Receiving and Processing Facility 
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5 Processing 

The purpose of waste processing is to rework the waste container and its contents into a configuration that 
meets the waste acceptance criteria of the disposal site. Only characterized waste that does not meet 
disposal facility waste acceptance criteria will be processed. 

Figure 5-1 provides an illustration of the location and estimated quantity of waste that will 
require processing. The figure indicates that not all waste to be characterized will need to be processed 
(e.g. , NCW items are not present in a container) and that many containers in aboveground storage have 
already been processed. As shown in the figure, the remaining TRU and TRUM waste in belowground 
storage is located in four LLBGs. The alpha caissons are located in the 218-W-4B Burial Ground. Waste 
resulting from retrieval of the alpha caissons will be processed as discussed in Section 3.3. 

A significant amount of MLL W, LL W TRU, and TRUM waste is found in aboveground storage at the 
CWC, T Plant, WRAP, and the 218-W-3AE Burial Ground. 

Newly generated waste will be compliant at the point of generation and, as a result, will not require 
processing as discussed in this chapter. Additionally, K-Basins sludge will not be addressed as it is the 
subject of a separate project reflected in documents identified in Section 1.2. A few exceptions may 
occur, and processing of some newly generated waste may be required. DOE approval is needed and an 
exception granted to HNF-EP-0063, Rev. 16, prior to the generation of waste that is not compliant with 
disposal site waste acceptance criteria ( e.g., tank D-10). 

TRUMW•tela TRU ... TRUM MLLW, LLW, TRU ud 
AlpllaCaiuou: w.tela TRUMWatela 
5 5~0 ,onta, :n Belewp"011•5mnte: Altovesnelld Stanp: 
25m . l .. v~o c, n1a1nen . 5,800 COOldmc:ll, . Oconllinen . . 50 m' . 7,900 m . Om' . I.I 00 conlainen . 3.7SOCOlllatDCr5 . 400m' . 3.0SO m• 

1 
Retrieve Cllaracterm 

Retrieve, 11 O:<o containers . 12.900 contmnen 

Cllaracterlu and 2 l'Om' i-- • 6,SOO m' i-
I, 100 conwners 2.200 COIIIIWI~ 
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8 300 mJ 

JJOO COOtllllffl 
l...l~Om> 

l 
I 
I CertJf'y I 

l 
Slllp 

See the Terms List, Section 1.1, or Appendix A for definitions of terms used in this figure. 

Figure 5-1. Waste Requiring Processing 

Nntyener.t.lTRU 
alld TRUM Waste: 
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Wasles within the scope oflhe :0.1--091 
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As described in Chapter 2, the approach used in this study to develop alternatives to provide needed 
capabilities for waste processing includes the following steps: 
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1. Identify requirements for waste processing 
2. Evaluate existing waste processing capabilities 

3. Evaluate legacy waste processing capabilities 

4. Propose alternatives to fill waste processing capability gaps 

5.1 Requirements 
The processing of the waste must meet disposal site waste acceptance criteria, as well as the requirements 
of EPA, Ecology and DOE. These requirements form the basis for the required processing functions or 
the steps necessary to place the waste into a form that the disposal site can accept. This section provides 
a description of the significant regulatory requirements and processing functions. 

5.1.1 Regulatory Requirements 

The processing of the waste must result in a waste package that meets the acceptance criteria of the 
applicable disposal site. TRU and TRUM waste must meet WIPP waste acceptance criteria. 
The LL W and MLL W must meet the ERDF or the MWTs waste acceptance criteria. 

Several external requirements affect waste management activities (Section 2.2). The following external 
requirements relate to waste processing: 

• The TPA (Ecology et al., 1989a) requires shipment of all TRUM waste currently in aboveground 
storage at the ewe and the swoe and all remaining TRUM waste in the LLBGs to an offsite 
location by September 30, 2030. MLL W waste currently in aboveground storage at ewe and the 
SWOe will be disposed onsite by September 30, 2030. 

• Treatment, storage, and disposal of the waste will be performed in accordance all applicable 
environmental regulations, including ReRA. 

• The processing of the waste will be performed in accordance with applicable DOE orders. 

• Shipment of waste will comply with DOT requirements or under a DOE-approved safety document. 

Internal requirements from nuclear safety and worker protection programs will also affect 
characterization activities. 

Prior to processing a waste package, it is essential to have a complete understanding of the hazards 
involved. Waste characterization information will be available from the generator of the waste or from the 
appropriate acceptable knowledge document. This characterization information will be verified by 
characterization through NDE and NDA whenever possible. 

The characterization information will determine what processing is necessary to bring the waste into 
compliance with WIPP, ERDF, or MWTs waste acceptance criteria. 

The requirements that a waste container must meet prior to disposal to WIPP follow: 

• No observable liquid that is greater than 1 percent in volume of the payload container, or greater than 
60 mL, or more than 3 percent by volume in an internal container. 

• No liquid PeBs. 

• No sharp and heavy objects that have not been packaged to provide puncture protection for the 
payload container. 
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• No sealed containers that are greater than 4 L, except for solid inorganic waste packaged in 
a metal container. 

• No radioactive pyrophoric materials greater than 1 percent (by weight) of the waste in the 
payload container. 

• No explosives, corrosives, or compressed gases (pressurized containers). 

• No incompatible materials or materials incompatible with payload container and packaging materials. 

• TRU and TRUM waste must be in a WIPP-acceptable payload container. For CH waste, this can be 
a 55 gal drum, SWB, or SLB2. For RH waste, acceptable payload containers are a 55 gal drum for 
loading inside a removable lid canister or a 30 gal drum for loading inside a shielded container. 

• Payload container must comply with plutonium-239 FGE limits as stipulated in the WIPP waste 
acceptance criteria. 

• Payload container must comply with plutonium-239 equivalent curie limits as stipulated in the WIPP 
waste acceptance criteria. 

• CH-TRU and TRUM waste cannot exceed 200 mrem/hr at the surface of the container. 

• RH-TRU and TRUM waste cannot exceed 1,000,000 mrem/hr at the surface of the container. 

The requirements that a waste container must meet prior to disposal to ERDF are as follows : 

• No containers classified greater than U.S. Nuclear Regulatory Commission (NRC) Class C 

• No SNF orHLW 

• No offsite-generated waste 

• No free liquid that is not a dangerous waste 

• No liquid PCBs at concentrations exceeding 50 parts per million . 

• No waste capable of generating toxic gases, vapors, or fumes harmful to personnel transporting, 
handling, and disposing the waste 

The requirements that a waste container must meet prior to disposal to the MWTs are as follows : 

• No TRU waste 

• No offsite-generated waste 

• No free liquid exceeding 1 percent the waste volume, or 0.5 percent of the waste volume after being 
processed into a stable form 

• No waste capable of generating harmful toxic gases, vapors, or fumes 

• No waste incompatible with the trench liner 

• No explosive or pyrophoric materials, except as specified 

• No TSCA-regulated PCB waste authorized by 40 CFR 761 , "Polychlorinated Biphenyls (PCBs) 
Manufacturing, Processing, Distribution in Commerce, and Use Prohibitions" 
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5.1.2 Processing Functions 

The previously listed regulatory requirements describe the conditions that waste must meet before it can 
be accepted for disposal. If waste does not initially meet these requirements, it is necessary to process the 
waste. Capabilities are needed to perform the following processing functions: 

• Open container: Capability is needed to open a variety of containers to gain access to the waste 
package. The waste may be in a 55 gal or 85 gal drum, large box, SWB, or other container. Typically, 
the waste container is in a deteriorated condition. 

• Open waste packages: After the waste container is opened, capability is needed to open the waste 
package. The expectation is waste containers will be wrapped in plastic or other material . 

• Sort waste: Once the waste package is open, capability is needed to sort the waste. Sorting is 
necessary to remove sharp objects, objects that will damage the payload container, and NCW items 
(e.g. , liquids and sealed containers). 

• Neutralization and solidification of liquids: Liquids may need to be characterized and neutralized 
prior to solidification. 

• Treat waste: Capability is needed to treat MLL W to meet land disposal restrictions associated with 
disposal at ERDF or the MWTs. 

• Reduce size of waste: Capability is needed to reduce the size of the waste. All TRU and TRUM 
waste must be sized to fit inside a 30 gal or 55 gal drum, SWB, or SLB2. 

• Vent container: Capability to vent drums is needed. Prior to processing a drum with a 90 mil liner, it 
is necessary to install a vent to ensure that the drum is not pressurized. 

• Repackage waste: Capability is needed to place the waste into a container that is accepted by the 
disposal facility. TRU and TRUM waste must be packaged in a WIPP 30 gal or 55 gal drum, SWB, 
or SLB2. MLLW and LLW must be packaged into ERDF or MWT-compliant container. _ 

• Sanitize waste: Capability is needed to sanitize the contents of the classified drums. Sanitization 
typically consists of compacting, shredding, or other methods to make the contents of the drums 
totally unusable and unrecognizable. Processing of classified waste will require additional controls to 
protect classified information. Personnel will need proper clearance to work with this waste. 

• Manage RH waste: Capability is needed to process RH waste containers while protecting workers 
from radiation exposure. 

The capabilities that will perform these functions must consider the radiological, chemical, and industrial 
hazards associated with the activity. Waste processing must be performed with adequate controls to 
protect workers and prevent the spread ofradiological or chemical contaminants. 

Processing RH waste presents a significant number of challenges. The high dose rates associated with this 
waste will prevent direct handling of the waste. This will require most, if not all, of the processing 
functions to be performed using tools and techniques that provide protection of workers. 

As discussed in Chapter 2 and illustrated in Figure 2-1 , the approach used in this study to identify needed 
capabilities is to first identify the requirements. The next step is to perform an evaluation of existing and 
legacy capabilities to determine if these capabilities are adequate. If existing and legacy capabilities are 
not adequate, alternatives will be identified to provide the needed capabilities. 
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The following sections apply this approach to the processing of the waste within the scope of this study. 
Section 5.2 presents an evaluation of the existing and legacy processing capabilities. Section 5.3 discusses 
the waste that cannot be processed and the need~d capabilities to address this waste. 

5.2 Waste Processing - Existing and Legacy Capabilities 
Figure 5-2 summarizes the ability of the existing and legacy capabilities to process the waste within the 
scope of this engineering alternative study. As the figure illustrates, existing and legacy capabilities can 
process a significant portion of the waste, excluding alpha caissons waste (Section 3.3). 

Existing capabilities 
t-------- • PFNW 

-------

• Expanded PFNW 

Legacy capabilities 
• T- Plant 
• WRAP 
• Resolve Waste Acceptance Issues 

• $,750 drums, 1,300 m3 

__ ...., • 4 SW8s, 6 m3 

• o Miscellaneous, o m3 

• 3,350 drums, 800 m3 

,__ __ • 3 SWBs, 4 m3 

• 650 Miscellaneous, 4,900 m3 

See the Tenns List, Section I.I , or Appendix A for definitions oftenns used in this figure. 

Figure 5-2. Waste Processing - Existing and Legacy Capability 

5.2.1 Existing Capabilities 

The only existing capability for processing waste is the commercial capability at Perma-Fix Northwest 
(PFNW) in Richland, Washington. PFNW is a commercial facility located on a 14.2 ha (35 ac) site, 
adjacent to the Hanford Site. The facility manages and treats TRU, TRUM, LLW, and MLLW. · 

PFNW could be used to process a significant portion of the waste. Prior to shipping a waste to PFNW, it 
is necessary to ensure that the waste meets PFNW waste acceptance criteria. The PFNW waste acceptance 
criteria include the following: 

• Adequate radiological characterization ( e.g., NDA) 

• No uncharacterized liquids as required by the Agreed Order (Ecology, 2014) 

• CH waste (some RH waste can be handled on an individual case-by-case basis) 

• Special nuclear material (SNM) less than 200 g 
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• Height of container less than 13.5 ft 

• Length of container less than 14 ft 

• Width of container less than 22 ft 

• Weight less than 60,000 lb 

• Americium-241 content less than 10 Ci 

PFNW operates under a nuclear handling license from the Washington State Department of Health. This 
license defines the nuclear material limitations at the facility and includes a limitation on the amount of 
SNM that the facility can possess at any one time. This limit is nominally at 200 g of plutonium; however, 
quantities of uranium-233 and uranium-235 in the waste directly affect the amount of plutonium that 
PFNW can have onsite by the following equation (known as the unity equation): 

1 > L Pu(g)/200g + U-233(g)/200 + U235(g)/350 

This means that waste containers with greater than 200 g of SNM cannot be processed at the PFNW. 
Figure 5-3 shows the amount of waste that meets PFNW waste acceptance criteria. 

Figure 5-3 also shows the amount of waste that could be processed if the PFNW license was expanded to 
increase the SNM limit to 1,000 g. As shown in the figure, the expansion of the PFNW license would 
allow an additional 105 drums (24 m3

) of waste to be processed. This waste could also be processed at 
other legacy processing capabilities ( e.g. , T Plant and WRAP) . 

• 
PFNW Waste Acceptance Criteria 

Adequate Characterization (NOE/NOA) 
No liquids 
Contact Handled 
SNM <= 200 grams 
Length <= 22 feet 
Width < = 14 feet 
Height <= 13.5 feet 
Weight < 60,000 pounds 
Am-241 <= 10 curies 

Expanded PFNW WAC 
SNM <= 1000 grams 
All other WAC remain the same 

See the Terms List, Section 1.1 , or Appendix A for definitions of terms used in this figure. 

Figure 5-3. Existing Processing Capability 

capability 
5,650 drums, 1250 m3 

4SWBs, 6 m3 

0misc.,0 m3 

Expanded capabilities 
100 drums, so m3 

0SWBs, 0 m3 

0misc., 0 m3 

The increase in the PFNW license would also allow greater operational flexibility to the PFNW and 
increase processing efficiency. 
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5.2.2 Legacy Capabilities 

Previous waste management campaigns successfully processed a significant amount of waste by using 
a number of waste processing options. These are considered to be legacy capabilities because they are not 
currently being used and are not immediately available. For example, WRAP and T Plant are considered 
a legacy capability because the facilities are currently not in a configuration or funding status to operate 
these facilities for the purposes of processing. 

Legacy capabilities are capable of processing a large portion of the remaining waste. These legacy 
capabilities include the following: 

• Restart waste processing at T Plant 

• Restart waste processing at WRAP 

• Resolve waste acceptance issues 

Figure 5-4 provides an estimate of the amount of waste that can be processed using these legacy 
capabilities. As the figure illustrates, a significant amount of waste can be processed with these 
legacy capabilities. 

The legacy capabilities shown in Figure 5-4 are generally listed from most restrictive to least restrictive 
waste acceptance criteria. It should not be assumed that these capabilities would be implemented in the 
order or in the manner that they are listed in the figure. The figure is intended to provide an estimate of 
the amount of waste that could be processed with these legacy capabilities. 

. .... 
Restart T-Plant 

• 55/85 Gal Drums ' 
• Contact Handled 
• Weieht <= 1,000 Pounds 

1--------tt • Cs-137 <= 0.12 curies 
Am-241 <= 2 curies 
Pe<= 25 curies 

• DE <= 82 .5 curies 

Restart WRAP 
55/85 Gal Drums 
Contact Handled 
Cs-137 <= 0.12 curies 

• DE <= 164 curies 

Resolve WAC Issues 

capability 
1----.i • 2,750 drums, 650 m3 

• OSWBs,Om3 

• 0 misc., 0 m3 

capabilities 
• 400 drums, 100 m3 

1---- • 0 SWBs, 0 m3 

Omlsc., O m 3 

capability 
1----... • 200 drums, 50 m3 

• 3SWBs, 4 m 3 

650 misc., 4,900 m' 

See the Terms List, Section 1.1, or Appendix A for definitions of terms used in this figure. 

Figure 5-4. Legacy Processing Capability 
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The following subsections discuss each of these legacy capabilities for the purpose of processing this 
waste. 

5.2.2.1 Restart T Plant 
Figure 5-4 illustrates the capability to process waste at T Plant using the same facility configuration and 
waste acceptance criteria that were in effect during previous waste-processing campaigns. 

The previous waste processing campaign at T Plant ended in 2011. Processing activities were performed 
inside three Permacon10 units located in the T Plant canyon. A Permacon unit is a containment structure 
that provides contamination control. Additional equipment was located inside of the Permacon units to 
open the waste container, sort, and repackage the waste. The T Plant process can only be used to process 
CH or low-dose RH waste. 

The Permacon units are available, but fire protection issues need to be resolved before the units can be 
used. Additionally, a looped water supply is required around T Plant. The current fire hazard analysis 
approves temporary exemption from the requirement for a looped water supply around the T Plant 
complex until 221-T canyon deck treatment activities ( e.g., TRU waste repacking) resume. 
Waste-processing equipment located inside the Permacon units will be reused or replaced. T Plant is 
being upgraded to accept the K Basins sludge for storage. Waste-processing activities will be coordinated 
with sludge receipt and storage activities. The Permacon units can be relocated if necessary to avoid 
interference with these activities. 

The waste acceptance criteria for T Plant will allow the following waste to be processed: 

• 55 gal and 85 gal drums 

• CH waste 

• Container weight less than 1,000 lb 

• Containers with cesium-137 activity below 0.12 Ci 

• Containers with americium-241 activity below 2 Ci 

• Plutonium equivalent less than 25 Ci 

• Dose equivalent less than 82.5 Ci 

Restarting the T Plant processing capabilities will require the following: 

• Hiring and training personnel 

• Updating operations and maintenance procedures 

• Resolving fire protection issues 

• Constructing a looped water supply 

• Obtaining/fabricating waste processing equipment 

• Performing preventive and corrective maintenance 

5.2.2.2 Restart the Waste Receiving and Processing Facility 
Figure 5-4 illustrates the capability to process waste at the WRAP. This capability is based on the same 
facility configuration and waste acceptance criteria that were in effect during previous waste-processing 

10 P~rmacon Group, Montreal, Canada 
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campaigns. Compared to T Plant, the WRAP has the ability to process waste with higher americium-241 
activity, sharp objects, and containers with volumes of liquid greater than 15 L (3.96 gal) 

The previous waste-processing campaign at WRAP ended in 2011, after which the facility was placed in 
standby condition. WRAP contains gloveboxes that protect employees from exposure to hazardous 
materials and low dose rates. In the past, the WRAP gloveboxes have not processed RH waste, although 
there may be limited opportunity to do so with minor modifications and administrative changes. The TRU 
glovebox does not require repair; however, minor upgrades to improve throughput could be implemented 
(e.g. , drum lift and internal conveyor system). Restarting the WRAP will require replacement, 
reconfiguration, or removal of the existing control system. 

The waste acceptance criteria for WRAP will allow processing of the following waste: 

• .55 gal and 85 gal containers 

• CH waste 

• Cesium-137 activity less than 0.12 Ci 

• Dose equivalent less than 164 Ci 

Restarting the WRAP processing capabilities will require the following: 

• Hiring and training personnel 

• Updating operations and maintenance procedures 

• Upgrading control system 

• Performing preventive and corrective maintenance 

• Performing readiness activities and obtaining DOE and management approval for restart 

5.2.2.3 Resolve Waste Acceptance Issues 
The number of containers and amount of waste that could be processed with the legacy processing 
capabilities has been estimated using data collected from SWITS. 

The estimates assumed that the waste acceptance criteria for the PFNW, T Plant, and WRAP would be the 
same as those during previous waste processing activities. 

It is likely that a detailed examination of records associated with the remaining waste containers will 
identify containers that can be processed at the PFNW or disposed of onsite with additional evaluation or 
approved exceptions to the facility waste acceptance criteria. Some potential examples include the 
following: 

• Perform an additional assay on the containers to support acceptance at the PFNW. A number of 
containers do not have an assay that is adequate for shipment to the PFNW. Performing this assay 
will likely identify additional containers that could be processed at the PFNW. If a container cannot 
be assayed, perform an acceptable knowledge evaluation of containers and obtain regulatory agency 
concurrence that processing can occur at the PFNW. 

• Use previous experience with shipments to PFNW to grant exceptions to waste acceptance criteria. 
There have been exceptions given to waste that exceeds the PFNW waste acceptance criteria on 
americium-241 curie limit of 10 Ci up to a historical maximum of 13 Ci. It could be assumed that 
waste containing 13 Ci of americium-241 will be granted an exception. 

• Evaluate alternative onsite disposition paths ( e.g., Interim Storage Area). 
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• Discuss particular waste stream attributes with the CBFO to explore possibilities to avoid processing. 

Figure 5-4 shows the estimated number of additional waste containers that can be processed by 
addressing waste acceptance issues. 

5.3 Waste Requiring Additional Capabilities 
As discussed in the previous section, a combination of existing capabilities and legacy capabilities will 
not be adequate to process all of the waste that is currently in storage or planned for storage at the SWOC. 
A new capability is needed to process this waste. Waste containers within this group do not comply with 
the WIPP waste acceptance criteria for one or multiple reasons. Reasons for noncompliance may include 
the following: 

• Container type does not comply with transportation payload requirements or disposal facility waste 
acceptance criteria. 

• Container weight is too heavy to comply with transportation payload requirements or disposal facility 
waste acceptance criteria. 

• FGE content of container imposes too much of a restriction on how much volume can be shipped as 
a payload. 

• External dose rate of container is too high to be safely loaded as a payload container for 
transportation and disposal. 

• Container has known NCW items and/or liquids in a quantity that does not comply with 
transportation or disposal facility waste acceptance criterion. 

This waste is contained in 55 gal drums, 85 gal drums, SWBs, and miscellaneous containers currently in 
aboveground storage at SWOC. The following subsections discuss the waste found in each of these 
containers. Information is also presented on the processing that is necessary to meet the WIPP waste 
acceptance criteria. More detailed information is included in CHPRC-02999 

5.3.1 55 Gallon Drums 

Approximately 690 RH 55 gal drums require additional capabilities. About 80 of the 690 drums are 
currently in belowground storage. Of these 55 gal drums, 20 of the 690 drums are currently stored in 
high-integrity containers in the 218-W-3AE Burial Ground. Appendix B provides additional information 
on these 20 specific containers. The majority of these drums contain shielding to reduce their external 
dose rate to CH levels. The presence of this shielding makes NDE difficult (473 of these containers 
require NDE). The shielding also significantly increases the weight of many of these drums, maJang the 
drums unable to comply with TRAMPAC and WIPP maximum payload weight criterion. None of the 
existing or legacy capabilities can safely process this RH waste. ·· 

The dose rates of the waste containers range from 0.10 to 80,000 mrem/hr, with an average of 
744 mrem/hr. The average cesium-137 inventory is 9.5 Ci. A container with a cesium-137 inventory 
greater than 4 Ci will typically have a dose rate that is too high for the container to be shipped (i.e., dose 
rate greater than 100,000 mrem/hr) in a removable lid canister. For select waste, cobalt-60 and 
americium-241 activity will also need to be considered when determining the extent of processing 
required. If the waste will be packaged and transported in a shielded container rather than a removable lid 
canister, 2 Ci of cesium-137 is typically the maximum amount allowable in order to maintain an external 
surface dose rate under 200 mrem/hr. 
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These containers need to be opened and the waste removed. The waste will undergo sorting and be 
segregated from any NCW items. The waste will then be repackaged into WIPP-compliant waste 
containers that meet required dose rate limits for both disposal and shipment. Some of these drums may 
be WIPP certifiable if adequate NDE can be demonstrated. 

5.3.2 85 Gallon Drums 

Approximately 80 RH 85 gal drums require additional capabilities. These drums have the same issues as 
the RH 55 gal drums. The 85 gal drums are not WIPP-certifiable RH containers, so all of these drums will 
need to be repackaged unless further investigation and characterization determines that they meet the 
criteria for CH waste. 

Of the 80 drums, only 33 have sufficient acceptable knowledge documentation; however, all of these 
drums require assay. The majority of the 85 gal drums are shielded with concrete or lead and do not have 
documented internal dose rates. This lack of information poses a challenge to the design of a new capability. 

The dose rates of the waste containers range from 2.0 to 1,000 mrem/hr, with an average of78 mrem/hr. 
Excluding one drum that contains 55.8 Ci of cesium-137, the maximum cesium-137 activity rate is less 
than l Ci. 

These containers need to be opened and the waste removed and sorted to segregate NCW items. 
The waste will then be repackaged into WIPP-compliant waste containers (30 gal or 55 gal drums) that 
meet required dose rate limits for both disposal and shipment. 

5.3.3 Standard Waste Boxes 

Approximatelyl40 SWBs require additional capabilities. Of these containers, 110 are CH and 30 are RH. 
Three CH SWBs require NDE, with each containing drums that do not have a record of radiography 
performed on them separately or sufficient acceptable knowledge to determine ifNCW items are present. 

A few of the CH SWBs require additional characterization, but the majority have been characterized and 
found to contain liquids or other NCW items. These containers need to be opened and the waste removed 
and sorted to segregate NCW items. The waste will then be repackaged into WIPP-compliant waste 
containers (55 gal drums or SWBs). A total of80 CH SWBs are loaded with 55 gal drums, and 21 SWBs 
have been direct loaded with debris material. Upon further inspection, some drums may be able to be 
repackaged without processing. The Hanford Site does not have a legacy capability that can process direct 
loaded SWBs that contain liquids. 

Currently, 30 SWBs in the SWOC inventory are designated as RH. All of the RH SWBs require 
characterization and will require repackaging because SWBs are not a WIPP-certifiable RH container. 
Documentation on the recorded internal doses of internal containers shows significant levels of activity. 
Internal containers are documented to range from 180 to 2,100 mrem/hr. These containers need to be 
opened and the waste removed and sorted to segregate NCW items. The waste will then be repackaged 
into WIPP-compliant waste containers (30 gal or 55 gal drums) that meet required dose rate limits for 
both disposal and shipment. 

5.3.4 Miscellaneous Containers 

Approximately 250 miscellaneous containers require additional capabilities. Approximately 30 containers 
are currently in belowground storage. In aboveground storage, more than 100 of these containers are CH 
and about 100 containers are RH. Many of these containers are unique and cannot be processed using 
existing or legacy capabilities due to size or weight restrictions. Containers in this category include boxes, 
110 gal drums, cylinders/casks, and tank D-10. 
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These containers need to be opened and the waste removed and sorted to segregate NCW items. 
The waste will then be repackaged into WIPP-compliant waste containers that meet required dose rate 
limits for both disposal and shipment. 

5.3.4.1 Boxes 
Boxes are often difficult to manage because they are generally very large and very heavy. They are 
typically built from metal, concrete, or wood. Currently, none of the boxes have had NDE. Of the 
approximately 150 boxes, about 20 are small enough to fit inside the HERTR vault. Many boxes do not 
have the capability to undergo NDE, which means that acceptable knowledge from time of disposal will 
have to be relied upon for initial identification of potential NCW items. Onsite facilities may not be able 
to accept the larger boxes due to not having the clearance to bring the box into the building. 

The average weight of these boxes is 21 ,314 lb, with the heaviest box weighing 95,136 lb. This creates 
a significant challenge when transporting the container to processing and when handling the container 
during processing. Heavy equipment will need to be readily available and precautions will have to be 
taken by operators as these containers are opened. 

The average FGE content of these boxes is 257, with a maximum of 1,896. Due to FGE restrictions on 
WIPP-compliant payload containers, FGE limits will need to be considered during repackaging. 
About 75 of the boxes exceed 200 FGE, making them ineligible for processing at the PFNW. 

5.3.4.2 110-Gallon Drums 
The 110 gal drums are not a WTPP-compliant packaging type for disposal. Many of these drums contain 
one to two inner drums. Of the 48 drums, NDE has identified nearly 30 drums that contain prohibited 
liquids. Legacy capabilities at WRAP and T Plant have only processed 55 gal and 85 gal drums and do 
not have the capability to process 110 gal drums. 

About 20 of the 110 gal drums have undergone NDA. Further radiological characterization may 
determine that some of these drums can be sent for processing at the PFNW. The average FGE content of 
the nearly fifty 110 gal drums is 29; therefore, FGE is not a major factor for why a new onsite capability 
is being pursued: 

5.3.4.3 Cylinders/Casks 
Approximately 60 cylinders and casks vary in size, weight, and composition. These containers consist of 
metal and concrete varieties. The average weight of this category of container is 11 ,655 lb, with the 
maximum at 25,800 lb. Special consideration must be used when handling these containers at the 
processing facility. 

None of the containers have had NDE. Acceptable knowledge documentation and burial records are the 
only sources of information regarding what is known to be contained in the casks and cylinders. When 
retrieved, not all of the containers from the 218-W-12B Burial Ground had visible container 
identification numbers, leaving some ambiguity when attempting to match acceptable knowledge to 
a specific container. 

All the containers are designated as RH. Half of the containers have shielding, so many of these 
containers have contact dose rates exceeding 200 mrem/hr. Therefore, the containers are not readily 
transportable, and existing legacy capabilities cannot safety process the containers. 

5.3.4.4 Tank D-10 
Tank D-10 is a special case, unlike other containers in aboveground storage. This tank is TRU, CERCLA, 
and dangerous waste characterized and was retrieved from cell 30 in U Plant. The tank with shipping 
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container weighs 97,190 lb and it is 12.5 ft by 9 .3 ft by 10.4 ft . Lead shielding and absorbent material 
make up 6,335 lb of the total gross weight. 

The tank has 882 FGEs, with 548 Ci of cesium-137. With the shielding of the shipping container, the 
contact dose rate is 160 mrem/hr on the surface. This individual tank will require a considerable 
processing capability in order to meet FGE and dose rate requirements to meet WlPP waste acceptance 
criteria. 

5.4 Alternatives to Address Capability Gaps 
. Three alternatives are proposed to address the waste containers that cannot be processed using existing or 
legacy capabilities. These three alternatives are process waste at the AMWTP, monitored natural 
attenuation (MNA), and a new onsite processing capability. The following subsections present an 
overview of each alternative. 

These alternatives will be developed as part of the M-091-52 milestone. A significant engineering effort is 
needed to define the capabilities of each alternative and to identify the most cost-effective combination. 

5.4.1 Process Waste at the Advanced Mixed Waste Treatment Project 

The AMWTP at INL has the capabilities to process CH-TRU and TRUM containers into a 
WIPP-certifiable form. The AMWTP is scheduled to complete its mission in 2019 and at that time would 
then be available to process Hanford Site waste. 

Processing Hanford Site waste at the AMWTP would have some significant advantages. It would 
potentially reduce the need to provide new processing capabilities at the Hanford Site. The AMWTP is 
a very capable facility with an experienced staff, and processing Hanford Site waste at the AMWTP 
would use an existing capability within the DOE complex. 

The DOE has formed an Integrated Project Team to pursue the option of processing Hanford Site 
CH-TRU and TRUM waste at the AMWTP. The ability to process a significant amount of waste at the 
AMWTP is dependent upon DOE's ability to develop and implement packaging and transportation 
requirements that support the shipment of waste from the Hanford Site to the AMWTP. These 
requirements will require regulatory agency approvals and input from the stakeholders. 

All waste to be shipped to AMWTP must be fully DOT-compliant. The NRC, under Title 10 of the Code 
of Federal Regulations, also governs shipments ofTRU and TRUM waste. Currently, the only compliant 
method to ship TRU and TRUM waste from the Hanford Site to the AMWTP is in a Type B container. 

Requirements for Type B containers are identified in the certificates of compliance and in the applicable 
TRAMPAC documents. Specific requirements for the waste package and waste form include the 
following: no liquids (unless residual after draining), pressurized containers, sealed containers greater 
than 4 L, and pyrophoric materials. Compliance with these requirements would eliminate the ability to 
ship any significant amount of waste to the AMWTP. 

In 2010 and 2011, approximately 950 drums (55 gal each) were shipped from the Hanford Site to · 
AMWTP for treatment. These drums had been overpacked into 85 gal drums due to concerns regarding 
the structural integrity of the 55 gal drums. None of the 55 gal drums contained prohibited items 
(e.g. , liquids, pressurized containers, and sealed containers greater than 4 L). 

Shipment of the drums to the AMWTP avoided the need to process these drums at the Hanford Site. 
The AMWTP placed the waste into a WIPP-certifiable configuration and ensured that the final waste 
package complied with transportation requirements and the WIPP waste acceptance criteria. 
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While the 2010/201 I shipment campaign to AMWTP was successful, there is a very small number of 
containers that remain at the Hanford Site that could be shipped under a similar approach. Only CH drums 
or SWBs that do not contain any prohibited items could be considered. 

Shipment of a larger quantity of Hanford Site CH-TRU and TRUM waste to the AMWTP for processing 
will require the development of strategies to obtain the following: 

• Revisions to certificates of compliance and TRAMPAC documents for TRUPACT-11, and 
TRUPACT-III, HalfPACT, and/or 10-160B Type B packaging to enable shipment of as many types 
of prohibited items (e.g., liquids and sealed containers greater than 4 L) as possible. 

• Relief from Clause 1.8.3.4 of the Agreed Order (Ecology, 2014), which requires NCW to be 
characterized and dispositioned (i.e. , opening drums and removing the NCW items). 

• Easing the waste characterization requirements in the TRAMP AC documents. The rigor of the 
characterization performed on waste shipped to Idaho during the 2010/2011 campaign was almost as 
comprehensive as if the waste were to be shipped to WIPP. Protocols for shipping the waste would 
need to be reviewed and modified to reflect changes to the requirements. 

• Approval to use non-NRC approved packaging for TRU and TRUM waste (e.g., Type A packaging) 
when consistent with DOT requirements. This strategy would be used to identify waste that meets the 
definition of DOT low-specific activity (LSA I or II) or surface-contaminated objects. This waste 
could be shipped in Type A or IP 1 or IP 2 containers. 

5.4.2 Monitored Natural Attenuation 

A number of the RH waste containers at the SWOC contain very high levels of gamma-producing 
radionuclides (e.g., cesium-137 and cobalt-60). These containers are typically shielded to protect workers 
from the resulting high radiation dose rates. 

RH-TRU and TRUM waste can be disposed at WIPP, but the waste must be packaged to meet the waste 
acceptance criteria. The waste must be size-reduced so it fits inside of a 30 gal or 55 gal drum, and the 
dose rate at the surface of the container cannot exceed 1 million mrem/hr. 

The WIPP is authorized to receive a total of 5.1 million Ci of RH waste and has a total capacity of 
6.2 million ft3 of waste. The WIPP has received a total of 71,000 Ci as 20 I 6. Transportation requirements 
limit the acceptable dose rate to 100,000 mrem/hr at the cask payload liner, which is equivalent to 4 Ci of 
cesium-137 per drum. Processing the RH waste with significant amounts of cesium to meet WIPP 
acceptance criteria and transportation limits would generate tens of thousands of new containers. The 
resulting number of shipments to WIPP makes the processing of this waste impractical. 

In addition, the amount ofradionuclides in some of these containers would challenge WIPP limits. 
Opening these waste containers and handling the waste would potentially expose workers to very high 
levels of radiation. MNA is an alternative that would maintain these high dose waste containers at the 
Hanford Site in a safe storage configuration to allow the cesium-137 and cobalt-60 to naturally decay. 
Appendix E provides a more detailed discussion of the containers that are considered candidates 
for MNA. These containers consist of the following: 

• 35 waste containers from the 324 Building that are stored in vaults in the 218-W-3AE Burial Ground 

• 32 miscellaneous waste containers stored at the CWC 

• 34 canisters of Federal Republic of Germany Logs 
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Fortunately, these radionuclides have a relatively short half-life. Processing this waste at a future date will 
lessen the impact on WIPP (fewer new waste packages will be generated) and the National TRU Program 
shipment infrastructure, and it will reduce the hazards to the public and workers. Figure 5-5 depicts the 
estimate ofRH-72B shipments required if these 67 containers were to processed to meet current WIPP 
and transportation requirements The number of shipments to WIPP decreases by half every 30.17 years, 
which correlates to the half-life of cesium-137. 
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Figure 5-5. Shipments of Naturally Attenuated Waste Containers 

Waste containers with more than 100 Ci of cesium-137 are potential candidates for MNA. A total of 
101 waste containers fall into this category, of which only 17 containers (97 m3) are within the scope of 
the M-091 milestone. 

If a container with 100 Ci of cesium-137 were to be processed to meet WIPP criteria, it would be 
necessary to repackage the contents of the single container into 25 new drums, each containing less than 
4 Ci of cesium-137. These 25 new containers would require more than eight RH shipments to WIPP. 

Appendix E also briefly discusses the "German logs ." Collectively, the German logs contain over 
6 million Ci. Consequently, processing these to support shipment to WIPP is impractical; therefore, 
shipment of these are not included in Figure 5-5. 

5.4.3 New Onsite Treatment Capability 

This alternative will provide a new onsite capability to process the remaining waste. Options include 
the following: 

• Modify an existing facility 

• Construct a new facility 

5.4.3.1 Modify an Existing Facility 
This alternative will modify an existing facility to provide the capability to process the remaining waste 
containers. Potential facilities fall into different categories: those that are located close to where the waste 
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is stored (i.e. CWC or the burial grounds), and those through virtue of their construction and layout may 
be more applicable for processing remote-handled waste. The former category of facility includes 
WRAP, T Plant, 2706-T/TA, and the CWC. These locations were also chosen as potential sites because 
they are located near other waste-processing activities, thus minimizing handling and transportation of the 
waste containers. The latter category includes facilities such as the Waste Encapsulation and Storage 
Facility (WESF), Maintenance and Storage Facility (MASF), Fuels and Materials Examination Facility 
(FMEF). 

The facility would be modified to allow handling of large, heavy boxes, as well as drums and SWBs. 
Processing equipment will be designed and installed to allow for safe handling of RH waste containers. 
Locating a new process at an existing facility takes advantage of existing infrastructure and personnel but 
also imposes limitations on the new process. The facility to be modified will be chosen taking these 
considerations into account. Examples of modifications and/or licensing changes that may be required 
are provided in the following paragraphs. 

Modification of WRAP could include removing existing gloveboxes to make room for installation of 
shielded processing equipment for the RH waste containers. Building doors would need to be modified to 
allow access for large boxes. Access into WRAP can be made through the Shipping area door (8 ft wide 
by 10 ft high), the TRUPACT loading area door (12 ft wide by 16 ft high), and the NDE/NDA area door 
(10 ft wide by 11.83 ft high). 

J\1odification of T Plant would include installing shielded processing equipment for the RH waste 
containers in the canyon. Waste containers entering T Plant through the railroad tunnel are limited to 
16 ft wide by 23 ft high. The T Plant head end door is 10 ft wide by 14 ft high. 

Modification of 2706-T or 2706-T A would include installing shielded processing equipment for 
the RH waste containers and upgrading the ventilation system to allow licensing as a major stack. 
The building could be modified to allow access for large boxes. The 2706-TA exterior door (west side) is 
18 ft wide by 20 ft high. The 2706-T exterior door ( east side) is 9 ft wide by 14 ft high and the 2706-T to 
2706-T A connecting door is 9 ft wide by 14 ft high. 

Utilization of the CWC for processing waste would involve installing a Permacon unit or similar 
containment structure inside a building at the CWC. Processing equipment would be placed inside the 
Permacon unit. A ventilation system (HY AC) would need to be installed in the selected building, RCRA 
and air permits revisited, and adequacy of existing utilities reviewed and upgraded if necessary. 

Modification of WESF to process waste would require modifications to install appropriately shielded 
containment structures, improvements to container access paths and addition of equipment that could be 
used for drum repack operations. The extent of the modifications required for larger waste packages will 
be dependent on specific container attributes and will the subject of more detailed analysis during the 
alternatives selection during FYI 7. 

Utilization of either MASF or FMEF for waste processing would require development of a documented 
_safety basis, a RCRA permit, a HY AC system, air permit, review of the suitability of all utilities, and 
installation of a liquid discharge system. If MASF were to be used, the sludge processing pilot project 
equipment would also need to be removed. All this would be in addition to installation of the equipment 
and facilities required to perform and support repackaging of the radioactive waste. 

Modification of an existing facility to process the remaining waste containers will require the following: 

• Design/facility modification 

• Updating facility air permits 
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• Hiring and training personnel 

• Updating the facility DSA 

• Updating the facility RCRA Part B Permit 

• Developing operations and maintenance procedures 

• Performing readiness activities and obtaining DOE and management approval to starting operation 

5.4.3.2 Construction of a New Hanford Site Facility 
This alternative will provide waste processing capabilities at a new Hanford Site facility. The new facility 
will be designed to process all anticipated waste containers including large, heavy boxes, and RH waste 
containers. Potential locations include areas near T Plant or the CWC. Both potential locations are large 
enough for a facility of the needed size. Alternatively, the capability (e.g. Mobile Hot Cell described in 
Chapter 3, Section 3.3.3) acquired for retrieval of the Alpha-Caisson waste could also be used to process 
this waste if designed appropriately. The facility will be designed with sufficient throughput to support 
the M-091 milestone schedule. 

The new facility could be part of a larger, new facility designed to perform other waste management 
activities such as characterization, certification, or waste shipment. The advantage of a new facility is 
that it will be designed to meet the needs of the processing activity, and collocation with other waste 
management activities will reduce waste container handling and transportation. 

Construction of a new facility for waste processing will require: 

• Constructing the facility and procurement of equipment 

• Hiring and training personnel 

• Developing a DSA 

• Developing a RCRA Part B Permit 

• Developing operations and maintenance procedures 

• Performing readiness activities and obtaining DOE and management approval to starting operation 

5.4.4 Summary of Alternatives 

Figure 5-6 illustrates that the use of existing, legacy, and new capabilities will be adequate to process all 
of the waste currently or expected to be managed at the SWOC. 
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Figure 5-6. Summary of Processing Alternative Capabilities 
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6 Certification 

Certification is the process of verifying that waste containers meet the requirements of the disposal site 
waste acceptance criteria. The process for certifying MLL W and LL W containers for disposal at the 
ERDF or the MWTs is an established, ongoing process that will not be discussed here. 

TRU and TRUM waste containers must be certified to meet the WIPP waste acceptance criteria before 
being shipped for disposal. The WIPP is operated by the CBFO, which oversees the final certification of 
the TRU and TRUM waste. It is the CBFO's responsibility to provide the equipment for certification of 
waste containers. This includes providing the capability to perform headspace gas sampling. Historically, 
individual sites (including the Hanford Site) have provided the NDE and NDA equipment and facilities 
for use. 

The certification process begins after Hanford Site personnel perform an initial review of the waste 
container and determine that it is acceptable for shipment. Waste containers that have completed this 
initial review are referred to as certifiable waste containers. 

NDE and NDA are then performed on the certifiable waste containers using CBFO-approved equipment 
and procedures. The equipment and procedures used to certify the waste containers must satisfy data 
quality objectives as defined in the WIPP waste acceptance criteria. 

The NDE and NDA testing performed for characterization (discussed in Chapter 4) is not sufficient for 
use in the certification process. 

TRU and TRUM waste must be packaged in containers that meet WIPP waste acceptance criteria prior to 
certification. For CH waste, approved containers are 55 gal drums, SWBs, and SLB2s. For RH waste, 
approved containers are 30 gal and 55 gal drums. The certification process must be capable of handling 
all these container types. 

Figure 6-1 provides an overview of the projected number of waste containers coming from retrieval , 
characterization, and processing, as well as newly generated waste. 

Experience with the characterization process has shown that not all of the suspect TRU and TRUM waste 
retrieved from the LLBGs is actually TRU and TRUM waste. The projected number of containers 
requiring certification is derived based on this experience. 

Approximately 49,800 containers (18,800 m3
) ofCH-TRU and TRUM waste will require certification. 

Of those containers, about 14,950 (6,600 m3) are within the scope of the M-091 milestones. 

A projected total of 18,200 containers (3,750 m3) ofRH-TRU and TRUM waste will require certification. 
Of those drums, about 10,450 (2,150 m3) are within the scope of the M-091 milestones. 

6.1 Nondestructive Examination for Certification 
To comply with WIPP waste acceptance criteria, NDE using approved equipment and procedures must be 
performed to confirm that NCW items are not present within the waste container. NCW items include 
observable liquids and sealed containers. The limitations ofNDE performed for certification are the same 
as the limitations ofNDE performed for characterization. Acceptable knowledge may be used in lieu of 
NDE with approval from the CBFO. 
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Figure 6-1. Waste Requiring Certification 
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This section provides descriptions of the significant regulatory and functional requirements related to the 
certification of waste. 

6.1.1.1 Regulatory Requirements 
Several external requirements affect waste management activities (Section 2.2). External requirements 
related to certification include the following: 

• The TPA (Ecology et al., 1989a) requires shipment of all TRUM waste currently in aboveground 
storage at the CWC and the SWOC, as well as all remaining TRUM waste in the burial grounds, to an 
offsite location by September 30, 2030. 

• RCRA requirements do not apply until a container leaves its respective burial ground. However, any 
processing of a container within the burial ground beyond venting the TRU and TRUM containers 
triggers RCRA and dangerous waste requirements within the burial ground. All TRU and TRUM 
waste must be certified to meet WIPP waste acceptance criteria before being shipped for disposal. 

Internal requirements from the nuclear safety and worker protection programs will also affect 
certification activities. 

6.1.1.2 NDE Functions 
Capabilities are required to perform the following NDE functions for certification: 

• Approved NDE equipment: Capability is needed to verify that waste containers do not contain 
NCW items and that the physical form of the waste matches its waste stream description as 
determined by acceptable knowledge. 
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• Radiography equipment performance: Capability is needed for radiography equipment to penetrate 
through various material types such as metal or concrete 

• Data collection and reporting: Capability is needed to generate video and audio recordings 
for review. 

• NDE all compliant container sizes: Capability is needed to certify 30 gal drums, 55 gal drums, 
SWBs, and SLB2s. 

• Reliable throughput: Capability is needed to examine all CH, RH-TRU, and TRUM containers 
shipped to WIPP. 

• Classified containers: Capability is needed to certify classified waste containers. Performance 
ofNDE on classified containers will require additional controls to protect recordings and other 
classified information. Operators for the radiography equipment will have proper clearance to 
perform work with these containers. 

6.1.2 Capabilities 

This section describes the existing and legacy capabilities that will be used to perform NDE to certify 
waste containers. Section 6.1.3 describes the proposed alternatives to address the capability gaps. 

6.1.2.1 Existing Capabilities 
There is no existing certified NDE capability at the Hanford Site. 

6.1.2.2 Legacy Capabilities 
Previous waste management efforts certified a large number of containers for disposal at WIPP. This task 
was carried out using NDE equipment at the WRAP and the HERTR. The two drum NDE vaults at the 
WRAP and the HERTR were approved by the CBFO for certification activities. 

2336-W at the WRAP facility may be restarted to provide a capability for waste certification. 
NDE equipment in the WRAP drum vaults and the box vault may be approved by CBFO to certify CH 
55 gal drums and SWBs. The HER TR may also be approved by CBFO to certify 55 gal drums and SWBs. 
The penetrating power of the HER TR may allow certification of some shielded RH containers. The RH 
containers that cannot be examined with available radiography equipment will be certified using 
acceptable knowledge as authorized by CBFO. 

The WRAP is currently in minimum safe status. Restarting the WRAP-certified NDE capabilities will 
require the following: 

• Hiring and training personnel 

• Updating operations and maintenance procedures 

• Perfo:r:ming preventive and corrective maintenance 

• Procuring x-ray tubes 

• Obtaining CBFO approval of certification equipment and procedures 

• Performing readiness activities and obtaining DOE and management approval for restart 

Restoring the HERTR certified NDE capability will require obtaining CBFO approval of equipment 
and procedures. 
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6.1.2.3 Waste Requiring Additional Capabilities 
Certifying the WRAP NDE equipment and the HERTR would provide a capability to certify a significant 
portion of the remaining waste containers. Neither the WRAP equipment nor the HERTR can perform 
NDE on SLB2s. 

6.1.3 Alternatives to Address Capability Gaps 

To satisfy the requirements set forth by the TPA (Ecology et al., 1989a) and WIPP waste acceptance 
criteria, the following alternatives are proposed to provide the additional required certified 
NDE capability: 

• Perform certified NDE using mobile equipment 

• Modify the HERTR for SLB2s 

• Perform certified NDE at a new Hanford Site facility 

• Procure certified equipment from other sites 

6.1.3.1 Perform Certified Nondestructive Examination Using Mobile Equipment 
This alternative will utilize mobile NDE equipment to accommodate certification of TRU and TRUM 
waste for disposal at WIPP. 

Mobile NDE capabilities could be used to certify WIPP-compliant waste containers. This equipment 
would be able to examine all WIPP-accepted waste container types. It would be possible to install the 
equipment at CWC or WRAP in order to minimize the distance from aboveground storage and the 
shipping capability, lessening the amount of container handling required. 

Implementation of a certified mobile NDE capability will require the following: 

• Acquiring mobile equipment 

• Receiving CBFO approval for use of equipment and procedures in certification 

• Hiring and training personnel 

• Updating the aboveground storage location DSA 

• Updating the aboveground storage location RCRA Part B Permit 

• Developing operations and maintenance procedures 

• Performing readiness activities and obtaining DOE and management approval to starting operation 

6.1.3.2 Modify High-Energy Real-Time Radiography for Standard Large Box 2 
This alternative will modify the HERTR vault to accommodate certification of SLB2 containers. 

The HERTR equipment located next to the WRAP would be used to certify SLB2s. The Savannah River 
Site (SRS) used a similar HERTR unit to certify SLB2 containers; however, the SRS HERTR vault is 
larger than the WRAP HERTR vault. To certify SLB2 containers at the WRAP, a larger vault with 
sufficient clearance would need to be constructed. The HER TR at the Hanford Site is a newer model than 
the one installed at SRS. The container platform allows for the rotation and the raising and lowering of 
the waste container. The linear accelerator is also on a lift platform that can be raised and lowered to 
examine different areas of the waste container interior. The lift platform for the accelerator would have to 
be modified for a greater maximum height in order to fully examine an SLB2. 

In order to reduce radiation traveling through the roof of the vault, sand was added as shielding. To 
perform any sort of modification to the vault, the sand would have to be removed. The vault itself has 
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inner and ou~er modularized walls of concrete, each 6 in. thick, and filled with gravel in between for 
additional shielding. 

Modifying the HERTR vault will require the following: 

• Modifying the HERTR vault to accommodate SLB2s 

• Updating the WRAP DSA 

• Updating the WRAP RCRA Permit 

• Updating operations and maintenance procedures 

• Performing preventive and corrective maintenance 

• Obtaining CBFO approval of certification equipment and procedures 

6.1.3.3 Perform Certified Nondestructive Examination at a New Hanford Site Facility 
This alternative will construct a new Hanford Site facility to certify TRU and TRUM waste for disposal 
at WIPP. The new facility will be designed to meet all performance requirements, and the facility location 
will be chosen to minimize transportation of waste containers. Potential locations include areas near 
T Plant or the CWC. Both potential locations are large enough for a facility of the needed size. This new 
facility design will include provisions for the safe handling of RH waste containers ready for the 
certification process. The RH containers that cannot be examined with available radiography equipment 
will be characterized using acceptable knowledge. 

Construction of the new facility will not be completed in time to support the projected need date for 
characterization activities. This alternative will require that an interim capability be in place until the 
facility is operational. Following completion of the M-091 milestone activities, the new facility will be 
repurposed to support other projects. 

The new facility could be part of a larger, new facility designed to perform other waste management 
activities such as characterization, waste processing, or waste shipment. The advantage of a new facility 
is that it will be designed to meet the needs of the certification activity, and collocation with other waste 
management activities will reduce waste container handling and transportation. This facility would be 
designed to efficiently handle and process the necessary container types to improve throughput. 

Construction of a new certification facility will require the following: 

• Constructing the facility and procurement of new equipment 

• Hiring and training personnel 

• Developing a DSA 

• Developing a RCRA Part B Permit 

• Developing operations and maintenance procedures 

• Obtaining CBFO approval of certification equipment and procedures 

• Performing readiness activities and obtaining DOE and management approval to starting operation 

6.1.3.4 Procure Certified Nondestructive Examination Equipment from Other Sites 
This alternative will procure NDE equipment from other sites in order to examine waste containers 
contents as part of the certification process. This would reduce the costs associated with purchasing all 
new equipment by using existing certified technologies no longer needed at other sites. The main cost 
would be associated with transporting the equipment. Scheduling considerations need to be considered to 
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ensure that the equipment would be available to satisfy Hanford Site needs while not impacting 
productivity at the other sites. 

Procuring NDE equipment from other sites will require the following: 

• Hiring and training personnel 

• Developing and implementing a procedure for operation of equipment 

• Procuring equipment 

• Installing and starting up equipment 

• Scheduling with other sites to ensure equipment is available when it is needed 

6.2 Nondestructive Assay for Certification 
NDA using approved equipment and procedures must be performed to confirm that waste containers 
comply with WIPP waste acceptance criteria, which includes inventory limits. The limitations ofNDA 
performed for certification are the same as the limitations of NDA performed for characterization. 

Performing NDA for RH waste containers is usually ineffective because the presence of high gamma 
radiation emitters oversaturates the equipment and makes discerning other radionuclides impossible. 
The CBFO approved alternative for RH waste containers is the dose-to curies method. Through a series 
of calculations, the radionuclide quantities can be determined using the container-measured external 
dose rate. 

6.2.1 Requirements 

This section describes the significant regulatory and functional requirements related to the certification 
of waste. 

6.2.1.1 Regulatory Requirements 
Several external requirements affect waste management activities (Section 2.2). External requirements 
related to certification include the following: 

• The TPA (Ecology et al., 1989a) requires shipment of all TRUM waste currently in aboveground 
storage at the CWC and the SWOC, as well as all remaining TRUM waste in the burial grounds, to an 
offsite location by September 30, 2030. 

• RCRA requirements do not apply until a container leaves its ·respective burial ground. However, any 
processing of a container within the LLBGs beyond venting the TRU and TRUM containers triggers 
RCRA and dangerous waste requirements within the burial ground All TRU and TRUM waste must 
be certified to meet WIPP waste acceptance criteria before being shipped for disposal. 

Internal requirements from the nuclear safety and worker protection programs will also affect 
certification activities. 

6.2.1.2 Nondestructive Assay Functions 
Capabilities are required to perform the following NDA functions for certification: 

• NDA all compliant container sizes: Capability is needed to certify 30 gal drums, 55 gal drums, 
SWBs, and SLB2s. 

• Reliable throughput: Capability is needed to assay all CH, and RH-TRU, and TRUM waste 
containers to be shipped prior to shipment to WIPP. 
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• Data collection and reporting: Capability is needed for certified NDA equipment to report the 
quantities of the 10 radionuclides for which WIPP has to maintain disposal inventory records and to 
verify that the FGE quantity remains below WIPP limits. 

• Approved NDA equipment: Capability is needed for CBFO-certified assay equipment to be 
available onsite to verify that waste containers meet waste acceptance criteria. 

• Developed dose-to-curies methodology: Capability is required for an approved dose-to-curies 
characterization program for RH-TRU and TRUM waste. 

6.2.2 Capabilities 

This section describes the existing and legacy capabilities that will be used to perform NDA to certify 
waste containers. Section 6.2.3 describes the proposed alternatives to address the capability gaps. 

6.2.2.1 Existing Capabilities 
Currently, the Hanford Site does not have approved NDA equipment or procedures available 
for certification. 

6.2.2.2 Legacy Capabilities 
Previous waste management efforts certified a large number of containers ready for disposal at WIPP. 
This task was carried out exclusively at the WRAP facility . The two GEA vaults and the SuperHENC 
were approved by the CBFO for certification activities for 55 gal drums and SWBs, respectively. 

2336-W and the SuperHENC at WRAP may be restarted to provide a capability for waste certification. 
The 2336-W GEA drum vaults and the SuperHENC may be approved by the CBFO to certify CH 55 gal 
drums and SWBs. WRAP also has two IPAN drum NDA units that may be used to increase throughput 
pending approval from the CBFO. 

The Zetatron neutron tubes must be replaced for the IPAN units to bring the units back to operability, and 
SuperHENC requires repairs to its lift and conveyance systems to reach operational status. Both the IP AN 
and SuperHENC units require the sources used for calibration to be replaced as part of scheduled 
maintenance. 

WRAP·is currently in minimum safe status. Restarting the WRAP-certified NDA capabilities will require 
the following: 

• Hiring and training personnel 

• Updating operations and maintenance procedures 

• Performing preventive and corrective maintenance 

• Repairing existing NDA equipment 

• Obtaining CBFO approval of certification equipment and procedures 

• Performing readiness activities and obtaining DOE and management approval for restart 

6.2.2.3 Waste Requiring Additional Capabilities 
Certifying the WRAP NDA equipment may provide a capability to certify a significant portion of 
the remaining waste containers. The WRAP equipment does not have the capability to assay 
SLB2 containers. 
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6.2.3 Alternatives to Address Capability Gaps 

To satisfy the requirements set forth by the TPA (Ecology et al. , 1989a) and the WIPP waste acceptance 
criteria, the following alternatives are proposed to provide the additional required certified NDE capability: 

• Perform certified NDA using mobile equipment 

• Perform certified NDA at a new Hanford Site facility 

6.2.3.1 Perform Certified Nondestructive Assay Using Mobile Equipment 
This alternative will supply additional certified NDA capability using mobile equipment. Mobile assay 
equipment with the required performance capabilities will be procured or leased and mounted on a trailer 
that can be moved to needed location. Security oversight and co.ntrols will be implemented when needed 
to allow assay of classified waste containers. Multiple trailers will be procured or leased if needed to meet 
throughput requirements. 

SRS has used the large-box gamma detector system to certify waste containers. The system consists of 
four ISOeS detectors and is large enough to examine SLB2s. Depending on priorities and timing for use 
of the system at other DOE sites, the system could be transported to the Hanford Site. 

SRS also used this system for certification of their inventory oflower activity (approximately 500 mrem/hr) 
RH containers. Due to the lack of waste form uniformity, the dose-to-curies method proved unsatisfactory 
for reaching a definitive result. The system detectors were placed far enough from the container to obtain 
an effective assay for analysis. The system was not originally capable of such measurement until it was 
modified. After the modification, the system was reapproved for use in waste certification. 

The Hanford Site is currently using ISOeS units for NDA at PFP and at the 618-10 Burial Ground. 
A methodology for the use of standalone ISOeS units for certification purposes is currently being 
developed. These units would be available for use in the certification process, pending approval from the 
eBFO. Using portable units would allow for all WIPP-certifiable eH-TRU containers to be assayed. 
The minor disadvantage is that larger containers take considerably more time to complete a count. 

Implementation of a mobile certified NDA capability will require the following: 

• Acquiring mobile equipment 

• Hiring and training personnel 

• Updating a DSA 

• Updating a ReRA Part B Permit 

• Developing operations and _maintenance procedures 

• Obtaining eBFO approval of certification equipment and procedures 

• Performing readiness activities and obtaining DOE and management approval to starting operation 

6.2.3.2 Perform Certified Nondestructive Assay at a New Hanford Site Facility 
This alternative will construct a new Hanford Site facility to certify TRU and TRUM waste for disposal 
at WIPP. The new facility will be designed to meet all performance requirements, and the facility location 
will be chosen to minimize transportation of waste containers. Potential locations include areas near 
T Plant or the ewe. Both potential locations are large enough for a facility of the needed size. This new 
facility design will include provisions for the safe handling of RH waste containers ready for the 
certification process. 
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Construction of the new facility will not be completed in time to support the projected need date for 
characterization activities. This alternative will require that an interim capability be in place until the 
facility is operational. Following completion of the M-091 milestone activities, the new facility will be 
repurposed to support other projects. 

The new facility could be part of a larger, new facility designed to perform other waste management 
activities such as characterization, waste processing, or waste shipment. The advantage of a new facility is 
that it will be designed to meet the needs of the certification activity, and collocation with other waste 
management activities will reduce waste container handling and transportation. This facility would be 
designed to efficiently handle and process the necessary container types to improve throughput. 

Site construction of a new certification facility will require a number of activities: 

• Constructing the facility and procuring new equipment 

• Hiring and training personnel 

• Developing a DSA 

• Developing a RCRA Part B Permit 

• Developing operations and maintenance procedures 

• Obtaining CBFO approval of certification equipment and procedures 

• Performing readiness activities and obtaining DOE and management approval to starting operation 

6.2.3.3 Procure Certified Nondestructive Assay Equipment from Other Sites 
This alternative will procure NDA equipment from other sites in order to assay waste containers as part of 
the certification process. This would reduce the costs associated with purchasing all new equipment by 
using existing certified technologies no longer required at other sites. The main cost would be associated 
with transporting the equipment. Scheduling considerations must also be evaluated to ensure that the 
equipment would be available to satisfy Hanford Site needs while not impacting productivity at other sites. 

Procuring NDA equipment from other sites will require the following: 

• Hiring and training personnel 

• Developing and implementing a procedure for operation of equipment 

• Procuring equipment 

• Installing and starting up equipment 

• Scheduling with other sites to ensure equipment is available when it is needed 

6.3 Summary of Alternatives for Certification 
The use of existing and legacy capabilities will be.adequate to certify TRU and TRUM waste in 55 gal 
drums and SWBs. A new capability is needed for both NDE and NDA to certify TRU and TRUM waste 
in SLB2 containers. Alternatives for these capabilities are proposed in Sections 6.1 .3 and 6.2.3. Table 6-1 
provides a summary of the advantages and disadvantages of each of the proposed alternatives. 
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Table 6-1. Summary of Certification Alternatives to Address Capability Gaps 

Alternative Scope Addressed Advantages Disadvantages 

Modify the Certifiable CH-TRU • HERTR proven effective • Different HERTR model 

HERTR for SLB2s and TRUM 55 gal at SRS for SLB2 from SRS; may need model 

drums, SWBs, NDE certification similar to SRS 

and SLB2s • Uses existing HERTR • If modifying existing 
equipment structure, HERTR will 

• HERTR at Hanford not be available 

stronger than one at SRS; for characterization 

may have use in RH or certification 

container certification 

Perform certified Certifiable CH-TRU • Can be built in • Time to complete building 

NDE and NDA at a and TRUM 55 gal a centralized location may cause delays in overall 

new Hanford Site drums, SWBs, • Designed to meet project 

facility and SLB2s certification needs • Requires use of 

Certifiable RH-TRU and requirements interim capability 

and TRUM 30 gal and • Can be repurposed for use • New set of training and 

55 gal drums by other projects procedures would need to 

• Can be collocated with be established 

other activities 

Perform certified All certifiable CH-TRU • Large box NDA system • Large box NDA currently 

NDEandNDA and TRUM containers proved successful at SRS being used at INL 

using mobile Lower activity • Able to certify 55 gal • Higher activity RH 
equipment certifiable RH-TRU and drums, SWBs, and SLB2s containers will still 

TRUM containers • NDA uUsable for lower oversaturate NDA 

activity RH inventories equipment 

• ISOCS methodology being • Not known when 
developed for approved methodology will 

certification use be released 

Procure certified Certifiable CH-TRU • Uses certified equipment . Reliant on schedules of 

NDEandNDA and TRUM 55 gal that has proven effective at other sites for availability 

equipment from drums, SWBs, other sites 

other sites and SLB2s • Does not purchase 

Certifiable RH-TRU new equipment 

and TRUM 30 gal and 
55 gal drums 

CH contact handled RH remote handled 

HERTR = high-energy real-time radiography SLB2 standard large box 2 

INL Idaho National Laboratory SRS Savannah River Site 

ISOCS in situ object counting system SWB standard waste box 

NDA nondestructive assay TRU transuranic 

NDE nondestructive examination TRUM transuranic mixed 
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7 Shipment 

The purpose of shipment is to transport waste containers to an offsite disposal location. This chapter 
describes the loading and shipping capabilities that will be required to transport all TRU and TRUM 
waste to WIPP for disposal. Provision of the necessary shipment capabilities for TRU and TRUM waste 
is the responsibility of the CBFO; however, this study evaluates alternatives to establish the optimum 
means of achieving this goal. These capabilities are also discussed in this study because generator sites, 
including the Hanford Site, have historically provided the equipment and facilities. 

MLL W and LL Ware disposed at facilities on the Hanford Site. Capabilities to transport these waste 
containers off site for treatment and processing exist, and shipment of MLL W and LL W is an ongoing 
activity. RH-MLL W or LLW containers may require overpacking or the addition of shielding to meet 
transportation and waste acceptance criteria dose-rate limits. Capabilities to ship MLL W and LL W are 
adequate and will not be discussed further in this study. 

Table 7-1 identifies the disposal site, conveyance/cask, and payload containers for all of radioactive waste 
discussed in this study. The National TRU Program supplies all of the conveyances and casks for TRU 
and TRUM waste. There are currently 84 TRUPACT-II casks, 6 TRUPACT-III, 15 HalfPACT casks, and 
12 RH-TRU 72-B casks in the fleet. 

Table 7-1. Shipment Overview 

Waste Type Disposal Site Conveyance/Cask Payload Container 

TRUPACT-II 55 gal drum 

CH-TRU and TRUM WIPP TRUPACT-ill SWB 

HalfPACT SLB2 

RH-TRU72-B 
55 gal drum inside 

RH-TRU and TRUM WIPP removable lid canister 
HalfPACT 

Shielded container 

MLLW 
MWTs and ERDF 

Standard commercial vehicle 
(Hanford Site) 

LLW 
MWTs and ERDF 

Standard commercial vehicle 
(Hanford Site) 

CH contact handled 
SWB standard waste box 

ERDF Environmental Restoration Disposal Facility 
TRU transuranic 

LLW low-level waste 
TRUM transuranic mixed 

MLLW mixed low-level waste 
TRUPACT Transuranic Package Transporter Model 

MWT Mixed Waste Trench 
WIPP Waste Isolation Pilot Plant 

SLB2 standard large box 2 

Figure 7-1 illustrates the number of loaded shipments to be sent to WIPP. 
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See the Terms List\ Section 1.1, or Appendix A for definitions of terms used in this figure. 

Figure 7-1 ; Estimated Number of Shipments to WIPP 

7.1 Contact-Handled Transuranic and Transuranic Mixed Shipments 
As noted in Table 7-1 , three casks can be used to transport e H-TRU and TRUM waste; the TRUPAeT-11, 
TRUPAeT-III, and HalfPAeT casks. During previous waste shipment campaigns, more than 4,400 m3 

(approximately 17,200 containers) of eH-TRU and TRUM waste were shipped to WIPP using 
TRUPAeT-11 casks. This waste was containerized in 55 gal drums, 85 gal drums, SWBs, and 
I 0-drum overpacks. 

For the purposes of this study, acceptable payload containers for transportation to WIPP will be restricted 
to 55 gal drums, SWBs, and SLB2s. Other containers (e.g., 85 gal drums and IO-drum overpacks) can be 
shipped, but these containers are only received at WIPP on a case-by-case basis because their physical 
configuration causes inefficient mine use. Table 7-2 describes the capacity and limitations of acceptable 
eH-TRU and TRUM payload containers. 

During previous waste shipment campaigns, loading and shipping activities were performed at the 
WRAP, which was able to complete five shipments per week (equivalent to 200 shipments each year). 
Assuming a similar throughput, the estimated 650 remaining shipments of eH for M-091 milestone waste 
would be completed in just over 3 years. Figure 7-2 depicts a loaded TRUPAeT-11 cask, and Figure 7-3 
shows SWBs in storage at the ewe. 

A small subset of the eH-TRUM waste will be packaged in SLB2s that require shipment in 
TRUPAeT-III casks. The SLB2 is a specialized payload container approximately 9 ft long by 6 ft wide 
by 6 ft high, with a top-loading and a bottom-loading option. All SLB2s currently at the Hanford Site are 
top-loading (Figure 7-4). The volume of an SLB2 is approximately 7.39 m3• 
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Table 7-2. Capacity and Limitations of Acceptable CH-TRU/M Payload Containers 

WIPP-
Acceptable 

CH-TRU and 
TRUM 
Payload Transport 

Container Packaging 

TRUPACT-II 
55 gal drum 

HalfPACT 

TRUPACT-11 
SWB 

HalfPACT 

SLB2 TRUPACT-III 

CH contact handled 

FGE fissile gram equivalent 

SLB2 = standard large box 2 

SWB = standard waste box 

Containers per 
Shipment 

42 

21 

6 

3 

1 

Maximum 
Radiation 

Maximum Contact Dose 
Payload Rate of 

Container Payload 
Gross Weight Container Plutonium-239 

(lb) (mrem/br) FGE Limit 

1,000 200 200 

4,000 200 325 

10,500 200 325 

TRU = transuranic 

TRUM = transuranic mixed 

TRUP ACT = Transuranic Package Transporter Model 

WIPP = Waste Isolation Pilot Plant 

The CH-TRUM waste in SLB2s 
was generated after June 30, 2009, 
and is not within the scope of the 
M-091 milestones. A total of 
20 SLB2s are in storage. 
Projections indicate that another 
240 SLB2s will be generated 
during Hanford Site cleanup 
activities, and 110 of these will be 
generated before 2018. 

HalfPACT casks are generally used 
to transport CH waste from small 
generators. These casks can 

Figure 7-2. Loaded TRUPACT-11 Casks at WRAP 

contain seven drums, or one SWB. 
HalfPACT casks may also be 
used for unusual loads 
(e.g. , heavy drums). 

CH-TRU and TRUM waste shipments will be made with the support of the CH mobile loading unit 
(MLU). The CH MLU is a team designated by DOE to support TRUPACT-11, HalfPACT, and 
TRUPACT-III loading and shipment certification. The MLU also supplies the conveyances. The Hanford 
Site will supply other required personnel and loading equipment as agreed with the CBFO. 
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7.1 .1 Requirements 

This section provide descriptions 
of the significant regulatory and 
functional requirements related to 
the loading of waste for shipment 
to WIPP. These regulatory 
requirements include actions that 
must be taken to meet WIPP waste 
acceptance criteria. 

7.1.1.1 Regulatory Requirements 

Several external requirements 
affect waste management 
activities. External requirements 
related to waste shipment include 
the following: 

• The TPA (Ecology et al. , 
1989a) requires shipment of 
all MLL W and TRUM waste 
currently in aboveground 
storage at the ewe and the 
SWOe, and all remaining 
TRUM waste in the burial 
grounds, to an offsite location 
by September 30, 2030. 

• ReRA and dangerous waste 
requirements apply to the 
shipment of TRUM waste to 
WIPP. These requirements 
include the manifesting of 
the shipment 
and recordkeeping. 

Internal requirements from the 
nuclear safety and worker 
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Figure 7-3. SWBs Ready for Loading into TRUPACT-11 Casks 

Figure 7-4. Stored SLB2s in the ewe 

protection programs will also affect certification activities. 

7.1.1.2 Contact-Handled Transuranic and Transuranic Mixed Waste Shipment Functions 

eH-TRU and TRUM waste packaged in 55 gal drums, SWBs, or SLB2s will be loaded into an appropriate 
transport configuration. The required functions to perform these activities are described in this section. 

Load Contact-Handled Waste into TRUPACT-11 and Half PACT Casks 

The following bullets list required functions to load eH-TRU and TRUM waste contained in 55 gal 
drums or SWBs into TRUPAeT-11 and HalfPAeT casks: 
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• Loading facility: Capability is needed to provide a facility for loading waste containers into the cask. 
The facility will be sized to accommodate the transportation vehicle; the tractor unit will not be stored 
inside the facility. 

• Weather protection: Capability is needed for a weatherproof and climate-controlled location for 
loading the casks. Dust particles must be kept to a minimum due to the need for sealing 
TRUPACT-Ils and HalfPACTs. 

• Crane: Capability is needed to lift the inner and outer lids of the TRUPACT-11 and to allow use of 
the adjustable center of gravity lifting fixture (ACGLF). The crane will be rated for a minimum of 
5 tons and will be able to lower drum and SWB loads from above into the TRUPACT-II and 
HalfPACTs cas}c. 

• Ventilation: Capability is needed for a loading facility with adequate ventilation to control the 
release ofradioactive contamination and maintain worker safety. 

• Leak test: Capability is needed to close and leak test the casks. 

• Shrink wrap: Capability is needed to shrink-wrap drum loads. 

• Equipment storage: Capability is needed to store shipping and loading equipment, including 
the ACGLF. 

• Working platforms: Capability is needed to enable close personnel access to the TRUPACT-II 
and HalfP ACT casks. 

• Container handling: Capability is needed to safely and efficiently move and handle payload 
containers and shrink-wrapped groups of containers (e.g., seven-packs). 

• Lag storage: Capability is needed to store certified containers to ensure weather or unforeseen delays 
do not affect production. 

• Container tracking: Capability is needed to manage and track movement of all containers in the 
loading facility. 

Load Contact-Handled Waste into TRUPACT-111 Casks 

The following bullets list required functions to load CH-TRU and TRUM waste contained in SLB2s into 
TRUPACT-III casks: 

• Loading facility: Capability is needed to provide a facility for loading waste containers into the cask. 
The facility will be sized to accommodate the transportation vehicle; the tractor unit will not be stored 
inside the facility. 

• Weather protection: Capability is needed for a weatherproof and climate-controlled location for 
loading the casks. Dust particles must be kept to a minimum due to the need for sealing 
TRUPACT-IIIs. 

• Cask handling: Capability is needed to remove the TRUPACT-III cask from the transportation 
trailer and place it onto a horizontal platform where the inner and outer front walls of the cask can be 
removed. The TRUPACT-III casks are end-loading; the capability will include means of removing 
the outer and inner end walls and storing them safely during loading operations. 
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• SLB2 loading: Capability is needed to place SLB2s horizontally into the TRUPACT-Ills 
(e.g., roller table). 

• Ventilation: Capability is needed for a loading facility with adequate ventilation to control the 
release of radioactive contamination and maintain worker safety. 

• Leak test: Capability is needed to close and leak test the TRUPACT-Ill casks. 

• Equipment storage: Capability is needed to store shipping and loading equipment, including 
roller tables. 

• Working platforms: Capability is needed to enable close personnel access to the 
TRUPACT-Ill casks. 

• Container handling: Capability is needed to safely and efficiently move and handle SLB2s. 

• Lag storage: Capability is needed to store certified SLB2s to ensure weather or unforeseen delays do 
not affect production. 

• Container tracking: Capability is needed to manage and track movement of all containers in the 
facility, including loading and offsite shipment. 

7 .1.2 Capabilities 

This section describes the existing and legacy capabilities that will be used to ship CH-TRU and TRUM 
waste containers to WIPP. Section 7 .1.3 describes the proposed alternatives to address the capability gaps. 

7.1.2.1 Existing Capabilities 
There are no readily available loading 
and shipping capabilities for CH-TRU 
and TRUM waste. 

TRUPACT-11 casks were loaded and 
shipped at WRAP during previous 
waste management campaigns. 
The Hanford Site has never had the 
capability required to load HalfPACT 
or TRUPACT-III casks. 

7.1.2.2 Legacy Capabilities 
Previous waste management efforts 
shipped a large number ofCH-TRU 
and TRUM waste containers to WIPP 
for disposal. These containers were 
loaded into TRUPACT-11 casks at 
WRAP (Figure 7-5). Figure 7-5. Loading a TRUPACT-11 with TRUM 

Waste Drums at WRAP 
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WRAP may be restarted to ship CH 55 gal drums and SWBs to WIPP. The facility has a dedicated 
shipping area for loading ofTRUPACT-11 casks and a lag storage area for certified containers in order to 
eliminate transport distance. Containers were loaded into the TRUPACT-11 cask using a facility-mounted 
bridge crane. 

With the exception of specific items supplied by WIPP (e.g., ACGLF), all of the required capabilities 
identified in Section 7.2.1.2 for preparing and loading 55 gal drums and SWBs into TRUPACT-11 casks 
are met by restoring capabilities that were previously used at WRAP. 

WRAP has not previously loaded a HalfPACT, but it is likely that the current setup used for 
TRUPACT-11 casks will be sufficient with little to no modification. 

WRAP is currently in minimum safe status. Restarting the WRAP TRUPACT-11 loading and shipping 
capabilities would require the following: 

• Hiring and training personnel 

• Updating operations and maintenance procedures 

• Upgrading computer software 

• Performing preventive and corrective maintenance 

• Performing readiness activities and obtaining DOE and management approval for restart 

Figure 7-1 quantifies the projected task. Because the shipping capabilities at WRAP previously enabled 
a shipment rate equivalent to approximately 200 TRUPACT-11 shipments per year with a reasonable 
amount of spare capacity, restoring these capabilities will be adequate to complete the required shipment 
ofCH-TRU and TRUM 55 gal drums and SWBs. 

7.1.2.3 Waste Requiring Additional Capabilities 
The loading area at WRAP does not have the capability to load TRUPACT-III containers. This capability 
is needed to ship CH-TRU and TRUM waste contained in SLB2s. 

7 .1.3 Alternatives to Address Capability Gaps 

To satisfy the requirements set forth by the TPA, WIPP waste acceptance criteria, and CH-TRAMPAC, 
the following proposed alternatives that would provide the capability to ship CH-TRU and TRUM waste 
contained in SLB2s using TRUPACT-III casks are discussed in the following sections. These alternatives 
are as follows: 

• Modify an existing facility to load and ship TRUPACT-III casks 

• Establish a movable loading facility for TRUPACT-III casks 

Constructing a new custom building to load TRUPACT-III casks would be extremely inefficient from 
a cost perspective. The projected generation of the relatively small quantity of SLB2s occurs over 
a 20-year period; none of the casks would have to be shipped prior to 2030. 

7.1.3.1 Modify an Existing Facility to Load and Ship TRUPACT-111 Casks 
This alternative will modify an existing facility to load and ship TRUPACT-III casks. Figures 7-6 and 7-7 
are photographs of typical TRUPACT-III loading operations. 
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Figure 7-6. TRUPACT-111 Placed on Loading Platform 
(Courtesy of Savannah River Site) 

Because the TRUPACT-III cask is 
side-loaded rather than top-loaded (as is 
the TRUPACT-11), the configuration of 
the WRAP loading area does not work 
well for loading the TRUPACT-III cask, 
and the WRAP TRUPACT-11 loading 
area will not be considered for this 
activity. Possible locations for the 
TRUPACT-III loading operation include 
2706-T at T Plant, 2404-WC at WRAP, 
and a building at the CWC. 

This alternative will allow loading and 
shipping year-round. Because the 
projected number ofCH-TRU and 
TRUM waste shipments requiring the 
TRUPACT-III cask is small, the use of 
mobile/portable and temporary 
equipment within the facility would be 
incorporated as much as possible, and 

The TRUPACT-III is mounted on a trailer 
and SLB2s are inserted via a roller 
platform (roller platform is included as part 
of the assembly ofTRUPACT-III trailer). 
The loading platform ensures that the 
exterior bumpers of the SLB2 align with 
the interior grooves of the TRUPACT-III 
(the bumpers and grooves are shown in 
Figure 7-6). To move the SLB2 onto the 
roller platform, it will be necessary to have 
enough ceiling and maneuverability to lift 
the SLB2 onto the roller platform, as well 
as install the sealing door after it is loaded. 
Lifting the SLB2 would be most easily 
performed with a forklift. Once the SLB2 is 
loaded into the TRUPACT-III, the roller 
platform will be removed and the sealing 
door will need to be added. At the SRS, a 
4 ton capacity crane system was used to lift 
and place the door. 

Figure 7-7. TRUPACT-111 Loading Operations 
(Courtesy of Savannah River Site) 

physical modifications will be minimized. In consideration of preserving as much open space as possible 
for SLB2 loading operations, it would be preferable not to have certification equipment present in the 
same facility structure. Having the certification equipment and loading in separate areas will allow both 
operations to occur concurrently without possible interference from one another. 

Modification of an existing facility to load and ship TRUPACT-III casks will require the following: 

• Facility Design/modification 

• Training personnel 
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• Updating the facility DSA 

• Updating the facility RCRA Part B Permit 

• Developing operations and maintenance procedures 

• Procuring and installing equipment to support TRUP ACT-III loading activities 

• Performing readiness activities and obtaining DOE and management approval to starting operation 

7.1.3.2 Establish a Movable Loading Facility for TRUPACT-111 Casks 
This alternative is similar to that discussed in Section 7 .1.3 .1 , but it would require a temporary structure 
( e.g. , tent) to provide weather protection and temperature control for the mobile/portable and temporary 
equipment. This approach is used at SRS. Using this configuration, SRS projected that they could ship up 
to four SLB2s per week. A loading operation took one 12-hour shift per SLB2 container. 

The facility would need to be located near the CWC and WRAP to avoid unnecessary container handling 
and transportation prior to placement in the shipping cask. · 

Establishing a movable loading facility to perform TRUPACT-III cask loading and shipping activities 
would have the following requirements: 

• Procuring equipment 

• Hiring and training personnel 

• Developing a DSA 

• Developing a RCRA Part B permit 

• Developing operations and maintenance procedures 

• Performing readiness activities and obtaining DOE and management approval to starting operation. 

7 .2 Remote-Handled Transuranic and Transuranic Mixed Waste Shipments 
As noted in Table 7-1 , the RH-TRU 72-B and HalfPACT casks can be used to transport RH-TRU and 
TRUM waste. The only WIPP acceptable payload containers for RH-TRU and TRUM waste are 
removable lid canisters and shielded containers. 

Although both removable lid canisters and shielded containers are acceptable at WIPP, the use of shielded 
containers will likely be preferred in the future because the containers can be placed on the floor of the 
mine (as opposed to the removable lid canisters, which are inserted into holes in the mine walls). The type 
of payload used will determine the number of shipments required and, thus, the overall schedule. 
Table 7-3 describes the capacity and limitations of acceptable RH-TRU and TRUM payload containers. 
Currently, 12 RH-TRU 72-B casks and 15 HalfPACTs are available for use in the fleet provided by DOE. 

The number of projected RH-TRU and TRUM waste shipments is identified in Figure 1-3. Of the 
6,400 shipments, 1,750 will be needed to dispose the waste within the scope of the M-091 milestones. 
The number of shipments projected in Figure 7-1 is a rough estimate and is dependent upon projections of 
future waste generation, as well as estimates of the cesium-13 7 content of typical drums following 
processing. Cesium-137 content is a major concern as it is a very high gamma emitter, which results in 
a high dose rate, even if the container curie content is low. WIPP has very strict limits on the amount of 
RH-TRU waste that can be storedin exceedance of 100,000 mrern/hr. 

7-9 



CHPRC-02916, REV. 0 

Table 7-3. Capacity and Limitation of Acceptable RH-TRU/M Payload Containers 

RH-TRU 
andTRUM 

Payload 
Container 

Removable 
lid canister 

Shielded 
container 

RH 

TRU 

TRUM 

Transport 
Packaging 

RH-TRU 
72-B 

HalfPACT 

remote handled 

transuranic 

transuranic mixed 

Payload 
Casks Containers 

per per 
Shipment Shipment 

I I 

3 9 

Assumptions regarding the different conveyance 
configurations that could be used for shipment 
(HalfPACTs and/or RH-TRU 72-B casks) are 
identified in CHPRC-02999 . The analyses used in 
this study limit each 55 gal drum in a removable lid 
canister to 4 Ci of cesium-137 and each 30 gal 
drum inside a shielded container to 2 Ci of 
cesium-137. 

Preliminary shipment schedules indicate that 
additional conveyances may need to be procured to 
support required completion dates. 

RH-TRU and TRUM waste shipments will be made 
with the support of the RH MLU. The RH MLU 
is a team designated by DOE to support RH-TRU 
72-B and HalfPACT cask loading and shipment 
certification. The minimum number of personnel to 
achieve one to five shipments per week is 
as follows: 

• One transportation certification official 

• Two qualified cask/canister loading operators 
and Level II helium leak testers 

The MLU also supplies the conveyances. 
The Hanford Site will supply other required 
personnel and loading equipment as agreed with 
the CBFO. Figure 7-8 illustrates a removable lid 
canister being loaded into an RH-TRU 72-B cask. 

Maximum 
Maximum Radiation 

Payload Contact 30 gal 
Container Dose Rate Drums 

Gross of Payload Cesium-137 per 
Weight Container Limit Payload 

(lb) (mrem/hr) (Ci) Container 

>200 Four per 
8,000 30 or 55 gal 3 

<1,000,000 drum 

2,260 200 2 1 

Figure 7-8. Removable Lid Canister Loading 
into RH-TRU 72-B Cask 

(courtesy Argonne National Laboratory) 
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7.2.1 · Requirements 

This section describes the significant regulatory and functional requirements related to the loading of 
waste for shipment to WIPP. These regulatory requirements include actions that must be taken to meet 
WIPP waste acceptance criteria. 

7.2.1.1 Regulatory Requirements 
Several external requirements affect waste management activities. External requirements related to waste 
shipment include the following: 

• The TPA (Ecology et al. , 1989a) requires shipment of all MLLW and TRUM waste currently in 
aboveground storage at the CWC and the SWOC, and all remaining TRUM waste in the burial 
grounds, to an offsite location by September 30, 2030. 

• RCRA and dangerous waste requirements apply to the shipment ofTRUM waste to WIPP. These 
requirements include the manifesting of the shipment and recordkeeping. 

Internal requirements from the nuclear safety and worker protection programs will also affect 
certification activiti'es. 

Cask-specific requirements for the shipment of RH TRU and TRUM waste are contained in the 
following documents: 

• RH-TRAMP AC (DOE, 2010): Defines the applicable requirements for a payload to be transported 
in RH-TRU 72-B packaging. 

• CH-TRAMP AC (DOE, 2013): Defines the applicable requirements for a payload to be transported 
in HalfP ACT packaging. 

The RH-TRU 72-B cask can transport one removable lid canister, which can contain up to three 55 gal 
drums. Generally, the 55 gal drums contain 30 gal drums, although thi.s configuration is not always used. 
The radiological activity of the waste placed inside the removable lid canisters must not cause the 
hypothetical accident condition at a distance of 1 m (3 .3 ft) from the external surface of the RH-TRU 
72-B cask to be greater than 1,000 mrem/hr. 

For all RH-TRU and TRUM waste containers accepted at WIPP, no more than 5 percent by volume of the 
waste may have a surface dose rate in excess of 100,000 mrem/hr. 

The HalfPACT cask can transport three shielded containers, which contain lower dose rate RH-TRU and 
TRUM waste in 30 gal drums. The dose rate on the external surface of the shielded container is less than 
200 mrem/hr (i.e., CH). The shielded containers look very similar to 55 gal drums but are marginally 
smaller in diameter. A shipment ofHalfPACT casks contains three casks; consequently, nine shielded 
containers can be shipped at one time. 

7.2.1.2 Remote-Handled Transuranic and Transuranic Mixed Waste Shipment Functions 
RH-TRU and TRUM waste packaged in 30 gal or 55 gal drums will be loaded into an appropriate 
transport configuration. The functions required to perform these activities are described in this section. 

Load 55 Gallon Drums into Removable Lid Canisters 

The following bullets list required functions to load 55 gal drums into removable lid canisters: 

• Shielding: Capability is needed to provide shielding to minimize worker exposure to radiation. 

7-11 



CHPRC-02916, REV. 0 

• Loading facility: Capability is needed to provide a facility for loading waste containers into the cask. 
The facility will be sized to accommodate the transportation vehicle; the tractor unit will not be stored 
inside the facility. The loading facility will be sized to accommodate staging ofloaded RH-TRU and 
TRUM 55 gal drums and loaded removable lid canisters. The height of the loading facility will allow 
vertical loading of drums into removable lid canisters. 

• Weather protection: Capability is needed for a weatherproof and climate-controlled location 
for loading the casks. Dust particles must be kept to a minimum due to need to seal the removable 
lid canisters. · 

• Crane: Capability is needed to lower a drum from above into the removable lid canister. 

• Working platforms: Capability is needed to enable close personnel access to the removable lid 
canisters as they are loaded from above. 

• Container handling: Capability is needed to safely and efficiently handle RH-TRU and TRUM 
55 gal drums. This includes handling the interim shielded storage containers used for the drums and 
the safe removal of the drums from the storage container. 

• Lag storage: Capability is needed to store of certified containers to ensure that weather or unforeseen 
delays do not affect_production. 

• Container tracking: Capability is needed to manage and track movement of all containers in the 
facility, including loading and offsite shipment. 

Load Removable Lid Canisters into Remote-Handled Transuranic 72-B Casks 

The following bullets list required functions to load removable lid canisters into RH-TRU 72-B casks: 

• Shielding: Capability is needed to provide shielding to minimize worker exposure to radiation. 

• Loading facility: Capability is needed to provide a facility for loading waste containers into the cask. 
The facility will be sized to accommodate the transportation vehicle; the tractor unit will not be stored 
inside the facility. 

• Weather protection: Capability is needed for a weatherproof and climate-controlled location for 
loading the casks. Dust particles must be kept to a minimum due to need to seal the RH-TRU 
72-B cask. 

• Crane capability: Capability is needed to lift the RH-TRU 72-B cask outer and inner lids and place 
them in a safe storage location during loading operations. The crane will also be capable of placing 
removable lid canisters from above into the RH-TRU 72-B casks. 

• Ventilation: Capability is needed for a loading facility with adequate ventilation to control the 
release of radioactive contamination and maintain worker safety. 

• Leak test: Capability is needed to close and leak test the casks. 

• Equipment storage: Capability is needed to store shipping and loading equipment. 

• Working platforms: Capability is needed to enable close personnel access to the RH-TRU 
72-B casks as they are loaded from above. 
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• Container handling: Capability is needed to safely and efficiently move and handle RH removable 
lid canisters. 

• Lag storage: Capability is needed to store of certified containers to ensure that weather or unforeseen 
delays do not affect production. 

• Container tracking: Capability is needed to manage and track movement of all containers in the 
facility, including loading and offsite shipment. 

Load Shielded Containers into Half PACT Casks 

The following bullets list required functions to load shielded containers into HalfPACT casks : 

• Loading facility: Capability is needed to provide a facility for loading waste containers into the cask. 
The facility will be sized to accommodate the transportation vehicle; the tractor unit will not be stored 
inside the facility . 

• Drum overpacking: Capability is needed to overpack 30 gal drums into shielded containers. 

• Weather protection: Capability is needed for a weatherproof and climate-controlled location for 
loading the casks. Dust particles must be kept to a minimum due to need to seal the HalfPACT casks. 

• Crane capability: Capability is needed to lift HalfPACT cask outer and inner lids and place them in 
a safe storage location during loading operations. The crane will also be able to lower shielded 
containers from above into the HalfPACT cask. 

• Ventilation: Capability is needed for a loading facility with adequate ventilation to control the 
release of radioactive contamination and maintain worker safety. 

• Leak test: Capability is needed to close and leak test the casks. 

• Shrink wrap: Capability is needed to shrink-wrap drum and SWB loads. 

• Equipment storage: Capability is needed to store shipping and loading equipment, including 
theACGLF. 

• Working platforms: Capability is needed to enable close personnel access to the HalfPACT casks. 

• Lag storage: Capability is needed to store of certified containers to ensure that weather or unforeseen 
delays do not affect production. 

• Container tracking: Capability is needed to manage and track movement of all containers in the 
facility, including loading and offsite shipment. 

7 .2.2 Capabilities 

This section describes the existing and legacy capabilities that will be used to ship RH-TRU and 
RH-TRUM waste containers to WIPP. Section 7.1.3 describes the proposed alternatives to address the 
capability gaps. 

7.2.2.1 Existing Capabilities 
At present, there is no .existing capability to load and ship RH-TRU and RH-TRUM waste at the 
Hanford Site. 
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7.2.2.2 Legacy Capabilities 
The Hanford Site has never previously shipped RH-TRU or RH-TRUM waste to WIPP, so there are no 
legacy capabilities for this waste. 

7.2.2.3 Waste Requiring Additional Capabilities 
The Hanford Site requires a capability to ship RH-TRU and RH-TRUM waste containers to WIPP. 
There are no existing or legacy capabilities for this waste. 

7 .2.3 Alternatives to Address Capability Gaps 

To satisfy the requirements set forth by the TPA (Ecology et al., 1989a), WIPP waste acceptance criteria, 
and RH-TRAMPAC, the following proposed alternatives that would provide the capability to ship 
RH-TRU and RH-TRUM waste containers to WIPP are discussed in the following subsections. 

In order to achieve the TPA milestone to remove all TRUM waste from the Hanford Site by 
September 30, 2030, it is projected that approximately seven shipments of RH waste will need to be made 
to WIPP each week over a 6-year period. This is an aggressive schedule from both a shipping operations 
perspective and the preparatory work that would need to be accomplished to provide such a time frame. 
Appropriate consideration should be given to alternatives that minimize the effects of variables such 
as weather conditions. Because of the high throughput required, performing operations in an outdoor 
environment has been deemed not viable, as the potential for unfavorable weather would lead to potential 
delays. 

WIPP indicates it requires more than 10 hours to perform all of the necessary tasks, from receipt of the 
RH-TRU 72-B cask to emplacement of the removable lid canister into the wall of the disposal room. 
Operational constraints limit the maximum number of RH shipments that WIPP can receive to 
six per week. 

The Hanford Site will still have newly generated waste ( e.g., K Basins sludge, and TRU and TRUM 
waste not within the scope of the M-091 milestones). Shipments of RH-TRU and RH-TRUM waste to 
WIPP will continue after the 2030 date for this waste. 

The following are proposed alternatives to provide the required loading and shipping capabilities for 
RH-TRU and TRUM waste: 

• Build new RH-TRU and TRUM waste loading and shipping facility 

• Use an existing facility for RH-TRU and TRUM-RH 72-B loading 

• Establish a weatherproof loading enclosure for RH-TRU and TRUM waste loading 

7.2.3.1 Build New Remote-Handled Transuranic and Transuranic Mixed Waste Loading 
and Shipping Facility 

This alternative will design and construct a facility specifically designed to load RH waste into 
removable lid canisters, to load removable lid canisters into RH-TRU 72-B casks, and to ship the casks 
to off site disposal. . 

This new facility will also be designed to perform remote operations to load 30 gal drums individually 
into a shielded container. This would be a nearly identical process to placing the containers inside of 
a removable lid canister, using ecology blocks or another temporary shielding to protect operators 
performing the operation. After the drums are secured inside the shielded container, the drums can be 
treated as CH containers because external dose rates will be below 200 mrem/hr. These containers can 
then be staged at a storage area in preparation for the loading of a HalfP ACT shipment. 
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Loading shielded containers into HalfPACT casks could also be considered as an activity to be performed 
in this facility, although the fact that WRAP could perform this function with relatively minimal 
modifications may preclude this. 

The ideal location for this new facility would be near the facility performing the processing of the 
RH waste. This would minimize the transportation required for RH containers eligible for shipment. 

lNL has used a staging area outside of 
the shipping facility for the interim 
storage of RH waste containers 
(Figure 7-9). The ISCs allow for the 
storage of four 30 gal drums with 
built-in grooves for easy movement via 
forklift. This provides a convenient 
way to safely store the RH drums in 
reusable interim containers near to the 
shipping facility while also 
maintaining safety for personnel and 
the environment. Adopting this 
strategy for use at the Hanford Site 
would prove effective in RH shipments 
proceeding smoothly. 

At least 8.8 m (29 ft) of overhead 
Figure 7-9. INL Interim Storage Area 

clearance will be required. The removable lid canister is more than 3.0 m (10 ft) tall, and the RH-TRU 
72-B (which is roughly the same height and mounted on a. trailer) is top-loaded. Additional floor space 
would be needed to allow for space to load containers into the removable lid canisters, which includes a 
staging structure for holding the removable lid canister as containers are inserted inside via crane, as well 
as a storage area for empty removable lid canisters. 

To improve throughput, it will be imperative to have sufficient lag storage for loaded removable lid 
canisters awaiting loading for shipment. This ensures that if during any slow periods during the 
transportation operation, removable lid canisters can still be loaded and prepared to minimize the 
downtime when the trailers return. This will require a well-shielded area that is still accessible; when the 
need to make a shipment occurs, the removable lid canister can be easily removed from storage and 
moved to the RH-TRU 72-B cask loading area. 

lNL and ORNL have made use of a hardened facility for the loading and shipment of RH-TRU 72-B 
casks with a great deal of success. Many aspects of their designs can be considered in order for a similar 
facility built on the Hanford site to achieve the throughput required for the M-091 RH waste. INL 's use of 
lag storage allowed for have a maximum of nine removable lid canisters fully loaded with drums and ' 
ready to be loaded pending availability of a RH-TRU 72-B cask. Because of the bridge crane used at INL, 
the cask had to be removed from the trailer so the removable lid canister could be loaded into the 
RH-TRU 72-B cask. A taller bridge crane would eliminate the extra step ofremoving and re-adding the 
RH-TRU 72-B cask to the trailer, resulting in a reduction in the number of lifts required and a greater 
throughput. Worker radiation protection can be achieved using mobile shield walls and ecology blocks, 
which allow for flexibility to change with the day-to-day requirements that built-in walls would not allow. 
Using these types of temporary shielding in the cask loading bay, lNL operators performed the work 
safely when loading removable lid canisters and RH-TRU 72-B casks. 
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Working closely with DOE and the CBFO, the facility will be designed to take advantage of lessons 
learned from performance of this type of program at other facilities . In addition, DOE and the CBFO 
could offer additional considerations if they were to introduce a larger, compliant RH container for 
shipment and proceeding storage at WIPP. This possibility would affect many parameters of the facility to 
be built, including the amount of floor space, the amount of headspace, and the equipment required for 
loading and shipping operations. 

The scope of the activities performed in a new loading facility should consider whether the efficiency or 
cost effectiveness for characterizing, processing, and/or certifying the waste containers in the same 
building. As shown in CHPRC-02999, a total of2,400 projected RH-TRU 72-B cask shipments will need 
to be made. With each RH-TRU 72-B cask having three RH waste containers, this would result in 
a considerable amount of time for transportation if the processes were separate. 

Building a new RH-TRU and TRUM waste loading and shipping facility will require the following: 

• Constructing new facility and procurement of equipment 

• Hiring and training personnel 

• Developing a DSA 

• Developing a RCRA Part B Permit 

• Developing operations and maintenance procedures 

• Performing readiness activities and obtaining DOE and management approval to starting operation 

7.2.3.2 Use an Existing Facility for Remote-Handled Transuranic and Transuranic Mixed 
RH 72-B Loading and Shipping 

This alternative will use an existing facility for loading and shipping certified RH-TRU and TRUM waste 
containers into RH-TRU 72-B casks. 

A major required capability for the loading ofremovable lid canisters into the RH-TRU 72-B cask is the 
amount of vertical clearance required. While mounted on the trailer in a vertical loading position, the 
RH-TRU 72-B cask is just under 4 m (13 ft) from the ground. The removable lid canister with the lift 
fixture is 3.7 m (12 ft) long. Considering the additional rigging required, this capability will require 
a crane height of at least 9 .1 m (30 ft) and the ability to lift up to 8,000 lb (the maximum removable lid 
canister gross weight under RH-TRAMPAC ruling). The required height clearance can be reduced 
slightly by separating the RH-TRU 72-B cask from the trailer and placing it at a staging area; however, 
this adds additional lifts and increases the time to complete loading (which should be avoided if possible 
given the expected throughput required). 

The ability to maintain throughput is also important for loading and storing removable lid canisters. This 
capability would allow for removable lid canisters to be loaded with certified RH-TRU and TRUM waste 
containers and then stored in a well-shielded area to be loaded into a RH-TRU 72-B cask once 
conveyance is available. Placing these canisters in shielded storage would allow personnel to work in the 
loading area without risk of high exposure. 

Facilities able to provide the necessary vertical clearance include T Plant. The vertical clearance would be 
achievable using the railroad access tunnel, which allows for canyon crane loading and unloading. 
A limitation with T Plant is that the facility will be actively accepting waste from the K Basins for 
storage, thus limiting canyon access and the use of T Plant cells for storing loaded removable lid 
canisters. The T Plant canyon crane will have spare parts from the U Plant canyon crane that can be used 
in possible future maintenance activities. 
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Using an existing facility for the loading and shipping ofRH-TRU 72-B casks will require the following: 

• Developing and implementing procedures 

• Hiring and training personnel 

• Performing preventive and corrective maintenance 

• Procuring and installing equipment 

• Performing readiness activities and receiving DOE and management approval for restart operations 

7.2.3.3 Establish a Weatherproof Loading Enclosure for Remote-Handled Transuranic 
and Transuranic Mixed Waste Loading and Shipping 

This alternative will establish a weatherproof loading enclosure at the Hanford Site to perform RH waste 
loading and shipping activities. 

An outdoor RH-TRU 72-B cask 
loading operation has been 
conducted at Argonne National 
Laboratory (ANL) since 2007 
to load and ship RH-TRU 
and TRUM waste to WIPP. 
The operation used drum storage, 
removable lid canister loading and 
storage, and RH-TRU 72-B cask 
loading. Figure 7-10 depicts the 
ANL removable lid canister 
storage structure and shipping 
area. The removable lid canister 

Figure 7-10. Movable Loading Facility storage area provides weather 
protection for the canisters. 
The major disadvantage to this 

configuration is that weather heavily dictates throughput. ANL had a much more lenient throughput 
requirement, so weather was never a major issue. High winds are a common occurrence on the Hanford 
Site, which would cause unsafe conditions for crane operation. 

Due to the high throughput that needs to be maintained at the Hanford Site, a large tent structure would be 
erected to protect workers and equipment from adverse weather effects and reduce possible delays. 
Shielding to protect workers from exposure would be provided by ecology blocks. A similar structure to 
the one built at ANL could be erected to allow for safe storage of removable lid canisters awaiting 
shipment casks. 

The tent structure will need to allow enough clearance for the crane to be able to load a removable lid 
canister into the RH-TRU 72-B cask. This requires a crane height of approximately 9 .1 m (30 ft) in order 
to load the canister into the RH-TRU 72-B cask while keeping the crane mounted on the trailer. 
The height requirement could decrease slightly if the cask is removed from the trailer before loading, but 
this would require that an area be built to hold the cask in place for canister insertion. This would add 
additional required lifts to the overall process, thus decreasing throughput and introducing additional 
systems to maintain. 

This enclosure could also support the loading of shielded containers into the HalfPACT transport cask. 
The equipment used in the RH-TRU 72-B system will be sufficient to perform loading operations for this 
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system. The main difference is that 30 gal drums will be individually placed into shielded containers that 
reduce their external dose rates to CH levels. This process would be similar to the process used for 
removable lid canister loading and has the same set of concerns regarding worker safety and 
exposure protection. 

Establishing a movable loading facility to perform RH-TRU and TRUM cask loading and shipping 
activities will require the following: 

• Hiring and training personnel 

• Developing a DSA 

• Developing a RCRA Part B Permit 

• · Developing operations and maintenance procedures 

• Procuring and installing equipment 

• Performing readiness activities and obtaining DOE and management approval to starting operation 

7 .3 Summary of Alternatives 
The use of existing and legacy capabilities will be adequate to load CH-TRU and TRUM waste in 55 gal 
drums and SWBs into TRUPACT-11 casks for shipment to WIPP. A new capability is needed to load 
CH SLB2 containers into TRUPACT-III casks. 

A new capability is also needed to load RH-TRU and TRUM containers into casks for shipment to WIPP. 
Alternatives for this capability are proposed in Section 7.2.3. 

Table 7-4 summarizes the advantages and disadvantages of each of the shipping alternatives. 

Table 7-4. Summary of Shipment Alternatives to Address Capability Gaps 

Alternative Scope Addressed Advantages Disadvantages 

Modify existing facility CH-TRU and TRUM • Allows large quantity of • Low number of projected 
to load and ship waste overpacked into direct-loaded waste to be SLB2s as part of 
TRUPACT-III casks SLB2 containers shipped in WIPP- M-091 milestones 

compliant container 
• Multiple facility options 
• TRUPACT-III has been 

used by other sites 
• Could make use of 

equipment already onsite 

Establish a movable CH-TRU and TRUM • Uses tent structure for • Low number of projected 
loading facility for waste overpacked into weatherproofing SLB2s as part of 
TRUPACT-III casks SLB2 containers • Proven effective by other M-091 milestones 

sites such as SRS 
• Could make use of 

equipment already onsite 

Build new RH-TRU All RH-TRU and • Proven very effective at • No RH shipping 
and TRUM loading and TRUM 30 gal drums ORNL and INL capability until facility 
shipping facility • Uses lag storage to startup 

store loaded removable • Significant RCRA permit 
lid canisters for modifications required 
higher throughput 
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Table 7-4. Summary of Shipment Alternatives to Address Capability Gaps 

Alternative Scope Addressed 

Use an existing facility All RH-TRU and 
forRH-TRU and TRUM 30 gal drums 
TRUM 72-B loading 
and shipping 

Construct a All RH-TRU and 
weather-proof loading TRUM 30 gal drums 
enclosure for RH-TRU 
and TRUM loading 

ANL 

CH 

INL 

ORNL 

RH 

SLB2 

SRS 

SWB 

TRU 

TRUM 

TRUPACT 

Argonne National Laboratory 

contact handled 

Idaho National Laboratory 

Oak Ridge National Laboratory 

remote handled 

standard large box 2 

Savannah River Site 

standard waste box 

transuranic 

transuranic mixed 

Transuranic Package Transporter Model 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Advantages Disadvantages 

T Plant canyon crane • T Plant will be handling 
meets lifting requirements and storing K Basins 

Canyon tunnel has enough waste; may create 
vertical clearance to schedule conflicts 
support trailer-mounted • Significant RCRA permit 
RH-TRU72-B modifications required 

. cask loading 
Cells could be used for 
loaded removable lid 
canister storage to 
increase throughput 

Not as costly as • Significant attention to 
built-in facility possible points of 
Potentially quicker exposure required 
to startup • Significant RCRA permit 
Offers weatherproof modifications required 

protection 
Makes use of temporary 
shielding methods to 
reduce worker exposures 

Stores removable lid 
canisters in simple 
concrete structure 

Style of loading facility 
proven effective at sites 
such as ANL 
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8 Acquisition Strategy 

Previous chapters identified the capabilities needed to complete the scope of the M-091 milestones and to 
dispose other waste stored at the SWOC. The ability of existing capabilities has been evaluated to 
complete these actions, and alternatives have been proposed to obtain needed capabilities where existing 
capabilities are currently not adequate. 

This chapter discusses the strategy for acquisition of the needed capabilities. The acquisition strategy 
supports the completion of TRUM waste retrieval by September 30, 2028, and the off site shipment of 
M-091 waste by September 30, 2030, as required by TPA Milestones M-091-48 and M-091-49. 

Figure 8-1 indicates the variety of capabilities that will be required and the allotted duration for each. 
Additionally, Figure 8-1 identifies the critical path as being the Initiation, Definition, Design, 
Construction, Retrieval, and Processing of the alpha caissons at which point the RH shipment capability 
becomes the critical path. CHPRC-02999 demonstrates that other waste flow paths will not allow much 
schedule delays, revealing that commencement or restart of all aspects of the project as soon as 
practicable will be advantageous. This assessment of the critical path is based on the following 
expectations: 

• Acquisition and readiness of necessary capital assets may not be fully realized until 2024. 

• To achieve the removal of all M-091 waste by September 30, 2030, as required by 
TPA Milestone M-091-48, it is estimated that the following conditions will have been met: 

- 7 shipments per week of remote-handled waste for over 6 years. 

- Shipments identified above performed at the same time as two shipments per week of CH-TR UM 
waste. 

- 5,950 remotely handled waste containers processed into 10,450 WIPP-certifiable (30 gal drums) 
containers 

- 40 remotely handled waste containers certified per week 

• To achieve the retrieval of all M-091 waste by September 30, 2028, as required by TPA Milestone 
M-091-49, it is estimated that the following conditions will have been met: 

- 25 containers per week retrieved from the alpha caissons 

- 35 WIPP-certifiable (30 gal drums) containers produced each week 

- Retrieval of waste from the trenches before or at the same time as retrieval from the alpha 
caissons 

Supporting analysis and assumptions can be found in CHPRC-02999 

A combination of operating funding and capital asset funding is required to acquire the necessary 
capabilities. The strategy anticipates the need for capital funding and incorporates the requirements of 
DOE O 413.3B Change 2, Program and Project Management for the Acquisition of Capital Assets. 
Figure 8-1 provides an illustration of the acquisition strategy. 

The first step in the acquisition of a capital asset is the preparing a mission needs statement. DOE O 413 .3B 
Change 2 requires a mission needs statement for all capital asset projects that are estimated to cost more 
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than $10 million. The mission needs statement is referred to as Critical Decision-0 in DOE O 413.3B 
Change 2. 

Preparing and obtaining DOE approval of a mission needs statement (as soon as adequate information is 
available) will reduce project risks and help ensure that adequate funding is available to acquire the 
needed capabilities. 

A key to this acquisition strategy is preparation of mission needs statements during FY 2017. By the end 
of FY 2017, the identification of capability gaps will be complete, alternatives to address the gaps will be 
identified, and rough-order-of-magnitude (ROM) cost/schedule estimates will be available. 

Approved mission needs statements, alternatives, and ROM cost/schedule estimates will allow DOE to 
propose TPA milestones by September 30, 2018, that ate based on sound engineering practices and that 
have an identified funding source. This will greatly reduce the risk of finalizing TPA milestones that are 
not realistic due to technical issues or inadequate funding. 

The following subsections discuss acquisition strategy for each of the major tasks. 

8.1 TPA Milestones 
The acquisition strategy follows the logical sequence outlined in TPA Milestones M-091-51, M-091-52, 
and M-091-53. As shown in Figure 8-1, the sequence requires selecting the preferred alternatives during 
FY 2017, as required by M-091-52, to establish new target dates. Proposal of the final TPA milestone(s) 
will occur by September 30, 2018. 

This document has been prepared to meet the requirements ofTPA Milestone M-091-51 to prepare 
an engineering alternatives study. This study considered the capabilities needed to complete the M-091 
milestones, specifically M-091-48 and M-091-49, as well as the capabilities needed to address the waste 
currently stored at the SWOC. Consequently, the study considered the capabilities needed for the 
CH-TR UM, CH-MLL W, RH-TR UM, and RH-MLL W within the scope of the M-091 milestones. 
Additionally, the study considered the capabilities needed for waste outside of the M-091 scope, including 
LL Wand TRU waste generated after June 30, 2009. 

During FY 2017, it will be necessary to address the requirements ofTPA Milestone M-091-52. This 
milestone will require the selection of a preferred alternative and the preparation of TPA change 
packages. The TPA change packages will be used to negotiate TPA milestones for the acquisition and 
implementation of the preferred alternative. 

Specific tasks that will be required in FY 2017 to address the M-091-52 milestone include the following: 

• Preparation of a project execution plan: This plan is necessary to coordinate the resources and 
tasks required by TPA Milestone M-091-52. 

• Develop a waste characterization strategy: A significant portion of the waste that requires 
additional capabilities has not been adequately characterized. Additional characterization information 
is needed to identify and select a preferred alternative to provide the needed capabilities for this waste. 

• Address waste acceptance issues: The selection of the preferred alternative must be based on 
an accurate list of waste that requires additional capabilities. Additional work is needed to ensure that 
this list is accurate and that the existing and legacy capabilities have been properly applied; this is 
an essential part of the FY 201 7 work scope. This task is necessary to ensure that only the needed 
capabilities are identified. 
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• Determine the amount of waste that can be shipped to the AMWTP: The ability to ship 
a significant amount of waste to the AMWTP will have an impact on the selection of the 
preferred alternative. 

• Baseline industry capabilities: Within the DOE complex, several facilities have the capacities that 
the Hanford Site requires. The capacities need to be baselined to determine the industry standard and 
to identify potentially successful approaches for Hanford Site waste. 

• Perform an analysis of alternatives: This will require additional descriptions of the alternatives, 
with sufficient detail to perform an ROM cost and schedule estimate. 

• Selection of a preferred alternative: The alternatives will be evaluated by the project team. 
The criteria and approach used to select the preferred alternative will need to be reviewed by DOE. 

• Develop a TPA change package: These packages will be based on the preferred alternative. 
These changes will also need to consider DOE funding limitations and the requirements of 
DOE O 413.3B Change 2. 

• Preparation of a final document: It is expected that the TPA change packages will need to be 
accompanied by a document that explains alternatives considered, how the preferred alternative was 
selected, the ROM costs and schedule for the preferred alternative, and an explanation of the 
proposed TPA target dates. 

8.2 Retrieval 
Chapter 3 discusses the alternatives to complete the retrieval of the TRUM waste by the TPA-required 
date of September 30, 2028. Retrieval involves removing the TRU and TRUM waste from its current 
underground storage location and overpacking it as necessary to perform the remainder of the waste 
management activities. While the evaluation of retrieval alternatives and the selection of a preferred 
alternative is not complete, the following conclusions seem reasonable: 

• CHPRC has successfully retrieved a significant portion of the TRU and TRUM waste buried 
in trenches. 

• The remaining TRU and TRUM waste in trenches is similar in nature to the TRU and TRUM waste 
previously retrieved. 

• Past retrieval practices appear to be adequate to complete trench retrieval , including the retrieval 
of RH waste. 

• Operational funding would be needed to support trench retrieval. 

• All potential alpha caissons retrieval alternatives would likely exceed $10 million and would be 
managed as a capital asset project in accordance with DOE O 413 .3B Change 2. 

The retrieval acquisition strategy is illustrated in Figure 8-1. The acquisition strategy assumes that 
operational funding will be used to restart trench retrieval activities. The preferred alternative for trench 
retrieval will be determined in FY 2017. 

The acquisition strategy includes a mobili:zation and startup phase for trench retrieval. This phase includes 
acquiring necessary equipment, preparing procedures, training, preparing work documents, and obtaining 
necessary startup approvals. The schedule is based upon working one trench face at a time. Production 
rates are based on data from previous retrieval experience. 
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The acquisition strategy for retrieval of waste from the alpha caissons is based upon the need to acquire 
a new capital asset. This schedule in the acquisition strategy is considered to be typical of a project of this 
size and complexity. The preferred alternative for retrieval of waste from the alpha caissons will be 
determined by the process identified in DOE O 413.3B Change 2. 

8.3 Characterization 
Chapter 4 discusses the alternatives to complete characterization of waste for designation as TRU and 
TRUM waste or MLL W, and to determine if processing is required for the waste to meet the waste 
acceptance criteria of the disposal facility . 

Characterization is performed using two different methods: NDE and NDA. In a number of cases, 
performing characterization by NDE and NDA may not be possible. Containers may be too large or too 
heavy, the activity of the container may be too great to allow NDA, and/or the shielding of the container 
may not allow NDE or NDA. In these cases, characterization of the waste is completed using 
acceptable knowledge. 

While the evaluation of characterization alternatives and the selection of a preferred alternative is not 
complete, the following conclusions appear to be reasonable: 

• CHPRC has successfully characterized a significant portion of the TRU and TRUM waste retrieved 
from the LLBGs. 

• With the exception of the HERTR, equipment used for characterization during previous waste 
management campaigns is not currently operational and may need some modification. 

• Past characterization capabilities appear to be adequate with limitations; acceptable knowledge can be 
used to characterize when equipment limitations prevent container examination. 

' 
• The most efficient characterization process may require the use of multiple capabilities. 

• Operational funding would be needed to support characterization. 

• The alternative to perform characterization activities in a new facility is likely only cost effective if 
it is included as part of a facility built to perform other waste management functions. 

The characterization acquisition strategy illustrated in Figure 8-1. The characterization acquisition 
strategy shows an operations phase for characterization of large boxes stored at the SWOC. This activity 
is ongoing and will continue as shown in the figure. 

The acquisition strategy assumes that the required NDE and NDA capabilities will be provided through 
operational funding. The preferred alternative for characterization will be determined in FY 2017. 

The acquisition strategy includes a mobilization and startup phase. This phase includes acquiring 
necessary equipment, preparing procedures, training, preparing work documents, and obtaining necessary 
startup approvals. The schedule is based on characterizing waste retrieved from one trench face at a time 
(characterization capacity will be matched to retrieval capacity). Production rates are based on data from 
past experience calculations. 

8.4 Waste Processing 
Chapter 5 discusses the alternatives to complete the repackaging of waste/waste containers in order to 
meet the waste acceptance criteria of the disposal site. TRU and TRUM waste must meet WIPP waste 
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acceptance criteria. LL W and MLL W must meet waste acceptance criteria for ERDF and the MWTs, 
as applicable. 

While the evaluation of waste processing alternatives and the sele~tion of a preferred alternative is not 
currently complete, the following conclusions appear to be reasonable: 

• The combination of commercial capabilities, T Plant and WRAP, are not adequate to process all of 
the M-091 waste. Additional onsite capabilities will be required to complete the M-091 milestones. 

• The capabilities necessary to process the waste within the scope of this study will be provided by 
a combination of commercial processing, restart of T Plant, restart of WRAP, and a new onsite facility . 

• The number of containers that will require the new onsite facility is relatively small. While the 
majority of the CH waste can be processed at a commercial or onsite capability, the RH waste will 
require a new onsite capability. Several of the containers are much larger than can be processed in 
a commercial or onsite capability. Some containers present unique challenges that can only be 
addressed by a new onsite capability (e.g., tank D-10). 

• These capabilities will be provided by a combination of operational funding and capital funding. 
The capital funding may be subject to the requirements of DOE O 413.3B Change 2. 

8.5 Certification 
Chapter 6 discusses the alternatives to certify waste. Certification is the process of verifying that the 
waste meets established disposal criteria. For LL W and MLL W disposed at the Hanford Site, the ERDF 
and MWTs waste acceptance processes govern how certification is performed. 

Certification ofTRU and TRUM waste is performed by an independent contractor under the direction 
of the CBFO. 

While the evaluation of certification alternatives and the selection of a preferred alternative are not 
currently complete, the following conclusions appear to be reasonable: 

• The Hanford Site has successfully certified a significant amount of waste in the past. 

• Equipment used for certification during previous waste management campaigns is available but not 
operational or currently certified. Some modifications may be required if the use of this equipment is 
selected as the preferred alternative. 

• Past certification practices appear to be adequate with limitations; acceptable knowledge can be used 
to characterize when equipment limitations prevent container examination. 

• The most efficient certification process may require the use of multiple capabilities. 

• Operational funding would be needed to support certification. 

• The option to perform certification activities in a new facility is likely only cost effective if it is 
included as part of a facility built to perform other waste management functions . 

The certification acquisition strategy is illustrated in Figure 8-1 . The acquisition strategy assumes that that 
operational funding will be adequate to support the certification contractor. The preferred alternative for 
certification will be determined in FY 2017. 
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The acquisition strategy includes a mobilization and startup phase for the restart of previous certification 
capabilities. This phase includes acquiring necessary equipment, preparing procedures, training, preparing 
work documents, and obtaining necessary startup approvals. The schedule and production rates are based 
on data from past certification experience. 

8.6 Shipment 
Chapter 7 discusses the alternatives to transport waste containers to an offsite disposal location 
following certification. 

While the evaluation of shipment alternatives and the selection of a preferred alternative are not currently 
complete, the following conclusions appear to be reasonable: 

• The Hanford Site has successfully shipped waste to WIPP in the past. 

• Equipment used for shipment during previous waste management campaigns is available but 
not operational 

• Past shipment practices appear to be adequate to ship all CH-TRU and TRUM waste subject to 
TPA milestones; a new capability is needed to ship non-TPA CH waste in SLB2 containers. 

• Operational funding would be needed to support shipment. 

• A new shipment capability for RH-TRU and TRUM waste would likely exceed $10 million and 
would be managed as a capital asset project in accordance with DOE O 413.3B Change 2. 

• It is unlikely that current milestones can be met without procurement of additional 
conveyance systems. 

The shipment acquisition strategy is illustrated in Figure 8-1 . The acquisition strategy assumes that 
capabilities to ship LL W and MLL W to onsite disposal facilities are in place and operational. 

The acquisition strategy assumes that the needed capabilities for the shipment of CH-TRU and TRUM 
waste can be funded by operational funds . The preferred alternative for shipment of CH-TRU and TRUM 
waste will be determined in FY 2017. 

The shipment acquisition strategy illustrated in Figure 8-1 includes a mobilization and startup phase for 
the restart of previous shipment capabilities. This phase includes acquiring necessary equipment, 
preparing procedures, training, preparing work documents, and obtaining necessary startup approvals. 
The schedule and production rates are based on data from past shipment experience. 

The shipment ofRH-TRU and TRUM waste will require a new capability that is assumed to be subject to 
the requirements of DOE O 413 .3B Change 2. The preferred alternative for the new RH-TRU and TRUM 
waste shipping capability will be determined by the process identified in DOE O 413.3B Change 2. 

The acquisition strategy also assumes that the Hanford Site is not responsible for the procurement of any 
TRUPACT-11, TRUPACT-111, HalfPACT, shielded containers, and transport vehicles necessary to ship 
TRU and TRUM waste. 
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A Glossary 

This appendix provides a glossary of the terms use in this document. 

Aboveground storage: A storage location for waste. Aboveground storage is located at the 
218-W-3AE Burial Ground, the Central Waste Complex (CWC), the Waste Receiving and Processing 
Facility (WRAP), and T Plant. 

Acceptable knowledge: Characterization information collected to meet waste management requirements. 
It typically includes information such as process knowledge, waste analysis data, and facility records. 

Alpha caisson: One of four underground concrete structures containing remote-handled (RH) transuranic 
mixed (TRUM) waste in the 218-W-4B Burial Ground. · 

Belowground storage: A storage location for waste. Transuranic (TRU) and TRUM waste in 
belowground storage is located in one of four burial grounds: 218-W-3A, 218-W-4B, 218-W-4C, or 
218-E-12B. 

Certification: Certification is the process used to verify that TRU and TRUM waste meet the waste 
acceptance criteria for the Waste Isolation Pilot Plant (WIPP) and can be shipped for disposal. 

Characterization: Characterization is the process used to determine if a waste container is TRUffRUM 
or mixed low-level waste (MLL W). Characterization also determines if a waste container needs to be 
processed to meet disposal site waste acceptance criteria. 

Contact-handled (CH): A waste container having a dose rate less than or equal to 200 mrem/hr at the 
container surface. 

HalfP ACT: A shipping system that can be used to transport contact-handled (CH) TRU and TRUM 
waste contained inside of a 55 gal drum or standard waste box (SWB) or RH-TRU and TRUM waste 
contained in 30 gal drums inside of a shielded container. 

Low-level waste: Radioactive waste that is not spent nuclear fuel , high-level waste, TRU waste, 
byproduct material , or naturally occurring radioactive material with no hazardous constituents. 

Mixed low-level waste: Radioactive waste that is not spent nuclear fuel, high-level waste, TRU waste, 
byproduct material (as defined by the Atomic Energy Act of 1954), or naturally occurring radioactive 
material that also contains a hazardous component subject to the Resource Conservation and Recovery 
Act of 1976 (RCRA) or RCW 70.105, "Hazardous Waste Management." 

Newly generated waste: Waste generated after October 1, 2015. This date is chosen to be consistent with 
the annual TRU waste inventory collection update submitted to the Carlsbad Field Office at the WIPP. 
This waste is not retrievably stored waste and is not within the scope of the M-091 milestones. 

Nonconforming waste: waste that does not match the shipping document (WAC l 173-303-370(5)), does 
not match the designation or characterization for the waste (WAC 173-303-300(3)), or both. 

Nondestructive assay: Technique used to determine the radionuclide content of a waste package without 
causing damage or requiring invasive examination. 

Nondestructive examination: Technique used to evaluate a waste package without causing damage. 
In this context, radiography is used to determine the presence of nonconforming waste items such 
as liquids. 
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Processing: Processing is the process used to repackage the waste containers and their contents into 
a configuration that meets the waste acceptance criteria of the disposal site. 

Remote-handled (RH): A waste container having a dose rate greater than 200 mrem/hr at the container 
surface ( or would have if internal shielding was not present). 

Retrievably stored waste: TRUM waste that was placed in the 218-W-3A, 218-W-4B, 218-W-4C, or 
2 l 8-E- l 2B Burial Grounds after May 6, 1970, and was believed to meet TRUM waste criteria when it 
was placed in one of these burial grounds. 

Retrieval: Retrieval is the process of removing waste from its belowground storage location. 

RH-TRU 72-B: Shipping system used to transport RH-TRU and TRUM waste contained in 55 gal drums 
inside of a removable Lid Canister. 

Shipment: Shipment is the process used to transport waste containers to a location off the Hanford Site. 

Special nuclear material: Plutonium, uranium-233 , uranium enriched in the isotope 233 or in the isotope 
235, and any other material that the Nuclear Regulatory Commission (NRC), under the provisions of 
section 51 of the Atomic Energy Act of 1954, as amended, determines to be special nuclear material, but 
does not include source material; or any material artificially enriched in any of the foregoing, but does not 
include source material. 

Standard large box 2 (SLB2): A steel, rectangular container with an external width of 2.5 m (8.2 ft) 
and an external length of 4.3 m (14 ft). The internal cavity dimensions are 1.8 m (6 ft) wide, 2 m 
(6.6 ft) tall, and 2.8 m (9.2 ft) long. The SLB2 was qualified in 2004 as meeting the U.S. Department of 
Transportation (DOT) requirements for specification 7 A Type A packaging. 

Standard waste box (SWB): A 1.8 m3 (63 .57 ft3
) steel container that is approximately 0.94 m (3.1 ft) 

in height, 1.8 m (5.9 ft) in length, and 1.4 m ( 4.6 ft) in width. The SWB was qualified in 1988 as meeting 
DOT requirements for specification 7 A Type A packaging. 

Transuranic (TRU) waste: Radioactive waste containing more than 100 nCi of alpha-emitting transonic 
isotopes per gram of waste with half-lives greater than 20 years ( except high-level waste and spent 
nuclear fuel). 

Transuranic mixed (TRUM) waste: TRU waste that also contains a hazardous component subject to the 
requirements ofRCRA or RCW 70.105 . 

TRUPACT-11: Shipping system used to transport CH-TRU, TRU, and TRUM waste contained inside of 
a 55 gal drum or SWB. 

TRUPACT-111: Shipping system used to transport CH-TRU and TRUM waste contained within 
an SLB2. 
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B Applicability of the M-091 Milestones 

This appendix discusses the applicability of the Tri-Party Agreement (TPA) (Ecology et al. , 1989, 
Hanford Federal Facility Agreement and Consent Order) M-091 milestones to several groups of waste. 
Beginning on May 6, 1970, waste that was or was believed to be transuranic (TRU) waste was segregated 
and placed into interim storage in one of four burial grounds at the Hanford Site. 

When the initial direction to segregate and retrievably store TRU waste was issued (AEC, 1973, Policy 
Statement Regarding Solid Waste Burial), it applied to "waste with known or detectable contamination of 
transuranium nuclides." In 1973, the U.S. Atomic Energy Commission defined TRU waste as "waste 
containing greater than IO nCi/g ofTRU radionuclides." The 10 nCi/g limit was based on the amount of 
material found in regular soil and allowed the inclusion of the container when determining the 
concentration ofTRU radionuclides. At the time, instrumentation to detect this level of TRU 
radionuclides did not exist. 

In 1982, the definition of TRU was changed to the current definition of "waste containing greater than 
100 nCi/g ofTRU radionuclides." Because of the changing definition ofTRU waste and the lack of 
instrumentation to measure the activity of the waste, waste generated and stored between 1970 and 1982 
could contain less than the current threshold of 100 nCi/g for defining TRU waste. This waste is referred 
to as suspect transuranic mixed (TRUM) waste. 

Milestone M-091-49 requires the retrieval and designation of contact-handled (CH) and remote-handled 
(RH) retrievably stored waste (RSW) by September 30, 2028. The M-091 milestones define RSW as 
follows: 

Retrievably Stored Waste (RSW) as used herein is defined as waste that is or was 
believed to meet the TRU waste criteria when it was placed in the 218-W-4B, 
218-W-4C, 218-W-3A and 218-E-l 2B Burial Ground trenches after May 6, 1970. 
RSW does not include waste in containers that have deteriorated to the point that 
they cannot be retrieved and stabilized (e.g. placed in over-packs) in a manner that 
would allow them to be transported and. designated without posing significant risk 
to workers, the public or the environment. With respect to any such containers, and 
respect to any release of RSW, how to move forward will be determined through 
the cleanup process set forth in RCRA, Ch. 780.105 RCW, and/or the 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
(CERCLA), as appropriate. Those processes may result in additional requirements 
for the remediation of such waste. 

Since the approval of the M-091 milestones, a number of questions have risen regarding the applicability 
of the milestones to five groups of waste. The following discussion will clarify the applicability of the 
M-091 milestones to the following waste groups: 

• Nonsegregated suspect TRUM waste 

• Rocky Flats classified waste drums 

• Experimental Breeder Reactor (EBR-11) casks 

• TRU multiple burial containers (TMBCs) 

• High-integrity containers (HICs) 
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B1 Nonsegregated Suspect Transuranic Mixed Waste 

There are 69 containers of waste (about 41 m3 in total volume) of nonsegregated suspect TRUM waste. 
The following text describes the 69 containers as well as explaining why the containers are not within the 
scope of the M-091 milestone series: 

• Between January and March 1973, 14 containers of animal parts waste believed to contain TRU 
constituents were placed in Trenches I , 10, and 15 of the 218-W-3A Burial Ground, along with 
low-level waste (LL W) containers. These containers are the only suspect TRUM waste containers 
within these trenches. 

Based on burial records and Solid Waste Information Tracking System (SWITS) information, these 
containers do not meet the 100 nCi/g definition of TRU. They also do not meet the M-091 definition 
of RSW because retrieval would pose a significant risk to workers and the environment. This is 
because the containers are, in all likelihood, deteriorated to the point that retrieval would likely cause 
a release to the environment or contaminate the workers attempting to retrieve these containers. 
Furthermore, the containers are not segregated from surrounding LL W containers. The LL W was 
packaged in cardboard boxes and other light packing materials sturdy enough to safely contain the 
LL W until burial. Once buried, the LL W containers were considered permanently disposed, and 
maintaining container integrity was not required. It is practically assured that the cardboard boxes 
have long rotted away and the LL W that was in them has spread among the 14 containers. There was 
no expectation of, nor consideration given to, future retrieval of the LLW. 

• During 1976 and in January 1977, 53 containers of filters from the KE fuel storage basins were buried 
in Trenches 23, 30, 32, and 34 of the 218-W-3A Burial Ground, along with LLW containers. 
Combined with the single drum (discussed in the following bulleted item), these are the only suspect 
TRUM waste containers in these trenches. More than 17 months after the first drum was buried, the 
sampling techniques were reevaluated, and it was determined that the filters contained TRU 
constituents greater than 10 nCi/g. 

Based on burial records and SWITS data, these containers do not meet the 100 nCi/g definition 
ofTRU. Also, these containers do not meet the M-091 definition ofRSW because retrieval would 
pose a significant risk to workers and the environment. This is because the containers are, in all 
likelihood, deteriorated to the point that retrieval would likely cause a release to the environment or 
contaminate the workers attempting to retrieve these containers. Furthermore, the containers are not 
segregated from surrounding LL W containers. The LL W was packaged in cardboard boxes and other 
light packing materials sturdy enough to safely contain the LL W until burial. Once buried, the LL W 
containers were considered permanently disposed, and maintaining container integrity was not required. 
There was no expectation of, nor consideration given to, future retrieval of the LL W. 

• On October 28, 1975, a 55 gal drum ofTRU waste from the 325 Building was inadvertently buried in 
Trench 30 of the 218-W-3A Burial Ground. The drum was covered with LLW and 2.4 m (8 ft) of 
soil backfill. 

This container does not meet the M-091 definition ofRSW because retrieval would pose a significant 
risk to workers and the environment from the surrounding LL W. The surrounding LL W was 
packaged to safely contain the waste until burial. Once buried, the LL W containers were considered 
permanently disposed, and maintaining container integrity was not required. It is practically assured 
that the cardboard boxes have long rotted away and the LL W that was in them has spread among the 
53 containers. There was no expectation of, nor consideration given to, future retrieval of the LLW. 
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• On October 8, 1981, a drum containing americium-241 sources was inadvertently buried as LLW in 
Trench 19 of the 218-W-4C Burial Ground. This drum has been considered TRUM waste because it 
has been considered as RSW. However, burial records indicate that it is TRU waste and not subject to 
the Resource Conservation and Recovery Act of 1976 (RCRA), and therefore not within the scope of 
the M-091 milestone series. This drum is the only suspect TRUM waste container in this trench. The 
drum contains seven sources inside a 2R container, packaged inside of a 30 gal drum and overpacked 
inside of a 55 gal drum. 

B2 Rocky Flats Waste 

Rocky Flats was a nuclear weapons production facility located in northern Jefferson County, Colorado. 
Between 1952 and 1990, Rocky Flats was a primary producer of nuclear weapons components. Between 
November 1972 and August 1984, debris generated from the production of weapons components at 
Rocky Flats was shipped to the Hanford Site and placed in retrievable storage. 

A total of974 drums (205 m3
) of waste was shipped to the Hanford Site and was retrievably stored in the 

218-W-3A and 218-W-4B Burial Grounds. The classified material contained in this waste requires 
additional levels of security to ensure it is adequately protected. 

In accordance with the Waste Isolation Pilot Plant (WIPP) waste acceptance criteria, an Acceptable 
Knowledge (AK) document was prepared that supports the characterization and designation of this waste. 
Based on the information contained in the AK document, 951 of these drums are TRU waste and do not 
contain a hazardous component subject to RCRA. Therefore, these 951 drums and are not within the 
scope of the M-091 milestones. 

Based on the information contained in the AK document, the remaining 23 drums are designated with the 
waste numbers D007 (chromium) and D008 (lead). The 23 drums were not segregated when they were 
placed in two trenches (T05 and T08) in the 218-W-3A Burial Ground. These two trenches contain 856 
containers in total, which include the following: 

• 695 Rocky Flats TRU drums 

• 23 Rocky Flats TRUM drums 

• 138 suspect TRUM drums and/or other miscellaneous containers (other than Rocky Flats drums) 

The Rocky Flats drums were placed in the burial grounds in accordance with a May 6, 1970, the 
U.S. Department of Energy (DOE) directive that stated that radioactive waste meeting the newly defined 
waste criteria would not be permanently disposed of in shallow landfills. This waste would be buried with 
the proviso of eventual excavation and disposal in a future TRU disposal facility. 

DOE will need to address the retrieval ofTRU waste that was placed in retrievable storage in accordance 
with the May 6, 1970, directive. The future disposition of this waste may be addressed through a response 
action conducted under the authority of Section 104 of the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA). 

Locating, retrieving, and providing adequate controls for the classified material in the 23 TRUM drums 
would be a difficult task. This task would expose workers to significant hazards from the other wastes in 
the trench, which may be in a deteriorated condition. Since the exact location of these 23 drums is not 
known, it would be necessary to relocate, retrieve, and/or properly disposition a large number of 
containers that are buried alongside or on top of the 23 TRUM drums. 

It is also possible that the package identification number has been damaged or deteriorated, making it 
impossible to positively identify all 23 of the drums. 
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The retrieval operation would involve a number of waste handling operations to uncover and identify the 
23 drums. While proper controls would be utilized, each waste handling operation increases potential 
risks to the workers, the public, and the environment. 

Based upon the foregoing information, the 23 drums of Rocky Flats TRUM _waste should not be retrieved 
under the M-091 milestone series. Instead, it would be safer for the work force, the public, and the 
environment and more protective of the classified material to disposition these 23 drums of waste at the 
same time, and under the same authority, as the other 951 drums of Rocky Flats waste. 

B3 Experimental Breeder Reactor (EBR-11) Casks 

Forty-seven EBR-II casks containing about 26.5 m3 of material are buried in five concrete vaults in 
Trench 24 of the 2 l 8-W-4C Burial Ground. Forty-five of these casks contain reactor-irradiated nuclear 
material (RINM). The casks do not contain a hazardous component subject to RCRA and, therefore, are not 
within the scope of the M-091 milestones. The RINM does not meet waste acceptance criteria for disposal at 
WIPP. The planned path forward for the 45 casks of RINM is to place them into the interim storage area 
(ISA) in the Hanford Site 200 East Area after the casks are retrieved. 

One of the two remaining casks contains TRU waste (i.e., does not contain a hazardous component 
subject to RCRA) and, therefore, is not within the scope of the M-091 milestones. This waste will be 
disposed at WIPP after retrieval. 

Burial records and SWITS data for the last of these 47 casks are not adequate to determine if the contents 
are TRU or TRUM waste. This cask is not RSW and, therefore, is not within the scope of the M-091 
milestones because it would be hazardous to workers and the environment to locate, identify, and retrieve 
a single cask from the surrounding wastes. 

B4 Transuranic Multiple Burial Containers 

Twenty-two containers ofRINM containing about 109.5 m3 of material are stored in TMBCs in Trench 8 
of the 218-W-3A Burial Ground. These containers do not contain a hazardous component subject to 
RCRA and are, therefore, not within the scope of the M-091 milestones. The RINM does not meet waste 
acceptance criteria for disposal at WIPP. The planned path forward for these containers is to place them 
into the ISA in the Hanford Site 200 East Area after they are retrieved. 

BS High-Integrity Containers 

Fifty-five containers of waste (about 54.3 m3 of material) with very high dose rates are stored in about 
four dozen HICs in the 218-W-3AE Burial Ground. The waste is from the Hanford Site 300 Area 
(324 Building) (35 containers) and from Battelle Memorial Institute in Columbus, Ohio (20 drums, 
55 gal each). The 35 containers from the 324 Building account for about 50.1 m3 of the total volume of 
this waste group. The 20 Battelle drums account for only about 4.2 m3 of the total waste group volume. 
Because there are 55 containers and only about 4 dozen HICs, it is questionable how the containers were 
emplaced within the HICs. Burial records are unclear whether the 324 Building containers are 
commingled in the HI Cs with the Battelle drums or if the two waste streams are stored separately from 
each other. 

Based on burial records, the 35 containers in the 324 Building contain TRU waste and do not contain 
a hazardous component subject to RCRA; therefore, these wastes are not within the scope of the M-091 
milestones. The waste does not meet waste acceptance criteria for disposal at WIPP. The planned path 
forward for this waste is to allow it to decay under monitored natural attenuation at its current location. 
Additional discussion regarding these containers is provided in Appendix E. 
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Based on burial records, the 20 drums ofBattelle waste are TRU waste and do not contain a hazardous 
component subject to RCRA; therefore, these wastes are not within the scope of the M-091 milestones. 
The waste does not meet waste acceptance criteria for disposal at WIPP. The 20 drums of waste 
should be retrieved when DOE retrieves the remaining items in the 218-W-3AE Burial Ground. 
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C Acceptable Knowledge and Dose-to-Curies Characterization Methods 

This appendix provides a short discussion of the acceptable knowledge and dose-to-curies 
characterization methods. These methods are used rather than nondestructive examination (NDE) or 
nondestructive assay (NDA) under some circumstances. 

C1 Acceptable Knowledge 

Acceptable knowledge is a method used to characterize waste containers and is developed using process 
. knowledge and historical records in order to generate documentation that contains the best known 
information for a given waste stream or waste container. Acceptable knowledge can provide information 
on radionuclide content and physical characteristics, but it is reliant on the completeness and accuracy of 
the information available for each waste container. Acceptable knowledge is only used alone when NDE 
and/or NDA is impractical or is not possible. 

Acceptable knowledge is used rather than NDE to determine the presence of nonconforming waste items 
in waste containers larger than 9 ft by 5 ft by 5 ft because the containers are too large to be handled with 
existing NDE equipment. Acceptable knowledge is also used rather than NDE on shielded 
remote-handled (RH) waste containers when existing NDE equipment cannot penetrate the shielding. 
Removal of the shielding to allow NDE could cause radiological and safety concerns. 

C2 Dose-to-Curies Calculation 

NDA of RH waste containers is difficult because of the presence of high-activity gamma emitters 
( e.g. , cesium-137). The NDA equipment, when exposed to high levels of gamma radiation, becomes 
oversaturated and unable to discern other radionuclides that are present in the waste. Acceptable 
knowledge is typically used to determine the type and amount of radionuclides present. 

Using the physical and chemical characteristics identified by acceptable knowledge and source generator 
information, a modeling program ( e.g. , MicroShield®) can be used in order to perform dose rate 
calculations for a RH waste container. The purpose of this modeling is to derive the correlation between 
the external dose rate and the curie amount of the primary gamma-emitting radionuclide(s) present in the 
waste (e.g. , cesium-137 or cobalt-60). 

The modeling program is used to calculate the exposure rate expected at fixed distances away from the 
container typically using an evenly distributed primary gamma source that has a defined activity value. 
The calculated exposure rate is then divided by the previously defined radionuclide activity to create the 
dose rate-per-curie conversion factor. This conversion factor allows for the number of curies of the 
primary gamma-emitting radionuclides present in the actual waste container to be derived based on the 
external dose rate observed. 

The other radionuclides present in the waste use scaling factors that determine their activity levels and are 
developed from a variety of methods, including modeling, sampling and analysis, acceptable knowledge, 
or process information from point of generation. These scaling factors are then applied to the primary 
gamma-emitting radionuclide activity level for each individual radionuclide. 

® MicroShield is a registered trademark of Grove Software, Lynchburg, Virginia. 
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While the method is effective to certify RH transuranic (TRU) and transuranic mixed waste (TRUM) for 
disposal, NDA is the preferred method and is used for certification of contact-handled TRU and TRUM 
waste containers. 
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D Radiography of Remote-Handled Waste Containers 

This appendix outlines a study based on the effectiveness of radiography for the purpose of examining 
the physical contents of remote-handled (RH) waste containers, as well as a discussion of modern 
radiography capabilities and operator experiences. When gamma emission levels of the waste container 
become great enough, the image produced by low-energy x-ray systems is reduced in quality and the 
inner contents of the container are not sufficiently discernable for identification. 

D1 Past Study of Remote-Handled Radiography 

A study was performed in 1986 titled Real Time X-Radiography for Examination of Remotely Handled 
Radiographic Objects, which examined the effectiveness of 420 KeV, 6 MeV (LINAC portable linear 
accelerator), and 9 MeV (Linatron® stationary linear accelerator) radiography systems in examining the 
contents of two mock waste containers. The images of the containers were compared without a source to 
images of the containers after a cobalt-60 (28 Ci) and/or iridium-192 (100 Ci) source was introduced. 
The first drum was filled with various typical debris objects, including plastic bottles containing liquids, 
aerosol cans, and metal objects. The second drum was filled with a synthetic sludge that contained various 
objects, including a bottle containing water, a metal plate, a steel rod, and a puddle of water over the top 
of the sludge. 

The 420 KeV system was readily able to examine the contents of the first drum with absolute clarity. 
The addition of the cobalt-60 source caused no loss of image quality. The second drum was not able to be 
sufficiently examined because the system was unable to fully penetrate the sludge. The drum and box 
nondestructive examination systems in place at the Waste Receiving and Processing Facility are 
415 KeV; similar results are expected due to the negligible energy difference of the systems. 

The 6 MeV system could not discern some of the finer objects contained in the first drum (e.g. , the folded 
cardboard, floor sweepings, and metallic chips). Other objects and the liquids contained in the drum were 
readily visible. The 9 MeV system was also operated at 6 MeV and was used to examine the first drum, 
resulting in a slightly sharper image than the images produced with the 6 Me V system. The aerosol cans, 
bottles, and liquid levels were all still visible after the addition of the cobalt-60 source. As an additional 
test, the source was placed between the drum and the radiography screen. The capsule containing the 
source was easily visible, with no apparent image degradation. For the second drum, metal objects 
contained in the sludge were readily discernible but the plastic bottles containing liquids were not. 
The puddle formed on the top of the sludge was not visible in areas where the sludge had to be penetrated. 

D2 Operator Experiences with Modern Systems 

The West Valley site in New York employed a 420 KeV x-ray system for their characterization and 
certification efforts. Operators observed that the higher dose rate waste would result in degraded image 
quality, which was insufficient to confidently identify the materials inside of the waste container. 
West Valley instead relied upon visual examination in order to provide required information on the 
objects observed in the waste container. 

The high-energy real-time radiography deployed at the Hanford Site is a 6 MeV system with more 
modern software than had been used in the 1986 report. Among the U.S. Department of Energy sites, the 
Hanford Site and Los Alamos National Laboratory high-energy real-time radiography units are the most 
modern units in use. The radiography units use software to greatly enhance the quality and contrast of the 

® Linatron is a registered trademark of Varian Medical Systems, Palo Alto , California. 
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images in order to more easily identify finely detailed objects (e.g., plastic bags) with minimal operator 
adjustment. Operator experience has shown that similar systems have no issues in penetrating sludge 
waste and being able to identify sealed containers and liquids (if present). Other sites dealing with RH 
waste, such as Idaho National Laboratory, have not had reports of image degradation due to the gamma 
dos~ rate emitted by RH waste. 
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E Monitored Natural Attenuation 

This appendix discusses the use of monitored natural attenuation (MNA) as an alternative for waste 
processing. A small number of remote-handled (RH) waste containers at the Solid Waste Operations 
Complex (SWOC) contain very high levels of high-energy, gamma-producing radionuclides 
(e.g., cesium-137). These containers are typically shielded to protect workers from the resulting high 
radiation dose rates. The RH-transuranic (TRU) and transuranic mixed (TRUM) waste can be disposed at 
the Waste Isolation Pilot Plant (WIPP), but the waste must be packaged to meet the facility's waste 
acceptance criteria. The waste must be size reduced so it fits inside a 30 gal or a 55 gal drum, and the dose 
rate at the surface of the container cannot exceed l million mrem/hr. Additionally, the WIPP is currently 
authorized to receive a total of 5.1 million Ci of RH waste and has a total capacity of 6.2 million ft3 of 
TRU waste. Transportation requirements limit the acceptable dose rate to 100,000 mrem/hr at the cask 
payload liner. This is equivalent to 4 Ci per drum. 

Processing this waste to meet WIPP acceptance criteria and transportation limits would generate more 
than 30,000 new containers. The resulting number of shipments to WIPP makes the processing of this 
waste impractical. Also, the amount of radionuclides in some of these containers would challenge WIPP 
limits. Opening these waste containers and handling the waste would potentially expose workers to very 
high levels of radiation. 

MNA is an alternative that would keep the high-dose waste containers at the Hanford Site in a safe 
storage configuration to allow the high-energy radionuclides to naturally decay. Processing this waste at 
a future date will lessen the effect on WIPP (i.e., fewer new waste packages will be generated) and will 
reduce hazards to workers. 

One hundred one waste containers are considered to be potential candidates for MNA. Only 17 of these 
containers (97 m3

) are within the scope of the M-091 milestones. These containers were chosen for this 
alternative because they each contain greater than 100 Ci of cesium-137. Information for the waste 
containers is provided in the following discussion. The waste in this category includes the Federal 
Republic of Germany (FRG) logs and the high-integrity containers in aboveground storage at the 
218-W-3AE Burial Ground. 

E1 High-Integrity Containers in the 218-W-3AE Burial Ground 

A total of 35 containers of waste from the Hanford Site 324 Building is stored in vaults in the 
218-W-AE Burial Ground. None of these containers are designated as dangerous waste. Container dose 
rates range from 6,000 to 720,000 mrem/hr. Combined, the radiological inventory of these containers is 
approximately 48,000 Ci (83 Ci of americium). 

E2 Miscellaneous High-Curie Waste Packages in the Central Waste Complex 

The Central Waste Complex (CWC) has 32 RH shielded containers of waste from four different source 
facilities in a variety of container types. Of these 32 RH containers, only 17 are within the scope of 
M-091 milestones. The source facilities are the 324 Building (15 containers), the 327 Building 
(15 containers), 100-K Area (1 container), and 1 container from Brookhaven National Laboratories. 
The container types are metal boxes (total of 13), drums (total of 15), metal casks (total of 3), and 
1 ion-exchange module. The containers are characterized as either TRU, TRUM, or low-level waste 
(LL W). The contact dose rates range from the lowest at 0.200 mrem/hr to the highest at 5,200 mrem/hr. 
All of these containers have between 10 to 15 isotopes, but the strontium-90 and cesium-137 curies 
dominate the activity. Strontium-90 ranges from 55.6 to 16,300 Ci, and cesium-137 ranges from 
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116 to 30,300 Ci. The nonhazardous components are mainly concrete/grout, soil , filters, combustible and 
noncombustible debris. 

E3 Federal Republic of Germany Logs 

A total of 34 canisters of vitrified radioactive material are stored in 8 shielded casks at the 2420-W cask 
storage area in the CWC in the Hanford Site 200 West Area. These canisters were fabricated to support a 
research program in cooperation with the Federal Republic of Germany and are commonly referred to as 
"FRG logs" or "German logs." The canisters were designated as nonhazardous RH-TRU waste in 1997 
when they were moved to the CWC. 

At the time that the FRG logs were transported to the CWC, they contained an estimated 6.86 million Ci 
of cesium-137 and strontium-90 (an estimated total of 13.6 million Ci total radioactivity, including 
daughter products). The maximum dose rate on the surface of a canister was approximately 
300,000,000 mrem/hr at the time of shipment. The activity levels and dose rates remaining for each 
canister greatly exceed the WIPP waste acceptance crite_ria. The total amount of TRU material in all of the 
canisters combined is less than 50 g. 

The radioactivity in the FRG logs will exceed 6.3 million Ci in 2030, when completion of final shipments 
to WIPP is currently scheduled. This is in excess of the 5.1 million Ci ofRH-TRU waste that WIPP is 
authorized to receive. Therefore, disposition at WIPP is not viable without modification to current 
schedules and/or requirements. If the WTPP closure date were extended to the point that the total curie 
limit could be satisfied, new remote-processing capability would still be required at the Hanford Site to 
segment the logs sufficiently in order to meet curie concentration and dose limits for offsite shipment and 
WIPP acceptance. 
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