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EXECUTIVE SUMMARY 

Hanford Federal Facility Agreement and Consent Order, also known as the Tri-Party 
Agreement, Milestone M-89-05 requires U.S. Department of Energy, Richland Operations Office 
to complete a "324 Building Special Case Waste Assessment in Support of the 324 Building 
Closure." This document, HNF-2570, has been prepared with the intent of meeting this 
regulatory commitment. 

Alternatives for the Special Case Wastes located in the 324 Building were defined and 
analyzed. Based on the criteria of safety, environmental, complexity of interfaces, risk, cost, 
schedule, and long-term operability and maintainability, the best alternative was chosen. Waste 
packaging and transportation options are also included in the recommendations. The waste 
disposition recommendations for the B-Cell dispersibles/tank heels and High-Level Vault 
packaged residuals are to direct them to the Plutonium Uranium Extraction Facility (PUREX) 
Number 2 storage tunnel. 
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1.0 BACKGROUND AND PURPOSE 

1.1 Introduction 

Alternatives for the special-case waste (SCW) for the Hanford 300 Area, 324 and 
327 Buildings, were defined and analyzed in HNF-1730, 3241327 Facilities Special-Case Waste, 
Assessment and Disposition Alternatives Analysis. Based on the criteria of safety, environmental 
complexity, organization interfacing, risk, cost, schedule, and long-term operability, the best 
alternatives were proposed. Using the results of HNF-1730, this report has been prepared to 
specifically address the SCW disposition strategy related to the SCW managed by the 324 
Building, which are affected by the 324 Building closure actions as required by Hanford Federal 
Facility Agreement and Consent Order; also known as the Tri-Party Agreement (TPA) Milestone 
M-89-05. 

The 324 Building is operated for the U.S. Department of Energy, Richland Operations 
Office (RL), by B&W Hanford Company (BWHC). The 324 Building contains significant 
quantities of high-dose-rate nuclear material and waste requiring storage or disposal outside the 
300 Area. Because the high activity levels of the waste and associated difficulties in 
characterizing, classifying, and packaging it to meet the Hanford Site Solid Waste Acceptance 
Criteria (Willis 1993), they are listed as SCW. Special-case waste is defined in Section 1.3, 
SCW Description, and is managed under TPA (Ecology et al) major milestone M-33-00 and 
subsequently under major milestone M-92-00 (see Section 1.2, TPA Overview). 

1.2 Tri-Party Agreement Overview 

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

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

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

Submit a TPA change package to add milestones for acquisition of the necessary 
TSD facilities to implement the path forward. 

The waste streams that were considered in the scope of Milestone M-33-00 included the 
SCW in the 300 Area that did not have a clearly defined disposition pathway. 
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In negotiations between RL, Ecology, and the EPA in 1995 and 1996, it was agreed that 
Major Milestone M-33-00 would be replaced by a series of decision point milestones for 
disposition of each major waste stream. The decisions ultimately would lead to specific interim 
milestones and target dates for acquiring the necessary TSD facilities. 

Major Milestone M-92-00 and its associated interim milestones and target dates [refer to 
Change Number M-92-96-0 I (Ecology 1996)] were established to govern the acquisition of new 
facilities, modification of existing facilities, and/or modification of planned facilities needed to 
store, treat, and dispose of Hanford Site cesium, strontium, unirradiated uranium, bulk sodium, 
and 300 Area SCW. Amendment 5 to the TPA also added major milestone M-89-00 and 
associated interim milestone and target dates for closure of the nonperrnitted mixed waste (MW) 
units located in the 324 Building and for compliance actions required under RCRA for the same 
MW units. The specific areas of the 324 Building considered to be MW units are described in 
the 324 Building Radiochemical Engineering Cells, High-Level Vault, Low-Level Vault and 
Associated Areas Closure Plan (DOE/RL-96-73). Tri-Party Agreement Milestone M-89-05 
requires RL to complete a "324 Building Special Case Waste Assessment in Support of the 324 
Building Closure." 

1.3 Special-Case Waste Description 

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

Special-case waste is primarily waste that has limited or no planned disposal alternatives. 
This waste consists of the following: 

Waste Isolation Pilot Project noncertifiable defense transuranic (TRU) waste 

U.S. Department of Energy-held commercial low-level waste (LLW) [see DOE 
Order 5820.2A (DOE 1988)] that potentially may be designated as Greater Than 
Class C (GTCC) under the definition found in Code of Federal Regulation (CFR), 
Title 10, Part 61.55 

Low-level waste that exceeds site-specific performance assessment limits 
(DOE 1992). 

Special case waste includes high-activity radioactive waste currently stored in hot-cells 
and retired processing facilities. This waste requires special handling and storage because of the 

2 
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high radioactive dose rates (i.e., greater than 200 millirem per hour on contact). The SCW 
includes such items as irradiated research and test materials, dust and debris, hot cell tools and 
equipment, and failed equipment. Some SCW contains hazardous constituents (DOE 1995a) and 
is considered MW regulated under RCRA and the Washington Administrative Code (WAC) 
173-303, "Dangerous Waste Regulations." 

Special case waste currently is located in the 324 Building in the Hanford Site 300 Area. 
This waste must be removed from the buildings and placed in approved interim storage facilities 
or disposed of in compliance with the TP A. Removing the waste also is an essential step in 
facility deactivation. 

1.4 Purpose 

The purpose of the study is to identify the specific characteristics of the 324 Building 
SCW associated with the closure actions; identify the packaging, transportation, and storage 
requirements based on these characteristics; and identify a storage solution. 

This document is intended to be a 324 Building Special-Case Waste Assessment in 
support of the 324 Building closure as outlined in milestone M-89-05. This document is not 
intended to address all aspects of the M-92 milestones, which include other PNNL buildings, 
building modifications, project management plans, permit modifications, and others. The latter 
items will be covered in subsequent documents. 

It should be noted that 324 Building closure actions encompass a wider scope of activities 
than SCW. These are referenced in 324 Building Radiochemical Engineering Cells, High Level 
Vault, Low Level Vault Associated Areas Closure Plan (DOE/RL-96-73, Rev. 1). 

1.5 Documentation 

Recent changes in organization on the Hanford Site have resulted in contractor changes 
with a significant expansion in the number of companies participating. Existing documentation 
controlling the business activities will require time to modify; thus some references may relate to 
documentation from former contractors. This will remain in place until modifications are 
complete. 

3 
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2.0 324 SPECIAL-CASE WASTE IN SUPPORT OF CLOSURE 

This section defines and describes the 324 Building sew covered by this assessment, 
which includes the following. 

• 324 B-eell dispersibles 

• 324 Vault Tank residual [High-Level Vault (HLV) residuals includes metal filters, 
strontium filters, TRU ion exchange (IX) column, and the cesium IX column]. 

2.1 B-Cell Dispersible Debris, Tank Heels, and Pipe Trench Sludge 

B-eell sew can be grouped into three primary waste streams: Dispersible debris on the 
floor, tank heels, and the airlock pipe trench sludge. Table 2-1 summarizes the data contained in 
Sections 2.1.1 through 2.1.5. 

Table 2-1. B-Cell Dispersibles Waste Quick Reference. 

Waste Stream Floor Debris Tanks Airlock Trench Total 

Volume 1.3 m3 (47 ft3) 0.5 m3 (19 ft3) 0.4 m3 (15 ft3) 2.3 m3 (81 ft3) 

Curie content 1,479 Kci 2,341 Kci 10 Kci 3,820KCi 

Dangerous waste Heavy metals Heavy metals Heavy metals NIA 

Gas generation Likely Likely Likely NIA 

Waste classification Remote Handled Remote Handled Remote Handled NIA 
Mixed TRU Mixed TRU MixedTRU 

NIA = not applicable 

2.1.1 B-Cell Floor Debris 

2.1.1.1 Detailed Description 

The B-eell dispersible debris consists of dirt, dust, and process residue collected on the 
B-eell floor. Most of the radioactive and hazardous constituents of the dispersible debris were 
generated during the manufacture of the waste glass logs for the Federal Republic of Germany 
(FRO). The waste consists of heavy metals, fission products, and trace amounts of spent fuel. 
Intact fuel and fuel pin cuttings are stored separately in B-eell and D-eell. Fuel material is not 
intentionally allowed to be uncontrolled in the cells. Residues not recognizable as fuel pieces or 
derived from process fluids should be considered as remote-handled transuranic waste, rather 
than spent nuclear fuel (SNF). Fuel material will not be sent to the Plutonium Uranium 
Extraction Facility (PUREX) tunnel. The B-eell floor debris also includes larger items such as 
tools and hardware that fell to the floor and became contaminated from the debris. These large 

5 



HNF-2570, Rev. 0 

items will be separated from the dispersible debris at the time of packaging and will be cleaned 
of dispersible debris and packaged as LLW. 

The 324 Building Radiochemical Engineering Cells (REC) B-Cell was used during the 
I 960's, l 970's, and l 980's to demonstrate vitrification and other nuclear technology used to 
process highly radioactive material. During the demonstrations, radioactive material from B-Cell 
processing tanks was spilled to the floor of the cell. Melter feed solutions and off-gas scrubber 
solutions were the main materials involved; the predominate radioisotopes were cesium (Cs)-137 
and strontium (Sr)-90. The largest of these spills accounts for most of the estimated dispersible 
activity within B-Cell. The spill, which took place in October 1986, resulted in an estimated 
1.271 MCi (883 KCi of Cs-137 and 338 KCi of Sr-90) being released to the cell (Holton 1991). 
Other smaller spills also occurred during the operations, raising the estimated curie content of the 
dispersible debris in B-Cell to 1.5 MCi (Weaver 1997). 

The October I 986 spill occurred under the 1B rack located in the southeast corner of the 
cell. The B-Cell floor is constructed with a 2 percent slope to the east and a trough along the east 
wall that drains to a sump located in the northeast corner. The lack of a motive force to move the 
main spill in a westerly direction leads to the assumption that the highest concentration of 
radionuclides remains under the 1B rack and in the B-Cell trough. 

Past Dispersible Collection. Approximately 7 5 percent of the B-Cell floor area was 
reported to have been 'cleared' of dispersible material (Weaver 1997). The collected material was 
sorted to remove nondispersible items and the dispersible debris was packaged into sealed 
engineered waste containers (10-in. schedule 40 pipe). Each container was sampled and 
characterized. The engineered containers were loaded into liners which then were placed into a 
steel waste disposal box (SWDB) for shipment to the PUREX Tunnel 2 for storage (PNL 1988). 
The characterization data revealed that although a reported 75 percent of the floor area had been 
cleared, only 20.864 KCi associated with the B-Cell dispersibles were shipped to PUREX 
Tunnel 2. The activity of the collected debris is based on the data provided in the waste 
manifests for the two SWDB shipments made to PUREX in 1996 (PNNL 1996a, 1996b). This 
indicates that either the primary deposit has not been picked up or that the actual activity in the 
cell is much less than the original estimate. 

The initial collection activities involved dragging a large heavy square block across the 
floor to accumulate a pile of debris that was collected using a pneumatic clamshell. This 
collection method is designed to collect the largest fraction of dispersible material. 

Future Dispersible Collection. On October 8, 1997, camera survey of the B-Cell floor 
showed that approximately 0.6 cm (0.25 in.) of dispersible dust remains on the floor areas 
previously cleaned. During removal of the three equipment racks, interim cleanup of accessible 
dispersible material may be required to control the total inventory of dispersible material on the 
floors. After all the equipment racks have been removed, future collection operations will 
include cleaning the remaining 25 percent of the floor areas of the bulk dispersible particulate, 
then cleaning the entire B-Cell floor area using methods designed to collect the smaller size 
residual particles. The drag and clamshell method may not collect most of the remaining 
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1,479 KCi from the floor area. Much of the high-activity particulate may remain attached to the 
cell liner, with a significant source in the B-Cell trench, and will have to be removed by 
alternative methods. 

After the equipment is removed from B-Cell, some of the remaining particulates could be 
collected using a high-efficiency particulate air (HEP A) filtered vacuum system. This method 
was demonstrated to be effective during the cleanout of the 324 Building C-Cell based on 
conversations with building personnel. Vacuuming B-Cell would be a good preparation for final 
cell cleaning activities. Contaminated material that is firmly attached to the floor and wall 
surfaces could be removed using a commercially available vacuum blaster or by washing the 
surfaces. 

2.1.1.2 Volume. 

The quantity of dispersible waste debris inside B-Cell cannot be precisely measured 
because B-Cell cannot be directly accessed. The remaining dispersibles, with associated floor 
debris as currently estimated, is shown in Figure 2-1. Approximately 0.9 m3 (32.5 ft3

) of the B
Cell dispersible material was removed, packaged in engineered containers, and sent to the 
PUREX tunnels for storage in two separate shipments. The waste content description for these 
shipments are contained in PNL-324-96-012 Manifest 96006 (PNNL 1996a) for the shipment on 
March 1, 1996, and Waste Manifest 96004 (PNNL 1996b) for the shipment on March 6, 1996. 

The cognizant engineer for these shipments to the PUREX tunnels estimated that 
approximately 75 percent of the B-Cell floor area was cleared of dispersible material before and 
during the 1996 cleanup operation (Weaver 1997). This originally led to the conclusion that 
approximately 25 percent or an estimated 10.8 ft3 of the dispersible debris remained. To 
accurately estimate the remaining volume of dispersible debris on the B-Cell floor and estimate 
the number of containers required for packaging, a visual survey of the B-Cell floor was 
conducted on October 8, 1997. This survey was conducted using the B-Cell camera to determine 
the area and height of the dispersible debris piles. 

The results of this survey indicated that although 75 percent of the floor is cleaner than 
the remainder of the cell, approximately 0.6 cm (0.25 in.) of dispersible dust remains in these 
cleared areas. The remaining piles of dispersible debris a~erage 5 cm to 15 cm (2- to 6-in.) high, 
with a maximum height of 30 cm ( 12 in.) and cover the remaining 25 percent of the floor area. 
According to these visual observations, approximately 1.3 m3 (47 ft3) of dispersible debris 
remains on the floor of B-Cell. The floor debris will be sifted to eliminate the non-dispersible 
items. This will reduce the volume of the individual dispersible piles; however this volume 
reduction is offset by the approximately 0.6 cm (0.25 in.) of dust left behind on the B-Cell floor 
areas cleared in 1996 (Wilkinson 1997). 
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Figure 2-1. B-Cell Floor Sketch 
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2.1.1.3 Radiological Data. 

During routine transfers ofradioactive material on October 21, 1986, for the FRG 
Canister Fabrication Project, approximately 510 L of concentrated Cs-137 /Sr-90 solution leaked 
to the floor of B-Cell. The estimated radiochemical inventory of the solution was 883 KCi 
Cs-137 and 388 KCi Sr-90 (Holton, 199 I). During B-Cell operations, other releases of 
radioactive material have occurred to the cell from routine maintenance operations and accidental 
spills raising the estimated curie content of the dispersible materials _in B-Cell to 1.5 mCi 
(Weaver, 1997). The remaining dispersible source term is estimated to be at most 1,479 KCi, 
based on the total curies spilled minus the curies of dispersible waste shipped in 1996 (20.864 
KCi). 

2.1.1.4 Dangerous Waste Constituents. 

Hydrogen Generation. Calculations were performed to estimate the potential hydrogen 
generation rates from the B-Cell dispersible debris (B-Cell cleanup hydrogen generation in 
collected dispersible drums) (Weaver 1993). These calculations assumed that the material was 
initially packaged with a 5-percent water content. For this study, it is assumed that negligible 
quantities of moisture are present when the packages are loaded, but that the debris may contain 
organic contaminants because of the presence of plastic and similar materials that have mixed 
with the debris. The potential hydrogen generation rate is not specifically quantified, but 
provisions could be made to vent transport/storage containers to prevent hydrogen from 
accumulating. An analysis of hydrogen generation rates determined that concentrations in the 
PUREX storage tunnels would pose no safety threat (Owczarski 1995). 

Dangerous and Transuranic Waste Constituents. The B-Cell dispersible debris has 
been sampled several times. PNL-10623, Selection and Evaluation of Alternatives for the 
Removal of Solid Remote-Handled Mixed Waste from the 324 Building, documented the results 
of the first known sample of the B-Cell dispersible debris. These results are provided in Table 2-
2 below. Samples were also obtained from ten of the eleven engineered containers of B-Cell 
dispersible debris that were packaged in 1996 and shipped to PUREX under Manifests 96004 and 
96006 (PNNL 1996a and PNNL 1996b). These sample results are provided in Table 2-3. 

a e - . - e e ris T bl 2 2 B C II D b . S amo.e esu rom I R Its f PNL 10623 -
Constituent Cd Cr Pb Ba TRU 

Concentration 36ppm 2500ppm · !850ppm 874ppm 17,600 nano Ci/gm 

Limit l.0ppm 5.0ppm 5.0ppm lOOppm 100 nano Ci/gm 

All sample results clearly indicate that the B-Cell dispersibles have transuranic 
concentrations well above the threshold for classification as TRU. The concentrations of the 
heavy metals (cadmium, chromium, lead, and barium) show a wide variability. In most cases the 
concentration of lead exceeded the threshold for designating the waste as a dangerous waste 
(DW) in accordance with WAC 173-303-090(8)(c), Dangerous Waste Limits." 
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In some cases the concentrations of cadmium, chromium, and barium also exceed the 
DW threshold. Dispersible material in the floor indicated lead and chromium as dangerous 
components. Melter feed cans contained much higher metal concentrations due to the feed 
preparation process. It should be noted that the single B-Cell floor sample (Table 2-2) provides a 
total metals analysis which should be differentiated from a solids/leach analysis (toxic 
characteristic leaching procedure) found in Table 2-3. Total metals data include metal 
particulates in the dispersibles. 

Table 2-3. B-Cell Dispersible Debris Sample Results from Waste Manifests 96004 and 
96006. 

Constituent Cadmium Chromium Lead 

Concentration ppm ppm ppm 

EC-14 0.35 0.09 0.09 

EC-15 <.02 <.03 <.08 

EC-16 1.0 0.87 34.6 

EC-17 0.73 1.1 3.57 

EC-19 <.02 <.03 <.08 

EC-21 0.09 0.35 13 

EC-22 0.59 0.27 27.9 

EC-23 0.07 0.03 13.7 

EC-24 0.37 6.3 34.5 

EC-25 0.06 0.03 4.95 

Average 0.71 1.63 24.11 

Limit* 1.0 5.0 5.0 

*TRU hmit---DOE order 5820.2A, Il.3.a.(2) 
*Dangerous Waste limits---W AC 173-303-090(8)( c) 

2.1.1.5 Waste Classification. 

Barium Transuranic 

ppm nano Ci/gm 

0.64 23,100 

<.01 10,500 

1.8 11,300 

1.04 12,100 

<.01 19,600 

1.5 15,100 

1.45 18,700 

1.03 32,000 

0.97 3,530 

1.06 30,000 

1.34 17,600 

100 100 

The sampling results summarized in Section 2.1.1.3 are not necessarily representative of 
the remaining dispersible debris because of the heterogeneous characteristics of the waste. 
However, based on these measurement results, the B-Cell debris will be classified as mixed TRU 
waste. 

The waste category and classification per Waste Manifest 96006 were Greater-Than
Category 3 (GTC3) and mixed TRU, respectively, with a total fission/activation nuclide activity 
of 15.586 KCi. The waste category and classification per Waste Manifest 96004 also were 
GTC3 and mixed TRU, respectively, with a total fission/activation nuclide activity of 5.278 KCi. 
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The larger items, such as tools and hardware, that have fallen to the floor in B-Cell will 
be cleaned of dispersible debris and disposed of as LLW. 

2.1.2 B-Cell Tank Heels 

2.1.2.1 Detailed Description. 

Three equipment racks, numbered IA, 1B and 2A, are located along the B-Cell east wall 
(see Figure 2-1). Each rack has two tanks that were used for different processes. The current 
disposal plan for the racks, structural components, and tanks is to cut them into manageable-size 
pieces for shipment as LLW to the Hanford Site burial grounds. The process tanks with heel 
residues will be packaged for disposition as mixed TRU as the tanks are sectioned. Cutting the 
racks and tanks will create some additional dispersible waste material in addition to the tank heel 
material, but the volume generated will be much less than the 1.3 m3 (47 ft3

) already present. 
The following provides a description of the B-Cell rack tanks. Table 2-4 identifies the reference 
drawings for each tank. 

Rack lA houses Tank 113 and Tank 115. Tank 113 was used as an evaporator 
vessel and is assumed to have an 8 cm (3-in.) heel. Its reboiler is assumed to be 
full of sludge. Tank 115 was used as an acid fractionator reboiler and is assumed 
to have an 8 cm (3-in.) heel. 

Rack 1B houses Tank 112 and Tank 114. Tank 112 was used for HLV liquid 
processing and is assumed to have an 8 cm (3-in.) tank heel. Tank 114 was used 
for the FRG as a melter feed tank supporting the waste vitrification process and 
will contain heavy metals. This tank is assumed to have an 8 cm (3-in.) heel. 

Rack 2A houses Tank 116 and Tank 118 that were used to support the off-gas 
system and condenser system. These tanks are assumed to have an 8 cm (3-in.) 
heel. 

Table 2-4. Reference Drawings for B-Cell Tanks. 

Tank Number Drawing Number 

Tank 112 H-3-21007, H-3-21018 

Tank 113 H-3-21008 

Tank 114 H-3-21007, H-3-21018 

Tank 115 H-3-21010 

Tank 116 H-3-21011 

Tank 118 H-3-21013, H-3-21018, H-3-21017 
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2.1.2.2 Volume. 

Using the B-Cell heel calibration logs for the tank volume versus tank level and the 
assumed tank heel levels, the volumes of the tank heel waste were calculated to be as shown in 
Table 2-5. 

Table 2-5. B-Cell Tank Heel Waste Volume. 

Tank Volume [m3 (ft3)] 

Tank 112 0.04 m3 (1.5 ft3
) 

Tank 113 0.3 m3 (12 ft3
) 

Tank 114 0.04 m3 (1.5 ft3
) 

Tank 115 0.03 m3 (1.0 ft3
) 

Tank 116 0.035 m3 (1.25 ft3
) 

Tank 118 0.04 m3 (1.5 ft3
) 

Total 18.8 ft3 

The tank heels cannot effectively be removed from the internal surfaces of the tanks. 
Chemical cleanup would be difficult to accomplish because the piping connections have not been 
as built and the process lines could not be properly tested for integrity. Mechanical scraping 
would not remove the entire waste heel residue and the tanks would remain classified as MW and 
would have to be packaged and disposed of in a manner similar to the heel residues. Because of 
the difficulties in removing the heel residues and because the tanks may have to be sectioned and 
disposed of as MW even if the heel were removed, best disposition option for the B-Cell tanks is 
to section them with the heel inside. The tank sections would then be packaged and disposed of 
as mixed TRU. The total volume of the tank segments and associated equipment is estimated to 
be 9.9 m3 (350 ft3

) (based on the total tank volumes). 

2.1.2.3 Radiological Data. 

The activity of the heel remaining in Tank 113 was calculated to be 689 KCi of Cs-137 
and 811 KCi of Sr-90 using data from past process inventories (O'Neill, 1997). The activity of 
heel concentrations of Tank 112, Tank 114, Tank 115, Tank 116, and Tank 118 were calculated 
using the same curie-per-cubic foot concentration as identified for Tank 113 (see Table 2-6). 
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Table 2-6. Tank Heel Estimated Curie Content*. 

Tank Cesium Strontium Total 

Tank 112 86KCi 101.5 KCi 187.5 Kci 

Tank 113 689 KCi 811 KCi 1500 Kci 

Tank 114 86KCi 101.SKCi 187.5 Kci 

Tank 115 57.5 KCi 67.6.KCi 125.1 Kci 

Tank 116 71.8 KCi 84.5 KCi 156.3 Kci 

Tank 118 86 Kci 101.SKCi 187.5 Kci 

Total 1076.3 Kci 1267.6 Kci 2343.9 KCi 
*The above cune estimates are derived for planning purposes only. 

2.1.2.4 Dangerous Waste Constituents. 

The B-Cell tanks are expected to contain heavy metals in concentrations the same as or 
higher than were observed in the samples obtained from the B-Cell dispersible debris shipped in 
1996. Based on the cell waste shipped in 1996, the hazardous waste constituents and their 
respective waste codes will be lead (D008), possibly barium (D005), cadmium (D006), and 
chromium (D007). 

2.1.2.5 Waste Classification. 

The B-Cell tank heels are expected to contain TRU and DW in the same as or higher 
concentrations than were observed in the samples from the 1996 waste shipments. Because these 
TRU and DW concentrations exceed the minimums for classification as TRU and DW, the tank 
heel waste is considered to be mixed TRU for purposes of this study. If the tank segments with 
the heel residues inside are to be packaged and disposed of together, the waste matrix would be 
designated as DW or extremely hazardous waste assuming that the concentration of lead and 
other heavy metals in the heels exceeds the DW or extremely hazardous waste thresholds in 
WAC 173-303-090. The TRU classification may not apply to the tank segments with heel 
residue because the weight of the metal can be added to calculate the equivalent nano curies per 
gram of waste. 

2.1.3 324 REC Pipe Trench Sludge 

2.1.3.1 Detailed Description. 

The REC airlock floors slope to a hot pipe trench along the west side for collecting 
liquids, such as those resulting from decontamination washes. These washes also would contain 
metal shavings or particles and other debris (e.g., dirt and dust along with resins) from cutting 
operations performed in these areas and residues from containers removed from the hot cells. 
After years of use, the trench is assumed to have collected solids from the decontamination 
washes, possibly forming a sludge-like material. 
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Review of the facility area drawings by the facility operations and engineering personnel 
showed that drip pans are positioned between the piping and the trench floor. These drip pans 
would need to be removed to allow direct viewing and also inhibit sampling of the trench sludge 
for characterization. The trench has an approximately 0.6 m (2-ft) slope toward north comer for 
drainage. Because of this slope, the sludge is expected to have accumulated mostly in the sump 
region starting at the trench midpoint. 

2.1.3.2 Volume. 

The depth of sludge assumed to have accumulated in the pipe trench is estimated to be 
8 cm (3 in.). Using this depth and the profile of the trench, the volume of sludge was calculated 
to be 0.4 m3 (15 ft3

). Quantitative data are not available to verify this amount, which should be 
considered to be a conservative (higher than anticipated) value. 

2.1.3.3 Radiological Data. 

Because the liquid waste generated in the airlock that would have accumulated in the 
trench came from handling/decontamination ofB-Cell equipment, the trench is assumed to have 
the same activity levels as B-Cell dispersibles. Based on the curie content in the dispersible 
waste shipped in 1996, the curie content in 0.4 m3 (15 ft3

) of waste in the trench will be 10 KCi. 

2.1.3.4 Dangerous Waste Constituents. 

The trench is assumed to have the same dangerous waste constituents as the B-Cell 
dispersibles. Based on the cell waste shipped in 1996, the hazardous waste constituents and their 
respective waste codes will be lead (D008), and possibly barium (D005), cadmium (D006), and 
chromium (D007). Waste code (WT0I) for toxic waste also would apply. 

2.1.3.5 Waste Classification. 

The composition and quantity of the sludge at this time is unknown because the drip pan 
is in place. 

Because the sludge is a result of the decontamination washing of the REC airlock and 
equipment removed from the B-Cell, its composition is assumed to resemble that of the B-Cell 
debris that was classified as mixed TRU. Along with the radioactive constituents, the sludge 
may contain traces of spent fuel and other heavy metals. Identifiable spent fuel is separate from 
SCW and is not sent to the PUREX tunnel. 
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2.2 324 High-Level Vault Tank Filters/Columns 

2.2.1 Detailed Description 

The 324 Building HLV Interim Removal Action Project was established to address TPA 
milestone M-89-01, "Complete Removal of the 324 Building HLV Tank MW (e.g., Tank 104, 
Tank 105, Tank 107) with the Exception of Residues Which May Remain Following Flushing 
and Draining to the Extent Possible." This equipment consisted of 20 metal filters, five 
strontium filters, one TRU column and nine IX columns. This equipment was used in the 
treatment process along with process tanks for neutralization (Tank 112), metal filtering of feed, 
carbonate precipitation, IX feed, and evaporation. Effluent evaporation was not required, 
effluent solution was discharged directly to the 340 Building for loadout to the 200 Area tank 
farms. 

Three (Sr-I, Sr-2, and Sr-3) of the five strontium filters were shipped to the 325 Building 
on January 26, 1998, for use in medical isotopes. Filters Sr-1, Sr-2 and Sr-3 containing 
Strontium Carbonate were transferred to the 325 Building for an endpoint use as a Yttrium 90 
generator. This high energy beta emitter will be used for cancer treatment in conjunction with 
other compounds. The remaining two filters (Sr-4 and Sr-5) will follow the same path forward 
as the metal filters described in this section, including packaging and storage requirements. 

The TRU filter was used to remove any residual alpha from the HLV feed before the feed 
was sent to the cesium IX columns. 

The nine cesium IX columns were transferred into the D-Cell for separation. Ion 
Exchange Column 4 was not placed in service according to the process logs and records for HL V 
operations. Ion Exchange Column 9 was used only for polishing/rinsing and did not accumulate 
significant radionuclides. 

The operation history of filters in D-Cell is documented in the HL V Operations Log. 
Pertinent information includes transfers to D-Cell from B-Cell, including batch information, 
filter or column change outs, location and identification of samples taken, and any abnormal 
occurrences (spills, leaks, alarms, equipment failure, etc.). Table 2-7 summarizes the data 
contained in the subsequent sections. 

2.2.2 Volume 

The strontium filter dimensions are 7.3 cm (2.875 in.) in diameter, by 31.75 cm (12.5 in.) 
length, yielding a volume of 0.0014 m3 

( 0.05 ft3
) each. The total volume for the 5 strontium 

filters is estimated to be 0.006 m3 (0.22 ft\ Only Sr-4 and Sr-5 are waste. 

The cesium IX column dimensions are 21.9 cm (8.625 in.) diameter by 61 cm (24.0 in.) 
long, yielding a volume of 0.023 m3 (0.81 ft3

) each. The total volume of the IX ion exchange 
columns is estimated to be 0.121 m3 (7.3 ft\ 
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Table 2-7. HL V Residual Waste Stream Quick Reference. 

Waste Stream Strontium Cesium IX 
Component Filter Column Metal Filters TRUFilter 

Total volume 0.25 ft3 7.65 ft3 12 ft3 0.58 ft3 

Total curie 9.669KCi 30.378 KCi 20,760 Ci (90Sr) 2,067 Ci 
content 2,150 Ci (1 37Cs) 

799 Ci (alpha isotopes) 

Dose rate High High High High 

Dangerous Chromium, None Lead, barium, chromium, Chromium 
waste* cadmium* cadmium 

Gas generation Yes (Sr-4 No Yes Yes 
and Sr-5 
only) 

Waste MixedTRU Class C MixedTRU MixedTRU 
classification* for Sr-4 and LLW 

Sr-5 

*Refer to Appendix A for details of sample analysis results. 

The metal filters are 21.9 cm (8.625 in.) in diameter by 44.5 cm (17.5 in.) high, yielding a 
volume of 0.0 I 6 m3 (0.59 ft3

) each. The total volume of the 20 metal filters is 0.33 m3 (11.8 ft\ 

The TRU filter dimensions are 21.9 cm (8.625 in.) in diameter by 40.6 cm (16.0 in.) long, 
yielding a volume of 0.015 m3 (0.54 ft3

) each. 

2.2.3 Radiological Data 

Strontium Filters - Strontium filter activity data sheets have not been located. A 
summary of assumptions and approximations for calculating the contents of the strontium filters 
from the HL V process was compiled by Gary Sevigny of PNNL, documenting the total activity 
level in all five strontium filters to be 9.669 KCi with 3.887 KCi in Filter 2. 

Cesium Ion Exchange Columns. Cesium ion exchange column data sheets have not 
been located. A summary of assumptions and approximations for calculating the content of the 
cesium ion exchange columns from the HLV process was compiled by Gary Sevigny of PNNL, 
documenting the total activity for all nine ion exchange columns to be 30.378 KCi and 5.383 
KCi maximum for IX Column 2. Because the cesium IX columns were downstream of the TRU 
filters, the transuranic waste concentrations in these columns are assumed to be negligible (TRU 
constituents below 100 nCi/g). This assumption is supported by the process feed solution sample 
results. 
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Metal Filters. Activity levels for the 20 metal filters are documented on HLV Data Sheet 
3, the Metal Filter Loading Log (9/9/96 to 10/5/96), and HLV operating Logbook BNW-56293. 
No activity level for the tank that used Metal Filter 14 is available. A summary of assumptions 
and approximations for calculating the content of the metal filters from the HL V process was 
compiled by Gary Sevigny of PNNL, documenting the activities of each metal filter as derived 
from data sheets and calculation. The total dose equivalent for the metal filters is estimated to be 
646 Ci. Actual curies are 20,764 Ci of 90Sr, 2,151 Ci of 137Cs, and 749 Ci of alpha isotopes. 

TRU Filter. No TRU activity data sheets have been located for this filter. A summary of 
assumptions and approximations for calculating the contents of the TRU filter from the HLV 
process was compiled by Gary Sevigny of PNNL, estimating the total activity of the TRU filter to 
be 2,067 Ci, including 2,032 Ci of Sr-90. 

2.2.4 Dangerous Waste Constituents 

The HLV tank waste was sampled in 1990. These samples and analyses were used in 
DOE/RL-96-76, Rev. 1, The 324 Building Radiochemical Engineering Cells, High-Level Vault, 
Low-Level Vault, and Associated Items Closure Plan (DOE/RL 1998) to designate the tank waste 
as DW. Section 4.2 of the closure plan discusses the waste designations. Because the filters 
processed the feed solution from the HLV tanks, the waste designation should be the same. This 
conclusion is supported by sample results from the process feed solutions into and out of the 
filters [refer to Waste Analysis Plan for the 324 Building HL V Interim Action Removal Project 
(PNNL 1996d)). The cesium IX columns were downstream of the filters. Because the filters 
would be expected to remove the heavy metals, the cesium IX columns would not be expected to 
contain DW. This assumption is supported by core samples obtained from the cesium IX 
columns. Six core samples from the cesium IX columns (IX-1, 2, 3, 5, and 7) were evaluated by 
PNNL from January 1997 through March 1997 (O'Neill 1997). The Toxicity Characteristics 
Leaching Procedure and Inductive Coupled Plasma/Mass Spectrometry results for these columns 
were provided. The core samples were obtained only for measuring the presence of hazardous 
and heavy metals and determining the pH value of the solution. No DW was found to be present 
in the six core samples. Cesium concentrations from the leachate test were 50 mg/mL. 
Appendix C summarizes the analytical results from the process feed samples and core samples. 

2.2.5 Waste Classification 

The metal filters are tentatively categorized as mixed TRU based on tank rinsate analysis 
showing TRU levels at 110 nCi/g and the presence of hazardous constituents. Refer to Appendix 
A for sample results. 

The TRU column is categorized the same as the metal filters (mixed TRU) based on the 
sample results (refer to Appendix A). 

Three strontium filters (Sr-1, Sr-2, and Sr-3) are designated for beneficial use for medical 
isotopes . The sample results from the process feed solutions documented in the Summary of 
Assumptions/Approximations for Calculating the Contents of Metal Filers, Strontium Filters, 

17 



HNF-2570, Rev. 0 

and Ion-Exchange Columns from HLV Process (O'Neill. 1997), indicate no TRU or DW. The 
strontium filters not used for medical isotopes should be classified as Class C LLW based on the 
curie content and volume of each filter. 

The cesium IX columns do not contain any DW or TRU. (Refer to Appendix A for core 
sample results). Based on the curie content and volume, the cesium IX columns will be 
designated as Class C LLW. 

Additional SCW maybe generated when the REC, HLV, and LLVare cleaned and 
decontaminated. This material will be in a form similar to the existing High Level Vault waste 
and may be from either the D-Cell waste treatment system or skid based treatment systems 
located elsewhere. 

2.3 Other Waste Streams 

During the deactivation and cleanout operations for the 324 Building additional waste 
similar to that included in this study may be generated. The types of waste anticipated to be 
generated include residual waste in ducts, tanks, piping, and secondary waste coming from 
deactivation operations such as filters, and ion exchange media. These waste types must be 
characterized, classified, and handled in accordance with approved deactivation and clean-up 
plans, site standards, and closure plans. 

Since the contamination being removed from the surfaces of rooms, piping and vessels is 
very similar to bulk material that has been characterized and removed, it is anticipated that the 
waste types generated will be SCW. The packaging and form for this material maybe different 
from the original high level solid material previously removed because the removal methods will 
be different. 

For example, the exhaust ducting from B-Cell is reported to contain 30 KCi of 
radioactive holdup (PNNL 1996c). The composition of most of this inventory should parallel 
that of the B-Cell inventory and should include Cs-137 and Sr-90. Because the exhaust ducting 
is relatively inaccessible and the system will be used until B-Cell is deactivated, the residual 
must remain in place. In addition, a general area dose rate of 60 rad/hr has been measured in the 
HLV. This is expected to be from an undetermined amount of solids left by evaporation of liquid 
waste heels left in the four vault tanks after steam jetting. Deactivation planning must take into 
account disposition of the exhaust duct holdup and tank residuals. 
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2.4 Previously Dispositioned 324 sew In PUREX Tunnel 

Based on the PNNL study (PNNL 1995) sew from a number of 324 Building SCW 
streams was packaged and shipped to the PUREX tunnels in 1996 where it is being stored. The 
waste streams include approximately 0.96 m3 (34 ft3

) of B-Cell dispersible debris and 0.17 m3 

(6 ft3
) of 324 Building B-eell dried melter feed in engineered containers. No additional material 

of this kind has been found. Also included in these shipments were liquid metal seal-low 
temperature alloy and oil absorption material, HEPA filters, and high-activity metals and 
refractory bricks. Like the dried melter feed, this material has been removed from the 324 
Building and put into storage in the PUREX tunnels. 
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3.0 REQUIREMENTS ANALYSIS 

3.1 Packaging Requirements 

General packaging requirements for the transportation and storage of radioactive waste 
address three safety functions: containment, shielding, and subcriticality. The packaging 
requirements for transportation, a transient operation, can be more restrictive because the 
transportation environment includes dynamic stresses not present during storage. In contrast, 
storage requirements must consider the safety of the facility and the life of the package over the 
long term. These basic requirements apply to both onsite and offsite transportation of radioactive 
materials. For offsite transportation, packaging requirements and approvals are enforced by the 
U.S. Department of Transportation DOT and the U.S. Nuclear Regulatory Commission (NRC). 
Typically, radioactive material packagings that are approved or certified by these entities for 
transporting high-activity materials are costly and complex. However, the use of packaging 
systems that have been approved locally by RL or the appropriate contractor organizations allows 
greater flexibility onsite. 

Radioactive material packaging systems used exclusively on the Hanford Site ( onsite 
packaging) are analyzed and engineered to provide thermal dissipation, shielding, containment, 
and assurance of subcriticality. The certified packaging required by the U.S. Department of 
Transportation for shipping radioactive material on public roadways require extensive and costly 
testing and documentation. To limit cost of transporting.radioactive materials within the Hanford 
Site boundaries, onsite packaging is analyzed and approved in accordance with an established 
transportation safety program. On site packaging is approved for use only on Hanford roadways 
subject to the controls specified in the Safety Analysis Report for Packaging (SARP) or Safety 
Evaluation for Packaging (SEP). Hanford Site road access is restricted during such shipments. 
Onsite shipping is referenced in HNF-PRO-154 and is regulated by 49 CFR 263. 

The SCW streams are expected to include six waste categories: LLW, LLW Class C, 
GTC3 LLW, GTC3 low-level mixed waste (LLMW), TRU, and mixed TRU. Because the 
packaging and characterization process are assumed to limit the fissile isotope content (233U, 
235U, 238Pu, 239Pu, and 241Pu) of each package to fissile exempted limits (49 CFR 173), the issue 
of criticality does not require evaluation or special packaging controls. The waste categories do 
not specifically dictate the packaging requirements for transportation. The necessary packaging 
features to control dose rates and contain the material are determined by the activity levels and 
the physical and chemical form of the payload. Therefore, no individual requirements exist for 
transporting each waste type. However, prior to packaging and shipment wastes will be 
characterized (including fissile content) to ensure appropriate packaging and transportation 
requirements are implemented. 

Containers used for shipping, storage, and disposal of waste must be in good condition 
with no visible flaws that could compromise integrity or performance. The packaging material 
should be resistant to degradation by microbiological action, moisture, radiation effects, or 
chemical reactions with the waste. 
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3.1.1 Central Waste Complex/Burial Grounds Packaging Requirements 

At least two containment barriers to prevent release of contamination are required. 
Exceptions are listed in the Hanford Site Solid Waste Acceptance Criteria, WHC-EP-0063-4 
(Willis I 993). Packages must be able to withstand the weight of two layers of 454 kg ( 1000-lb) 
55-gallon drums stacked on top. All packages shall be fabricated of metal or shall be made fire 
retardant. 

Waste packages intended for disposal (burial) shall not contain free liquids in excess of I 
percent of the waste volume. The internal void space of the package shall not exceed IO percent 
of the total internal volume. Waste packages sent to the Central Waste Complex (CWC) for 
storage shall not exceed I 00 rnrem/hr at a distance of 30 cm or 200 rnrem/hr on contact. Specific 
criteria for each waste type are provided in Sections 4.1. I. I through 4.1.1.3. 

3.1.1.1 Transuranic-Mixed and Transuranic Non-Mixed. 

Transuranic waste is required to meet the TRU waste criteria specified in WHC-EP-0063-
4, Chapter 5.0, "Transuranic Waste" (Willis 1993). 

• The waste shall be assayed or otherwise evaluated to determine the kind and 
quantity of TR U radionuclides. The hazardous waste components shall be 
estimated or analyzed. 

• Total liquid in waste containers shall not exceed I percent by volume. 

• The TRU waste shall not have RCRA characteristics of ignitability (DOOi), 
corrosivity (D002), or reactivity (D003). 

• The waste packaging acceptable for TRU and mixed TRU are the standard 
55-gallon drum meeting performance standards of UNIA2, the standard waste 
box (SWB) (4x4x8 ft box) and 55-gallon drums overpacked in a SWB. 
Transuranic waste in packagings other than the 55-gallon drums or the SWB can 
be accepted if the deviation is adequately documented in the Waste Certification 
Summary. 

• The fissile or fissionable radionuclide content shall be no greater than 200 fissile 
gram equivalent of 239Pu for the 55-ga!lon drum or 325 fissile gram equivalent for 
theSWB. 

• Transuranic waste containers shall not exceed I 00 rnrem/hr dose rate at the 
surface. 

• Weight limits are as follows: 

454 kg (1,000 lb) per 55-gallon drum 
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658 kg (1,450 lb) per drum overpacked in a SWB 
18184 kg (4,000 lb) per SWB. 

3.1.1.2 Low-Level Waste GTC3. 

The packaging requirements for GTC3 LLW are virtually identical to those required for 
TRU or MW, although the material is not required to be packaged in drums or the SWB. 

3.1.1.3 Low Level Waste. 

The packaging, transportation, and disposal of LLW are routine activities. The packaging 
requirements are minimal but the dose rate limits apply. 

3.1.2 Canyon Facility Packaging Requirements 

The T Plant Canyon packaging requirements for waste packages are assumed to be 
similar to the packaging requirements of the CWC, but would require analysis on individual 
containers. 

3.1.3 PUREX Tunnel Packaging Requirements 

For storage in the PUREX Tunnel, waste acceptance criteria, including packaging 
requirements, are proposed by the waste generator and approved on a case-by-case basis. 
Introduction of waste material to the tunnel will require preparation of tunnel waste acceptance 
criteria. This document has not been prepared at the time of writing. In general, packaging 
requirements would include standards for dose rates (if contact handled), containment barriers, 
thermal dissipation and criticality control. Packaging system performance is a factor in 
determining the inventory at risk in the facility through the safety analysis process. 

3.1.4 Potentially Gas-Generating Waste 

Several waste streams contain organic components that may result in the generation of 
hydrogen gas by radiolytic mechanisms. These materials require packaging configurations that 
allow the gas to be vented, usually through a Nucfil filter. 

3.1.5 Packaging Availability 

Table 3-1 lists the containers described in this document along with their nominal 
volumes and shielding thicknesses. Cost data also are included. 
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3.2 Transportation Requirements 

This section provides regulatory and administrative requirements associated with the 
various modes of transportation anticipated or available. 

3.2.1 Shipment of Casks by Truck 

Shipment of casks by truck would be controlled by the safety documentation that applies 
to the packaging system. The onsite packaging safety documentation (SARP or SEP) specifies 
the transportation requirements for each packaging system. These requirements and 
administrative controls may address the type of equipment used (i.e., tractor-trailer 
configurations, special lifting requirements, special radiological controls for transport, road 
closures, speed limits, times of travel, special routing, inclement weather restrictions, and 
engineered tie down requirements). 

3.2.2 Shipment of Boxes by Truck 

Shipping boxes or special packages by truck has requirements similar to those discussed 
in Section 3.2.1. Because boxes and other containers typically provide less shielding, 
radiological controls associated with the shipment of these types of packages may be more 
restrictive. 

3.3 Storage Requirements 

3.3.1 Physical Constraints 

Physical constraints are specified in the facility requirements for storage of radioactive 
and MW. 

3.3.2 Permit Conditions 

All Hanford Site facilities that treat, store, or dispose of dangerous waste are identified in 
DOE/RL-88-21, Hanford Site Facility Dangerous Waste Part A Pennit Application, (DOE-RL 
1988). This Part A Permit Application lists the TSD facilities that require a Part B permit to 
continue to operate and the facilities that will be allowed to continue to operate under Interim 
Status. For facilities that have approved Part B permits (i.e., Final Status), changes in quantity or 
method may require permit revisions. In the case of the PUREX tunnel, if the storage capacity is 
increased or new waste categories are introduced, then permit revisions are required per WAC 
173-303-830(3). 
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N 
V, 

Packaging 

GNS-12cask 

CASTOR cask 

22 ½ ton box 
SWDB 

Concrete Burial 
Boxes 

JMTRCask 

Availability Vol 

(ft3) 

2 at Hanford 17.7 

Purchase 27.6 

1 box 70.1 
[Liners can 
be 
purchased] 

6 atB Plant 1440 

2 at T Plant 13.8 

Table 3-1. Packaging Availability. 

Shielding Venting Cost/unit Reference 

4 in. lead optional Modification for venting HNF-SD-TP-SARP-022, Safety 
fixture: $25,000 Analysis Report for Packaging 
New basket: $25,000 - (Onsite)for the GNS-12 Packaging, 
$40,000 Rust Federal Services Inc., Northwest 
SARP change: $50,000 Operations for Fluor Daniel 

Hanford, Inc., Richland, Washington. 

lead/iron optional $290K HNF-SD-TP-SARP-021, Safety 
Analysis Report for Packaging 
(Onsite) CASTOR GSF Cask, Rust 
Federal Services Inc., Northwest 
Operations for Fluor Daniel Hanford, 
Inc., Richland, Washington 

9 in. steel yes Fabrication of new liners: PNNL, 1988, Safety Analysis Report 
$10,000 each (SAR)for the Steel Waste Package, 
Cost of complete SWDB with PNL-MA-651, Rev. 1, Battelle Pacific 
liner $100,000, Northwest Laboratory, Richland, 

Washington. 

4in. optional Modification for lifting: WHC-SD-TP-SARP-005, Safety 
concrete $75,000 each Analysis Report for Packaging 

(Onsite)for the Modified Fuel Spacer 
Burial Box, Westinghouse Hanford 
Company, Richland, Washington. 

9.5 in. optional Basket: $75,000 
lead SARP: $50,000 (Depends on 

use) 



RSI 1500 9 available for 0.55 II in. lead optional Procurement: $20,000 each NRC, 1992, Certificate of Compliance 
purchase from 6 SARP: $75,000 for Radioactive Materials Package the 
STERIGENIC model 1500, USA/5939/B( JF, U.S. 
s Nuclear Regulatory Commission, 

Washington, D.C. 

BUSS Cask I at Hanford 5.43 13 in. no n/a DOE, 1995b, Certificate of 
steel Compliance for Radioactive Materials 

Package, Beneficial Uses Shipping 
System, USA/951 JIB( UJ, U.S. 
Department of Energy, Washington, 
D.C. 

GE-2000 Available for 17.2 8 in. lead no $50,000/mo lease 
lease from GE $20,000 deposit 

$20,000 SARP 

Type A boxes Varies 225 none optional $750 to $5000 (depending on WHC-SD-TP-SARP-018, Safety 
size) Analysis Report for Packaging 

(Onsite)for Type B Quantities of 
Radioactive Material in Type A Boxes, 
Westinghouse Hanford Company, 
Richland, Washington. 

Drums Available 7.35 none yes $5,000 WHC-SD-RE-SAP-024, Safety 
Analysis Report for Packaging 
(Onsite) Non-TRU, Non-Fissile 
Radioactive Material in the 55-Gallon 
Drum, Westinghouse Hanford 
Company, Richland, Washington. 
WHC-SD-RE-SAP-033, Transuranic 
Radioactive Material in the 55-Gallon 
Drum, Safety Analysis Report for 
PackaJ?inJ? (Onsite}, Westinghouse 



Hanford Company, Richland, 
Washington. 

Lead-lined 14 at Hanford 1 6 in. lead yes $11,000 WHC-SD-WM-SARP-001, Safety 
Drum Analysis Report for Packaging 

(Onsite) Lead Lined Drum/21-PF-1 
Packaging System, Westinghouse 
Hanford Company, Richland, 
Washington. 

Concrete- 10 at Hanford 0.69 6.7 in. yes $6,000 WHC-SD-TP-SEP-051, Safety 
shielded Drum concrete Evaluation for Packaging (Onsite) 

for the Concrete-Shielded RH TRU 
Drum for the 327 Postirradiation 
Testing Laboratory, Westinghouse 
Hanford Company, Richland, 
Washington. 



HNF-2570, Rev. 0 

For TSD facilities operating under Interim Status, the waste codes and waste management 
· methods are described in the Part A Permit Application. Changes proposed to the dangerous 
waste inventory or the waste management methods for Interim Status facilities must be approved 
in a revision to the Part A Permit Application. The process for revising the Part A Permit 
Application, as specified in WAC 173-303-28 I, requires that a Notice of Intent be submitted. 
The public comment period for the Notice of Intent is 90 days; the entire approval process for a 
permit revision typically takes 9 to 12 months. 

If the radioactive air emissions from a Hanford Site building are subject to change 
because of a proposed increase in the radioactive material inventory or revised waste-handling or 
emission-control methods, a Notice of Construction (NOC) must be submitted to the Washington 
State Department of Health (WDOH) and the EPA for approval. These requirements are 
specified in 40 CFR 61.07, "Application for Approval of Construction/Modification to an 
Existing Radioactive Air Emissions Source" and WAC 246-247-060, "Approval to 
Construct/Modify an Air Emissions Unit." The NOC approval process typically takes two to 
three months if the WDOH does not require significant revisions and resubmittal of the NOC. 

DOE/RL-95-07, Hanford Site Air Operating Permit Application, (DOE-RL 1995) 
identifies the sources of radioactive air emissions on Hanford Site. The permit application is 
revised quarterly to incorporate special provisions identified in newly approved NOC. 
Modifications proposed under an NOC may commence once the NOC is approved. 

Radioactive emissions from the CWC are not expected to change as waste is received, 
provided that the waste is packaged in accordance with WHC-EP-0063-4, Hanford Site Solid 
Waste Acceptance Criteria, (Willis 1993). A NOC would not be required to ship SCW to the 
CWC or the low-level burial grounds. Adding radioactive waste to the Hanford Site canyons 
may result in the potential for increased radioactive air emissions because of the increase in 
radioactive inventory, the addition of radionuclides not previously considered, or new waste
handling or waste-management activities that would be required. Transferring SCW to the 
PUREX tunnels or to T Plant would, therefore, require submittal and approval of a NOC. 

3.4 Quality Assurance Requirements 

Packaging, transportation, and storage activities, including the design, procurement, 
fabrication, installation, modification, inspection, and test of equipment and systems to 
accomplish the required physical facility upgrades, shall comply with the applicable PHMC 
Quality Assurance Program requirements. 

3.4.1 Packaging and Transportation 

The QA Program requirements applicable to packaging and transportation are specified in 
the associated SARP and SEP. These requirements shall be implemented through Project 
Hanford Procedures HNF-PRO-154, Responsibilities and Procedures for all Hazardous Material 
and HNF-PRO-157, Radioactive Material/Waste Shipments. 
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3.4.2 Storage and Physical Facility Upgrades 

The QA Program requirements applicable to storage and physical facility upgrades shall be 
specified by the organization operating the storage facility in accordance with the requirements of 
the applicable permits, facility Safety Analysis Reports, Quality Assurance Program Plans, and 
Project Hanford Procedures. 
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4.0 ALTERNATIVE GENERATION 

This chapter covers the identification of alternatives, decision criteria, and screening 
process used to develop the set of potentially viable alternatives. In addition, an initial screening 
is documented (see Section 4.3) on the alternatives identified in Section 4.1. Section 4.4 includes 
a detailed description of the alternatives that passed the initial screening and includes 
administrative and physical upgrades that would be required to implement the alternative. 

4.1 Identification Process 

This section describes alternatives considered for interim storage and disposition of the 
324 and 327 Buildings SCW. This study updates the PNNL study (PNNL 1995) that examined 
options available at that time for removing certain remote-handled MW from the 324 Building. 
The alternatives will include, but will not be limited to, those examined in the PNNL study. 

Alternatives involving research and development activities (such as treatment concepts) 
and possible offsite options were dismissed as not viable because of their inability to meet 
schedule needs and the associated uncertainties. The study focused on onsite interim storage 
alternatives that will not preclude any future treatment before final disposal. Consequently, 
removing the waste from interim storage, treating and/or repackaging, and shipping it to a 
permanent disposal repository will be required, but future actions are beyond the scope of this 
study. 

Potentially viable alternatives to be considered include the following: 

• PUREX tunnels 
• Canyon facility* 
• CWC building/storage pad/burial grounds (SWBG)** 
• New facility 
• Canister storage building (CSB). 

*Canyon Building: An approximately 1000 feet long concrete structure with heavy walls 
serving as radiation shields for remote internal radiochemical processing (e.g., T Plant, PUREX, 
etc.). 

**Burial Grounds: A specified excavated area suitable for sub-surface disposal of 
approved, packaged, radionuclide waste. 

These alternatives were derived through a final alternative identification process 
conducted by recognized subject-matter experts from the Hanford Site based on their experience 
with similar waste disposition issues and/or their familiarity with the facilities being considered 
to accept the SCW (Parsons 1997). 

Several facilities could be used for long term storage of radionuclide material. These are: 
S-canyon, U-canyon, B~canyon, T-canyon and A-canyon (PUREX). They are in various stages 
of operation or shutdown. Because of operational status some or most may be excluded from 

31 



HNF-2570, Rev. 0 

long term storage of waste material at this time. After careful technical review, some or all of 
these facilities may be considered for repositories at a later date. This study considered only the 
T Plant case because of its operational status. 

4.2 Decision Criteria 

The decision criteria from HNF-IP-1289, Rev. 1, 324/327 Buildings 
Stabilization/Deactivation Project Project Management Plan, Section 5 were used in assessing 
the identified alternatives. The decision criteria were used to screen the alternatives (go/no go) 
using the process described in Section 4.3 and may be used to break ties between alternatives 
with similar costs and schedules. These criteria were developed as performance measures that 
can be used to evaluate alternatives supporting issue resolution and decision-making processes as 
part of HNF-IP-1289, Rev. 1. The performance measures represent a mixture of quantitative and 
qualitative factors; however, the quantitative evaluation was only conducted for those 
alternatives that passed the initial screen (see Sections 4.5 though 4.8). The following criteria 
were used to evaluate the alternatives during the initial screening. 

Safety. Alternatives will be assessed on the basis of associated hazards and their 
implications for onsite and offsite safety, worker safety, and property protection. This evaluation 
will include a brief summary of the known hazards, mitigating circumstances, and existing safety 
analysis. 

Environmental. The environmental (regulatory) impacts of the alternatives will be 
assessed by evaluating the following factors: air quality considerations, DW and permitting 
requirements, and stakeholder acceptance. 

Complexity of Interfaces. The complexity of interfaces between the alternative and 
other systems and services is assessed by evaluating compatibility with existing systems and 
complexity introduced by needed changes, requirements for support functions and facilities, and 
the number and diversity of organizations that must be involved in implementation. 

Risk. The risk associated with a particular alternative can be examined by identifying 
uncertainty associated with the alternatives and the potential impact to alternative selection or 
implementation. 

Cost/Schedule. The equipment, system, or component will be evaluated with respect to 
rough-order-of-magnitude capital, operating (including waste handling, analytical, and 
preparatory paperwork), and life-cycle costs. Implementing schedules and associated schedule 
risk will be assessed relative to implementation of a given alternative. Tri-Party Agreement and 
other internal (BWHC) or external (DOE, regulatory, stakeholder) schedule requirements will be 
considered. 

Operability/Maintainability. This criterion is used for equipment and systems installed 
for long-term surveillance and maintenance (S&M) (i.e., exhaust fans, monitors, surveillance). 
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Evaluating the complexity, reliability, and reparability of equipment and components can 
determine the maintainability of a system and its associated equipment and components. 

4.3 Initial Alternative Screening 

This section relates the results of the qualitative screening for the identified alternatives 
based on the go/no-go decision criteria. 

4.3.1 PUREX Tunnels 

The tunnels currently store waste similar to the SCW and have significant shielding and 
containment to prevent worker and public exposure (after the waste is in place). 

Safety. Adding the remaining SCW waste to the current inventory in the tunnel will 
require an unreviewed safety question determination and supporting Hazards Analysis. The 
current authorization basis for the PUREX Tunnels is the PUREX Plant Final Safety Analysis 
Report (FSAR). The USQ and hazard analysis will be required to determine that the addition of 
material will not exceed the accident consequences currently identified in the FSAR. 

Environmental. The facility currently operates under a Part B RCRA permit for the 
storage of MW. Added inventory would require a modification to the Permit appendices. An 
NOC would have to be approved to authorize changes to the air emission estimates resulting 
from the addition of the SCW. Tunnel stack monitoring will be upgraded to meet WDOH 
requirements. In an October 28, 1997, meeting with the WDOH and previous meetings with 
Ecology, no significant environmental or regulator acceptance issues were identified. In 
addition, recent discussions with the WDOH have indicated that the stack monitoring upgrades 
will be sufficient. Final stack upgrades and curie loading will be discussed in the Notice of 
Construction prior to the re-opening of the tunnels to obtain final WDOH approval. 

Complexity of Interfaces. The tunnel is an independent structure. The alternative 
would require the addition of electrical service for material placement (lighting, crane, 
ventilation, outer door, shield door, and air emission monitoring). Additional interfaces (besides 
the generating facilities) include packaging and transportation engineering; crane and rigging 
services; rail services; and interfaces with regulators and Waste Management Federal Services of 
Hanford, Inc. (WMH). Because rail services are being discontinued in July 1998, there will be 
interface issues in obtaining tracks, brakes, cars, maintenance, and inspection services and 
operations support needed to release brakes or disable complex. However, no insurmountable 
interface issues have been identified. 

Risk. The alternative requires the use of several assumptions that contain some degree of 
uncertainty. First, although significant opposition from regulators or stakeholders has not been 
encountered, this decision will require DOE and regulator acceptance. Second, the tunnels were 
deactivated in a manner that allows them to be reopened if additional storage was required, 
however several physical considerations must be addressed: 
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• The transfer of unshielded waste in the tunnels will require installation of a crane 
and closed-circuit television inside the tunnel for remote transload capabilities 

• The rail track and engine ('Iii toot) will require at least minimal maintenance and 
some track replacement may be necessary 

• The tunnels will have to be reopened after having been closed for over a year. 
Contamination levels and door operability are assumed to present minimal 
problems. Electrical service, which currently is disconnected, will be required to 
the outside tunnel door, some inside lights, and the Number 2 tunnel shield door. 
Although several technical and programmatic risks exist, no insurmountable 
issues or unreasonable assumptions exist. 

Cost/Schedule. The cost of opening and closing the tunnels is assumed to be comparable 
to other alternatives that do not include new facilities. Long-term S&M is insignificant based on 
current tunnel S&M estimates and the cost of future retrieval of the SCW. Overall cost for 
retrieving tunnel waste for final disposal in the event of tunnel closure will not increase 
significantly. Tunnel availability should meet the requirements of the shipping schedule for 
waste from the 324 Building. 

Operability/Implementability. PUREX is currently in a S&M mode and is used to store 
mixedSCW. 

Maintainability. The tunnels may require additional maintenance if adding the SCW 
changes the stack classification (National Emissions Standards for Hazardous Air Pollutants) 
from minor to major. This would require some maintenance oh stack fans and monitoring 
systems. 

Initial Screen Decision. This alternative has been selected in the past and the tunnels 
have not been significantly changed during PUREX deactivation to preclude future waste 
acceptance. The alternative will be reviewed further. 

4.3.2 Canyon Facilities (T Plant) 

Canyon facilities are integral parts of process buildings located in the Hanford Site 
200 Areas. The canyons themselves are designed to provide heavy shielding during radioactive 
material handling and contain many cells under the canyon deck. The cells are further shielded 
with heavy removable cover blocks. Interim storage of waste in these canyon cells has been 
identified as a potential option. The Hanford Site contains several canyon facilities (U Plant, T 
Plant, PUREX, B Plant) that have the space and shielding required to safely store the 324 
building SCW. Of these, only B Plant and T Plant have active systems (i.e., ventilation, cranes, 
electrical) that could support waste package receiving, handling, and storage. B Plant is currently 
being transitioned to a limited S&M mode pending final decontamination and decommissioning 
(D&D). Options for SCW storage are not included in the transition planning. Therefore, T Plant 
will be the only canyon facility considered as an interim waste storage option in this study. 
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The T Plant canyon is a fully operational waste treatment and storage facility. Treatment 
and storage of dangerous waste at T Plant is described in Section 4.2.1.6 of the Hanford Facility 
Dangerous Waste Part A Permit Application (DOE-RL 1988). T Plant will continue to operate 
under 'interim status' under the Part A Permit Application until final closure. The Part A Permit 
allows T Plant to treat and store most hazardous waste constituents that have been identified on 
the Hanford Site, including those that have been identified in the SCW. 

Safety - The T Plant canyon was analyzed for activities associated with storage, 
decontamination and recycle, and maintenance and refurbishment of contaminated equipment 
and preparation for disposal of equipment [refer to Section 2.3 of the Interim Safety Basis for 
Solid Waste Facilities, T Plant (Meyer, 1997)]. After fuel removal in 2002, T Plant is scheduled 
for deactivation, including shut-down of some of the active plant systems. The Memorandum of 
Understanding: Radionuclide and Hazardous Material Source Term for the T Plant Safety 
Documents (Appendix Fin HNF-WM-ISB-006, Rev. 0, Interim Safety Basis for Solid Waste 
Facilities, T Plant) (Meyer 1997) assumes a maximum inventory of 1,311 Ci of solid waste in 
containers outside the 221-T canyon, the activity levels specified in Table I for the Pressurized 
Water Reactor core, 1.63 MCi in the canyon waste tank system, and a limited inventory from the 
sand filter and 291-T filter. No inventory of waste containers was assumed for storage in the 
canyon. Adding the 324 and 327 Buildings SCW to the T Plant canyon or cells would 
significantly change the source term used in the current safety analysis. Because the facility was 
not analyzed for storing high-activity waste and because of the significant change of the source 
term, storing SCW would require that a new safety analysis be completed and the facility's 
interim safety basis (ISB) be reevaluated and revised if necessary. Depending on the results of 
this analysis, plant upgrades also may be needed. In addition to the source term limits in the ISB, 
the fissile material limit for 221-T is 900 g. The current inventory of fissile material in the 
canyon is 137 g. 

Environmental. The T Plant interim status permit allows for storing a wide variety of 
MW. As discussed in Section 1.2, a Notice of Intent would be required to modify the T Plant 
section of DOE/RL-88-21, Hanford Site Dangerous Waste Part A Permit Application (DOE-RL 
1988) to allow storage of SCW. In addition, National Environmental Policy Act of 1969 (NEPA) 
documentation, probably an environmental assessment (EA), would be required to expand the T 
Plant mission to include the long-term storage of SCW. A NOC also would have to be submitted 
and approved by WDOH to authorize a modification to the radioactive air emission source term 
forT Plant. 

Complexity of Interface. T Plant currently conducts S&M of the spent fuel pool 
temperature and chemistry because Shippingport reactor assemblies are being stored. If SCW 
were stored on or below deck, any transfer, placement, and storage of SCW would need to be 
conducted in such a manner (i.e., loading, shielding) to avoid hampering the ability to conduct 
routine operations for the spent fuel pool, including future removal operations. Additional 
interfaces include packaging and transportation engineering, rail services, and interfaces with the 
regulators and WMH. 
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Risk. This alternative requires the use of several assumptions that contain some degree 
of uncertainty. A safety analysis must be performed to allow T Plant to accept SCW for long
term interim storage and update the interim status permits must be updated to include SCW. 
These actions could take up to I year and identify additional facility upgrades to be made before 
waste acceptance. In addition to the NEPA and permit revisions, an agreement in principle to 
allow long-term storage of SCW at T Plant would be required. DOE and regulator acceptance of 
this change in mission and long-term planning is uncertain. 

Operability/Implementability. After packaging, loading, and transporting, the waste 
would arrive at the T Plant rail tunnel on a flat car in the SWDB or other exterior container that 
the T Plant canyon crane can handle easily. In preparing for the waste receipt, T Plant operations 
would have prepared a canyon cell by removing and staging the cell cover blocks and clearing 
any equipment from the cell. Operations also would establish ability to retrieve the waste 
packages from the exterior container and transfer them directly from the tunnel into the prepared 
canyon cell. 

Alternatively, the exterior container might be hoisted into the canyon and placed on the 
canyon deck (if its physical size allows) where it could be prepared for opening. Personnel 
would then be evacuated and the waste packages transferred by remote operation to the cell. 
Cover blocks are replaced as the last step. If the waste is to be left in shielded containers, these 
could be stored on the canyon deck (a canyon deck/cover block load evaluation would be 
required). This strategy would be restricted by a 40,824 kg (45-ton) weight limit. The overhead 
door opening is 3 m (10 f\) square, and height clearance is 6.1 m (20 ft). Retrieval of the waste 
for transfer to a final disposal site is expected to involve a similar effort, reversing the steps. 

Waste containers would be stored in a canyon cell to take advantage of the additional 
'shielding it provides. Several cells reportedly are empty and would be available; however, 
verification and inspection of cell integrity should be a prerequisite to waste placement. 

Maintainability. Current maintenance of the canyon cranes and electrical and 
ventilation systems would be required until the shipping port Pressurized Water Reactor fuel is 
removed, which is currently planned to be completed by 2002. These annual costs would be 
required for as long as SCW is stored in the canyon. 

Initial Screen Decision. All previous studies have eliminated this alternative because of 
its safety bases and permit limitations. Unknown upgrade costs (administrative and physical) 
and safety basis and permitting revisions required make the T Plant alternative less desirable than 
the PUREX tunnels and CWC. Therefore, this study will not_consider this alternative further. 
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4.3.3 Central Waste Complex Building/Storage Pad/Burial Grounds 

The CWC and the Solid (or Low Level) Waste Burial Ground (SWBG) are two TSD 
components of the Hanford site permit system. They currently operate under an interim status 
through a Part A permit application. The CWC accepts LLW, LLMW, TRU, and mixed TRU 
wastes subject to package limits, surface, and 30 cm dose rates. SNF or high-level waste are not 
permitted. The SWBG currently has a limited amount ofTRU in EBR-Il casks with future limits 
on added TRU. Normally this facility accepts LLW and remote-handled LLW for burial. Most 
of the wastes listed in the special-case waste lists do not fall within those categories. A final
status permit application is scheduled for incorporation in 1998. The CWC accepts only contact
handled waste and remote-handled waste shielded to contact-handled levels. 

Safety. The CWC and burial grounds are currently used for the Jong-term storage of a 
wide variety of MW. The addition of 324 Building waste, if it meets the waste acceptance 
criteria, would have no adverse safety impact on the CWC. ' 

Environmental. The CWC and burial grounds are interim-status facilities addressed in 
the Hanford Site Part A Permit for the Jong-term storage and disposal of MW. Shipment of-the 
324 and 327 buildings waste to existing facilities would not require any changes or updates to the 
existing RCRA permit. However, if additional storage space were needed (i.e., a new storage 
pad), NEPA documentation, probably an EA, would have to be prepared. In addition, a NOC 
would have to be submitted and approved by WDOH to authorize a modification to the 
radioactive air emission source term for the CWC. 

Complexity of Interface. Additional interfaces (besides the generating facility) include 
packaging and transportation engineering, rail services, and interfaces with the regulators and 
WMH. 

Risk. This alternative requires the use of several assumptions that contain some degree 
of uncertainty, including whether CWC will accept the proposed storage containers. In addition, 
getting approval for and constructing a new pad could be time consuming. However, no 
insurmountable issues or unreasonable assumptions are presently known. 

Operability/Implementability. Normal waste is routinely shipped and received by the 
CWC and no operability or implementability issues are foreseen. 

Maintainability. Some waste types may require periodic venting depending on the type 
of venting mechanisms involved. In addition, routine surveillance and inspection of the waste 
containers will be required. 

Initial Screen Decision. This alternative is viable and should be evaluated further. 
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4.3.4 New Facility 

A new remote-handled waste storage facility for sew containment was previously 
evaluated. Such a facility was estimated to take three years to construct and cost over $10 M 
(DOE 1985). This alternative will not be considered further for two reasons. First, it apparently 
is unable to meet cost and schedule criteria. Second, it would build a new facility that 
subsequently would require deactivation and D&D. This conclusion also was reached in 
PNL-10623 (PNNL 1995) report, and indications are that these constraints will be no less severe 
now than at that time. 

4.3.5 Canister Storage Building 

The eSB was originally designed to receive and store vitrified waste. Specifications 
called for building three storage vaults each with 400 storage tubes 61 cm (24 in.) in diameter 
and 406 cm (160 in.) long. With uncertainty about the future of a vitrification plant and the 
immediate need for addressing the K-Basin fuel issue, the eSB mission has been redirected 
toward accepting the K-Basin fuel inventories. In addition, budget constraints have narrowed the 
eSB construction plans to completion of only one of the three storage vaults (scheduled for June 
of 1998), with the other two vaults remaining as open pits. 

The eSB is not considered viable because of its permitting limitations and limited 
capacity. The esB design only allows for storage of SNF. Some of the waste material outside 
the scope of this study includes SNF in B-eell and D-eell. The disposition of this material has 
been defined. Virtually all vault storage at the esB is committed to the K-Basin fuel inventories. 

4.4 Selected Alternatives 

The remaining alternatives, which are to be considered further, are the PUREX Tunnels 
(both the shielded and unshielded options) and the ewe Storage/Burial Grounds. Both of the 
identified waste streams (B-eell dispersibles and HLV residuals) have no known restrictions 
prohibiting their placement in either of these alternatives. 

4.5 PUREX Tunnels 

4.5.1 Alternative Description 

The PUREX tunnel system is an option considered for storing the sew. The system 
consists of the railroad tunnel and Tunnels 1 and 2. The railroad tunnel is perpendicular and runs 
under the East End of the PUREX canyon. It was used as access for transferring equipment and 
material in and out of the canyon. The railroad tunnel is below the cell cover block level of the 
canyon and was entered by using the canyon crane to hoist equipment through the horizontal roll
away overhead door (ventilation barrier). The railroad tunnel extends south of the canyon facility 
through water-fillable shield doors into the storage tunnels. 
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Only Tunnel 2 will be considered to store the SCW. Tunnel 2 will be ventilated by a 
system located at the south end of the tunnel. The system consists of a fan with a volume of 
approximately 142 m3/min (5,000 ft3/min) and stack and monitoring equipment. The system is 
currently blanked and will require maintenance, an upgrade of the sampling equipment, and 
power service. For this analysis, the ventilation system is considered to have sufficient capacity 
to prevent outside airborne contamination spread at the opening of the railroad tunnel. The stack 
sampling equipment presently in place does not meet the National Emissions Standards for 
Hazardous Air Pollutants requirements and will be upgraded in accordance with Ecology. A 
recommendation is being prepared for review and acceptance by the WDOH to open the tunnels 
following the upgrade to the sampling equipment. 

A portion of the original inventory of B-Cell dispersible debris was placed in Tunnel 2 in 
July 1996. Since that time the PUREX canyon facility has been placed in long-term S&M mode, 
pending. The overhead door in the railroad tunnel has been sealed off, the canyon ventilation has 
been substantially reduced, and the crane electrical power has been disconnected. The resultant 
physical status of the PUREX canyon and the operational limitations stated in the PUREX BIO, 
preclude using the canyon or any associated equipment (crane) for any waste-handling operations 
inside the railroad tunnel. 

The following two options are considered for placing the SCW into PUREX Tunnel 2. 

Option 1 (PUREX Unshielded). This option involves bringing the waste into the 
railroad tunnel in an SWDB (commonly referred to as a 22-1/2-ton box), then removing the 
unshielded inner liner containing the waste from the SWDB and placing it on a flat car. The flat 
car then would be pushed into Tunnel 2. This option would require the installation of a crane in 
the railroad tunnel to facilitate handling. Because of the high radiation levels of the waste, the 
crane would be remotely controlled. 

Option 2 (PUREX Shielded). This option involves loading the entire SWDB onto a flat 
car outside the railroad tunnel, then pushing the flat car in to Tunnel 2. This option would 
require the temporary use of a portable crane to transfer the shielded containers from the vehicle 
that brought the waste from the 300 Area to the flat cars that would be pushed into the tunnel. 
The waste would be stored in the shielded shipping containers inside the tunnel. 

Hydrogen generation rates and the resultant concentrations inside the tunnel have been 
analyzed. The potential hydrogen buildup does not pose a safety threat (SAIC 1995). 

4.5.2 Safety Basis 

Option 1 (PUREX Unshielded). Safety concerns are associated with operating the new 
crane that would be installed in the railroad tunnel and the additional waste inventory. The 
following activities are needed to address these concerns. 

1. Develop an unreviewed safety question (USQ) evaluation for the crane operation. 
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2. Perform a hazard analysis of the crane operations. 

3. Perform a safety analysis evaluating the high-hazard operations. 

4. Develop a USQ evaluation for the material storage in the tunnels. The evaluation 
will determine the accident scenario consequences associated with the additional 
material and determine if they are acceptable under the current authorization basis. 

5. Evaluate the material to ensure that it complies with the current criticality 
prevention specifications. 

6. Perform a readiness assessment and review. 

Option 2 (PUREX Shielded). For the shielded option, only activity Item 4 under 
Option 1 would need to be performed. The USQ determinations would have to consider only the 
change in the radioactive waste inventory because no new hazards are being introduced by 
analyzed waste-handling operations. 

4.5.3 Permit Condition 

The following conditions apply to both options. The tunnels currently operate under a 
RCRA permit, which must be revised. A NOC is required. The NOC becomes a form of a 
permit and is a mechanism to modify the Air Permit. A NEPA review also would be performed. 

4.5.4 Physical Upgrades Needed 

Option 1 (PUREX Unshielded). The following upgrades would be required for 
Option 1. The normal process of installing equipment in the railroad tunnel is complicated by all 
work being performed in a zone containing low-level surface contamination. 

1. Install a crane in the railroad tunnel for loading (includes adding crane rails to the 
tunnel floor). 

2. Install closed-circuit television equipment to operate crane remotely. 

3. Install additional lighting in the railroad tunnel. 

4. Provide permanent power to the crane and temporary power to the vertical and 
water-fillable doors. 

5. Repair damaged track at the entrance to Tunnel 2. 

6. Upgrade stack monitoring equipment at the south end of Tunnel 2. 
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7. Inspect ventilation equipment and upgrade components as needed. 

Option 2 (PUREX Shielded). The following upgrades would be required for Option 2. 
The normal process of installing equipment in the railroad tunnel is complicated by all work 
being performed in a zone containing low-level surface contamination. 

1. Provide temporary power to railroad tunnel vertical and water-fillable doors. 

2. Install additional lighting in railroad tunnel and provide temporary power. 

3. Repair damaged track at the entrance to Tunnel 2. 

4. Upgrade stack sampling equipment at south end of Tunnel 2. 

5. Inspect ventilation equipment and upgrade components as needed. 

4.5.5 Fixed Costs and Schedule 

Table 4-1 summarizes the fixed costs and schedule for both options. 

Table 4-1. Summary of Fixed Cost and Schedule for PUREX Tunnel Options. 

Option 1 Option 2 
Facility Requirements PUREX Unshielded PUREX Shielded 

Safety documentation $140,000 $39,232 

Permit documentation $130,000 $25,727 

Stack Sampling Tests $56,820 $56,820 

Facility Upgrades 

Ventilation $124,036 $124,036 

Material handling/power/access $1,045,000 $554,988 

Program management $136,620 $136,620 

Total fixed costs $1,632,476 $937,423 

Schedule 

Ready to receive waste Jan2000 Jan 2000 
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4.6 ewe Building/Storage Pad 

Because much of the waste removed from the 324 and 327 Buildings will be classified as 
TRU, mixed TRU), GTC3 LLW, or GTCC LLW, the waste will not be allowed to be disposed of 
in near-surface burial grounds. These waste streams will require storage. One option, as 
described here, is to store the waste at the CWC. 

4.6.1 Alternative Description 

The CWC is available for storing TRU, mixed TRU, and GTCC waste, provided the 
waste packaging meets the CWC acceptance criteria. Consideration of this alternative assumes 
that a dedicated storage pad similar to the one us,ed for the FRG logs will be fabricated. This 
assumption probably is valid because of the large mass of the storage casks. The cost estimate 
included includes the fabrication of the storage pad. 

4.6.2 Safety Basis 

The CWC has a safety analysis that supports existing operation. A USQ screening and 
evaluation will be required for the new waste storage pad, as was required for the FRG logs. A 
safety assessment may be required in accordance with the facility authorization basis. An 
engineering change notice (ECN) to the safety basis documentation also may be required. 

Limits on total radionuclide content for waste stored at the CWC are specified in 
HNF-SD-WM-ISB-007, Central Waste Complex Interim Safety Basis, (Bendixsen 1997). These 
limits on radionuclide content for storage at the CWC are based on dose-equivalent-curies 
(DE-Ci) of 239Pu. The calculation method for determining DE-Ci for a given radionuclide 
activity distribution in a waste package is described in Appendix E of the CWC ISB and in 
WHC-EP-0063, Hanford Site Solid Waste Acceptance Criteria, (Willis 1993). The DE-Ci values 
are calculated by multiplying the curie amount for each radioisotope by a corresponding DE-Ci 
conversion factor. The sum of the DE-Ci values for all radioisotopes in a waste package is the 
DE-Ci value for that package. 

The accident analysis for the CWC assumes 53 DE-Ci per package. A lower operating 
limit of 35 DE-Ci per package has been established to be conservative. Packages exceeding 
35 DE-Ci are administratively controlled so that the average DE-Ci loading in the building areas 
does not exceed the safety analysis assumptions. Packages with less than 35 DE-Ci have no 
restrictions for storage at the CWC if all other criteria listed in WHC-EP-0063, the Hanford Site 
Solid Waste Acceptance Criteria (Willis 1993) are met. The single package limit for storage at 
the ewe is 150 DE-Ci. The ewe building limit for packages containing more than 35 DE-Ci is 
600 DE-Ci. Type B containers do not have to meet the CWC DE-Ci restrictions. 

The CWC criticality limits are 200 g of fissile material for 55-gal drums, if dispersed over 
20 percent of the container volume. If the fissile materials are not distributed over 20 percent of 
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the container volume, the limit is JOO g. The limit for lead-lined 55-gal drums is also JOO g of 
fissile material. The limit for SWDB is 325 g of fissile material. 

In this alternative, waste would be packaged into unshielded containers, then loaded into 
Type B or equivalent casks that provide design basis accident containment and substantial 
shielding. (In theory, very-high-dose rate, remote-handled MW may be stored in the CWC 
assuming sufficient shielding is used to reduce the radiation dose rates to the contact-handled 
limits). The casks would be loaded onto trucks and transported to the existing or specially 
designed storage area in the CWC. The waste casks would be unloaded by crane and stored in 
the complex. 

The use of Type B or equivalent casks to overpack the waste is the distinguishing 
requirement associated with this alternative. Type B packaging is needed because the DE-Ci 
limits on the CWC would require many more Type A packages than would be economically 
feasible. Type B packages are not restricted by DE-Ci loading. 

4.6.3 Permit Conditions 

The CWC and the SWBG are two TSD components of the Hanford Site permit system. 
They currently operate under interim status through a Part A permit application. The CWC 
facility accepts LLW, LLMW, TRU, and mixed TRU wastes subject to package limits and 
surface & 30 cm dose rates. SNF or high-level waste are not permitted. The SWBG currently 
has a limited amount ofTRU in EBR-II casks with future limits on added TRU. Normally this 
facility accepts LLW and remote-handled LLW for burial. Most of the wastes listed in the 
Special-Case lists do not fall within those categories. After treatment (if required) and 
packaging, waste packages would be loaded into casks, which in turn would be loaded onto 
trucks and transported to the designated storage area in the SWBG. The waste and casks are then 
unloaded and left at the burial grounds or CWC for disposal intact. In general, waste that meets 
the criteria defined by WHC-EP-0063, the Hanford Site Solid Waste Acceptance Criteria (Willis 
1993) is accepted. Waivers to the criteria can be applied for and cases are evaluated individually. 

A NEPA review and documentation, most likely an EA will be required to construct a 
new waste storage pad. A finding of no significant impact would be required to avoid the need 
for an Environmental Impact Statement. No change to the existing Part A Permit application 
should be required. 

4.6.4 Physical Upgrades 

No physical upgrades will be required for this option. 

4.6.5 Fixed Costs/Schedule 

Acceptance of waste at the CWC is contingent on the waste generator paying a one-time 
fee. The fee is based on the type of waste (e.g., Greater-Than-Category-I mixed, Catcgory-3 
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llW, etc.) and waste package external dimensions. Once the one-time fee is paid, annual S&M 
costs are absorbed by the CWC and are minimal per package. 

Table 4-2 lists the fixed costs associated with this option. These costs are based on the 
fabrication of the FRG log storage pad. 

Table 4-2. Summary of Fixed Costs and Schedule for CWC 
Alternative. 

Facility Cost($) 

Project management 270,000 

Environmental assessment 45,000 

Storage site design 140,000 

Storage site construction 320,000 

Storage site turnover 55,000 

Final Safety Analysis Report 90,000 
ECN 

Storage site procedures 30,000 

Total 950,000 

Schedule 

Schedule duration 12 months 

Ready to receive waste May 1999 
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5.0 ALTERNATIVEANALYSIS 

This section will include the detailed, stepwise look at each waste stream and its 
associated costs and schedules, and then will include an overall assessment based on the 
alternatives. 

5.1 Evaluation By Waste Stream 

Sections 5.1. l and 5.1.2 contain a detailed evaluation of each waste stream, looking at 
prepackaging, packaging, transportation, placement, and post-placement activities required for 
each possible alternative. Cost estimates for each waste stream are provided in Appendices B 
andC. 

5.1.1 B-Cell Dispersible Debris 

This section provides detailed information about the physical processes to remove the 
dispersible debris from B-Cell for storage at the CWC or the PUREX Tunnel 2. This waste 
stream consists of 1.3 m3 (47 ft3

) of dispersible debris from the floor, 0.4 m3 (15 ft3
) of 

dispersible debris from the pipe trench (pipe trench sludge) and 0.5 m3 (19 ft3
) of debris from the 

six tanks in Racks IA, IB, and 2A. As explained in Section 2.1.1, this waste stream will be 
classified as mixed TRU. The total volume of dispersible debris to be shipped is approximately 
2.3 m3 (81 ft\ The total curie content for this dispersible debris w·aste stream is estimated to be 
3.8MCi. 

The 0.5 m3 (19 ft3
) of debris in the tank heels cannot be effectively removed from the 

internal surfaces of the tanks. Chemical cleanup would be difficult because the piping 
connections have not been confirmed as built and the process lines could not be properly tested 
for integrity. Mechanical scraping would not remove the entire waste heel residue, so the tanks 
would remain classified as MW and would have to be_ packaged and disposed of in a manner 
similar to the heel residues. Because of the difficulties in removing the heel residue and because 
the tanks may have to be sectioned and disposed of as MW even if the heel were removed, the 
best disposition option for the B-Cell tanks is to section them with the heel inside. The tank 
sections would then be packaged and disposed of as mixed TRU. The total volume of the tanks 
and associated equipment is estimated to be IO m3 (350 ft\ It is assumed that 50 percent of this 
volume (i.e., the upper half of each tank) can be removed and disposed of as LLW. This leaves 
5 m3 (175 ft\ much of which is void space. It is further assumed that by segmenting and 
packaging, a 50 percent volume reduction would result, leaving 2.5 m3 (87 ft3

) of material to be 
packaged as SCW. This 2.5 m3 (87 ft3

) of waste consists of the 0.5 m3 (19 ft3
) of tank heel 

residue and process vessel metal parts. 

If the waste stream is to be packaged for storage in the PUREX tunnel, the packaging of 
choice is the SWDB (22.5-ton box). This is the container used to transfer dispersible debris and 
other waste to the PUREX tunnels before closure in 1996 (PNL 1996a, 1996b). The curie count 
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of the material shipped during these campaigns was 102,700 Ci (Cs-Sr) and 15,500 Ci (Cs-Sr), 
respectively. 

5.1.1.1 Prepackaging Activities. 

The activities that must be performed before packaging the dispersible debris from B-Cell 
are described in the following paragraphs for placing the waste in the PUREX Tunnel or storing 
it at the CWC. 

PUREX Tunnels. The floor and pipe trench dispersible debris will be prepackaged in 
engineered containers, which have a payload of 0.07 m 3 (2.6 ft\ Each SWDB will contain 
eight engineered containers. The floor and pipe trench dispersible debris [ I .8 m3 (62 ft3

)] will be 
contained in 21 engineered containers. Three SWDB will be required. The engineered 
containers and SWDB must be purchased. 

Removing the three processing racks from B-Cell will allow any dispersible debris under 
the racks to be collected and the six tanks containing residual process feed to be separated from 
the racks. This activity will require engineered planning, procedure development, and other pre
job activities. The rack structure and piping will be cut, packaged, and removed for disposal. 
Each tank will be staged for later cutting and packaging. 

The 2.5 m3 (87 ft3
) of tank structures and heels will be sectioned and placed in liners that 

will be placed directly into the two GNS-12 casks. Each liner holds approximately 1.4 m3 (50 
ft3

) of waste, so two liners and and both existing GNS-12 casks are required. 

For this option, 21 engineered containers, two box liners, and five SWDB are required to 
handle the B-Cell dispersible debris. 

ewe Storage. The B-Cell dispersible debris from the floor has been estimated in this 
report to be 1,479 KCi. This estimate was obtained by using the original activity level of 1,500 
KCi assumed to exist in the B-Cell floor debris before the 1996 shipment and subtracting the 
curie content of the engineered containers shipped in 1996 (21 KCi) under Manifests 96004 and 
96006 (PNL 1996a, 1996b). The curie content of the 6 tanks left in the B-Cell rack is estimated 
to be 2,331 KCi based on past inventory records kept on processing operations. The airlock 
trench sludge has been estimated to contain approximately 10 KCi based on an estimated volume 
of 0.5 m3 (15 ft 3

) and a curie-per-cubic-meter (curie-per-cubic-foot) concentration similar to the 
B-Cell dispersible debris packaged in 1996. The total curie inventory of SCW to be disposed of 
in B-Cell is, therefore, estimated to be 3,820 KCi with no decay assumed. 

The total dose equivalent curies for a waste package are obtained by converting the 
activity level for each radionuclide to a 239Pu equivalent and summing the DE-Ci values for each 
radionuclide. 

Appendix E, Table E-1 of the CWC ISB (Bendixsen 1997) provides the DE-Ci 
conversion factors for each radionuclide. A calculation of the DE-Ci value for one of the 1996 
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waste shipments of B-Cell dispersible debris collected from the floor shows that 271 DE-Ci and 
205,432 Ci were included in the package (see Table 5-1). 

Table 5-1. DE-Ci Calculations for 1996 Shipment of B-Cell Dispersible Debris and 
Feed Cans under Pin # PNL-324-96-005, Manifest 96-004. 

Curies from Solid Waste 
Storage and Disposal Dose Conversion Factor 

Radionuclide Record from Table E-1 of CWC ISB DE-Ci 

Sr-90 43,162 3.02x 10·3 130.35 

Cs-137 59,553 7.44x 10·5 4.43 

Eu-154 2.05 6.66x lff4 0.001 

Pu-238 0.02392 

Pu-239 0.79200 

Pu-240 0.25200 

Pu-241 0 

Pu-242 0 

Am-241 0.13700 

Y-90M <43,162 130.35 

Ba-137M 59,553 4.43 

Totals 270.76 

Although this calculation included the contribution of the dried feed material from the 
radioactive-liquid-fed ceramic melter as well as the dispersibles collected from the B-Cell floor, 
the DE-Ci ratio obtained should be representative for the remaining B-Cell SCW. An estimate 
for the DE-Ci content of the remaining B-Cell SCW was determined as follows: 

Total B-Cell DE-Ci= 3,820 KCi x 271 DE-Ci= 5,050 DE-Ci 
205 KCi 

A more conservative calculation was made based on PNL-10623, Selection and 
Evaluation of Alternatives for the Removal of Solid Remote-Handled Mixed Waste from the 324 
Building (PNNL 1995), which estimated that 2,800 DE-Ci would be present in the assumed total 
of 1,500 KCi of dispersible debris in B-Cell. Using the more recently calculated curie content of 
3,820 Ci (includes curie contribution from the six tanks in the B-Cell racks), the projection 
would be 7,131 DE-Ci. 
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3,820 KCi x 2800 DE-Ci= 7,131 DE-Ci 
1,500 KCi 

Accounting for decay since 1986, approximately 75 percent of the DE-Ci would remain, 
yielding a value of 5,348 DE-Ci. The DE-Ci limit for storage of any Type A container at CWC is 
150 DE-Ci per container. Administrative controls are used to maintain the required total 
building DE-Ci by arranging all containers containing more than 32 DE-Ci in an approved 
configuration. Therefore, to store 5,348 DE-C1 at CWC would require a at least 36 Type A 
containers. 

The prepackaging activities required for both options will be identical except for the 
packaging procurement activity. The packages required for CWC storage must be Type B 
packaging or the dispersible debris packaged such that the waste form is exempt from inclusion 
in the CWC DE-Ci limit as part of the source strength control requirements found in HNF-SD
WM-TSR-005, ewe Interim Operational Safety Requirements (Bendixen 1997). The packaging 
configurations identified for this waste disposition alternative are listed in Table 5-2. 

Table 5-2. Packaging Approach for Storage of the B-eell 
Disoersibles at ewe. 

Package Volume/Package Availability 

2 GNS-12 Casks 0.4 m3 (13.6 ft3
) per cask On hand 

2JMTRCasks 0.3 m3 (9.6 ft3) per cask On hand 

5 CASTOR Casks (0.6 m3 (21.6 ft3
) per cask Procure 

This disposition option will require procurement of five CASTOR casks, safety analysis 
documentation, and liners for each cask. The fabrication and procurement of a dedicated storage 
pad may also be required. 

5.1.1.2 Packaging Activities 

PUREX Tunnel. The dispersible debris from the floor will be packaged in engineered 
containers using the same method as was used in the past: 

1. Attach a heavy block to the crane and drag it across the floor to collect the debris. 

2. Separate the larger waste items from the debris. 

3. Use the B-Cell crane and the straight-edged clamshell to collect the dispersible 
solids and package them in engineered containers. 
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4. Use other methods, such as a HEPA filtered vacuum, to collect the fines left after 
the block-dragging technique if necessary. 

5. Check liner integrity. Seal defects. 

6. Flush with water and use chemical decontamination to remove any remaining 
contaminants. 

The sludge removal effort in the hot pipe trench must be coordinated with the B-Cell 
cleanout. The airlock pipe trench is covered with cover blocks that will require cleaning prior to 
staging in a clean section of the airlock or B-Cell after the blocks are cleaned. The technology 
required to collect the sludge from the trench will be dependent on the physical characteristics of 
the material in the trench. The sludge could be easily removed using a scraper or clamshell for 
transfer to engineered containers and subsequent use of sluicing with pump out to B-Cell. Final 
nuclide separation will occur in the D-Cell equipment. 

As the engineered containers become filled, they will be packaged into the SWDB, which 
will hold eight engineered containers. The loaded box will be closed and shipped from the hot 
cell. 

The sectioning and packaging of the B~Cell tanks and the tank heels will proceed by first 
placing the waste in liners, which will be placed in SWDB when full. 

The current SARP for the SWDB (22 ½-ton box) has a shipment limit of 100,000 Ci of 
137Cs and 58,000 Ci of 90Sr. Revisions will be required to allow the larger curie quantities that 
will be encountered in the B-Cell process vessel debris. 

ewe Storage. The activities related to collecting the waste, vacuuming the fines, and 
removing any bound residuals attached to the cell surfaces are the same as for the waste 
packaged for the PUREX tunnel. Instead of being packaged in engineered containers and box 
liners, the waste will be packaged in special stainless steel liners. To provide containment, the 
liners may need to be seal welded or placed in a second vessel that is seal welded in either the air 
lock or Shielded Materials Facility. Rather than packaging the liners in the SWDB, they will be 
placed in either the GNS-12, the JMTR, or the CASTOR cask. 

5.1.1.3 Transportation Activities. 

PUREX Tunnel. Five SWDB will be transported to the PUREX Facility by truck. One 
SWDB will be loaded onto each truck. 

ewe. Nine casks will need to be transported to the CWC. Only one cask can be 
shipped on a truck. Each shipment will require that the roads be closed and swept before 
transport. 
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5.1.1.4 Placement Activities 

PUREX Tunnel. In the shielded option, the SWDB will be loaded on trucks at the 
324 Building, transported to the PUREX tunnel, transloaded to a flat car, and placed directly into 
PUREX Tunnel 2. In the unshielded option, the liners would be removed remotely and placed on 
a rail car for storage. 

CWC. Each cask will be off-loaded from the transport trailer with a portable crane and 
placed directly to the final storage location, which would be a reinforced concrete pad. 

5.1.1.5 Post Placement Activities 

PUREX Tunnels. The SWDB will be placed directly into the PUREX tunnel following 
transport. No additional costs are assumed. 

CWC. Surveillance and maintenance costs associated with storing the nine casks at the 
CWC will be consistent with other packages currently stored there. These containers will require 
venting. Additional costs for maintaining or replacing the venting filters should be minimal. 

5.1.1.6 Cost Summary 

Fixed costs to prepare the storage locations (PUREX Tunnels options and CWC) were 
provided in Section 4.5. The additional costs to prepare, package, transport, place and maintain 
the B-Cell dispersibles is estimated to be $857K for the PUREX tunnel unshielded option, 
$1,314K for the PUREX tunnel shielded option, and $3,250K for the CWC option. The basis for 
these estimates are provided in Appendices B and C. 

5.1.2 High Level Vault Tank Residuals 

This section addresses the 20 metal filters containing mixed TRU waste, one TRU 
column, two filters containing strontium, and nine cesium-containing ion exchange columns. 
Details for each waste stream, including volume, activity levels, and waste classification are 
provided in Section 2.0 of this report. The following options are considered in this section: 1) 
placing the metal filters in lead-lined 55-gallon drums, 2) placing the filter canisters in SWDB, 
and 3) encapsulating the IX columns in grout containers and shipping them to the LLW burial 
ground (IX columns are verified LLW) 

The interim storage location for each container that are considered in this section is as 
follows: 

• The 55-gallon lead-lined drums will be stored at the CWC. 
• The SWDB containing the waste and filters will be stored at CWC. 
• The SWDB containing the waste will be stored in PUREX Tunnel 2. 
• The engineered containers with the waste will be stored in PUREX Tunnel 2. 
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Assuming that the majority of tlie curie content originates from Sr-90, the total DE-Ci of 
the filters and IX column are estimated to be as follows: metal filters (646 + 2067 + 9 KCi) x 2 x 
3.02 x 10·3 = 74.5 DE-Ci. Based on the waste classification and activity levels, the waste is wel·l 
within the acceptance criteria for shipment to CWC for storage in the packaging options 
discussed in this section. 

5.1.2.1 Prepackaging Activities 

55-Gallon Drums. Ensure that filters do not contain liquids: otherwise no prepackaging 
activities are required. 

Shielded Box. Ensure that filters do not contain liquids; place filters and columns into 
the SWDB liner and cask; no other prepackaging activities are required. A SWDB can hold eight 
engineered containers. 

Grout Containers. This option only applies to the nine IX columns. The movement of 
grout containers out of the 324 Building will be accomplished in 382-B casks. No other 
prepackaging activities are required. 

5.1.2.2 Packaging Activities. 

Table 5-3 indicates the number of 55-gallon lead-lined drums that are required if all the 
filters and the TRU column are packaged in them. 

Table 5-3. Packaging Approach for Storage of HL V 
Residuals at ewe. 

Packages 
Waste Stream Package Required 

20 metal filters Lead-lined drum 20 

TRUcolumn Lead-lined drum I 

Strontium filters Lead-lined drum 2 

Cesium IX column Grout container 9 
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Table 5-4 indicates the number of packages required if the waste is placed in engineered 
containers for storage. The engineered containers would be shipped and/or stored in a SWDB. 

Table 5-4. Packaging Approach for Storage of HL V Residuals 
in the PUREX Tunnels. 

Waste Stream Package Packages 
Required 

20 metal filters engineered container 7 

TRU column and engineered container 1 
strontium filters 

5.1.2.3 Transportation Activities. 

Transport to ewe and PUREX Tunnel 2 will-be by truck. The 55-gallon lead-lined 
drums will be placed in an overpack for shipment. The SWDB will be transported in an impact
limiter assembly to prevent collision damage. Table 5-5 lists the number of shipments required 
for each storage option. 

Table 5-5. Shipping Approaches for Sending the 
HL V Residuals to the ewe. 

Storage Option Shipments Required 

Lead-lined drum 2 drums/shipment= 12 

SWDB assume by truck = 1 

Grout containers assume by truck = 9 

5.1.2.4 Placement Activities. 

Removing the cask liners from the SWDB at the PUREX tunnels is the only off-normal 
placement activity to be considered. This activity includes removing the impact limiter to allow 
access to the lid, the SWDB lid, then removing the liner from the SWDB. The engineered 
containers will be confined inside the SWDB liner. The operation would be performed remotely 
for the protection of the workers. Other placement activities are simple, routine operations of 
removing the containers from the transport vehicle. 

5.1.2.5 Post Placement Activities. 

Post-placement activities are those activities performed at the package's final destination. 
The activities start after the package has been removed from the transport vehicle and end when 
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the waste package is at its interim storage location. For the PUREX tunnel option, post
placement cost for the SWDB includes labor for two health physics technicians, one equipment 
operator, one supervisor, and two nuclear operators for five hours. 

5.1.2.6 Cost Summary. 

Fixed costs to prepare the storage locations (PUREX Tunnels options and CWC) were 
provided in Section 4.5. The additional costs to prepare, package, transport, place and maintain 
the HLV residuals is estimated to be $142K for the PUREX tunnel unshielded option, $225K for 
the PUREX tunnel shielded option, and $685K for the CWC option. The bases for these 
estimates are provided in Appendices B and C. 

5.2 Evaluation By Alternative 

This section will provide the evaluation of the alternatives. The costs within the variable 
cost tables include only those activities that would be performed differently between the 
alternatives. Similar activities (i.e., cell support, manipulator maintenance, project management) 
have not been included. 

Table 5-6 summarizes the findings for each alternative. 

Table 5-6. Alternative Evaluation Summar . 

PUREX Option #1 PUREX Option #2 ewe Unshielded - PUREX Shielded -
Tunnel 2 PUREX Tunnel 2 

Fixed Costs $1,632 $937 $950 

Variable Costs 

B-Cell $857 $1,314 $3,250 
Disperse 

HL V residual $142 $225 $685 

Total costs $2,631 $2,476 $4,885 
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6.0 RECOMMENDED STORAGE SOLUTION 

Table 6-1 provides the recommendations for the proposed storage for the 324 Building 
SCW based on the evaluation in the preceding sections. 

Table 6-1. Recommendations 
Schedule Lowest Cost 

Waste Stream Storage Option Container Available Option' Justification 

324 B-Cell dispersibles/tank PUREX Tunnel SWDB Jan00 PUREX Tunnel Lowest cost. Consolidates 
heels B-Cell dispersibles in one 

location. Least handling. 
Does not preclude future 
retrieval/processing. 

324 HLV filters/IX columns PUREX Tunnel SWDB Jan 00 PUREX Tunnel Lowest cost. Does not 
preclude future 
retrievaVprocessing. 
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APPENDIX A 

Dangerous Waste Concentrations in HLV Filters 
and Ion Exchangers 

Table A-1. Metal Filters Dangerous Waste Concentration. 

Dangerous Waste Concentration* WAC 173-303-090 Dangerous Waste 
Containment (mg/L) Limit (mg/L) Code 

Barium (Ba) 420 JOO D005 

Cadmium (Cd) 71 1.0 D006 

Chromium (Cr) 247 5.0 D007 

Lead (Pb) 21 5.0 D008 
•Calculated from HLV Data Sheet 3. Metal Filter Loadmg Log 

Strontium Filters and TRU Filters 

Summary of Assumptions/Approximations for Calculating the Contents of Metals Filters, 
Strontium Filters, and Ion-Exchange Columns from HLV Process, Sheet 2, prepared by G. 
Sevigny, shows that there are no dangerous waste constituents or transuranics in Sr filters I, 2, 
and 3. Sr-4 and Sr-5 contain dangerous waste constituents above the WAC 173-303 limits as 
shown below in Tables A-2 and A-3. The TRU filter also contains dangerous waste as shown in 
TableA-4. 

Table A-2. Strontium Filter #4. 

Dangerous Waste Concentration** WAC 173-303-090 Dangerous Waste 
Contaminant (mg/L) Limit (mg/L) Code 

Barium(Ba) 93.3 100 NIA 

Cadmium (Cd) 6.7 1.0 D006 

Chromium (Cr) 53.33 5.0 D007 

Lead (Pb) None 5.0 NIA 
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Table A-3. Strontium Filter #5 

Dangerous Waste Concentration** WAC 173-303-090 Dangerous Waste 
Contaminant (mg/L) Limits (mg/L) Code 

Cadmium (Cd) None 1.0 NIA 

Chromium (Cr) 50 5.0 D007 

Lead (Pb) None 5.0 NIA 

Tables A-2 and A-3 show strontium Filter #4 and 5 have dangerous waste contaminants. Sr-4 
has D006 and D007 dangerous waste code categories and Sr-5 has D007 waste code category. 

Table A-4. TRU Filter. 

Dangerous Waste Concentration * * WAC 173°303-090 Dangerous Waste 
Contaminant (mg/L) Limits (mg/L) Code 

Barium (Ba) 11.7 100 NIA 

Cadmium (Cd) 0.64 1.0 NIA 

Chromium (Cr) 6.38 5.0 D007 

Lead (Pb) None 5.0 NIA 

Table A-4 shows TRU filter also has D007 dangerous waste category. 

**Calculatedfrom Summary of Assumptions/Approximations for Calculating the Contents of 
Metal Filters, Strontium Filters, and Ion Exchange Columns from HLV Process, by G. Sevigny. 

Cs IX Columns 

Cesium Ion Exchange Column Loading Log documents the analysis results of the core 
samples. These results do not show any dangerous waste or transuranic constituents. 
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APPENDIXB 

Summary of Waste Disposal Options 

B.1 B-CELL DISPERSIBLE 

B.1.1 Prepackaging 

Table B-1. B-Cell Dispersible Prepacka1 in2 Costs. 

PUREX Unshielded PUREX Shielded CWC Shielded 

Labor 852Wh 932Wh 2,114 Wh 

Non-labor $530,453 $1,001,253 $2,417,130 

The major cost difference in this section is the procurement of liners and casks, for the 
PUREX Unshielded option, the main procurement is for SWDB liners, the PUREX Shielded 
option requires the procurement of five shielded SWDB Casks (including liners) at $1 OOK each. 
The CWC option uses two GNS-12 casks and associated liners, two JMTR casks and associated 
liners, and five Castor casks and associated liners. Of these items, only the JMTR casks have no 
costs. The increased amount in labor hours pertaining to the CWC Shielded Option is due to 
additional engineering time associated. with a more complex technical work plan because this 
option must address loading of three types of casks. In addition, work hours are higher because a 
safety assessment must be performed for the three new types of liners (the safety assessment on 
SWDB liners already exists). 

B.1.2 Packaging 

Table B-2. B-Cell Dispersible Packa2in2 Costs. 

PUREX Unshielded PUREX Shielded ewe Shielded 

Labor 2,116 Wh 2,116 Wh 9,400 Wh 

Non-labor $14,044 $14,044 $27,630 

The CWC Option has significantly higher labor hours because three types of casks are used, 
requiring three dry runs before actual loadout of the waste .. Additionally, the CWC option 
requires the inner liners to be transferred to the Shielded Materials Facility for seal/welding. 
Additional non-labor dollars in the CWC Option is largely because of the NDE costs associated 
with the seal weld of inner containers. Finally, the CWC option requires nine outer 
containers/casks to be packaged and loaded out, resulting in higher labor hours than the PUREX 
options which both only require five outer containers/casks to be packaged and loaded out. 
There are no differences in packaging between the PUREX Unshielded and Shielded Options 
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because the same volume of dispersibles will be collected and placed into the same amount/type 
of liners. 

Note: Rad waste disposal charges associated with airlock work have been removed from this 
estimate. 

B.1.3 Transportation 

Table B-3. B-Cell Dispersible Transportation Costs. 

PUREX Unshielded PUREX Shielded ewe Shielded 

Labor 400Wh 400Wh 720Wh 

Non-labor $25,100 $25,100 $42,120 

There are no differences in the costs between the two PUREX options since the same type and 
quantity of shipping containers are being placed onto the trailers for shipment. Additional labor 
hours in the ewe option are caused by increased shipping manifests and off-loading associated 
with nine shipments to ewe versus five shipments to PUREX in the other options. 

B.1.4 Placement 

Table B-4. B-een Dispersible Placement Costs. 

PUREX Unshielded PUREX Shielded ewe Shielded 

Labor 1320 Wh 960Wh 1204 Wh 

Non-Labor $41,150 $41,150 $42,120 

The PUREX Unshielded Option has greater work hours than the Shielded Option because of 
greater engineering hours on Job Safety Analysis, as well as an increased effort in operations to 
unload the inner liners from the SWDB casks in the tunnel. ewe labor hours are relatively close 
to the PUREX Shielded Option because both options require off loading a cask only, and not 
pulling liners from casks 
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B.2.0 324 HLV FILTERS AND ION EXCHANGE COLUMNS 

B.2.1 Prepackaging 

Table B-5. 324 HL V Filter and Ion Exchange Column Prepackaging Costs. 

PUREX Unshielded PUREX Shielded CWC Shielded 

Labor 552Wh 592Wh 492Wh 

Non-Labor $12,840 $107,00 $399,913 

The CWC Option has the highest non-labor dollars because of the cost of purchasing 23 lead
lined drums. The PUREX Shielded Option has higher non-labor dollars than the PUREX 
Unshielded Option because one shielded SWDB Cask (including liners) must be purchased at 
$100K. Labor hours in the PUREX Shielded Option are slightly higher than the PUREX 
Unshielded Option because the technical work plan has more engineering hours (the Shielded 
Option has not been performed in the past). 

B.2.2 Packaging 

Table B-6. 324 HL V Filter and Ion Exchan2e Column Packa2in2 Costs. 

PUREX Unshielded PUREX Shielded CWC Shielded 

Labor 1,020Wh 1,020Wh 2,744 Wh 

Non-Labor $2,809 $2,809 $28,890 

The CWC Option has significantly higher labor hours because of the completion of a SARP 
for the lead-lined drums (already completed for the SWDB). Additionally, the CWC Option 
required six manned airlock entries to loadout the filter cans into the lead-lined drums, whereas 
the PUREX options only require one airlock entry. The CWC Option has higher non-labor 
dollars because of increased miscellaneous equipment/tools and NDA costs associated with the 
increased number of waste packages and shipments required. There are no differences between 
PUREX Options because both options loadout the same number and type of waste packages. 
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B.2.3 Transportation 

Table B-7. 324 HL V Filter and Ion Exchan2e Column Transportation Costs. 

PUREX Unshielded PUREX Shielded ewe Shielded 

Labor 80Wh 80Wh 384Wh 

Non-Labor $5,020 $5,020 $8,160 

There are no differences in the costs between the two PUREX options because the same type 
and quantity of shipping containers are being placed onto the railcar for shipment. However the 
ewe Option has slightly higher non-labor dollars as result of the shipments. ewe will require 
12 shipments and the PUREX options only required one shipment. Additional labor hours in the 
ewe option are because of the increased number of shipments and associated work to place 
waste packages onto the truck and associated Rad Shipper time associated with releasing 
shipments. 

B.2.4 Placement 

Table B-8. 324 HL V Filter and Ion Exchan2e Column Placement Costs. 

PUREX Unshielded PUREX Shielded ewe Shielded 

Labor 440Wh 316Wh 624Wh 

Non-Labor $8,230 $1,020 $20,160 

The PUREX Unshielded Option has greater work hours than the Shielded Option because 
more engineering hours are required on Job Safety Analysis, as well as an increased effort in 
operations to unload the inner liners from the SWDB casks in the tunnel. ewe labor hours are 
higher than both PUREX options because of off loading an increased number of waste 
shipments. Non-labor dollars are higher for the ewe Option as a result increased transportation 
and rigging costs because of increased number of waste shipments. 
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Misc Tools ON Eijulp ustdfar Loodaut(S2Kptr Loodaul} 

i,adpackagc: 
Pt,form Dry Run of Loodaut in SWDB 10 PUREX 
Plact SWDB Lintr Into REC .A.irlockON IOWOllt SWDB bo,:jram 8-Ct// 
Pt,farm NDA onSWDB Caniainer After paclaging 

roWPad.agin8 

raiuporution: 
1ginccring: 
Shipping Manifies,s (20 liaun ptr package) 

)ad$e!Upll.oad: 
Pia.ct SWDB onto TnrcA; holtdown Impact Lirnitus, RtltaJt/ar sliipnm,t 
SJripSWDB to PUREX ruing Th/Ck 

TotalTranspoNtion 

laumcnt: 
nginccrin8: 
Enginttring Ownig},1/or P/aumenta/ Waite ConlOinen 

lfc:1yassessmcnt 
Jab St,fetyAnalysis 

1mc&ti&8")g: 
Rtmovel,npocllll1llttn,LiftSWD8Ilntr/romSWDBCuskrrrai/erandl0'1dantol'UREXRal 
Ixcan ON Rt/east SWDB, Troiltr, ON lrnpo,:t Ilmi1tnfar 11st and lra,par1 to JU 

Total Placemen! 

ub1018l 
aicperunivhour 

~blOtal 
&AISWS 

"" 

Unit 

NONLABOR 

MaJerl,J 

11 n,ooo 
S 60,000 

II 2,750 
2 400,000 

PO o,,..,, MPR 

2,310 
4,200 

193 
28,000 

. . . ------

0.,,, 

Rlainr 

LABOR 

MIJJ-
H.C im,1111 ,,;., 

Wu• - Rod s.,,.,. ''"" °""' NM 
TrllllSp. DUJ>QJtd M111u1-1a-

,,,_ 
Writer ,,,,,.,,,, ,.,_, """ Op,,..,, RCT °"" w.. ,...,,.,., 

16 " 124 16 16 

40 40 320 200 

. . . . . . . . . . . 
495,750 _._ ~ . • • 16 120 124 • • 56 336 200 • SJ0,453 S52 

80 

S 10,000 700 

3,125 219 
. . . 

10,000 3.125 919 

20,000 

16 " 80 " 80 
20 

192 

"' 
128 
400 
40 

" 160 

. . . . . . . . . . . 
• • 16 160 80 16 48 148 8n S68 208 1,c,o,i.c 2,116 

100 

so 20 so 40 
S,100 

• • • 20,000 5,100 • • 100 • • 80 20 80 80 40 2s.100 400 

100 

320 

S IS,000 1,0S0 20,000 40 
20 

320 
80 

200 
80 

80 
40 ' S,100 40 

. . . . . . . . . . . . . . . 
IS,000 • l,0S0 20,000 S,100 • • 420 • • 40 60 400 280 120 41,IS0 1,320 

520,750 3,12S 36,671 40,000 10.,200 32 800 204 16 168 284 1,688 1,128 368 

:5:Z0,7S0 3.12S 36,671 40,000 J0.,200 • l,611 40,42,C 10,308 808 8,489 14.)SI 10,312 46,992 15,131 
I I I I I II 51 SI SI 51 SI SI 42 42 42 

18.00"!. . 291 7.,276 1,8SS 146 1,528 2,583 12,658 8,459 2,760 

~ ~ ~ ~ ~ -·-~ ~ ...!::.!!! __?1!. ~ ~ ~ ~ ~ ~ ~ ~ 



:; 

Prc-Pa(k•&ins: 
Engineering: 

Tuhnlro/Wor.l:Plarr 
~slg,, oflnntr EnglMtrtdCorrlalntr for 22.S TOIi Bor (NIA ~slg" Alrtody Ezlm) 

S:ifctyuscssmcni.: 
AsstsSIMrr/o,, lnnerErrglntrndC011ta/MrforSWDB (NIAAlrtadyExls/s) 

Material: 
Eng/r,undConta/Mrs (JO Alnody fn Slock) 
lr111trC011talntn and SWDB Cash 
Misc TooW&pi/p1Mnl (S2$0Kptr Englnctrn!Corrra/ne,) 
GNS-J2Cas.b 

Prc-pacbgcsetup: 
Pt«, EnglMtrtdC0111a/ncn ln/oB-Cdl/or Pac!:oglng (assumt J E.Cs mowd Into ~II ptr I day) 

Pn:-package 
Samcforal/Op<io,,s 

Postp~c(dcron) 
Samt/oral/Op<ioiu 

Tol:IIPrc-Pacbging 

Engineering: 
Engl Mt ring ~nigh/for Pactaglng 

S:ifctyasscnrnent; 
SARP (NIA already txlsls for SWDB Option) 

Material: . 
MJ,c Tools and &ji,lp wed for Laadour (3]K ptr Loodm,r) 

lo3dpacbac: 
Ptrform D,yRSUI ofI.oaJour In SWDB toPURFX 
Pt«, SWDB liMr l11toREC .AJrlockand loodout SWDB bazfrom B-Crll 
Perform NOA°"' SWDB Container A/ttr ptK!:oglng 

~ · Tol.ll Pxbging 

Tru11porldion: 
· Enginocring: 

SJtlpplngMmljlurs (10 houn ptrptK!:ogr) 
,1..-:lsctup/Load: 

Pt«, SWDB OIIIO Tn,ck, ba/1dow,r, Jmpucl limiltrs, R.rltasrfor shipmen/ 
ShlpSWDB to PUREX wing Tri,~ 

Tol.llTrMSpOrtalion 

Placcmcnl: 
Engineering: 

Englnrrrlng ~night/or Pl«f!Mnl of Wasrr Con/a/nrrs 
Safctyasscssmen1: 

JobSafrtyA.n,:Jly.,ls 
Crane&rigging: 
Jl,- l~t/.JmlU17, /.JflSWDIJ /.JnN·j,omSWDB Cl>Sl:/Trollrralld lood i>n10PUREX RJJ/Jcar 
D«wi ond R.rlrau SWOB. Trollrr, and Jmpucl limlttrs/or .ur ond trospon /Q 32-1 

Tol.llPl:w:crncnt 

''"""" JWcperunivhour 

Sublo~ 
G&A/SWS 

Tow 

NONUBOR UBOR ,,..,,_ 
H.C ,.,,,,,,,, 

PO o.., ., .. , - Rod s,,,.,. TW<✓ OOv Tolo/No- To111I u., Ma1mtll C1111trad MPR R1"uUl1 T=,p. - M""atcr 
,,,,,._ Wrilcr P(111111cr S.ipp,, .... Opumo, RCT O.ft, ,...., ,...., 

16 160 124 16 16 

II 33,000 2,310 

' 500,000 3S,OOO 
II 2,7S0 "' 2 400,000 2!,000 

4-0 40 320 200 

. . . - . - . - . . - - . -
93S,7S0 ------:- 6S,j~) -- -- ---- - -- -- -- --- - --• • 16 200 124 • •. 56 336 200 • 1,001,253 932 

S 10,000 700 

3,125 219 
. . . 

10,000 3,125 919 

20,000 

16 !O " 192 l2S 
640 400 

4-0 
" 160 

. - . - . . - . . - . 
• • 16 160 BO 16 48 14& 872 568 20& 14,044 2,116 

100 

80 !O 4-0 
s,100 

• • • 20,000 5,100 • • 100 • • 80 20 SO' &0 40 2S,IOO 400 

280 

S IS,000 1,050 20,000 20 
20 

160 100 40 .. ' s,100 - . - . . - . - - . . - . . . 
IS,000 - 1,050 20,000 S,100 - • 380 • • 40 40 240 l&O gQ 41,IS0 960 

960,750 3,12S 67,471 40,000 10,200 • 32 S40 204 16 16& 264 1,S28 1,028 321 
I. I I I I 11 SI Si Si SI SI SI 42 42 42 

960,150 3,125 67,-411 40,000 lD,200 • l,6l7 -42,.f4S J0,308 1108 8,439 JJ,340 63,656 42,&Ui B,664 
18.00% 291 7,640 1,8SS J46 1,S28 2,401· 11,458 7,709 2,460 

~~~~~----.!:22!.~~~~~~~~~~..!=!!:. 



PRE-PACKAGING: 
F.nsinocriPg: 

T«Nlka/WortPlan 
Drsfg,, of!nm:rC-ontalntrfor Clll'.b (HIA /r,c/11<kd/11unll~lofllnen) 

Sarcty-ent: 
Pt,fomr~SSl/ltnlonSoftt,,of31}p,ofU11trs 

Material: 
GNS-/2Casb 
GNS-f.1.lintn 
JMIRCG:!-b 
.JMTRUntn 
Ceuror-COlb 
C~orli11tn• 
MiJcToofJ/Eql,ff""tlll (SIK~r pocblgt} 

PM,padageJetup: 
PJ«. Cad- UMrbrto B.Ctllfor Pacblgl11g (izuw,rt I lJMrm,r,ydfnto ct/I br I day) -·· Samt for o/1 Option., (l.t., collrctl11g .1t1111t wlumt of &s,-nlhlt to pockop) 

Postprc-plCUge(dcooo) 
NIA 

TolllPtc-PaebgU\g 

PACKAGING: 
Eagma:rillg: 

E,,sitottrfng OwrsfghtforPr,dog/11g. 
Safcty&Ue:!ll:IIICll.t: 

SARP Prrponitlon: 
GNS-12SARP 
JM11<SARP 
C~orSARP 

Material: 
U~ Toolrtznd Eqvlpwtd/orloodowt (S2K~rloadout) 

Load.package: 
TMNfor l111ttrlJnerfoSMFlo Wtl<V&ol 
WtldtStal fnntr lJMntznd P,rfomrHDElnSMF 
TMNfor fllMr lintrto REC Alrlcockor 8-Cellprfortoloadout 
Pufont1DryR111to/Loodwtr.,ONS-J2C~toCWC 
P,,fo,.,,, DryRllltofl.oatJavl r.,JMIR c~,o ewe 
Pt,fom, Dry /ullf o/Loodwt In Casror Coil to ewe 
Pi«. C<U.l"lntoREC Alrlacktznd Joado11tSlal11kuSlttl Untr from B.CtU 

To11IPadc,,ging 

'IRANSPORTATION: 
r.DiinocriPg: 

:f},/ppl,,gM111tlfi,:sts(10hrptrpocblgt) 
LoadJetujlr'1..old: 

PJ«. QD.ton10 Trlld; l>olrdo..., Impact Llmll•n. lukeu,fo,Jhlf""tlll 
SJ,tpC~toCWCrul11gTl1/,Ck 

To11ITnn1pol'lltion 

Pl.-\ctMENT: 
Eaginc,e:ring: 

Eng/nttrlngOwnightfor Plactmtnlo/Waslt C-onlalntn 
Safcty&UCS1111.ail: 

.MSofttyAN}y,ls 
0-&risging 

Remove Impact Limiter,, Lift Ouk from Tniclc and offiolld a1 ewe 
Dc,;:oriandR!:leasoT111ckfor11so,Traosport~k1o3Uwilbhnpa,;ILimilc:n 

S<lblolal 
Ra1epcrunit.1iour 

S11b1e111 
O&AJSWS 

T~I 

B-Cell Dispenibles 
CWCShiclded 

NONUBOR WWR 
M;JJ. 

lfl"iiltl 
PO en- Proc. RM s,,,,_ HC T«li..l OtJ,a TolJNa,i Toal 

Unit MIIIDWI COltlnd MPR Riffi,rr ~ M.,.qa ~ Jfnta n- Sluppa- risor ~ RCT 0-fa J..bo, t..i-

. 

""·"" 00,000 

120,000 ,,,,.,,, 
200,000 

9,000 

2!,000 

'·"" 
'·"" 101,SOO 

14,000 
630 

16 320 IS6 " 16 

S76 360 

. . . . . . . . . . . . . . 
HHUH • Ul,130 • • 16 In 116 • • gs S?2 360 • 2,417,130 2,114 

"' 
"' "' 340 

U,000 

36 "' "' n 
9,000 '" "' 36 144 m 144 144 

36 "' "' " .. 124 .. 192 m .. 
" 62 .. 192 12& .. 
" " .. 192 121 

" 1,ns 1,!Sl . . . . . . . . . . . . . . 
11,000 9,000 6l0 • • 32 2)24 241 61 96 792 3,168 2,040 02 27,630 9,400 

36,000 36 144 144 
6.120 . . . . . . . . . . . . . . 

• • • 36.000 6,120 • ISO • • 144 36 1'-' 144 72 •2,120 720 

36.®0 
6,120 

36 , .. . . . . . . . . . . . . . . 
n 
n 

. . . 26:® 6,120 • 340 • • n 12 2ss 2n 10 42,120 1,204 

11111111 9,000 ISS,760 72,000 12,240 41 3,916 434 61 312 9H 4,192 2,132 64' 

,,,,;;;; 9ft00 1,1.160 n,000 12.240 2,m 197~ 21,930 J,4J6 i,,m 49,924 174,639 111~ 26,996 
1.00 1.00 1.00 1.00 1.001 50.Sl ~.SJ S0.Sl ~.SJ so.SJ ~.SJ 41.66 41.66 41.66 

11.00'/4 07 35.6U .. 3.947 6U 2,131 S,986 31,43S 21,237 4.U9 

,,,,,... 9.000 ISl,760 n,ooo 12,240 2,162 233,493 25.117 4,0SS U,603 SS.910 206,074 139,211 31,US 2.529.000 720.946 3,2-49,946 



PRE-PACKAGING: 
Engineering: 

Tech11icaf Work Pla11 
fxsfgn of hu1tr E,,gi1~utdC0111oiner for SWDB (NIA. fxsign A.freody Exists) 

)aferya.ssessment: 
hM.ssmt11I 011 /111,er F,ngi1ieeudContoiner forSWDB {NIA. A.lrtody Exists) 

'.falerial: 
hU!tr C011lainenfor SWDD (SWDB Cask will bt rt-11Md} 

i>rc,.packagcSC!IJp: 
Place £11ginttrtdC011toiners into B-Ceflfor Pockagi11g (OSSllmt 8 £Cs moved into ct/I in Ida 

?re-paekagc 
Place Filters into EngitieendCQ/ltoiners (assume 5 day task) 

~ost prc-packaS" (dccon) 
NIA 

Total Pre-Pack.aging 

PACKAGING: 
Engineering: 

F,ngineering Ovtrsightfor Packaging 
Weryassessmcnt: 

SARP (NIA. alreodyn:istsfor SWDB Option) 
',faterial: 

Misc ToolswJF.qi,lp11stdforloodou1(S2KfNrloaJom) 
l.oadpackagc: 

Perform Dry Run of Loadout in SW DB to PUREX 
P(act SWDB LJ,ier Into REC A.lrlodand loadoiit SWDB bo~from B-Ct/1, pfact ;,, Li1,er 

) Ptrfonn NDA. on SWDB C011toi11tr A.jiu padogi1,g (5625 /Nr padogt) 

~ 

J'RANSPORTATION: 
:Jl3i11ecring: 

To1alPackaging 

Shipping Manifitsts {20 hr fN' package) 
l.oadscwp/Load: 

Place SWDB onto trailer. bolt do1m Impact Limiters, Rel=Jor shipment 
Ship SWDB 10 PUREX using Tntck 

PU.CEMENT: 
'1n3i11ecring: 

To121\Transporta1ion 

F.,1gineering Ovtrsight for Pfactme11I of WW"tt Co11toi1iers 
)afetyassessment: 

Job Sa/ti)' Analysis 
::ranc&rigg.ing: 

Rt move Impact LimiltT'$, Lift SWDB Liner from SWDB Cask/Trailer, load onto PUREX Rm/car 
fxcon mJ Rtle= SWDB, Trailer, mJ Impact Limittrsjor 11st, TrOIIS{>Ol't to 32-1 

)ubtot.al 
:l.atcperunitlhour 

:iubiotal 
'3&.A/SWS 

r""1 

Tota!Plaumen1 

u,.;, M<lkriol 

tmers11;r.1.,01umns 

Purex Unshielded 

NONUBOR 

PO 0,M 
Co11troct MPR Rigging Tn11up. -M01tt1ger E11gi11ur w,;,,, Pr@= 

16 120 124 

UBOR 

Mil/. 
Miglitl ..,, S,,pa- H.C O,>u Tofo/NOlf ,,,,., 

Shipper ..,,,. T«• RCT Cnft, ,.,,_ ,.,,_ 

16 16 

I 12,000 840 

18.00"/4 

- - - - . . ------------

20 

64 

80 

- . . . 

40 

40 

--------
12,000 - 840 - - 16 128 124 - - 44 160 80 _._ ~ _.1£ 

120 

2.000 140 

16 80 80 

62S 
. . . . . . . . -- -- -- -- -- -- -- --

48 
16 

192 
128 

8 

128 
80 
8 

. . . ------

48 
32 

2,000 ~ ~ _. ___ • ___ ,_6 ~ __ so __ 16 __ 16 __ 68 ____E! _.31! ~ ~ ~ 

20 

,.ooo 16 16 16 
1,020 

- - - . - - . . . . -- -- -- -- -- -- -- ------
~ ~ __ . ___ ,_o 

20 

240 

__ 16 --' __ 16 __ 16 __ 8 ~ ~ 

3.000 210 4,000 64 

16 
40 

16 
16 

1,020 
. - - . . . . . . - - . ----

3,000 • 210 4,000 1,020 • 260 • • 8 12 80 __ S6 ___E_ ~ ~ 

17,000 62S 1,234 8,000 2,040 32 608 204 16 40 128 S84 368 112 

~ ~ ~ 
17,000 62S 1.234 

I.OO 1.001 SO.SJ SO.S3 SO.SJ SO.SJ SO.SJ SO.SJ 41,66 41.66 41.66 

8,000 2,040 1.617 30,722 10,308 808 2,021 6,468 24,J29 IS,331 4,666 
291 S,530 1,SSS 146 364 1.164 4,379 2,760 840 

....!:222. -2:2:2 .....122!. ~ ...!::.!:!. ~ ~ ~ ~ ~ ~ ~ ~ 142,499 



'RE-PACKAGING: 
t11gineeri11g: 

Technical Work Pion 
Dtsign of /1111er F.Agi11tertdComoi11tr for SWDB (NIA. Dtsig,1 A./nody Uisls) 

:afctyusc:s.smen1: 
A.sstSS111t1II 011 lnntr F.Ag//ittrtd Contointr for SWDB (NIA. A.frtody £:%/sis) 

.falefial: 
/11111tr Co11toi11ersond SWDB Cwlr (SWDBC~ 'lri/1 /IOI be rt-11sd) 

're-pacb.ge5C!Up: 
Ploct Engi11tertdC011tolntrs i11to 8-Ctllfor Packaging {ass11mt 8 £Cs mo1-ed into «II In J da 

•re-package 
Ploct Fillers i11/0£nginttrtdC011toili<rs (OSSllmt .S dry task) 

'ostpre-paekage(de((ln) 
NIA 

Toia\Pre-Paekaging 

'ACKAGING: 
~gi11eering: 

Engineering Ovtrsightfor PO£kagi11g 
iafctyasses.sme111: 

SARP (NIA. olreodyaistsfor SWDB Option) 
.falefial: 

Misc Toofsond Eqr1ip used/or Loodout (S2K per loodcuf) 
..oadpael:agc: 

Perform Dry Ru11 of Loodo111 in SWDB to PUREX 
Pio« SWDB U11tr /11/oREC A.irlockond lood,o,11 SWDB buxfrom B-Ctll, ploct i11 liner 

) Perform NDA. OIi SWDB Co,1toil1tr After pockoglng(S62.S per pa,:kagt) 

TotalPaekaging 

rRANSPORTA TION: 
(11gineering: 

Shipping Ma11ifiests (20 hr per package) 
..oadKtup/Load: 

Pia« SWDB 011to Trailer, bolt down Impact Limiters, Re le-for .shlpme11t 
Ship SWDB to PURF~11si11g Truck 

TotalTranspona1ion 

'lACEMENT: 
:ngincering: 

Eng/nttrillgOvtrsightfor Placement of Waste Co,1toiners 
>afetywessmcn1: 

JobSofe~A1,alysis 
)ranc&rigging: 

Takeoff lmpa,:l lJ,niltrsa11d Se11d P.ailcar wilh SWDB Cwlr into PUREX T111111tl 
Dtconond Reita.re Um,sed PUREX P.ailcar, Send to 324 w//mpa,:l limiters 

;ubtotal 
~teperunit/hour 

;ubfOtll 
J&AISWS 

row 

Toia!Placcmcnt 

Unit Martrial 

Filters/ IX Columns 
Purex Shield~ 

NONLABOR 

PO a-

°'"""" MPR Riui,., Tra,up. -MaJU11e,, E,rp,«T Writtr Pfa,rna 

16 ,., 124 

LABOR 
Mill-

-'1litl 
Rad s.,- H.C Od,a Tota/Not1 ,..., 

Slilj,pe '""' Ta~ RCT C,.fu w., w., 

16 16 

I 100,000 7,000 

18.()0°/4 

20 

64 

80 

40 

40 

. . - - - - - . -- -- -- -- -- -- -- -- -- -- -- -- -- --
100.000 _-_ ~ 

2,000 140 

62S 44 

__ ,_6 ~ ~ _-___ ._ ~ ~ __ so _._ ~ _-22! 

120 

16 80 80 48 
16 

192 
128 

128 
so 

--

" 32 

625 1s4 - • 16 200 so 16 16 68 -2:.!. ----2.!! __ so ~ ~ 

. . . ------

20 

4,000 16, 16 16 
1,020 

- - - - - - - - . . --- -- -- -- -- -- ----------
~ ~ __ • ___ ,_o _._ ---- __ 16 --• __ 16 __ 16 __ s ~ ~ 

1,020 

20 

180 

32 
16 

20 
16 - . - - - - - - - - - --- -- -- -- -- -- -- -- -- -- -- -- -- --

• - - - 1,020 - 200 • • 8 8 48 --" __ 16 ~ ----2.!! 

102,000 625 7,184 4,000 2,040 32 58& 204 16 40 124 SS2 348 104 
1.00 ~ 1.00 

102,000 625 7,184 

1.00 1.00, SO.SJ SO.SJ SO.SJ SO.Sl SO.SJ SO.SJ 41.66 41.66 41.66 

4,000 2,040 1,617 29,712 10,308 sos 2,021 6,266 22,996 14,498 4,333 

----2!!. ~ ~ ~ ~ ~ ~ ~ ~ 
_,_.ooo ___ 2,040_ --'-•'°'- --"-·"°- -•-~•-64 _,_,. _2,i_ss _,,,_94, _2_1.1_16 ~ .......1:.!.2. IIS,849 109,219 



PRE-PACKA.CINC: 
Eaairoc:aiaa: 

Trffil'ftra/H'<dPbt 
O.,ip,c(/1,nuCcn11JIM•fo,Dn,,,uc,Y~a,stt/Nd,1ain/•,.•l«/ca,u1<illl()dirr~/yln10"'->) 

We1yllDCDll>a>l: 
M.,,=,w,,_,.,,,s,,J,tyc(JT>f"'<{U,.,,. 

l,,odU-1Dn,,,u(SldJ:....-b) 
A6s,:T~l-n1 (11$/Jpul,,odU-10.-) 
~~; 

NIA(1'Ur,na~conrcwdlaljlco1..,,,l,,.u,.1,..,.,) -W,l(Fl/1,..,olnadycon11J/11<dl,r/jlcoJ1"/nl,,.,1,,/can,) 
PO>lprc-{IO<Ui;c(<1<co<,J 

w, 

PACKACINC: 

Eni~= 
e..rr,.,,ri,tzO.,n/d,1.f«Po,~ 

W,;IJI..-: 
~S.Wforl,,odUn,dDnu,, 

A6.,.Tooi,-1£qt,lpruulforLood<l,,JS/Xp,r/O'.ld<>,,I) 
1.-lpod:q.:: 

P,,fon,,D,yR,,,t<{Lcodart1fnlol,,ot/UJt,dDnu,,10CH'C 
V.U.al,.,,JPJ«.4l,,o,iu-JDn,,u/ntoR£CAJrlodondl<>ado,,10..rpo,udF111mfrot11S..C<lllnv,Dn,,,u 
S..a/Dn,,,,,inCJU•po,,C-,l,//o,,c(Lcodartt 
P,,f-1''DAcnlAoJUJt,dD,-,,i/),rpa<~lnr/U2,p,•f"XMi•J 

TRAN$PORTAT101'!: 

~= 
SldJJPll8AltA/ji,W(4/irp,rpo,"'1r) ...,,_...,_ 

Plan1"'->alaf/-cnv,Tn,d;,l>o/1Jo.....l"'l)«IU"'l1,n 
&t-SJil-nr-,JT,.,,,,po,1Dn,,,u1<>CH'C••lnzT-' 

PU.CEMENT: 
Eniil>ocrlq 

~i,.,,rlniOwnli},1forPl«<otrnlc{ll'r,,1,Co,,,o/,un 
Safety~ 

Jol,Saf,ty,lna(,,I', 
Cfll>CA.r!Wol 

11.cmovclrcpact UmiL<n, UI\Dnmu from Tnic~llldcfl\o,d 11CWC 
Dcoo<,""'11Wcu<:Tnd:fo,uc,Tnn,ponlmpl,c1Umi1Cn1Tnd:1el24 

",..,.,, 
2) S,150 

2S.160 

"" 

t111Cnf1X(.;ol""""f 

Clll'CSS.lded 

1/iJJ-ipll T11.i 
o,•.,o~ Tot.J.Xa11l..- ,.,,_ 

. . . . . . . . . . . . . . 
)7).150 • 26.16) • • 16 llO 124 • • 16 16 • • J99.91J •92 

"'"' 
m ,. 

. . . . . . . . . . . . . . 
ll,000 IS,000 1,390 • • 16 660 12. I S 163 1,00a 6S6 116 lll.nl l.1M 

. . . . . . . . . . . . . . 
• • • • 1,160 • ◄ I • • 116 • 116 116 41 1.160 )S4 
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