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COMPLETION OF PROPOSED INTERIM MILESTONE M- 19-03 

JUN 3 o 199J • 
CORRESPONDENCE 

t\ "<tTROL 

This letter transmits the completed "Waste Receiving and Processing Module 28 
Strategy Assessment" for review and comment by the U.S. Environmental 
Protection Agency and State of Washington Department of Ecology. This 
assessment fulfills Hanford Federal Facility Agreement and Consent Order 
proposed interim milestone M-19-03 for submittal of an engineering study 
covering the WRAP Module 2 Milestone Rescope by March 31, 1993. 

The strategy in th i s document is based on a current planning by the U.S. 
Department of Energy to pursue two facilities: WRAP Module 2B and the 
Mu l tipurpose Processing and Storage Complex (MPPSC). This study assumed the 
separate existence of these facilities and attempted to min imize the 
duplication of facility and process requirements. Specifically, rather than 
providing two hot cell facilities for High-leve l Waste (HLW) at Hanford, one 
for the needs of Solid Waste and the other for the needs of Tank Waste 
Remediation, this study assumed only one facility with a hot cell to handle 
all HLW would be required. Therefore, identified feeds (Hanford Waste 
Vitrification Plant Melters, fuel and fuel pieces stored as solid waste) are 
planned to be shifted from WRAP 28 to the MPSC, where facilities tasked with 
HLW processing are currently planned. Additional study is planned by the 
Westinghouse Hanford Company and recommended by RL to determine the impacts 
and benefits of providing one facility to perform all HLW hot cell processing 
functions. 
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If you have any questions, please contact J: M. Augustenborg of the Waste 
Management Division on (509) 376-5494. 
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Enclosure 

cc w/encl: 
T. J. Venetz, WHC 
M. M. McCarthy, WHC 
R. J. Roberts, WHC 
J. G. Riddelle, WHC 
T. J. Powell, MACTEC 

Sincerely, 
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rord Project Manager 
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WASTE RECEIVING AND PROCESSING (WRAP) 
MODULE 2B STRATEGY ASSESSMENT 

1.0 INTRODUCTION 

The Waste Receiving and Processing (WRAP) Module 28 is proposed to 
provide treatment for radioactive and/or hazardous solid wastes at the 
U.S. Department of Energy (DOE), Richland Field Office (RL) Hanford Site. The 
current planning is for the WRAP Module 28 to be constructed as a separate 
Line Item, Project W-255. 

1.1 BACKGROUND 

The DOE Defense Waste Management Plan (DOE 1983) established WRAP as the 
facility that would provide the necessary treatment for certifica tion of 
contact handled (CH) transuranic (TRU) waste at the Hanford Site. In 
April 1988, the Hanford Defense Waste-Environmental Impact Statement (HOW-EIS) 
Record of Decision (ROD) was issued (DOE 1988b). The HOW-EIS ROD committed 
DOE to build WRAP at the Hanford Site and initiate retrieval and treatment of 
TRU waste stored at the Hanford Site for emplacement in .the Waste Isolation 
Pilot Plant (WIPP). In 1989, the Hanford Federal Facility Agreement and 
Consent Order, or Tri-Party Agreement (TPA), was signed by the 
U.S. Environmental Protection Agency (EPA), Washington State Department of 
Ecology (Ecology), and DOE. This further reinforced DOE's commitment to build 
the WRAP Facility at the Hanford Site. The TPA also specified WRAP as the 
Hanford Site facility that would provide necessary treatment for low-level 
radioactive and hazardous mixed waste (RMW) in addition to TRU waste. 

In 1988 the expanded WRAP Facility was not yet suff iciently defined to 
support the full scope as a Line Item project. Therefore, to accomplish the 
objective of accelerating WRAP treatments as much as possible, it was proposed 
by the operating contractor (and agreed to by RL) that the WRAP be split into 
at least two separate projects, called Module 1 and Module 2. This strategy 
had several advantages, including the fact that it permitted acceleration of 
those parts of WRAP that were well understood and used established technology 
to meet defined waste treatment and disposal criteria, while allowing more 
time to better define other technologies and processes considered for 
inclusion in WRAP (Pauly 1990). 

Of the total post 1970 stored suspect TRU waste at the Hanford Site, 
55-gal drums account for approximately 50% by volume, but 85% of the stored 
TRU activity. Because most of the TRU activity is in the drums and the vast 
majority of the stored drums have very low dose rates (almost 90% have surface 
dose rates less than 5 mR/h), making them comparatively easier to process, it 
was decided that Module 1 should concentrate primarily on CH-drummed waste. 
In addition, Module 1 would provide limited handling and certification of 
newly generated CH-TRU in boxes. Because of their size, boxes are not 
amenable to opening in the same gloveboxes as drums, therefore, boxed TRU that 
could not be certified without opening will be stored for processing in 
Module 2. 
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Certification of retrieved solid waste will require that each retr ieved 
container be opened, characterized, and proper treatment methods for reducing 
toxicity and mobility of RMW components identified and implemented. 
Classified waste will be shredded, compacted, or otherwise destroyed to 
eliminate classified aspects. Particulate wastes will be immobilized, liquids 
will be solidified (after RMW characterization), and compressed gas cylinders 
(e.g., aerosol cans) permanently vented. All waste will be repackaged into 
new containers and loaded within allowable weight and plutonium gram loading 
limits in accordance with the Waste Isolation Pilot Plant (WIPP)-waste 
Acceptance criteria (WAC). 

The repository for TRU wastes, WIPP, has been involved in evaluation of 
their WAC. WIPP staffs have evaluated a wide range of alternate waste forms 
that may be required as a result of ongoing studies of the ability of WIPP to 
permanently dispose of the TRU waste. OOE/WIPP 91-007, Revision o, July 1991, 
(DOE 1991) is the result of a major, multi-year study addressing the leading 
14 alternative waste forms that may be required for TRU waste at WIPP. This 
uncertainty at WIPP suggests that proceeding with a major facility whose 
principal thrust is the processing of TRU waste for WIPP, such as WRAP 2 as 
previously planned, may not be in the best interest of the nation. 
Accordingly, the WRAP 2 Facility has been proposed to be split into two 
facilities. 

The WRAP 2 Facility was proposed to be rescoped into a CH mixed-waste 
treatment facility, WRAP Module 2A, and a TRU waste treatment facility, WRAP 
Module 2B, in February 1992. The change request was submitted for approval of 
the facility rescope to address the uncertainties of the final WAC for the 
WIPP (Wagoner 1992). The WRAP Module 2 Milestone Rescope (M-19-00 and 
M-19-01) proposed to complete the engineering study to develop alternat ives 
for TRU treatment and recommendation for treatment (including WRAP 2B) by 
March 31, 1993 (M-19-03). 

Concurrent with the planning for WRAP 28 was planning for those wastes 
that would require some form of thermal treatment before disposal. While most 
of the waste planned for the proposed thermal treatment facility (TTF) is 
expected to be CH-low-level mixed waste (LLMW), the TTF planning assumed that 
a small amount of remote handled (RH)-LLMW and TRU wastes would also be 
required to be processed. Additionally, the TTF planning assumed some other 
facility would perform all pre and post TTF activities, the TTF activities 
being limited to the thermal treatment per se. Accordingly, the pretreatment 
activities (characterization, segregation, sizing of the waste, and packaging 
for insertion into the kiln or furnace) would be performed by WRAP 28; ash and 
residue treatment would be addressed by either WRAP 2A or WRAP 28, depending 
on the state of the residue in terms of TRU contamination levels and gamma 
dose levels. 

1. 2 PURPOSE 

This study was performed to identify known and projected feed streams for 
WRAP Module 2B and to determine necessary processes for treatment of those 
feed streams against the existing and possible alternative TRU WAC. The study 
includes an evaluation of facility requirements considering further 
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modu1arization and / or the use of existing faci1 i ties to perf orm t he necessary 
treatment. The a1ternatives strategy assessment was prepared to meet the 
intent of the proposed milestone M-19-03 . 
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2.0 SUMMARY 

The original scope of the WRAP 2 Facility was established to enable TRU 
waste material at the Hanford Site to be processed to the WIPP-WAC for 
disposal at WIPP and low-level waste (LLW)/LLMW to be processed for onsite 
disposal. Ongoing studies being conducted to determine the containment 
aspects of WIPP identified 14 engineered alternatives to the WIPP-WAC criteria 
that could become a requirement in the future. The uncertainties associated 
with the 14 alternatives were considered adequate justification to reevaluate 
the WRAP 2 Facility scope. 

In February 1992, the scope of the WRAP 2 Facility was separated into two 
part s: a CH-LLMW treatment facility designated WRAP Module 2A, wh i ch had a 
wel l defined scope; and a TRU waste treatment facility designated WRAP 
Modu l e 28, whose scope was in question because of the uncerta i nties of the 
WIPP-WAC. The decision to divide WRAP 2 into two parts permitted the WRAP 2A 
project work to continue as scheduled and placed a delay on the WRAP 28 
project work pending resolution of the uncertainties associated with the 
14 alternatives to the WIPP-WAC. A TPA change request was submitted in 
February 1992 for the facility rescope. A milestone was identified for an 
engineering study to develop alternatives for TRU treatment and recommendation 
for treatment by March 31, 1993 (M-19-03). This document -~s the response to 
that milestone and presents the results of assessments to prov ide the 
preferred strategy and basis on which to proceed with the WRAP Module 28 
project. 

An extensive testing program is still underway to resolve the 
uncertainties of the WIPP-WAC criteria and establish whether or not any of the 
14 alternatives will be required. Unfortunately, the duration of the testing 
program is such that it is now apparent that full resolution of these 
uncertainties may take several years. A delay of this nature will cause an 
unacceptable delay in the start of the WRAP 28 project because it must come on 
line and be compatible with the operating lifetime of WIPP. 

The proposed concept for WRAP 28, at the time it was rescoped, recognized 
that some of the waste processes would be incompatible with selected 
alternatives being considered to the WIPP-WAC. These incompatible processes, 
which include grouting and a Plasma Arc furnace, must be removed from the 
WRAP 28 scope to establish a new baseline that permits the project work to 
continue. As the uncertainties are resolved in the future, appropriate new 
treatment processes can be added to the WRAP 28 baseline scope. 

An evaluation of known and projected feeds for WRAP Module 28 was 
performed. Processing strategy alternatives were developed to accommodate al l 
of the potential feed streams. After the proposed strategy for processing all 
potential feeds was completed, consideration was given to waste form 
uncertainties, which lead to the development of the preferred strategy. 
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The preferred strategy for Module 28 is to: 

1. Provide a WRAP 2B module that will be a large remotely operated hot 
cell facility with moderate shielding requirements. It will process 
a large portion of the retrievably stored TRU waste that is not 
processed by the other WRAP modules, and also process a significant 
amount of projected waste in difficult forms that will be generated 
by future Hanford Site programs. Treatment capability will also be 
provided for RH LLW/LLMW to allow for onsite disposal. The large 
hot cell capability will be required regardless of possible changes 
in WIPP waste form criteria and the treatment suggested will not 
include anything that will preclude future reprocessing to an 
alternate waste form. Treatment of RH-LLMW waste is not affected by 
WIPP-WAC uncertainties. 

2. A limited amount of identified feeds [Hanford Waste Vitrification 
Plant (HWVP) melters and research fuel and fuel pieces stored as 
solid waste] are not suggested for processing in WRAP 28. It is 
suggested that they should be shifted to other facilities at the 
Hanford Site tasked with HLW processing. This is currently planned 
for the Multi-Purpose Storage Complex (MPSC). 

3. Planning for thermal treatment processing, including feed 
preparation and treatment of TTF residues, should not be provided in 
Module 28 . TTF planning should provide for complete handl i ng of the 
waste in either a privatized TTF or, the scope of the CH-LLMW 
pretreatment, if required, should be added to that of the WRAP 
CH-LLMW treatment facility, WRAP 2A. There is no identified reason 
to add CH-LLMW treatment to WRAP 28 when WRAP 2A is still in the 
planning stages . As an alternate, the onsite TTF scope could be 
increased to include any TTF specific pretreatment. 

Feeds identified for processing in the proposed WRAP 28 Facility inc l ude: 

- RH and CH boxes from retrieval, that do not include research 
fuel or research fuel pieces 

- Newly generated waste in the form of large process equipment 
such as HWVP operations waste, double-shell tank (DST) 
equipment, and canyon tunnel waste 

- Oven1eight and shielded drums from retrieval that exceed WRAP 1 
limits 

- Nitrate shipping containers 
- Z-9 Pu contaminated soils 
- Classified waste 
- RH drums from retrieval 
- RH-TRU waste projected to be received from offs i te. 

Feeds not planned for inclusion in the proposed facility concept and 
shifted to the MPSC are: 

- Waste as research fuel or research fuel pieces, 
including caisson waste 

- HVWP melters 
- 12 drums containing high levels of 238Pu. 
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3.0 FEED STREAMS 

Solid waste that has been identified for treatment in the WRAP Module 28 
Facility include the past 1970 retrievably-stored waste, TTF feed and product, 
WRAP Module 1 operations and rejected waste, HWVP operat i ons waste and failed 
melters, DST equipment, and waste from offsite generators. The Plutonium­
Uranium Extraction Plant (PUREX) tunnel and canyon waste is also considered a 
likely waste stream. 

The basel i ne waste stream for known waste was developed from 
characterization data based on existing records (Anderson 1991). The basel i ne 
waste stream for projected waste was developed from the 30 yr forecast 
document (Duncan 1992) and discussion with generator groups. 

~ 3. l GENERAL 
- · • ::I""' 
u-,, 3.1.1 Known Wastes 

The known wastes are specified in historica l records as the past 1970 
retrievably stored CH and RH waste. Initially the waste .was ident i fied as 
retrieved boxes, retrieved drums, newly generated waste, _oversize boxes, alpha 
caisson waste, and retrieved mixed-waste drums and boxes. The retrieved drums 
are those projected to not be suitable for WRAP 1. They include drums that 
are fai l ed, overweight, have shietded contents, contain TRU sails or 
particulates, or classified waste. 

3.1.2 Projected Wastes 

The projected wastes identified in the 30 yr forecast include offsite 
sources, HWVP operations waste (not including melters), and DST equipment from 
tank waste retrieval. PUREX tunnel equipment was included as a projected 
waste stream because it is representative of large TRU contaminated equipment 
that might have to be processed in WRAP 28. 

3.2 GROUPING OF WASTE TO DETERMINE PROCESS SELECTION 

The waste was divided into nine groups (A through I). This was done 
based on the feed streams head-end processing drivers and similari ties between 
waste streams. Various physical properties (i.e . , size, quantity, weight, and 
dose rate) were evaluated to determine the processing requirements and lead to 
the segmentat ion of the groups. The waste groups are defined below. 
A t abular form is presented in Appendix A, "WRAP 28 Waste Matrix." 

3.2.1 Group A: Research Fuel and Fuel Pieces 

Group A has a total volume of 30,820 ft3 with a total TRU content of 
26,190 g. Projections show 8,700 ft3 of offsite generated waste, and 
1,000 drums (55 gal) of overweight/shielded waste from retrieval . TTF 
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planning assumes an annual rate of 934 drums (55 gal) of TTF slag. The waste 
in this group is packaged into heavily shielded small casks, drums, and 
concrete boxes. 

Over 2 dozen experimental breeder reactor II (EBR-II) casks are currently 
stored as TRU waste in 218-W-4C Burial Ground. Historical records indicate 
they contain irradiated experimental fuel, currently believed to be intact 
fuel pins (fuel pins are sometimes called fuel rods). The casks are shielded 
to CH levels. 

Four underground caissons in the 218-W-48 Burial Grounds received canned 
laboratory wastes consisting of intact and segments of fuel elements from 
experimental core tests, fuel cladding, associated fuel hardware, examining 
tools, core inspection props, core cleaning and polishing equipment, plastic, 
and other miscellaneous equipment associated with the hot-cell fuel 
examination and research operations. This material was originally transported 
to the caissons in paint cans (1 gal, 1 gal imperial, and 5 gal) via a 
transfer cask. Along with this material, large quantities of plastic sheeting 
was placed in the caissons during a loading event. Current retrieval plans 
for the caissons include segregation of the plastic sheeting from the other 
laboratory wastes with the sheeting going to a CH processing line and the 
RH waste from the labs going to a highly shielded hot cell (and eventually to 
WIPP in WIPP designed and supplied RH casks). 

The TTF slag may be RH-TRU, in which case, it will require routing to a 
RH-TRU packaging cell for processing. Some of the waste will be RH-LLW and 
some will be RH LLMW. Both fractions are assumed to be Class III because of 
the activation of the waste. The LLW and LLMW fractions of the TTF slag will 
be further treated (as necessary) and packaged for disposal. 

3.2.2 Group B: Pu 238 

There are 12 drums (90 ft3 total) containing nominally 235 to 590 g of 
approximately 85 wt% plutonium oxide (5,360 g total TRU content). It averages 
18.4 wt% 238Pu and has high thermal activity. The material was considered to 
be plutonium oxide scrap at the time of packaging. The material was packaged 
at Savannah River Laboratory in 1968 and sent to Pacific Northwest 
Laboratories (PNL) for criticality testing. In 1977, the drums were 
transferred to the Solid Waste Operations Contractor at the Hanford Site. In 
1980, the drums were placed in below ground TRU retrievable storage in the 
Hanford Site burial grounds. The composition at the time of packaging (1968) 
is shown in Table 3-1. 

The waste is uniformly characterized as scrap plutonium oxide in metal 
containers. No description mentions the inclusion of organic materials (e.g., 
plastic bags). The triple containment packaging configuration about the 
plutonium oxide is two concentric aluminum cans inside a Schedule 30 stainless 
steel pipe. The pipe is housed in a M-101/102 bird cage container assembly. 
The M-101/102 bird cage standard steel housing provides a fourth layer of 
containment. Each M-101/102 bird cage container resides in a 55-gal drum. 
The 55-gal drum provides the fifth and final layer of containment. 
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Table 3-1. Waste Container Parameters (Determined for 2000). 

Container Total Pu 
239 Pu equivalent Heat 

number (grams) activity generation 
(Ci) (watts) 

T-102 521.82 1262.01 45.59 
T-103 522.90 1266.59 45.75 
T-104 524.44 1270.77 45.90 
T-105 523.68 1266.65 45.75 
T-106 520.97 1260.24 45.52 
T-107 226.56 597.92 21.60 
T-108 504.15 1320. 77 47.72 
T-109 498.20 1315.59 47.53 
T-110 319.54 843.79 30.48 
T-111 258.68 683.34 24.68 
T-112 510.90 1356.25 49.00 
T-113 404.65 1096.65 38.65 

3.2.3 Group C: Dirt/Ash 

Group C consists of Z-9 soils with a total waste volume of 4,832 ft3 with 
58,000 g total TRU content and TTF ash. TTF planning assumes an annual rate 
of 4,200 drums (55 gal) of TTF ash. Most of the TTF ash is planned for 
treatment in WRAP Module 2A. A small amount of this total volume (26,900 ft3

) 
is assumed to became RH-LLMW or TRU after thermal treatment and identified as 
a potential WRAP 28 feed. The waste in this category is characterized by the 
need for particulate immobilization. Criticality concerns will have to be 
addressed during the processing of the Z-9 soils. 

The Z-9 soil was packaged in 653 drums (55 gal) contain ing a total of 
58 kg Pu in 5,222 canisters. The inner 10 L canisters were first lined with a 
0.05 mm polyethylene bag, which was taped shut before the canister was sealed. 
The canister was loaded into a 0.3 mm polyethylene bag, which was heat sealed. 
Each bagged canister was then placed inside a slightly larger canister and its 
slip fit lid sealed. The plutonium content of each canister was measured with 
a sodium iodide assay monitor system. Every tenth canister and every canister 
containing 20 g or more of Pu were verified by the segmented gamma scan assay 
system in the 234-5Z Building. Orum packaging was with plywood spacers placed 
on top of the lower four cans of soil. Some drums may only contain seven cans 
of soil to stay within the 185 g limit. Packets of hydrogen/oxygen 
recombining catalyst were added to the drums on top of vermiculite packing. 
The soil is also considered to be cadmium contaminated as cadmium nitrate was 
added to the soil to thwart criticality concerns. 

The TTF ash could be RH-TRU, in which case, it will require routing to 
the RH-TRU packaging cell for processing. Some of the waste will be RH-LLW 
and some will be RH-LLMW. Both fractions are assumed to be Class III because 
of the activation of the waste. The LLW and LLMW fractions of the TTF ash 
will be further treated (as necessary) and packaged for disposal. 
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3.2.4 Group 0: Large RH and CH Containers 

Group D historical records indicate this waste feed has a total volume of 
273,173 ft 3 with 26,471 g total TRU content. The waste in this group consist 
of large sized, heavy weighted boxes of concrete, fiber glass-reinforced 
plywood (FRP), plywood, and m~tal. Also, included are failed drums and large 
and small cartons (4.5-360 ft~). 

Newly generated standard waste boxes (SWB) exiting WRAP 1, that either 
are assayed as a non-TRU or TRU, are determined not to meet the WIPP-WAC 
and/or Transuranic Package Transporter II (TRUPACT II) criteria need to be 
processed in WRAP 28. This group also includes a waste stream, potentially 
small in volume, that consists of LLW and LLMW shipped to Solid Waste Disposal 
in boxes too large for operations in WRAP 2A. For this stream, the processing 
operations are limited to resizing to boxes and drums that will be acceptable 
to WRAP 2A. 

During the 1970's and 1980's, TRU waste was placed in oversize boxes for 
storage. Oversize boxes are boxes that are too large ta fit into the TRUPACT 
solid waste box without compaction. Glavebaxes and other assorted pieces of 
hardware were received from onsite and offsite sources that were contaminated 
with various quantities of CH-TRU material. The oversize boxes were made from 
FRP, plywood, steel, or concrete. The sizes range from 64 to 1,250 ft3 

weighing in excess of 35,000 lb (Anderson 1991). Same of the boxes contain 
whale gloveboxes into which several kinds of debris was placed. Some of the 
concrete boxes contain shielded RH waste and spent fuel. 

Considerable handling operations are characteristic of this waste group. 
A wide variety of package size, shape, mass, and handling features will exist 
in this group. The processing will be equally varied with package handling 
(with careful segregation from the package payload so as not to contaminate 
the package material itself), size reduction, characterization of the waste 
(a potentially massive effort considering the wide variety of sources and 
contents), repackaging and non-destructive examination (NDE)/nan-destructive 
assay (NOA). Decontamination processes will be required to ensure that any 
overpack boxes (used in retrieval operations) are recycled back to retrieval 
in a contamination free state. Decontamination may be a process used to 
change the waste classification from TRU to LLW to reduce the volume of TRU 
waste. Other processing operations are expected to be similar to that of 
other waste groups, such as encapsulation, neutralization, and immobilization. 

3.2.5 Group E: Nitrate Shipping Containers 

The nitrate shipping containers consist of retired and breached 
10 L shipping containers, 3 L containers, and product receiver (PR) cans. The 
total volume is approximately 2,478 ft3 containing 17,043 g total TRU content. 
Some are expected to include residual amounts of free liquids that could not 
be recovered from breached polybottles. 

The 10-L containers can be either an FL-10, L-10, or a 10 l. Although 
the details of construction vary between each type, they consist of a 
10-L polyethylene bottle, wrapped in plastic, in a pressure vessel made of 
5-in. stainless pipe with a flanged top, that was held in place in the center 
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of an outer container that consisted of two 55-gal drums welded end to end. 
The space between the pressure vessel and outer container was filled with 
either phenolic foam, fiberboard rings, or loose vermiculite. 

The 3-L containers were similar in construction to the 10-L containers 
but used a 3-L polyethylene bottle as the inner container and the outer 
container was a single 55-gal drum. 

The styles of PR cans also varied slightly in details. The inner 
container was made of 5 in. schedule 80 pipe with a gasketed lid. The outer 
container was a 55-gal drum. The inner container was centered in the outer 
drum using a steel framework. Older PR cans used an outer container made of 
rolled 1/4-in. plate with welded bottom and a flanged top. 

3.2.6 Group F: Classified Waste 

Records show 1,240 55-gal drums (9,176 ft3
) containing classified waste 

are buried in the trenches and they contain an estimated 338 g total TRU 
content. There are additional classified drum in the trenches, but because 
they are not classified as potentially TRU wastes, they are not planned for 
retrieval. The task in processing this group of wastes is to declassify the 
contents of the waste container, and then process the waste in a normal 
fashion for the waste class (e.g., package TRU waste for _WIPP). 

Administrative issues regarding declassification have not yet been 
addressed. This feed stream could impose additional physical safeguard 
requirements on the facility. Treatment needed - to destroy classified aspects 
of waste could bound the types of processing equipment (e.g., plasma torch, 
shredder) needed. Contents vary from documents and drawings to classified 
shapes and isotopes. Most declassification should be able to be performed 
using simple mechanical processing operations. 

3.2.7 Group G: Feed for TTF 

The projected total volume for Group G is 31,700 ft3 of LLMW in 55-gal 
drums requiring thermal treatment from the WRAP Module 1. This waste group is 
feed intended for treatment in the TTF. The waste in this category would 
require handling, repackaging, and size reduction. 

Current solid waste TTF planning assumes WRAP 28 will have the capability 
to process 50 drums/day of CH-LLMW for the rotary kiln, 5 drums/day of RH-LLMW 
and 5 drums/day of TRU-mixed waste (CH and RH) for the plasma arc. The TTF 
feed preparation is assumed to operate 175 days/yr. 

3.2.8 Group H: HWVP Melters 

The projected volume of failed melters (76,500 ft3
) constitutes the waste 

in Group H based on a melter failure occurring once every 2 to 3 yr. The HWVP 
melter in its overpack is large (twenty-seven ft by fifteen ft by 
twenty-one ft), heavy (400,000 lbs), and contains HLW. Melters from the HWVP 
will be a waste stream requiring treatment as a special waste stream. It is 
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assumed the melters will be packaged for transportation by the HWVP for ons it e 
transport in overpacks and that all aspects of packaging and transportation 
will be addressed by the shipper. 

The following was assumed pending refinement of data. Rail shipments 
will arrive via a special dedicated rail car. Surface dose rates will not 
exceed 10 R/h on the exterior of the melter overpack shipping box. Unpacked 
from the melter shipping box, the melter will have an average surface 
radiation level in the range of 100 to 300 R/h with local hot spot levels not 
exceeding 10,000 R/h. The waste will be RH-LLW-III, RH-TRU, and HLW . Total 
melter weight is 200,000 lb (melter full of glass). It is assumed that the 
glass residue is HLW (15,000 lb), any metals in contact with the glass or feed 
stream is RH-TRU (30,000 lb), and all other materials will be RH-LLW-III. 
Wh il e there may be some CH waste, it is not possible to estimate this fract i on 
at this time. The melter overpack is assumed to weigh 200,000 lb and will be 
recycled to the HWVP Facility after decontamination at WRAP 2B. The total 
mass of melter and transportation overpack is assumed not to exceed 
400,000 lb . 

The assumptions made, based on informal meetings with representatives of 
the HWVP project involved in the disposal of spent melters, impose significant 
criteria on the WRAP 2B project. The acceptance of waste into the WRAP 28 
shipping and receiving area with surface dose rates of 10. R/ h is far greater 
than the plant's normal operational guideline of 0.2 R/h. The physical size 
and mass of the melter, in the overpack, will size the entire shipping and 
receiving area as well as size the airlock and in-cell handling equipment. 
The waste, some of which will be HLW, must be either processed to the HLW 
acceptance criteria, or packaged for shipment back to the HWVP for final 
packaging. If packaged within WRAP 2B, then HLW shipping cask capability must 
be provided as part of the facility. In either event, some new shipping cask 
capability will have to be provided to bring the outgoing shipment down to 
some TBO surface dose rate criteria (this would most likely be the 200 mrem/h 
upper limit for CH waste). 

3.2.9 Group I: Large Process Equipment 

The projections for Group I indicate a total waste volume of 288,000 ft3
• 

The waste in this category consist of HWVP operations waste, DST equipment, 
and possibly, PUREX tunnel waste (Duncan 1992). 

Over 60,000 ft3 of canyon equipment is on flat cars in the PUREX tunnels. 
Th i s material is not presently included in the waste forecast, however, it 
contains RH and CH, TRU and LLW, with mixed waste (MW) components. Typically, 
the source for this material is from failed canyon process equipment, tanks, 
jumpers, piping, dunnage, and other miscellaneous waste. 

Equipment removed from the DSTs as part of the tank clean-out will be 
treated in WRAP 2B. This is expected to be a major source of RH-LLW and 
RH-LLMW. The equipment may initially be sent to the T Plant where it will be 
size reduced to fit into the WRAP 2B entry airlock. The use of T Plant is 
only in the event WRAP 2B cannot be configured to receive the long packages 
from the DST clean-out system directly. It is preferable to have this 
capability as part of WRAP 2B to enable other long packages to be processed in 
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WRAP 2B, but in the event this becomes cost prohibitive, T Plant would be the 
alternative size reduction facility. Items that will be received include 
60 ft assemblies, pumps, thermocouples, and other tank equipment. 

Operations waste from the HWVP is projected at -70,000 ft
3

• Some of the 
waste will be transported to WRAP 2B in drums and boxes. Although not 
currently in the forecast, discussion with HWVP personnel indicate some large 
pieces of failed equipment will be generated and shipped in melter storage 
boxes or other equivalent size containers. 

Most shipments of waste in this group are assumed to arrive by truck to 
the W-112 Storage Facility for batching into WRAP 2B. Rail shipments will 
include an extraordinary box from retrieval (140,000 lbs), and possibly a 
multi-purpose rail car container proposed by PUREX for shipping their canyon 
waste. 
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4.0 FACILITY/PROCESS OUTPUTS 

The waste forms generated by the waste feed Groups A through I are 
identified in decision analysis diagrams (Appendix B). These waste forms 
constitute the final product to be generated in relation to waste feed 
Groups A through I. These waste forms were identified using the facility/ 
processing requirements imposed by the WIPP-WAC (DOE 1991), Hanford Site Solid 
Waste Acceptance Criteria (Willis 1991), and limited acceptance criteria for 
HLW and GTC-III waste. 

The determination of the final waste forms were established based on the 
waste groups' content. Such items as packaging were included to identify LLW 
streams. The waste class associated with a particular waste group has an 
abbreviated explanation of the contents on their respective diagrams. These 
diagrams were used as an aid ta develop the process flow diagrams 
(Section 5.0) and to further organize the waste groups (e.g., Groups Band C 
show similar final waste forms demonstrating an avenue of investigation ta 
identify possible process overlapping and integration). 

The final waste forms shown on the diagrams are considered the major 
streams that will result from processing the material. These major streams 
will drive design and facility requirements, which are expected to be able ta 
accommodate the minor streams. 
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5.0 PROCESS FLOW 

Process flow diagrams for processing each feed group are found in 
Appendix C. The processing steps that each feed group takes to meet the 
acceptance criteria for output forms identified in the respective decision 
analysis diagrams (Appendix 8) are shown. Process steps are shown 
functionally and detail has not been developed for the processes, equipment, 
and design features. Specific details will be selected and evaluated for use 
in the facility in later stages of the project documentation, i.e., 
Engineering Study. 

The flow diagrams include dotted lines indicating where confinement 
features for contamination control and shielding features for radiation 
protection will be required. Where feasible, reuse of overpacks, casks, and 
shielding is shown. In other cases, (Group 8, C, E, and F) the overpacks are 
considered sacrificial and processed as LLW. 

WRAP 28 functions shown on the flow diagrams are described below. 

• Receiving 

- Receipt of feed material can be either by rail, truck, or 
transport device from storage. Rail rece.ipt is available for 
massive or large items such as HWVP melters, large process 
equipment, and large boxes from retrieval. Truck receipt is 
used for some boxes from retrieval that bypass storage and 
shielded transport casks. Receipt of material from Phase V 
storage using automated guided vehicle (AGV) or forklift via 
the transport corridor will also occur. 

- The receiving function has crane capability to remove the waste 
container and overpack from the transport vehicle. Provision 
for shielding in the area and remote operation of the crane 
will be required. This will accommodate HWVP melters and other 
equipment and boxes that cannot be shielded down to CH levels. 

• Separation 

- The separation function occurs outside and inside of process 
containment. Separation outside of containment includes 
removal of the waste package from the reusable overpack and 
removal of any reusable shielding materials. Separation 
functions occurring inside of containment are separation of the 
waste from the package (box, drum) and separation of the waste 
package from the overpack where the overpack is not reusable. 
Specialized processes to perform this function should be 
developed that allow separation of these items while min imizing 
contamination of the package and overpack. This would allow 
their disposal as LLW. 
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• Loading 

- Loading will consist of introduction of the feed material into 
the containment area. This consists of an airlock area where 
separation of waste package and overpack can be done. Other 
feeds utilizing sacrificial overpacks are introduced directly 
into containment. 

• Treatment 

- Salvage--Salvage treatment functions for articles that are to 
be reused (overpacks and shielding) will consist of survey for 
contamination, decontamination processes where required, and 
release. 

- Process--Treatment functions for the waste include size 
reduction, sorting and characterization, splitting, absorption , 
immobilization, neutralization, and dec l assification. Size 
reduction is performed to make some of the items more 
manageable and able to fit into approved containers (SWBs, 
drums, and RH canisters). Sorting is performed to remove 
noncompliant articles and those requiring sampling and analys i s 
for characterization. Splitting is required to reduce Pu 
loading on some items to meet transportation limits. 
Absorption of liquids, immobilization of particulates, and 
neutralization of corrosives and reactives is required 
treatment for WIPP prohibited articles. Treatment of RH-LLMW 
would use processes similar to those planned for WRAP 2A. 
A declassification treatment function is identified for the 
classified waste. 

• Certification 

- Certification functions include sampling; survey, NOA, and NOE. 
Sampling may be required to complete characterizat i on or veri fy 
treatment. Survey establishes radiation and contaminat i on 
levels to allow for separation for RH and CH handl i ng. NOA is 
performed to separate TRU waste from LLW. NOE is required for 
TRU certification. 

• Repackage 

- Repackaging functions are identified for waste destined for 
storage, WIPP, or land disposal. Packaging for storage is 
required for the HLW from the HWVP melters, intact fuel, and 
GTC-III waste. Packaging of waste for WIPP would include 
functions for CH-TRU packaging in SWBs and drums and packaging 
of RH-TRU in canisters, including loading and closure of the RH 
canister. Packaging functions for LLW for disposal are also 
required. 
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• Loadout 

- Loadout involves removal of the material from containment. It 
will involve the use of SWBs, drums, and canisters. The flow 
diagrams show loadout occurring after packaging because the use 
of bagless transfer systems is envisioned. These steps could 
be reversed if conventional bag out techniques are used. 

• Transfer/Ship 

- Exit functions include shipping of RH canisters ta WIPP, 
transfer of CH-TRU in SWBs or drums and CH-LLMW back ta Phase V 
storage far shipment ta WIPP or treatment in WRAP Module 2A, 
transfer of HLW to storage at the MPSC, and sh i pment of RH and 
CH-LLW to disposal . 
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6.0 DEVELOPMENT OF ALTERNATIVE STRATEGIES 

Section 3.0 describes the grouping of waste according ta the head-end 
process drivers. Section 4.0 identifies the individual waste farms that would 
result from processing each of the waste groups. Section 5.0 shows the 
processing functions that would be required for each group to produce the 
waste farms identified in Section 4.0. Many of the requirements and functions 
identified in Sections 3.0, 4.0, and 5.0 would be duplicated if each group 
were slated far processing in individual systems. This section describes the 
steps that were taken to integrate process and facility requirements ta 
minimize the overall scope of the WRAP 28 project. The development of the 
integration steps began by identifying the requirements and systems for 
processing the waste in Group A. Each succeeding group was then evaluated to 
determine the adequacy of previously described systems for processing that 
groups' waste. If it was determined that a new system was required, that new 
system was described and added ta the facility requirements. In some cases, a 
determination was made to modify a previously described system rather than 
replace it and when this occurred the previous system identifier was changed 
ta note the modification. 

The strategies developed in this section are not the final 
recommendation. The recommended strategy far WRAP 28 is . presented in 
Section 8.0. This section provides the development of individual strategies 
far processing the waste in each group without consideration given to 
uncertainties and other site programmatic plans. 

The following discuss ion presents the sequential steps of the integration 
process as described earl ie r by starting with the first group of waste. The 
referenced figures can be found in Appendix 0. 

6.1 FEED GROUP STRATEGIES 

Group A--The concept for processing waste in Group A is designated 
System-I. System-I is a highly shielded, small hot-cell concept. Most of the 
feed material exists as RH-TRU from research fuel, however, a projected waste 
is slag from the TTF. The fuel pieces were loaded into 22 concrete boxes in 
the trench. If the boxes are removed intact, the packaged waste weighs less 
than 40,000 lbs and the maximum dimension an any container is approximately 
six by six by seven ft. Processing requirements include sorting, splitting, 
reactives treatment, packaging, certification, and loadout. Figure 0-1 shows 
the initial step to integrate process and facility requirements for WRAP 28 
and depicts a block diagram of the Group A, System-I concept. 

Group 8--The only waste in this group is 238Pu packaged in 55-gal drums. 
Shielding is not a major issue for handling this material but special 
consideration for containment issues will be required in the design. A second 
processing system, System-2, was deemed necessary to handle this waste 
material. The concept for this system would be a minimal shielded glovebox 
type operation with manipulators and special devices installed to protect 
operational and maintenance personnel. Processing requirements include 
splitting, immobilization, packaging, and laadout. Figure 0-2 shows the 
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second step of integrating waste processing in the WRAP 28 Facility. In this 
block diagram Groups A and Beach require a separate processing system. 

Group C--Group C material contains two waste forms, Z-9 soil and TTF ash 
from TTF. These two waste forms are identified as Cl and C2, respectively, in 
the WRAP 28 Waste Matrix diagram in Appendix A. It is likely that this group 
will include other soil and particulate type waste forms that will be 
identified in the future operations [including decontamination and 
decommissioning (O&D) operations of the Site facilities]. Both of these 
currently identified waste forms could be processed in System-2, however, when 
consideration is given ta the projected 4,200 drums/yr of TTF ash- that will be 
generated it is apparent that a dedicated system for processing the ash is 
justified. The concept for processing ash, System-3, would be a small 
glovebox type operation containing immobilization, packaging, and loadout 
equipment. The Z-9 soil will be processed in System-2. Figure 0-3 block 
diagram shows that the introduction of Group C material into the integration 
process recognizes the capability to utilize a previous system for part of the 
waste and shows the need to create a new system to handle the remaining waste 
in this group. 

Group 0--Most of the waste in this group is contained in large CH and 
RH boxes, whose maximum dimension on any side would be nine by thirteen by 
twenty ft. The maximum weight of any box is 140,000 lbs. -lhis group will 
also contain waste in drums that for one reason or the other are unsuitable to 
be processed in the WRAP 1 Facility. The concept for processing this waste is 
a hot-cell type operation. The main functional difference between the waste 
in this group and group A will be the requirement to size reduce the waste 
before the processing step. Two alternates to System-I were considered in 
eval uating how the waste in this group would be integrated into the WRAP 28 
processing systems. 

The first alternate, System-IA, would be a concept where a second hot­
cel l would be added to accommodate the large boxes. This large cell would 
permit size reduction activities to occur and the pieces would be transferred 
to the smaller hot-cell where processing activities would be shared with those 
associated with the small hot-cell. 

The second and preferred alternate, System-1B, would be a concept where 
one hot-cell would accommodate both Group A and D waste containers. This 
large cell would have several small adjoining cells equipped to perform 
different processing functions. The large cell would accommodate unloading, 
disassembly, and size reduction functions and permit concurrent multiple waste 
processing steps to occur in the smaller adjoining cells. The retrieval of 
Group O waste is expected to generate large quantities of contaminated soil. 
At least one of the adjoining cells will be set up to process/immobilize the 
soil for local burial. Figure 0-4 shows the two System-I alternates when 
Group O is considered in the integration steps for WRAP 28. 

Group £--This group contains several different kinds of Pu nitrate 
shipping containers. They are all relatively small and require minimum 
shielding to handle and process. This waste group will be processed through 
System-2. Figure 0-5 shows the inclusion of this waste group into the WRAP 28 
processing systems. 
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Group F--This group contains classified material. It is packaged in 
small containers that require minimum shielding. The primary processing 
function for this material will be a declassification step. Depending on the 
requirement, declassification may precede or be a part of normal waste 
processing. Because of the nature of the material, special handling 
procedures will be invoked and personnel will be appropriately cleared. This 
waste group will be processed through System-2. Figure 0-6 shows the 
incl usion of this waste group into the WRAP 2B processing systems. 

Group G--All of the waste in this group is to be prepared as feed for 
processing through the TTF Facility. This specific processing activity is 
unique in that the material is not being prepared for final disposition. 
Because there are no other similar activities, the addition of another 
processing system, System-4, is justified. Criteria for this activity has not 
been developed to date, however, the processes may include size reduction, 
segregation and removal of prohibited material, segregation into like material 
groups, packaging, and assay of outgoing packages. Figure 0-7 shows the 
inclusion of this waste group into the WRAP 2B processing systems and it is 
noted that Systems-3 and 4 are dedicated to the TTF product and feed streams 
respectively. 

Group H--This group is comprised of the HWVP melters. The inclusion of 
melters, as feed to be processed by WRAP 28, has a major --i-nfluence on facility 
design. The worse case scenario for melters is to have one fail with a full 
melt and not be able to drain it. This melter condition would have a major 
impact to the facility because of the large size, extreme weight, and massive 
shielding required to -process one of these units. Empty melters may contain 
enough residual glass to present similar handling ·problems. Two alternatives 
were evaluated for processing this waste form. 

The first alternative would be to increase the size of the System-1B hot 
cell (size driven by retrieved boxes) to be large enough to handle melters. 
The shielding requirements in the size reduction area would be increased to 
handle full melters with a dose of 10,000 R/h. HLW removed in the form of 
glass and refractory would still be sent to the MPSC. The addition of melters 
into the original System-1B would also require a shielded receiving area to 
accommodate receipt of packages that could have a dose rate up to 10 R/h. 

The second alternative and preferred alternative would provide another 
hot cell, similar in shielding requirements to the HWVP, to handle the melter 
and provide the means to disassemble the unit. This alternate would be an 
addition to the previously discussed systems and have the designation 
System-5. Melt/refractory would be removed and stored with other HLW in the 
MPSC. TRU and LLW, likely to be RH, could be transferred to System-1B for 
final processing. This alternative would allow descoping of System-1B to 
remove the high gamma cell portion of that system. Other sources of HLW, the 
fuel and fuel pieces in the Group A feeds, could be shifted over to this high 
gamma cell used for melter disassembly. System-18 then becomes a separate hot 
cell with moderate shielding requirements, processing TRU and LLW, and is 
given the designation System-IC. Figure 0-8 shows this concept for processing 
Group H waste. 

Group I--The processing of the large failed equipment could be 
accommodated in this proposed hot cell system with moderate shielding 
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requirements, System-IC. The functional steps required are most similar to 
that required for the retrieved boxes. The size of the facility would be 
increased to accommodate an overpack the size of a HWVP melter storage box. 
Failed equipment from HWVP is expected to be received in packages up to t he 
size of the melter storage box. With the increase in size of the hot cell 
system to accommodate the failed equipment group, the system designation 
becomes System-ID as shown in Figure 0-9. Some additional capability for 
treatment for RH-mixed waste, using processes similar to that planned for 
WRAP 2A may be required to treatment the RH-LLMW for burial. 

Figure D-IO depicts the development and consideration of alternative 
systems as each waste group is integrated into the WRAP 2B Facility. 

Figure D-lI shows the fully integrated WRAP 2B systems for processing 
waste . 

6.2 SUMMARY OF ALTERNATIVE STRATEGIES 

System-ID will handle the waste material from Groups D and I, the 
retrieved boxes, and large failed equipment. The System-ID is a relatively 
large hot cell concept where packaged waste material can be received, 
unloaded, sorted and size reduced, if necessary, and transferred to adjoin ing 
smaller cells for processing. System-ID will receive waste material via 
truck, railroad, and integrated storage facilities. The facility will process 
TRU and LLW/LLMW waste and have moderate shielding requirements. The smaller 
adjoining hot cells will provide capability for concurrent multifunctional 
processing of the waste forms. The design drivers for the smaller hot cel l s 
will be primarily process related. 

System-2 will handle the waste material from Groups B, Cl, E, and F. All 
of this waste is CH and the concept for this system is a glovebox type 
operation with manipulators installed to reduce personnel exposure and waste 
handling hazards. These waste forms will be received from integrated storage 
facilities in relatively small drums, overpacks, and boxes. Waste material 
will be sorted, size reduced if necessary, processed as required, certified, 
and repackaged for loadout. 

Systems-3 and -4 are respectively dedicated to the disposal of ash and 
preparation of feed for the TTF . Criteria for the TTF will be developed in 
the future. The current concept for System-3 is that it would provide a 
process for immobilizing ash and System-4 would provide capability for 
packaging waste in incinerable containers to facilitate feeding material to 
the TTF. 

System-5 will handle waste feeds from groups A and H, research fuel and 
fuel pieces, and HWVP melters. It will have massive shielding requirements 
and be driven entirely by the size, weight, and dose of failed melters. The 
processing of the small amount of research fuel in the Group A feed will not 
impose any additional design conditions. It will be the only system requiring 
remote handled receiving capability. HLW, separated from the waste feeds, 
will be sent to the MPSC for storage. 
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7.0 UNCERTAINTIES 

7.1 WASTE ISOLATION PILOT PLANT WASTE ACCEPTANCE 
CRITERIA UNCERTAINTIES 

A performance assessment for WIPP has been underway for several years 
with periodic refinements required in the analytical models used in predicting 
performance. A report, DOE/WIPP 91-007, Revision 0, July 1991, (DOE 1991) was 
issued and is the culmination of several years of concern over the ability of 
WIPP to demonstrate adequate containment of radionuclide and hazardous 
constituents of the buried waste. Literally hundreds of alternatives were 
reviewed and 14 were selected by the team as being representative of the 
variations cons idered. Table 7-1 is extracted from this report and identifies 
the 14 alternat ives selected as changes to the baseline. There are seven 
variables ident i fied in Table 7-1 in which different combinations make up the 
14 alternatives to the WIPP basel ine. The seven variables are; sludges, solid 
organics, solid inorganics, backfill, waste container, waste management, and 
fac i lity design. These variables identify for each of the 14 alternatives 
what constitutes an acceptable waste form, how the waste form will be 
packaged, and how the WIPP Facil i ty will be designed and operated. WRAP 2B 
wi l l be required to produce a product that constitutes an acceptable waste 
form for sludges, sol id organics, and solid inorganics, and to package the 
material i n a waste conta i ner that is acceptable for storing waste at WIPP. 
The other variables (backf ill, waste management, and facility design) have no 
direct impact on planned treatment of the waste at WRAP 2B, but could 
indirectly resu l t in some modified WIPP-WAC as a result of design changes at 
WIPP. It is assumed that the only impacts to the proposed WRAP 2B Facility, 
caused by the 14 alternatives, are related to preparation and packaging of the 
waste for WIPP. 

Because of concerns over the alternatives then under study, the Hanford 
Site has proposed to split the planned WRAP Module 2 into two separate 
fac i lities, WRAP 2A to address the known processing requirements related to 
treatment of LLMW exclusively, and WRAP 28 to address the remainder of the TRU 
wastes. This proposal was outlined in the Hanford Federal Facility Agreement 
and Consent Order Change Form M-19-91-1 and in essence stated that WRAP 2A 
work is proposed to follow the original WRAP Module 2 schedule and WRAP 28 
work is to be delayed until resolution of WIPP uncertainties. The full 
resolution of WIPP uncertainties may take considerable time as further 
performance studies utilizing Rocky Flats Plant waste exclusively are just now 
commencing. The delay of WRAP 2B therefore cannot solely be based on the 
resolution of WIPP uncertainties as it is now apparent the resultant 
programmatic impacts would be unacceptable. TRU waste processing must occur 
in a time frame to permit shipping the material to WIPP within their proposed 
operational period. Accordingly , a delay beyond a 1997 Line Item 
Au t horization for WRAP 2B with a plant startup in approximately 2004 would be 
programmat icall y unacceptable. The discussion that follows is based on the 
position that WRAP 2B should provide baseline processes that meet the current 
WIPP-WAC up to the point of preventing further processing by the 
14 alternatives if chosen. This position provides a facility whose baseline 
scope is not affected by the 14 alternatives other than planning for a future 
addition if required by the future resolution of a WIPP uncertainty. The 
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Baseline 

Alternative 1 

Alternative 2 

Alternative 3 

Alternative 4 

Alternative 5 

Alternative 6 

Alternative 7 

Alternative 8 

Alternative 9 

Alternative 10 

Alternative 11 

Alternative 12 

Alternative 13 

Alternative 14 
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Table 7-1. The 14 WIPP Engineered Alternatives Relative 
to the Baseline Case. 

Sludges Solid organics Sol id Backfill IJaste IJaste management 
inorganics container 

As received As received As received Salt As received Ai designed 

Aa received Shred/Cement Shred/Cement Salt As received Ai designed 

Cement Shred/Cement Shred/Cement Salt As received Ali de11lgned 

Cement Shred/Cement Shred/Cement Cement grout As received As designed 

Cement lncin./Cement Shred/Cement Salt As received As designed 

Cement lncln./Cement Shred/Cement Cement grout As received As designed 

Vitri ty lncin./Vi tri ty Helt metalsa Salt As received As designed 

Vitrify lncln./Vitrlfy Helt metalsa Cement grout As received As designed 

VI trlfy lncin./Vitrify Helt aietalsb Salt Non-ferrous As designed 

Vitrify Inc in./Vi tri ty Helt nietal ,b Cement grout Non-ferrous A& de11igned 

As received Aa received; Oec~~!:~!Bate None Non-ferrous/ Hinimi1e llpilCe 
Less Hetals Rectangular around waste 

As received Superconpact Superconpact Salt Aa received Single layer; 
2000 druns 

As received Superconpact Supcrc011pact Cement grout As received Single layer; 
2000 druus 

Vitrify lncln./Vitri fy Helt metalsb None : Non-ferrous/ Hinimize space 
Rectangular around waste 

As received Superconpac t Superconf>aC t Salt As received Conpartmentallze 
aggregate waste, 2000 druns 

grout per room 

hell ity design 

As designed 

As designed 

As designed 

As designed 

As designed 

As designed 

As designed 

As designed 

As designed 

As designed 

New dimensions; 
10 1 X 31 1 X 168 1 

New dimensions; 
6 1 X 33 1 X 300 1 

New dimensions; 
6 1 )I 33 1 )I 300 1 

New dimensions; 
10 1 X 31 1 X 188 1 

Salt dikes; 
IJaste Separation 

aHetals are melted Into TRU waste Ingots. 
~etals are melted with glass/glass frit; radionuclides partition into the slag, and metals are eliminated from the 

IJIPP Inventory. 
cHetals are decontaminated by vibratory finishing and eliminated from the IJIPP Inventory. 
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impacts then are defined as an added scope or capability commensurate to the 
selected alternate. This concept will minimize the risk of proceeding with 
the project because the baseline design effort will remain constant and 
additional processing systems can be added when WIPP criteria is finalized. 

7.1.l Baseline Processes 

The reference noted above identifies significant restrictions on the 
waste form to enable it to be acceptable for shipping to and storage at WIPP. 
Waste certification will be an important and basic function of WRAP 28. 
Inherent to the process of waste certification will be the need to sort waste 
into the various constituents, which includes three of the variables; sludges, 
solid organics, and solid inorganics noted in the 14 alternatives. 

7 .1.2 Sludges 

The baseline processes for treating sludges (liquids) will probably 
include drying and/or absorption as both of these are compatible with a 
possible future requirement to cement or vitrify this waste. 

Alternatives 1, 10, 11, 12, and 14 would receive sludges treated by the 
baseline process and therefore if selected would not impact the baseline 
WRAP 28. 

Alternatives 2, 3, 4, and 5 require that sludges be cemented. This 
requirement would not have a major impact on WRAP 28 because this process is 
relatively simple, requires little space to accomplish, material costs are 
low, and cementing is compatible to the baseline process. The baseline 
WRAP 28 should probably allocate sufficient space to install this system in 
the event this process is selected. 

Alternatives 6, 7, 8, 9, and 13 require that sludges be vitrified. The 
addition of this requirement would have a major impact on WRAP 28 because of 
the complexity of the process because equipment, enclosures, space allocation, 
offgas systems, operations, maintenance, and other aspects of the facility 
would be adversely affected. However, the baseline WRAP 28 process would be 
compatible with a vitrification process and could be considered a pretreatment 
step. A new facility would be justified to house a vitrification process if 
it were chosen as a WIPP requirement rather than providing for its possible 
selection in the baseline WRAP 28. 

7.1.3 Solid Organics 

The proposed baseline process for handling solid organics, until the 
14 engineered alternatives were announced, was a shred/cement system. This 
system would meet the particulate criteria for solid organics and was proposed 
to include processing solid inorganics at the same time. Because cementing is 
incompatible with some of the 14 alternatives, the cementing portion of the 
baseline process will be eliminated and the baseline process for solid 
organics will be shredding only. 
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Alternatives 1, 2, and 3 require a shred/ cement syst em. Th is require~ent 
wou ld impact the baseline case and would require the add it ion of a cement ing 
process. However, this requirement would not have a maj or impact on WRAP zg 
for the same reasons stated above for cementing sludges. Likewise, the 
baseline WRAP 28 should provide the space for adding a cementing process in 
the future in the event one of these alternatives is se l ected. 

Alternatives 4 and 5 require an incineration/cement system. The 
requirement to incinerate solid organics would have a major impact on WRAP 28 
for the same reasons cited for sludge vitrification above. Shredding the 
sol id organics would probably be a pretreatment requirement for incinerat io n 
and therefore would be a compatible process but a new facility to house t he 
inc i neration process would be justified rather than try t o provide the space 
as part of the baseline WRAP 28. 

Alternatives 6, 7, 8, 9, and 13 require an incinerati on / vitr i ficat ion 
system, which as noted previously will have a major impact for be th systems on 
WRAP 28. Again, shredding the material as stated in the baseline case wou id 
be an acceptable pretreatment step for these alternatives but the selection of 
any one of these would require new facilities to house the processes. 

7 Alternative 10 requires that metals be removed from the sol id organ ics. 
a--- This requirement would not impact the baseline concept because sort ing the 

material for certification purposes will be required. Sort i ng may occur 
before the shredding process but if the waste is shredded simultaneously, _ 
separation step will occur afterward and in either case metal wi l l be 
separated from the solid organics. 

Alternatives 11, 12, and 14 require the waste to be supercompacted. 
A supercompaction process would have moderate impact on the overa l l WRAP 23 
project. The equipment and space required for supercompaction would be on the 
same order as a cementing process. The baseline shredding process could be 
considered as a pretreatment step and is compatible with a supercompaction 
process. Space should be provided in the baseline WRAP 28 Facil ity to 
accommodate supercompaction. 

7.1.4 Solid Inorganics 

The proposed baseline process for handling solid inorganics, until the 
14 engineering alternatives were announced, was to shred/cement both solid 
organics and solid inorganics together. However, because cementing is 
incompatible with some of the 14 alternative processes it will be eliminated 
from the baseline WRAP 28 process. The baseline process for sol id inorgan ics 
will be shredding if sorting does not occur as the first step. If sorting 
does occur as the first step, solid inorganics wi l l accumulate as-found or 
undergo size reduction as required to fit into the waste containers. 

Alternatives l, 2, 3, 4, and 5 require a shred/cement process and 
therefore, impact the baseline for processing this waste because cementing 
would have to be added. This addition would not have a major impact for the 
same reasons stated for cementing sludges and space should be provided in t he 
baseline WRAP 28 Facility to accommodate this process. 
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Alternatives 6 and 7 require that metals be melted into TRU waste ingots. 
This requirement would have a major impact on WRAP 2B Facilities in a similar 
way that incineration or vitrification would have on processing solid organic 
material. Shredding/separation or sorting the metal would be compatible to 
the melting process, however the selection of either of these alternates would 
require additional facilities to house the process. 

Alternatives 8, 9, and 13 require a different melting process, which 
would eliminate shipping metal ta WIPP but the impact to WRAP 2B Facilities 
would be on the same order of magnitude as the first melter process described 
above. Likewise, new facilities would be required to house the process. 

Alternative 10 requires that metal be decontaminated and thus eliminated 
from WIPP. This process would have a major impact to the WRAP 28 because of 
the complexity of the process and the associated equipment required to 
decontaminate metal. Shredding/separation of the metal could be considered as 
a pretreatment step to decontamination but a sorting step would require 
further size reduction to accommodate the decontamination process. In either 
case, selection of this alternate would require new facilities to house the 
decontamination process. 

Alternatives 11, 12, and 14 require the metal to be supercompacted. This 
mechanical process would have a moderate impact on WRAP 2B for space 
allocation and for the equipment and maintenance considerations. Shredding/ 
separation or sorting the metal would be a pretreatment step to 
supercompaction and would be compatible to these alternates. Consideration 
should be given to providing the space in the baseline WRAP 2B Facilities to 
accommodate the supercompaction alternates in the event one of them is 
selected in the future. 

7.1.5 Waste Container 

The baseline for waste containers is such that CH waste will be shipped 
in either 55-gal steel drums or SWBs and RH waste will be shipped in 
canisters. It is assumed that only 55-gal drums are affected by the container 
types noted in this variable. 

Alternatives 1 through 7, 11, 12, and 14 will accept the baseline 
containers and therefore will not impact WRAP 28. 

Alternatives 8 and 9 require non-ferrous containers and Alternatives 10 
and 13 require non-ferrous/rectangular containers. The requirement to use any 
of these containers would not have a major impact to the baseline WRAP 28. An 
early decision for their use would permit appropriate equipment selection 
during the equipment design phase and a late decision might require the 
addition of a repackaging system and/or modification of an existing baseline 
steel drum handling system. 

7.2 OTHER UNCERTAINTIES 

There are other uncertainties that have been identified that could affect 
the WRAP 28 design and/or the way it will be operated. 
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7.2.1 TRU Mixed Waste 

Current land disposal restriction (LOR) treatment criteria does not apply 
to TRU-mixed waste. Depending on the outcome of the no migration petition at 
WI PP, this could change. The baseline WRAP 28 will have a sorting step that 
will permit all mixed waste to be separated from other waste forms. TRU-mixed 
waste will be repackaged and stored until such time that final disposition for 
this waste form is selected. Minimal processing may be required to reduce 
storage hazards. 

7.2.2 RH TRU Waste 

This waste form is not rece1v1ng a high priority at WIPP at this time 
because they are concentrating on CH waste. While this may be prudent from 
the standpoint of WIPP, the costs associated with facilities and equipment to 
process this material could be adversely affected by changes to current RH 
processing requirements. 

7.2.3 Operations 

There is uncertainty of operations at the Hanford Sile and at the other 
sites around the nation that send waste to the Hanford Sjte for final 
treatment and disposal. At the Hanford Site, the mission is changing from 
production of nuclear materials and research on new reactor systems to cleanup 
of the existing Site. Planning of the cleanup operations are underway, but 
the extent of the volumes and characteristics of the waste are not well 
characterized. There is considerable uncertainty related to these wastes. 

7.2.4 Mission 

Mission changes can impact both volume and types of waste to be 
processed. An example is the recent inclusion of DST equipment to be 
processed by WRAP 28, a decision that caused a major volume increase of waste 
to be handled by WRAP 28. Some PUREX equipment is in the current forecast, 
however, there is a huge uncertainty as to the extent of the TRU contamination 
and the extent of the TRU waste volumes associated with this waste form. 

7.2.5 Fuel Stored as Solid Waste 

Fuel stored as solid waste is irradiated fuel from experimental and 
research reactors. Some are intact pins and others are fuel pieces. Based 
upon DOE Order 5820.2A, these are considered by RL to be TRU wastes. Other 
Site irradiated fuels are from production reactors and are currently planned 
for encapsulation and storage at the MPSC with eventual disposal in the high 
level repository. 
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7.3 WRAP 2B Baseline Summary (Items affected by the 14 alternatives) 

• Sludges 
- Provide drying and/or absorption capability 
- Provide space for possible cementitious process 
- Plan for additional facilities if vitrification is required 

• Solid Organics 
- Provide sort/shred or shred/separate capability 
- Provide space for possible cementitious process 
- Plan for additional facilities if incineration is required 
- Plan for additional facilities if vitrification is required 
- Provide space for possible supercompaction process 

• Solid Inorganics 
- Provide sort/size reduction or shred/separate capability 
- Provide space for possible cementitious process 

Plan for additional facilities if melting metal into ingots is 
required or melting metal and separating slag is required 
Plan for additional facilities if metal decontamination is 
required 

- Provide space for possible supercompaction process 

• Waste Containers 
- Provide equipment to handle 55-gal steel drums 
- Plan for equipment to handle non-ferrous drums if required. 
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8.0 PREFERRED ALTERNATIVE 

8.1 DEVELOPMENT OF PREFERRED STRATEGY 

Section 6.0 described a strategy to minimize facilities and processing 
while accommodating all the identified feeds with baseline treatments to meet 
current WIPP-WAC. Uncertainties relating to WIPP-WAC were discussed in 
Section 7.0. In this section, evaluation of the feed groups and the related 
proposed process systems will be done with consideration given to treatment 
uncertainties. The preferred alternative will be a strategy on how to proceed 
with the WRAP 28 project, what the facility limitations will be with respect 
to projected feeds and, for those feeds not included, what options are 
available for treatment in alternate facilities. 

Table 8-1 presents an evaluation of the feed groups with a discussion of 
some of the uncertainties and drivers associated with processing. Table 8-2 
presents a similar evaluation of the proposed process systems developed in 
Section 6.0. 

While the proposed WRAP 28 plant can be sized and outfitted to perform 
most of the treatment and packaging options, there are several options that 
have such a dramatic impact on the plant design and costs. that they should not 
be included in the preferred alternative at this time. 

Ingot production--The facilities necessary to sort ferrous and aluminum 
metals from the waste form are relatively easy to provide, but the facilities 
necessary to melt these contaminated metals into ingots is a major addition. 
Because ingot production is not a likely requirement for WIPP, it should not 
receive any further consideration as a baseline capability. 

Vitrification--The facilities necessary to vitrify the waste is a major 
addition. Because vitrification is not a likely requirement for WIPP, it 
should not receive any further consideration as a baseline capability. 

Thermal treatment of hazardous TRU wastes--To date, the data on the 
extent of the fraction of TRU wastes that contain hazardous material is very 
poorly defined. One screening showed about 12% of the volume included 
hazardous materials. The final data on the TRU waste in trench storage shows 
16%. The forecasted fraction for 1992 through 2021 shows 43% of the TRU waste 
will contains hazardous contaminants. The volume of material is not well 
defined, nor is the thermal treatment of TRU waste developed to the point of 
being a state-of-the-art process. Additionally, it is possible that the "No 
Migration Petition" will be approved by EPA. Accordingly, thermal treatment 
capability should not be included in the baseline capability. Process support 
for TTF activities should be descoped from Module 2B and be provided as part 
of the future thermal treatment module. 
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Tab 1 e 8-1. Feed Grouping Evaluation. 
Vol ol D1i11ou for proco .. lng 

proJoctod 
wuto 11131 

Al•k or uncortolntv 
Common d1i11ur for all proco .. lng la ruductlon of w .. 10 ln11on1ory al tho 

Hanford Silo. 

16.100 Final dl•po•lllon of ro,oarch fuel subJucl to HQ Conllnuod ,toragu hu lilllo rl•k. cal .. on lnlogrlty good, atorago c .. k 
dotormlnalion. olhur Sito fuui• aro con,ldorod lnlog1ity good. e>Ccopllona may bo malorlal In concroto bo,coa and 
HLW whh dllluronl di,poul otrotuglua. druma . Small 11olumo ol malarial. with hlghoat focllity coat for 

proco .. lng . Could bo dl,po,ltlonod with othor lrradlatod fuula . 

0 lmmoblliulion lo moot currunt WIPP-WAC Nood• lilllo or no choroc1uriza1lon. Vory amaU volumo. minimal Impact 
would procludu futuro trootmont lo all8moll110 on atorauo . 
w .. 10 form. 

26.900 2-8 aolla known wulo and hu low uncortalnty. Largo amount of Pu In a ,moll 11olumo with Z-9 1oil1 . Drum lnlcgrhy 
TTF .. h la pr0Joc1od and hu higher du grading . 2-9 aoii• 11olumo ho110 minor Impact on alorago . Lilllo or no 
uncortalnty . Immobilization may procludo characto1izollon roqulrod . Would roqulro lmmoblllutlon troatmont to 
fu1thor truatm<111t . Volumo of ,all, roqulring maul currant WIPl'·WAC. 
lroatmont likoly to lncruooo . 

14 .000 Contunt, ruquiro ,ignific-.nt charucta1izatlon. 60,c lnlagrhy hlghlv qua,llonoblo . Major volutno of wa,to gooaratud 
Likuly lo bo wldu 11arialy of lr8atmu111 and hom rotlioval. Ova,.bu. roqulroa significant amount of allo roduction 
packaging roqulrod aa boK conlonli vary and charactorlzollon rogardloaa of final waata fo1m and troatmanl. Low· 
g1oatly. 1111101 wulo hactlon could bo pormanontly dl1poaod . 

0 Woll characto,llud. nu,y cont•in ,on\o roaldual Significant amount of Pu lor tho 11olumo. Wilt roqulro aomo ,llo 
liqulda roductlon . 

0 Tho o>Cact natuio of tho cla .. lliod homa la Claulllod a1tlcloa prohlbhod from WIPP. Not a procoaalng do,lgn luuo, 
unknown, which provont• ,oloctlon ol • lmpacla admlnl,1r11l110 roqulromonta . 6torago ol claulllod homo will 
dt)claaalflcatlon n,othod . roqulro doalgn foalura • to croato an approved ropo1ltorv and lmpo,o 

addhlonal admlnlnrotl110 roqulromonta . 

16.600 Tr•atmont of LLMW may bo prl11atllad . Somo LLMW will 1oqulro thermal troatmont boforo dlapoul. Whothor or 
Amount requiring thormal troatmont and not protroalmont ,hould bo accompllah•d In WRAP 26. WRAP 2A, or at 
protroatmont roqulromonta not woll ldontlllod . tho TTF alto I• opon to lurthor ro11low. 

76.600 HWVP will oporata poat llfo of WIPP. Moltor A dl•poul method I• noudod to aupport • major Hanlord Sito cleanup 
du•l11n may bo changod. Unco,1 oint y In ollort . Aooldual ltLW and contamlnatod refractory muat bo romo11ud. 
tn1111po1lollon l1,ua1 . doio o• ••ilu<I n,altcu, cannot go to WIPP. Ovo,.izo. roqulroa alzo roductlon and 
ability to drain failad multor, procoillng ol llLW characto1lu1ion rogo1dloi1 of flnol waato dlapo1ltlo11 . Low·lo11ol fraction 
In WRAP 28. could bo ,oparalad ond pormanontly dlapoaod . Somo fraction of mohar 

will bo THU and will bo uni 10 TAU ropo,ltory . 

20U.000 Amount mov lncroou . Tlml11g of oomo of tho Contain, All ·LLMW. which roqulroa troalmont boforo dl,poaol ond I• not 
wa,tcs I, unco.-tain. Slzo and mo'" of oftoctod by WIPP unco1tolnlioa . Trootmont of thla w .. 10 la noodod to 
oquipmant unccutain. coulJ raquira lii.lu ,upport llonlord Slt8 cloonup offort . 0118rillo, roqulro• ,llo 1oductlo11 
1oduction bofo1a 1ocelpt. ond choroctorilotion 1ogord10 .. of llnol wuto di•po•ltlon. Low·la11el 

fraction could bo ,oporolod and pormanontly dl,po,od, TAU lroction will 
go to WIPP. 
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Table 8-2. Proposed Process System Evaluation. 

Process feed 
Grams Volune Volume of 

Description Pu in of kno1m projected Uncertainty or risks Drivers for this process system system groups known was!e wasJj 
feeds (ft ) (ft 

System 1D Large hot Groups D 26,637 263,393 318,900 Some of group I material not Supports retrieval and future cleanup 
cell, with and I, in forecast. Some waste programs (HINP plans to ship waste in 
moderate Group A packages may exceed size of packages as large as a melter storage 
shielding 111aterial melter storage box. box). Size reduction and 
requirements that is Uncertainty in throughput characterization required as preliminary 

not requirements, max size, treatment for any waste forms. Site 
fuel. weight, dose inposed by lacks large size hot cell for RH-TRU, 

failed process equipment. RH-LLU/RH-LLHU processing. 

System 2 Special Groups 80,7H 16,576 Note 1 Another Pu process fac I l i ty Large amount of Pu can be processed and 
purpose Pu B, C1, may not be justifiable. sent to UIPP by addressing these 
process E, and f final treatment process streams. 
glovebox cannot be specified at this 

time because of UIPP·UAC Small volune inpact oo storage 
uncertainties . requirements after retrieval. feeds can 

be processed In System 1D, existing 
facilities (includes URAP 1), or 
deferred. 

System 3 TTF post Group C2 N/A N/A 26,900 Tied to TTf and Tlf Ash inmobil lzation required for TTf ash. 
treatment uncertainty. Role of URAP 2B 

with a privatized LLHU Tlf is Amount of ash that la not suitable for 
uncertain. URAP 2A (either RH or TRU) Is estimated 

at 7.5X of total. 

System 4 TTf pre Group G N/A Note 2 Note 2 Tied to Tlf and Tlf Pretreatn~nt ffV.JSt occur, In some 
treatment uncertainty. Role of facility, before thermal treatment. 

URAP 20, versus alternatives Thermal treatn~nt 111 required for s01oe 
of URAP 2A and use of the TTf waste before disposal. Current Hanford 
Itself, Is uncertain. ~anning has pretreotment In URAP 2B 

: cause URAP 2A scope has been set. 

System 5 HLU Group H 26,024 9,700 76,500 Processing of fuel Is not Helter disposal method required for IIUVP 
processing and consistent with other operation. Host of o:lter Is LLU and 
in large Group A Irradiated fuel disposition . could be disposed of if separated fr01n 
high ganma 111aterial IILU processing Is planned for TRU and HLU. Current &torage 
eel l that Is other Hanford Site configurations for fuel are of better 

fuel fact l It les. integrity than other solid waste. 

Note 1; Additional Volune of TRU soils may result from retrieval of failed packages but no amount has been forecast yet. 
Note 2 ; Current planning assunes 2,500 druns of CH-LLHU requiring thermal treatment will be generated fr0111 URAP 1 LUJ sorting. 
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Evaluation of the proposed process System-ID indicates there is 
sufficient need for the large hot cell with moderate shielding. The need to 
size reduce and characterize the large CH and RH boxes (Group D feeds) exists 
regardless of final waste form acceptance criteria. The large amount and 
deteriorating condition of this feed group is not conducive to continued 
storage. The lack of a facility to process large packages of projected waste 
from future Hanford Site cleanup programs (Group I) will seriously interfere 
with key cleanup activities. Processing of these feed groups is likely to 
result in a large volume of LLW that can be disposed of. Processing of the 
TRU fraction for disposal to WIPP should be consistent with the approach for 
WRAP Module 1. No processing or treatment of TRU waste will be d~ne that 
would preclude reprocessing to one of the alternative waste forms. Treatment 
of RH-LLMW is needed and is not affected by WIPP uncertainties. 

Evaluation of the proposed process System-2, a special purpose Pu 
processing facility, indicates that another CH Pu process facility may not be 
justifiable. Most of the material requires specialized treatment, which is 
difficult to recommend given the uncertainty in the WIPP-WAC. With the 
exception of the classified waste, characterization requirements are minimal. 
The large amount of Pu in the feed groups proposed for this system support the 
decision to retrieve it, but the impact on storage after retrieval is low. 
The feeds selected for this systems can be absorbed into the large hot cell 
concept or shifted to other facilities for processing . 

Evaluation of the proposed process System-5, a high gamma facility for 
.melter disassembly and fuel processing, suggests that these items should be 
shifted to the MPSC for processing. To serve the programmatic needs of Tank 
Waste Remediation, the MPSC is planning a high gamma hot cell for 
encapsulation and storage of Site irradiated fuels. They are also tasked with 
storage of HLW canisters from vitrification of the single-shell tank (SST) 
waste. Rather than provide two hot cell facilities for high dose rate waste 
processing, one to serve the needs of solid waste and the other for SST waste, 
it i s preferable to combine these into one facility. Order of magnitude cost 
comparisons indicate there is not significant difference in the cost to modify 
WRAP 28 to handle melters compared to the cost of providing that capability at 
the MPSC hot cell. The close location of the MPSC to the HWVP will also 
greatly simplify the transportation issue associated with a full melter. The 
Group A material identified as irradiated material stored as solid waste can 
eas i ly be accommodated by the MPSC. 

In summary, the preferred strategy for Module 28 is to provide a large 
hot cell with moderate shielding requirements that will process the majority 
of t he feed. Feeds not identified for processing in the proposed facility 
will be shifted to other facilities. Table 8-3 listed totals associated with 
the proposed process system for WRAP Module 28 and identifies the feeds, which 
are shifted to other facilities. Re-evaluation of the makeup of -each feed 
group was done and feed items in a group that could be processed in the new 
WRAP 28 Facility concept were extracted. Nitrate shipping containers 
(Group E) and some of the Group A feeds that were originally identified for 
processing in the small highly shielded hot cell could be processed in the 
proposed facility. 
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Table 8-3. Feeds Processed in the Proposed WRAP 28 Facility. 
Feed group Description Pu Volune of kz:iown Volune of projected 

(gms) waste (ft.:,) waste (ft ) 

Group D RH and CH boxes 26,471 258,373 14,800 

Group E Nitrate shipping containers 17,043 2,478 

Group I Large process equipment 288,000 

Group A, Item 1 Casks without fuel 157 2,627 

Group A, ltm 5 overweight/shielded druns 7,400 

Group A, Item 7 RH cask 3 1,393 

Group A, Item 8 RH druns fr0111 retrieval 6 1,000 

Group A, I tern 11 RH offsite waste 8,700 

Group F Classified waste 338 9,176 

Group C, Item 1 Z-9 soil drums 58,000 4,832 

Group C, Item 2 TTF ash, RH·LL/1\J or TRU 26,900 

Feed group totals 102,018 279,879 345,800 

Percentage of c~lete Tri. 97% 78X 
total 

Feeds Processed by Other Facilities and not included in the 
proposed process system 

Pu Volune of Volune of 
Feed group Description (gms) known ~aste project~ Future options 

(ft) waste (ft ) 

Group B Pu'-=l0 druns 5,300 90 Store with other Pu residuals at 
HPSC. Alternately could be 
processed by Solid lolaste. 

Group H HIM' melters 76,500 Processed at MPSC, with TRU and 
LL\J strea111 coming to lo/RAP 

Group A, Item 2 Fuel· EBR I I cask 14,010 368 Research fuel and fuel pieces 
stored as solid waste will be 

Group A, I tem 3 Fuel· concrete boxes 4,704 3,868 processed at HPSC with other 
Site irradiated fuels. MPSC 

Group A, Item 4 Fuel· druns 13 96 needs for packaging and 
interface requirements can be 

Group A, Item 6 Fuel· GE cask 1,097 188 
worked at retrieval, bypassing 
lolRAP 28. 

Group A, Item 9 Alpha caissons 6,200 s. 180 

Group G Feed prep for TTF 18,500 TTF feed prep can be done at 
source in \JRAP 2A or in TTF. 

Feed group totals 31,324 9,790 95,000 

Percentage of 23% 3X 22X 
c~lete total 

MOTE: The waste vol1.111es given 1n tacle are based on h1stor1cal records and the 1992 Solid lolaste 
Forecast. As the mission at the Hanford Site and the offsite generators change, the forecast volune will 
change. It is likely that they will increase with time. 
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Pu-contaminated soils are also identified for inclusion in the proposed 
facility concept. The Pu contained in this group accounts for almost half of 
all the plutonium in the known feeds. Current WIPP-WAC requires this material 
be immobilized because of its particulate nature. The process likely to be 
selected would be a grout process, on the basis of cost and complexity, 
although an alternate waste form could require vitrification of this material. 
The decision to select a process for treatment of the soils can be made in 
future. During design of the facility, if uncertainties in the WIPP-WAC have 
not reduced to the point to recommend an immobilization process, an alternate 
process such as encapsulation in a welded container can be pursued. There may 
be acceptable risk to plan on providing some immobilization treatment 
capability as part of the 28 project. The WRAP 28 Facility will have to be 
equipped to handle soils that are present in the retrieved boxes, because of 
box failure and incidental soils that accumulate from retrieval. This soil, 
if contaminated to the point of becoming TRU waste will also have to be 
immobilized before disposal. Additional capability to handle TRU soils should 
be a minor impact. If vitrification of the soils is determined to be the 
des i red treatment, the TRU soils treatment can be descoped from the 28 project 
with negligible impact. If treatment of this material cannot be done 
subsequent to retrieval, the additional impact on planning for storage after 
retrieval may be minor because of the relatively small volume (less than 
700 drums) but a desirable alternative considering the amount of plutonium in 
these drums. 

The small volume of ash from TTF not suitable for WRAP 2A is also 
included in the proposed facility concept. Estimates assume limited amount of 
ash could become RH-LLMW and TRU waste after thermal treatment. If a TTF 
becomes a certainty, this stream can be .accommodated by WRAP 28 without 
additional process capability. The RH-LLMW fraction can be treated for 
disposal with other RH-LLMW waste where treatment capability is not affected 
by WIPP uncertainties. The TRU fraction can be handled with the Pu­
contaminated soils. 

Classified waste is also identified for inclusion in the proposed 
facility. It will not impose significant constraints on the design of the 
facility but will impose administrative requirements during processing. 
Operators involved in processing will require security clearances. 
A classification officer will have to be present during sorting to determine 
what items are classified and specify an appropriate declassification process. 
Until the waste is characterized to determine what is the nature of the 
classified items, declassification processes cannot be selected. Some 
baseline declassification processes to handle likely contents could be 
provided. Initially the waste can be sorted to remove the classified items 
and process them for declassification. The resultant waste can be processed 
for disposal and any classified items not ~reatable by baseline 
declassification processes would be repackaged and stored until 
declassification methods can be determined. Processing can be done in the 
WRAP 28 Facility or an existing facility, such as Plutonium Finishing Plant 
(PFP), with an upgrade of administrative security for this activity. Sorting 
out classified items could also possibly be done in WRAP 1. The storage of 
this material will require additional physical security measures in the 
creation of an approved repository but they are not expected to be extensive. 
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8.2 . DISPOSITION OF FEEDS SHIFTED TO OTHER FACILITIES 

Table 8-3 gives brief descriptions of the options for the feeds not 
planned for processing in the proposed WRAP 28 Facility. 

The 12 drums containing high levels of 238 Pu (Group 8 feed) can also be 
sent to the MPSC for storage, with other similar Pu materials. Alternately, 
options can be explored for disposal such as overpacking intact drums in a SWB 
for shipment to WIPP. The small quantity of material should not pose much of 
a problem if alternate disposal methods are selected. 

HWVP melter processing will be shifted to the MPSC, where a programmatic 
mission for HLW processing is planned. TRU and LLW waste resulting from the 
melter disassembly will be sent to WRAP 28 for processing. This is expected 
to be the major fraction of the melter waste volume identified in Table 8-3. 

Research fuel stored as RH-TRU in concrete boxes, drums, casks, and 
ca i ssons are planned to be sent to the MPSC hot cell for processing. This is 
consistent with the disposition of other Site irradiated fuels. MPSC needs 
for repackaging and interface requirements should be worked direct ly with 
retrieval. It is also possible that some waste material from the caissons 
could be sent to WRAP 28 if the dose determined at retrieval does not exceed 
the WRAP 28 capability. The MPSC will have the capability to cert i fy the high 
dose RH-TRU waste (greater than 100 R/h). for shipment to .WIPP. 

The remaining group of feed deferred was Group G material, identified as 
LLMW from WRAP 1 requiring thermal-treatment. This material could probably be 
sent directly to a privatized TTF with feed prep being either done at the 
source in WRAP 2A, WRAP 28, or at the TTF itself. It is concluded that feed 
preparation for the TTF processing facility and treatment of ash/residue from 
the TTF processes should not be included in WRAP 28. The extent of the 
treatment necessary, the potential for a commercial thermal treatment 
operation to perform any pretreatment, the potential for an onsite TTF opt ion 
to perform the necessary pretreatment raise serious questions as to the need 
to scope WRAP 28 to perform this function. On the ash/residue treatment 
scope, WRAP 2A, is currently scoped to treat some of the ash/residue and this 
could be expanded to include all the LLMW returning from the TTF. The 
ash/residue is expected to be a LLMW because the metallic hazardous material 
wi l l not be removed by the thermal treatment process. The ash/residue that 
assays as TRU or is RH waste will be treated in WRAP 28. This is forecast to 
be about 7.5% of the total TTF ash volume. 
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9.0 RECOMMENDATIONS 

9.1 PREFERRED STRATEGY 

The purpose of this effort is to provide a basis for continuing work on 
the WRAP Module 28 in spite of uncertainties in the final waste form criteria. 
The strategy recommended is to: 

1. Provide a WRAP 28 module that will be a large remotely operated hot 
cell facility with moderate shielding requirements. It. will process 
a large portion of the retrievably stored TRU waste that is not 
processed by the other WRAP modules and also process a significant 
amount of projected waste in difficult forms that will be generated 
by future Hanford Site programs. Treatment capability will also be 

2. 

provided for RH LLW/LLMW to allow for onsite disposal. The large 
hot cell capability will be required regardless of possible changes 
in WIPP waste form criteria and the treatment suggested will not 
include anything that will preclude future reprocessing to an 
alternate waste form. Treatment of RH-LLMW waste is not affected by 
WIPP-WAC uncertainties. 

Identified feeds (HWVP melters and fuel and fuel __ pieces stored as 
solid waste) that are not planned for processing in WRAP 28 will be 
shifted to the MPSC where facilities tasked with . HLW processing are 
planned. 

3. Planning for thermal treatment processing, including feed 
preparation and treatment of most TTF residues, should not be 
provided in Module 28. TTF planning should provide for complete 
handling of the waste in either a privatized TTF or, if determined a 
future requirement, a government thermal treatment module for TRU 
and RH wastes. 

9.2 PROPOSED WRAP 2B FACILITY REQUIREMENTS 

The engineering study to follow will define in detail the facility and 
process requirements for the proposed WRAP 28 Facility in order to develop a 
cost estimate. However, preliminary requirements can be developed from 
constraints imposed by the selected feeds and extent of processing proposed. 
Some preliminary facility requirements are given in Table 9-1. 

In the follow on engineering study, an optimum facility layout will be 
determined that minimizes the material movement within the facility and 
supports the addition of future treatment modules if required. The current 
concept consists of a large process hot cell used for disassembly and size 
reduction of the large items. Adjacent to the large cell are several small 
cel l s to provide for sorting, treatment, and packaging of the waste into 
containers. The size of the main cell and the number of processing cells will 
be determined in the engineering study to provide adequate processing 
capability to meet throughput requirements. 
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Table 9-1. Proposed Facility Requirements. 
Facility requirement Defining condition Discussion 

Shielding in hot cell Exceeds dose frOl'D lcnown Other identified feeds also have high dose rate: 
to 100 R/h feeds and expected dose RH druns 30 R/h, OST equipnent w/dose est. to 

fran sane failed 100 R/h. 
equipment 

Mass Limits to Exceeds heaviest box May have to increase depending on weight of HWP 
200,000 lbs fran retrieval failed equipment and overpaclc used. 

140,000 lbs with 
overpaclc 

Hot cell ai rlock siz ing Melter overpaclc 27'L x Retrieved boxes· largest overpaclc s ize 22'L x 
15 1W x 20 1 H, HWP failed 13 1W x 14.5 1 H. Long asseaclies frOl'D DSTs (60 1 ) 

equipment may come in a may require specialized entry ports or preliminary 
melter overpack. size reduction, unless airlock size can 

accoomodate. 

Interface requirements Wi th W112 via transfer F•cil i ty will receive some boxes and failed 
( incoming) corridor, rail and truck equipment via rail, !teas froaa retr ieval will come 

receipt via W112 and direct. Mewl y generated waste will 
cane in batches frOl'D W112. 

Interf ace requirements With W1 12 and WIPP • CH TRU will return to W112 for shipment to WIPP, 
(outgoing) RH TRU will be shipped direct to WIPP via sh ielded 

cask truck, LLW will go to W112 and then to onsite 
disposal or possible processing in WRAP 2A if 
LLJ4W •. 

9.3 PROPOSED WRAP 2B PROCESS REQUIREMENTS 

The processing functions described during this study were of a functional 
nature as described in Section 5.0. The follow on engineering study will 
develop the spec i fic processing functions in greater detail by evaluating and 
selecting specific process technologies. Processing and treatment of TRU 
waste will include that required regardless of the final waste form and not 
result i n a product that could not be reprocessed to an alternate waste form. 
Specific processing requirements are briefly discussed in Tab)e 9-2. 

9.4 DIFFERENCES BETWEEN PROPOSED WRAP 28 AND WRAP MODULE 2 

A summary of changes between the proposed facility concept for WRAP 28 
and what was originally proposed in the WRAP Module 2 Engineering Study 
(Pauly 1990) is given in Table 9-3. 

9.5 FEEDS SHIFTED TO OTHER FACILITIES 

Feed not planned for inclusion in the proposed facility concept are 
identified in Table 8-3. The shifted feeds can be generalized as HWVP 
mel t ers, research fuel and fuel pieces, plutonium oxide high in 238Pu, and 
LLMW feed for the TTF. 
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Table 9-2. Proposed Facility Process Requirements. 
Process requirement DisCtJSsion 

Size reduction Most of the feeds are very large and req.iire significant size reduction to 
allow packaging in a c~liant container, i.e., SWBs, RH TRU casks, or 
SS·gal druns. 

Sorting Sorting and segregation of waste will be performed to remove untreatable 
articles. Segregation will also allow staging of like material into 
specialized processed systems. 

Low-level waste Low-level waste and low level ~ixed waste treatment is not affected by 
treatment WIPP·WAC uncertainties. Treatment of RH·LLW/LL.MW will be performed. LLW 

resulting fr0111 size reduction and repackaging operations will be packaged for 
local disposal. CH-LL.MW will be routed to WRAP 2A for mixed waste treatment. 

Treatment of TRU waste If WIPP prohibited articles cannot be treated to a waste form that is 
amenable to reprocessing to an alternate waste form, the item will be stored 
for future disposition. 

Opening of packages Package contents will be separated frcn the packaging. The package (box, 
cask, drum, etc.) should be mostly LLW, where the contents will contain most 
of the TRU waste. 

Characterization Characterization of the waste done to aid in disposal can also aid in 
selection of future treatment processes. 

Soils treatment Selection of a soils treatment process will be done in the future. 
lnmobilization is likely candidate, but is irreversible with respect to 
alternate waste form. 

Packaging This will include packaging of both RH and CH TRU waste and LLW for disposal 
and LIJ1W for routing to WRAP 2A. -- ~ 

Assay NOA and NOE of waste, including RH waste, will be done to certify the 
material as TRU or LLW. 

Table 9-3. Summary of Significant Differences Between Proposed 
WRAP 28 Facility and WRAP Module 2 Facility. 

Change in proposed WRAP 2B 
Discussion Facility c~red to WRAP 

Module 2 

No CH-LLMW treatment in WRAP 28 CH-LL.MW treatment will be provided by WRAP 2A, not affected by WIPP-
WAC uncertainties. 

Grouting not included as baseline Grouting not considered a reversible treatment process. Would 
TRU treatment process preclude future treatment to an alternative waste form. 

Plasma Arc not included as RH·TRU Plasma Arc not considered a reversible treatment process. Would 
treatment preclude future treatment to an alternative waste form. The thermal 

treatment of RH wastes plarned for TTF. 

No 2,000 R/h hot cell will be This was needed to process irradiated material (caisson waste, pins, 
provided and pins pieces). This feed has been shifted to another facility 

planned at the Hanford Site with a high 981111111 cell and tasked with 
processing HLW. 

Facility requirements with Some identified feeds have weights that exceed 50 T (capacity of 
respect to cranes, airlock, and crane provided in WRAP Module 2). Airlock and size reduction cell 
size reduction cell will increase WRAP Module 2 too small to except largest identified feeds. Assuned 

overpaclc to end loading, not top and bottom loading. 

Oecon capability needed for Decon capability was not provided for these streams in WRAP Module 2. 
retrieved box and HWP overpacks. Reuse of the overpack will require their decontamination. 

RH·TRU vol1.111es are higher The project amount of newly generated RH·TRU has increased 
significantly. 
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It is recommended that waste feeds containing HLW, HWVP melters, and 
research fuel and pieces, be shifted to the MPSC for processing. HLW will be 
removed and stored there and most of the TRU and LLW waste resulting from 
melter disassembly will be returned to WRAP 28 for processing. The MPSC will 
certify as RH-TRU the small amount of high dose RH-TRU expected to exceed 
WRAP 28 capability . 

It is recommended to transfer the 12 drums containing high levels of 
238 Pu (Group B feed) to the MPSC, which will be used to store significant 
amounts of Pu oxide residuals from cleanout of Site facilities. Alternately, 
alternate packaging and disposal methods could be explored for this, small 
amount of, material. 

The remaining group of feed deferred was Group G material, identified as 
LLMW from WRAP 1 requiring thermal treatment. It is recommended to descope 
the majority of the TTF related work from WRAP 28, given the likelihood of a 

°' privatized TTF for LLW and the uncertainty associated with a TRU waste TTF. a,., 
r--... _, 
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WRAP 28 WASTE MATRIX vy'HC-S D-W255-Tl-001 

(Grouced by Head-End Process Drivers) Rev '1 

1Te,MJM6Ell w.sreST!IEAM 01AAACT'E!IISTIC OESCIIIPTIOI I TIMING I ?ACXAGE I CCMMefTS 

GMOUP A: SMAU.. HIGH DOSE Oeecription: Hic,3hly Sheilded (2000 R/hr) , Smal' 

1 CH-A411nNed Caaita/Comprasors C,234 . CH 

2 CH-Retraived RMctcr Fuel Culcs-EBRII 
. CH R.....-ch Ructor Fuel Waste 

3 CH-A~ R-=r Fuel eoncrwteBox• 
. CH R-.rcn Reeetor Fuel Wasta 

• CH-Ratreived Reactor Fuel Drum• 
. CH R-.rcn RMCtar Fuel Wute 

•5 CH-Retraived ov.w.iQht/Shieided Drums 1999-2018 CH 

s RH-R~ GE Cales 2003-2012 RH FuelPiecee 

7 RH-R~ Other Cales 2003-2012 RH 3A & •C Tl'9neha 

a RH-Recreived Drums 
&S 2007-2015 RH 1 o Dnma are OYw 1 o R/hr 

9 Alpha Caiaon Stored in Cans R~ in 55 , 2005-2010 RH OeslrUdiwly Examined lrndlatad Fuel 

•,o TTF Slag Drums 
. RH Slag Waste Strum from TTF 

.,, Oftaita Otuma IUI . RH 

GJIOIJPB: ?U238 ~ ·CH, Cmicalily Concerns, Splitting, lmmobur-"'" --- 1999-2018 CH ilwmaJty Hot. Food~eck Can/Brd Ca c.o 1 CH-R--...d Pu-238 On.ma 

GROUP C: DIRT/ASH o-a i!,tiot,: Puticl--4mmobilization. C:itlcality Com . . - 1~1& CH 
Ln 1 CH-A~ z-e Dirt On.ma 

Ni") ~ TTF Ash Drums 
. CH Ash Waste StrMm from TTF 

l1@e(.JP 0 : LARGE RH & CH BOXES Oeacription: Weight•1401db with 0¥erpeck, 
,..._.., 

CH-Rn.-:! 
CH 

1 Concrete Box• 
. 

' 
2 CH-RelJ'eived Fiber Glass-Reinforced Box• 

. CH Witt,~ 140,000 lb 

~ CH-R.creived Failed Drums 
1999-20115 CH 

1 CH-Aetreived Matai Box• 
. CH 

2 CH-Retreived Other Other 
. CH Car1Dna. Fitars. Tanks, etc. 

3 CH-R.creived Plywood Box 
. CH 

4 RH-Retreiwd Concrete Box• 
2003-2012 RH 48 Trw,cn 

s RH-Retreiwd - Fiber Glass-Reinforced Box• 
2003-2012 RH 3A&48T~ 

15 RH-Retreiwd M9ta!Box• 
2003-2012. 201 <I RH 4B & 12B TIWIChN 

7 RH-Retrwvoed Plywood Box 
2003-2012 RH 3A Trw,cn 

a RH-Retraived Other Large&Smallc.tons 
2003-2012, 201 <I RH Fiw, Truckload.~ 

o,g WRAP1 Waste Standard war. Box• 
1897-2018 CH Re;ectadtt.na 

GROUPE: NITRATE SHIPPING CONTAJNEFIS Oeacri¢jon: CH, Mixed Wute, ,.. 

1 CH-Aff'IN\'ed Other L-10 Contain« 
. CH Pu-nitrate Shi!)1)ing Containers 

2 ~_. Other 3 L Contain« 
. CH Pu-mrata Shi!)1)ing Containers 

3 CH-Aetreiwd Other PRCana 
. CH Pu-mrata s~ Canta--• 

4 ~ Other 100 gal Orum 
. CH Pu-mrata ~ ContaiMrs 

GR0U' F: CUSSIFIED WASTE Oeacription: Oec:laaify, ~ StDnMJ• 

1 CH-Retreiwd Clasifled ONM/Bo-
20CJ8...2014' CH 0 I lfted 

GROUP G: FEED FOA TTF o.cnotlon: Handlin;, R~ing, Cut Up Box• 

-1 WRAP1 On.ma 
1999-2018 CH 

GROUP H: HWVP MaTEFts o-aipliou: Big Size, High OoM Rat., Heavy, HigL 

•1 HWVP lliWtar'I ...,..Ovwpaclc 
~015 RH FaiedMeitws,HLW 

GROUP I: LARGE PR~SS EOUPMENT 0Nctil:rtion: RuC.UR~.Slzw ' 

., HWVP Wasta MettarOYwi,ack 
200C)-2015 RH ~Wasta 

~ OST Equipment Box• 
. RH 80 ft Long AaumbliN 

-:s PUREX TunnalWute RH-TRU 
. RH&CH Canyon Equipment 

•• PUREX TunnalW-. RH-U.MW 
. RH&CH Oiaolww 1 8 ft 

.,, 
Indicates projected feed streams . 

A-'1 
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WHC-S0-W255-TI-001, REV 1 

APPENDIX B 

- DECISION ANALYSIS DIAGRAMS 

These diagrams are used to indicate the major expected waste streams 
that are likely to result from processing of each feed group . They 
are not necessarily inclusive . 
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9'H315Y. 1807 

DECISION ANALYSIS DIAGRAM 

GROUP A -- CH-TAU TO WIPP 
SMALL. HIGH DOSE 

GROUP B 
PU238 

CH-LLMW TO DISPOSAL (conlAlnera, leAdlihlelding,absorberli) 

May require treatment In WRAP 2A or Tff before dispoS1SI 

GROUP C 
DIRT/ASH CH-LLW TO DISPOSAL (conlAlneui) :E: 

:c 
n 

GROUP D 
LARGE BOXES, RH & CH 

CXJ 

GROUPE I ._. 

NITRATE SHIPPING CONT. 

GROUP F 

RH-TAU TO Wf PP (luelpleces,WAlilamelrlx) 

RH-LL w To DIS p Q SAL (conlAlner contaminated with waste matrix) 

I 
(/) 

0 
I 

"Tl :E: 
-'• N 

lC U1 
U1 c:: I -s -i (I) ...... 

CXJ I 
0 I 0 ._. ._. 
~ 

CLASSIFIED WASTE 
;::o 
rn 
< 

GROUP G RH-LLMW TO DISPOSAL(MixadWastelromCAISlions) 
._. 

FAILED DRUMS 
. FEED FOR TTF 

GROUP H 
HWVPMELTEA RH-TAU as RESEARCH FUEL 

(Intact lulll pieces, rods, AOd 11ssemblies) 

GROUP I 
LARGE PROCESS 
EQUIPMENT 

'--------~ GTC-111 
WRAP 2B 



9'H315~ .. 1808 

DECISION ANALYSIS DIAGRAM 

GROUP A 
------

CH-TRU TO WIPP (Pu238aswaste,lnnerconlalners) 

SMAU., t-llGH DOSE 

GROUP B CH-LLMW TO DISPOSAL 
PU238 

GROUP C 
DIRT/ASH 

c H-LLW To DI s po SAL (conlAlnero, p11ckageo, bird CAgea) :a::: 
::c 
n 
I 

Vl 

GROUP D 
LARGE BOXES, RH & CH 

co 
GROUPE I 

N 

NITRATE SHIPPING CONT. 

GROUP F 

RH-TAU TO WIPP 

RH-LLW TO DISPOSAL 

D 
I 

"Tl :a::: 
N -'• U1 lO U1 C I -s -i (1) ...... 

co I 

I 0 

N 0 
I-' 
~ 

:;o 
rn 

CLASSIFIED WASTE < 
I-' 

GROUP G RH-LLMW TO DISPOSAL 
FAILED DRUMS 
FEED FOR TTF 

GROUP H RH-TRU RESEARCH FUEL 
t-lWVP MELTER 

GROUP I 
LARGE PROCESS GTC-111 
EQUIPMENT 

WRAP 28 



DECISION ANALYSIS DIAGRAM 

GROUP A CH-TR U TO WI pp (w11s18 m111tix, Inner cans) 

SMALL, I-UGH DOSE 

GROUP B 
PU238 

CH-LLMW TO DISPOSAL (Cllemlcallyconlllmlnateditemi.) 

May require 1Je11tment In WRAP 2A or TTF before dispoSIII 

GROUP C 
DIRT/ASH , ------J CH-LLW TO DISPOSAL<Z-ipackA()lng, drufl\11) :E: 

:c 
n 

GROUP D 
I 

(/} 

CJ 
LARGE BOXES, AH & CH 

co 

GROUPE I 
w 

NITRATE SI-UPPING CONT. 

GROUP F 

RH-TAU TO WIPP 

RH-LLW TO DISPOSAL 

I ,, :E: ...... N 
lQ Ul 

C Ul 
I '"1 -I rl) 

t-i 

co I 
I 0 

w 0 ...... 
~ 

CLASSIFIED WASTE 
:;o ,,, 
< 

GROUP G RH-LLMW TO DISPOSAL ...... 

FAILED DRUMS 
FEED FOR TTF 

GROUP H 
HWVPMELTER RH-TAU RESEARCH FUEL 

GROUP I 
LARGE PROCESS 
EQUIPMENT 

GTC-111 ~-------

WRAP 2B 



9'H 3 f SY~ 18 \ 0 

DECISION ANALYSIS DIAGRAM 

GROUP A CH-TRU TO WIPP (lrom11lph11onlyl11cilitle&) 

SMALL, HIGH DOSE 

GROUP B 
PU238 

CH-LLMW TO DISPOSAL (lecad,llquido,or{}llnlca) 

May require lleatment In WRAP 2A or TTF before di6po6dl 

GROUP C 
DIRT/ASH C H-LLW T Q DIS PQSAL (conllllnero, boxes, druffili) 

~ 
:c 
n 
I 

Ul 

GROUP D 
LARGE BOXES, RH & CH 

OJ GROUPE I 
+'" 

NITRATE SHIPPING CONT. 

GROUP F 

RH-TAU TO WIPP 
(content» of AH boxeo cand ahlelded contents In CH boxe11) 

RH-LLW TO DISPOSAL 
(contaminated equipment container with little/no Pu) 

0 
I ,, ~ 

N ~- Ul lCI lTI C: I "'1 -i (0 
>-I 

OJ 
I 

0 I 0 
+'" ...... 

~ 

;;o 
fTI 

CLASSIFIED WASTE < 
...... 

GROUP G 
FAILED DRUMS 

RH-LLMW TO DISPOSAL 
(lead, mercury horn contaminated proce&:1 equipment) 

FEED FOR TTF 

GROUP H RH-TAU RESEARCH FUEL 
HWVPMELTER 

GROUP I 
LARGE PROCESS GTC-111 LONG TERM STORAGE .____ ______ _.. 

EQUIPMENT (small traction expected) 

WRAP 2B 
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u, 

9'H 31 SY J s n ' . . 10 ' , 

DECISION ANALYSIS DIAGRAM 

GROUP A 
SMALL, HIGH DOSE 

GROUP B 
PU238 

GROUP C 
DIRT/ASH 

GROUP D 
LAAGE BOXES, AH & CH 

GROUPE 
NITAA TE S .. UPPING CONT. 

GROUP F 
CLASSIFIED WASTE 

GROUPG 
FAILED DRUMS 
FEED FOR TTF 

GROUP H 
IIWVPMELTER 

GROUP I 
LAAGE PROCESS 
EQUIPMENT ~-----~ 

WRAP 2B 

CH-TR LJ TO WI pp (inner vessel, 11ny contents, 11ny failed one&, vermiculite) 

CH-LLMW TO DISPOSAL 

CH-LLW TQ DISPQSAL(plll111olcontalner11,Ud8,11kld11,11poceni) 

RH-TAU TO WIPP 

RH-LLW TO DISPOSAL 

RH-LLMW TO DISPOSAL 

RH-TAU RESEARCH FUEL 

GTC-111 

:E: 
:c 
n 
I 

VI 
C) 
t 

"Tl ~ 
N ...... 
Ul tLl u, 

C t "1 ~ fl> ...... 
OJ I 

0 I 0 U'l ...... 
~ 

;;o 
l'T'l 
< 
...... 



9'H 31 SY.~ 18 J 2 

DECISION ANALYSIS DIAGRAM 

GROUP A CH-TR U TO WI pp (Pu contaminated equipment, plastic, metal) 

SMALL, HIGH DOSE 

GROUP B 
PU238 

C H-LLM W TO DIS PO SAL (e><pected frAction of whole UW drums) 
MAy require treatment In WRAP 2A or TTF belore disposal 

GROUP C 
DIRT/ASH CH-LLW TO DISPOSAL (unconlAmlnatadequlpmenij 

:E: 
::c 
n 
I 

GROUP D 
LARGE BOXES, AH & CH 

CD GROUPE I 

°' NITRATE SHIPPING CONT. 

GROUP F 

RH-TRU TO WIPP 

RH-LLW TO DISPOSAL 

(/) 

0 
I .,, :E: 

N ..... 
Ul lO 01 C I "1 -i (I) ...... 

CD I 
0 I 0 

°' ...... 
~ 

;o 

CLASSIFIED WASTE 
rr, 
< 
...... 

GROUPG RH-LLMW TO DISPOSAL 
FAILED DRUMS 
FEED FOR TTF 

GROUP H 
IIWVP MELTER RH-TAU· RESEARCH FUEL 

GROUP I 
LARGE PROCESS 
EQUIPMENT 

.._______ _ ___ ___, GT C-111 

WRAP 2B 



DECISION ANALYSIS DIAGRAM 

GROUP A CH-TAU TO WIPP 
SMALL, HIGH DOSE 

GROUP B CH-LLMW TO DISPOSAL(Treol8do6h) 
PU238 Aequltea TTF proce66lng lollowed by treolment ol o6h belore di6po~I 

GROUP C 
DIRT/ASH CH-LLW TO DISPOSAL ::E: 

:I: 
n 
I 

GROUP D 
(/) 
C) 
I 

LARGE BOXES, AH & CH 

0::, GROUPE I 
--i 

NITRATE SHIPPING CONT. 

GROUP F 

RH-TAU TO WIPP 

RH-LLW TO DISPOSAL 

-n ::E: 
N ...... 
U1 lO U1 C: I -s -I ro ...... 

0::, I 
0 I 0 --i ...... 

w 

:;o 

CLASSIFIED WASTE 
r,; 
< 

GROUP G RH-LLMW TO DISPOSAL 
...... 

FEED FORTTF 

GROUP H RH-TAU RESEARCH FUEL 
HI/NP MELTER 

GROUP I 
LARGE PROCESS .__ ____ ~ GTC-111 
EQUIPMENT 

WRAP 2B 
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I 

00 

9'H 31 SY .. 181 ~ 
-- -----

DECISION ANALYSIS DIAGRAM 

GROUP A 
SMALL, HIGli DOSE 

GROUP B 
PU238 

GROUPC 
DIRT/ASH 

GROUP D 
l.MGE BOXES, RH & CH 

GROUPE 
NITRATE SlilPf>ING CONT. 

GROUP F 
CLASSIFIED WASTE 

GROUP G 
FAILED DRUMS 
FEED FOR TTF 

GROUP H 
HINVP MELTER 

GROUP I 
l.MGE PROCESS 
EQUIPMENT 

CH-TAU TO WIPP 

CH-LLMW TO DISPOSAL 

CH-LLW TO DISPOSAL 

RH-TAU TO WIPP 

RH-LLW TO DISPOSAL 

RH-LLMW TO DISPOSAL 

H L W (11ny glass, relr11ctory) 

.___ _ ___ ~ GTC-111 

WRAP 2B 

-n _._ 
c.a 
C 
"'1 
(I) 

OJ 
I 

(X) 

::a,;: 
:c 
n 
I 

(/) 
c:, 
I 
~ 
N 
lTI 
lTI 
I 
-I ..... 
I 

0 
0 ...... 
~ 

:;:o 
rri 
< 
...... 



9'1131 SY~ I 8 J 5 

DECISION ANALYSIS DIAGRAM 

GROUP A CH-TRU TO WIPP (equipmenllroml-C<illondbeyond) 

SMALL, t-UGI I DOSE 

GROUP B CH-LLMW TO DISPOSAL(Lelld,mercory,poaalblyorQOOicll) 
PU238 M11y require treatment In WRAP 2A or TIF be lore disposal 

GROUPC 
DIRT/ASH CH-LLW TO DISPOSAL(duonageand)umpera) ::ie: 

::c 
n 
I 

GROUP D 
Vl 
C, 
I 

LARGE BOXES, AH & CH 

OJ GROUPE I 
lO 

NITRATE SHIPPING CONT. 

GROUP F 

RH-TR LJ TO WI PP (equipment lo front of L-CeU) 

RH-LL w TO DIS p Os AL (contamlf\llted dunf\lll)e ).imper,) 

'"Tl ::ie: 
-'• N 

lO Ul 
01 C. I "'1 -i (D ,_. 

OJ I 
I 0 

lO 0 ..... 
~ 

;;q 

CLASSIFIED WASTE rn 
< 

GROUP G 
FAILED DRUMS 

RH-LLMW TO DISPOSAL 
(6hieldinl), 6il11er, 11bsorbera • cadmium, mercury) 

...... 

FEED FOR TIF 

GROUP H RH-TRU RESEARCH FUEL 
t-lWVP MEL TEA 

GROUP I 
LARGE PROCESS .___ ____ ___. GTC-111 
EQUIPMENT 

WRAP 2B 
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APPENDIX C 

PROCESSING FLOW DIAGRAMS 
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n 
I ,__. 

CaililiOn Caii;son Rellevial Ca5k 

~;~ - • t--Recelv---e+--1.-.... -.. """' .... '-'"~""':mo~- ·""'· -'-'~-=~--~A- e....,mo~ ve tom 

Tu1och Overpack CaiM3<»</Drum 
Aetrnvlal - • 

TTF-• 

Rell$& 

Aell$e • Deoon 

N 

CH·U.W 

9'H 31 St. I 8 ! 9 

Group A (Small, High Dose) 

y 

Remove 
Shiakling 

Treat 

Ship IO 
Disposal 

CIHlMW 

Load lo to 
Coofinement 

Intact Fuel 

Package 

Place into 

SIOfll()e Galik 

Tram,fer lo 

Storage, pending 
disposition of 

olher lrradialed 

Fuels 

Al-HAU 

Sheikling 

Coofinamant 

Treat lo 
Oilipoul 
Criteria 

4Package 

··· · · · · ··· · · · · · ·· · •· · · · ·· · · ········ ....... --r---j 

AJ-lilW 

• Material that alisayli Ali 

U.W may need to be sent 
back tor treatment to 
acceptance crita1ia 

Load 
Cannbilef 

Load 
Cask 

Ali-TAU 

:E: 
:c 
n 
I 

VI 
C) 
I 

"Tl :E: 
N 

l.C Ul 
Ul C I "'1 -f (I) ,__. 
I n C> I a ,__. ,__. 

:;;o 
rn 
< 
,__. 



n 
I 

N 

Group B (Pu238) and Group C (Dirt/Ash) 
Confinement 

···· ·· ······· ···················· ····· •···· ···· ········•········ ······ ···· · ···· ··········· ·· ···· ·· ······· ·····•··•·•··•••··· 

W112 Storage - 1L.-_R_e_c_e_iv_e__..~ • ~-L-o_a_d_-i_n_,1--• 
Remove Remove 

Overpack '-• orimary Drum- • Split ! '------~ I 

NOTE: The processing flow steps for Groups B and C are similar 
but the large amount of ash and dirt and high conenlralion 

Overpack 

of the PU 238 would cause different process equipment to be used. 

CH-LLW - I 
Ship to ~ 
Disposal 

CH-TAU - Transfer 
• to W112 

Size 
Reduction 

Drums/Packaging 

mmobilization 

Package 

Load-out 

I 
! 
! 

I 
! 
! 
l 
' 

I 
1 

I 
! 

~--~-~·························· •···•··•········· ·· ····· ··! 

Certify 

~ 
:x: 
n 
I 

Vl 
0 
I .,, ~ 

N 

lO Vl 
Vl C I -s ~ (1) ....... 

n I 
0 I 0 N ....... 

;:o 
rr, 
< 
....... 



n 
I 

w 

FWreival -

SIOfG()"-
Rec.IMO 

Reuse - ;I 

91H 31 SY .. I f:12 I 

Group D (Large RH & CH Boxes) 
Shielding 

Confioamart 

Remo .... 

Cool...-u 
woe I TRU~iza SylilOm - - Roductioo -

--~ - Pack"(J6 

t ....... B ................ ~ 

Cl~UW 

Tror>:illlf ID 

WIVJ>2A 

Clt-lLMW 

i 

,.,_,.y • 

Ali-UW 

Alt-UMW 

GTC-11 

Pat:kG()" 

Loud-olA 
-y--

: I 
GTCIY 

• Ulfl)'I 6't"'lam Asa4y ........,._ dewlopmenl ol equipmo,i lo dlow liCpWulion ol 

TRU and UW packaous lot 1epenw1 p,ocos~ing to, w....ia minimillllion 

w,uiou ii. M1pt,1lllioo will bo mw11 """' c..rlilic<Jllon 

Aboofpllon 

lmmoliilimlion 

NowAlilulion 

················ ···----~-~ 

Slsv<r-/ 

Cit RH 

c.wtily 

I 

IUl-lllU 

Cit-mu 

:::E: 
:c 
n 
I 

V) 

Cl 
I 

:::E: ""Tl N ..... 
(JI 

lO (JI 
C I 
~ ~ CD ,_. 

I n 0 I 0 w ..... 
;:o 
rr, 
< 
..... 



n 
I 

.f:-

Group E (Nitrate Shipping Containers) 

W112Storage --8 --

• Treatment mav Include Immobilization of liquids 
neutralization of corrosi11H 

• Load-in 

and particlua les and 

I--• 

· • • • · · ·· 

Remove Open - • f--• 
Overpack Package 

Overpack 

Size 
Reduction 

t 

Package 

l 
Load-out 

. .... .......... ..... .. .... ....... ....... ....... .... .. 

' Certify 

' Ship to 
Disposal 

' CH-LLW 

Confinement 

Size 

Reduction 

• 
Treat to 

~ 
:c 
n 

Disposal 
Criteria* 

I 
(/} 

0 
I .,, ~ 

N 
i 

u:::i Ul 

~ 
Ul 
I --s -l (D ,_. 

Package 

n I 
0 I 0 .f:- ....... ! 
;o 
rr, 
< Load-out 
....... 

' 
Certify 

' Transfer 
to W112 

' CH-TAU 



n 
I 

Ul 

W112 Storage 

9'H 31 SY .1823 

Group F (Classified Waste) 
... ................ ......................................... ........... ................. ...... ... Confinement ....... ......... ..... ..... ... ....... ........ ·······•··•··•····· ••·•·····: 

--~~~ad-inl~ I 
i 

• Remove '---• Remove Open 
Overpack Drum 

. 
Contents 

Ollerp11Ck l 
• 

Orum 01161iifi&d hem 

Size Declassify Sort Reduction 

' ' Package Package 

' Load-out Load-out 

!.. .... ·····-··--···• ·· ····· ... .. . .. . .. .. ··· ······ ····· ··· ··· ····· ··· ····· ········ ······ · · --- ·· ········ ···· ···· ··· ··· . ... .! 

' ' 
Certify Certify 

; l 
Ship to Transfer 
Disposal to W112 

l 
CH-LLW 

CH-TAU 

:e:: 
::c 
n 
I 

(/) 

0 
I ..., :e:: ~- N 

lO Ul 

C Ul 

-s I 
11) --i -n I 
I 0 

Ul 0 ..... 
;o 
rr, 
< 
..... 



n 
I 

0) 

W112 Storage - -• 

Empty 
Drums/Boxes • 
for Reuse 

Receive 
Drums 

Boxes 

.. 
' TTF - Thermal Treatment Facility 

9'H 31 SY. I 824 

Group G (TTF. Feed) 

Load-in 

Confinement 
,• ••••• •• •••••• ••••• • • • • • • ••• • •• ••u• •• • • • '"• • • • • •• • •• • • • • • • • •••"••••••••• •••••••• • • • •••••••••• •••• ••• • • ••••••• ••• • •• • •••••• •i 

Sort Package 
for TTF 

not for TTF 

Package 

Load-out 

Transfer 
.,_ Load-out ~ ... 

to TTF 

' 

LLMW 

•.. .... .. ........ ~~-~ ---· ··············•··• -·-·· ··· ·· ··· ······ · ··········•·· ············ ········ ········ 

Transfer 
toWAAP2A 

LLMW 

:e:: 
:c 
n 
I 

V) 

0 
I 

:e:: ,, 
N 

lO Ul 

C U1 
-s I 
(1) -i ...... 
n I 
I 0 

0) 0 ..... 
~ 

;;o ,,, 
< 
..... 



n 
I 

--.i 

9'H 31 SY~ J 825 

Group H (HWVP Metters) 

;··········-· ··· ········ ·························· ·· ··· ········ ········· ············ ·······-·-···· ··· ···•· ·· ···· ······· ··········· · ····················· ·· ·· ····· 

HWVPor 
Sto1Age VAull 

Receive 

liWVP • ----'C»O> ..... __ H--- 1 

Remove 
Meller 

from Box 

MSB
1 

Decon 

Move lnlo _J Dlssassemble L 
SIZAI Reduction - I Meller ! 

Remove Size 
Relr11cto,y t----•-iAeduction --• 

Aehcto,y u 

········ ·· ·· ·····•···--·--····--·----····-- ···· ··-- ·········· ··· ·--·•······ · ··· ···•····· ·····--····-- ···•·· Lolld 

MSB - Mahar Stor11ge Box 
2 

MPSC - Multi-Pu1pose Storll{le Complex 

Canniatar 

Lolld 
Cask 

liLW 

Ali 

Certify 

Lolld 
CAsk 

Certify 

AH-TAU 

CH-TAU 

Shielding 
·- -

.. .. ............ Confinemenl.. ..... .. . 

Sort uw 

:E: 
:i: 

PAck11ge n 
I 

V} 

0 
I 

"Tl :E: 
N 

' 
u:i U1 

I C U1 
i --s I 

..•.• t 
11) -i .-.. 
n I 
I 0 

--.i 0 ..... 
;o ,,, 
< 
..... 

AH-liMW A>·I-U.W 



C 
I 

0 

Group I (Large Process Equipment) 
- ~-hi@~~ 

......... . .. . ...... . . . ...... .. . . ..... . ........ . . . ..... . ... . .. . .... . . . .. . . . . .. . . ..... .. ....... . . . . ...... . ....... . . ,__ ... ~. ·~=...=;· ·• .. ·· ·········· · ···· ··· · ······ · · ··· ···· · · · · ·········· .......... . .. .. .. .. .. ....... . ... . ....... .. . ..... ... ...... . . . . . . ..... Cot,llnemMI .. . . . Sou,~n ~~:_ ::.:: 
i i 

Load Into 
Size 

Reduction 

Reuse • I[ ! Decon i----...J 
i. .. .... .••••••• •. •.••••••. ...• ... ..•..... .. .•....•.•. .....•••. ..•.. •.•.•. .. .... 

Oissa6Semble 
Equipment 

CH-TAU 

• u,ga Sva&em /'.&Uy rt.lMIUITIIII da""'loprne{1 ol aqupmanl 10 allow OMlplllDllon ol 

lAU ood U..W pt>ciu>Qeo lot "'f""bla p,oc~ lor wA$1e miRmiul,ion 

W1lh(llA ii, .epercaioo wiU be 11\111.le ~IOI cetlilicalion 

Remove Shielded Tl4J 
Sludges/ - - • UIIQ& System 
Ae&iduals AJ;say • 

Treal 

Ctt 

Certify 

~ 
T1anahu lo 
WRAP2A 

AH-TAU Cl-1-LLMW 

Size 
Reduction 

v.ll'f' 
P1ohblled 

Mlcloo 

Treat lo 
Dispo1AI 
Crllarlo •• 

•• Traaam.ot may lndU<M 
Abeotptlon 

lmmol>iliZAllon 
Nauluillzallon 

Rt-1-l..l .. W 
AH-U.MW 

Ship to 
Disposal 

Cl-1-LLW 

Splil 

i 
.... J 

Survey 

CII 

Certify 

CH-TRU 

Rtt 

Certify 

aose 
Cannister 

Load 
Cask 

AH-TRU 

~ 
:c 
n 
I 

Vl 
C) 
I 

"Tl ~ 

-'• N 
lO U'l 

c:: U'l 

"'1 I 
'1> -i .,_. 
n I 

0 I 0 co ....... 

;;o 
rr, 
< 
....... 
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Figure 0-1 

ALTERNATIVES DEVELOPMENT 

FEED WRAP 28 SYSTEM 

Group A ~1 System-1 

0-1 
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Figure 0-2 

ALTERNATIVES DEVELOPMENT 

FEED WRAP 28 SYSTEM . 

-
"' Group A ~1 System-1 

Group B ~1 System-2 
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