Data Received for Clearance Process

(MM/YY/DD) 12/06/04 INFORMATION CLEARANCE FORM
A. Information Category B. Document Number HNF-23785 — 12 O a ) O
[ Abstract O Joumal Artice | <. Title
[ summary O intemet Accelerating Hanford Transuranic Waste Certification and
[] Visual Ald [J Software Shipment from Two-Per-Year to Twelve-Per-Month
B Fult Paper £ repont
{1 other

D. Intemet Address

lly Classiied? ® o Yes (MANDATORY) 3. Does Information Contain the Following: (MANDATORY)
Ually Classified ? a. New of Novel (Patentable) SubjectMatier? @ o O'ves
é If "Yes®, Disclosure No.:
" Manager's Signature Requll‘ed b. Information Received in Confidance, Such as Proprietary andlor
Inventions?
If Yes 0 No O Yes Classified @ No O Yes Mf"Yes®, Affix Appropriate Legends/Notices.

ADC Signature Required
9 eq c. Copyrights? @ Ne O Yes If "Yes", Attach Permisslon.

2. References in the Information ara Applied Technology @No OYes d. Trademarks? O No @ Yes i "Yes", Identify in Documnent.
Export Controlled Information ®no O es | 4. 1s Information requiring submission o OSTI? ® No O Yes

5. Releass Level? (® Public () Limited
F. Completa for a Jounal Article

1. Title of Journal

G. Complete for a Presentation

1. Tila for Conference or Meeting WM' 05 Conference

2. Group Spensoring _WM_Symposia, Inc.

3. Date of Conference 2/27-3/4/05 4, CityiState Tucson, A%
5. Will Information ba Published in Proceedings? O No O Yes 8. Will Material be Handed Out? , @ No O Yes
H. Author/Requestor Responsible Manager W [ {/
' L : o
Mmu_ﬁ.é_w RP_Dunn - W
{Print and Sign) {Print and Sign) —~ .
I Reviewers Yes  Print Signature Public Y/N (If N, compiets J)

Pea empir r/os,
rs'/@a) /N

General Counsel (] KM Norris
Office of Extemal Affais X~ 3=Sermeit D.J. Dfnn

DOE-RL K G V. H'g Sius Jz
O

Other
Other E]

J. if information Includes Sensitve Information and Is not to be released to the Public indicate category below.
1 Apptied Technology £ Protected CRADA
O personavPrivate a Export Controlled . <

a Proprietary 00 procurement-Sensitive
a Business-Sensnuve O Patantabla
ad Prededslonal 0O other (Specity)
Ducw

K. I Additlonal Comments, Please Attach Separate Sheet

A-6001-401 (12/00)



McDonald, Kent M HNE-RZ ZX5~Fr2

From: Notris, Kenneth M (Ken) JFe Vi O
Sent: . Wednesday, December 08, 2004 8:28 AM

To: McDonald, Kent M

Subject: RE: Papers for WM'05. Need your review for clearance

Attachments: Paper Heat-sealed bags and h2 measurement Rev 0b.Redline.doc

Sorry for the delay, Kent. Just a few grammatical changes to the Heat Sealed Bag abstract {redline version attached).
You can sign the clearance sheet for me based on this e-mail.

Thanks for your patience.
Ken Norris
i
Paper Heal-sealed
bags and 12 ...

From: McDonald, Kent M
. Sent: Monday, December 06, 2004 2:06 PM
To: Norris, Kenneth M {(Ken)
Cc: McDonald, Kent M
Subject: Papers for WM'05, Need your review for dearance

Importance: High

Ken,

Please review the two attached paper for clearance purposes. I will bring a clearance form for your signature, but
I would appreciate an email when you have reviewed so I can submit to the conference reviewer.

Kent McDonald
373-4981 .

<«¢ File: Paper Heat-sealed bags and h2 measurement Rev Ob.doc » <« File: Paper Ramp-up Rev Ob.doc »

}09, 2./2



- HNF-23785-FP
Revision 0

- Accelerating Hanford
Transuranic Waste Certification
and Shipments from Two-Per-
Year to Twelve-Per-Month

Prepared for the U.S. Department of Energy
Assistant Secretary for Environmental Management

Project Hanford Management Contractor for the
U.S, Depariment of Energy under Contract DE-ACO8-96RL13200 .

Fluor Hanford
RO. Box 1000

Richland, Washington

- Approved for Public Release;
Further Dissemination Unlimited



HNF-23785-FP
Revision 0

Accelerating Hanford |
Transuranic Waste Certification
and Shipments from Two-Per-
Year to Twelve-Per-Month

K M. McDonald

Fluor Hanford

Date Published
January 2005

To Ba Pressnted at
WM ‘05 Conference

WM Symposis, Ino.
Tucson, AZ

February 27-March 4, 2005
Prepared for the U.S. Department of Energy
Assistant Secretary for Environmental Management

Project Hanford Management Contractor for the
1.5, Cepartment of Energy under Contract DE-AC08-836RL13200

Fluor Hanford
PQ. Box 1000

Richland, Washington

Copyright License

By acceptance of this article, the publisher and/or recipient acknowledges the U.S. Governmant’s right to retain a
nonexclusive, royalty-free license in and to any copyright cevering this paper.

A s

Helease Approval Date

Approved for Public Release;
Further Dissemunation Unlimited



HNF-23785-FP
- Revision 0

LEGAL DISCLAIMER

This report was prepared as an account of work sponsored by
an agency of the United Stales Government. Neithar the United
States Government nor any agency thereof, nor any of their
employees, nor any of thelr contractors, subcontractors ot their
employees, makes any warmranty, express or impiied, or
assumes any legal Hability or responsibiity for the accuracy,
completeness, of any third party's use of the resutts of such use
of any informatian, apparatus, product, or process disclosed, or
represents that its use would not infringe privately owned rights.
Reference herein to any specific commerclal product, process,
or service by lrade name, trademark, manufacturer, or
otherwise, does not neceasarlly constitule or imply its
endorsement, recommendation, or favoring by the United
States Government or any agency thereof or ts contractors or
subcontractors, The views and opinions of authors expressed
herein do not necessarlly state or reflect those of the United
States Government or any agency thereof,

This document Is available to the U.S, Department of Energy
and its contractors, in paper from the Office of Scientific and
Technical Information (OSTI). 1t is available for sale to the
pubdic from the national Technical Information Service (NTIS),

This report has been reprocuced from the best available copy,
Avallable In paper copy. ' .

Printad In the United States of America



WM’0S5 Confercnce, February 27-March 4, 2005, Tucson, AZ _ WM-5122
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to Twelve-Per-Month
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P.O. Box 1000, Richland, WA 99352

R.P. Dunn, K.M. Leonard
Duratck Federal Services of Hanford
- P.O. Box 1000, Richland, WA 99352

T.M. Clark
Duratek Technical Services
345 Hills Strect, Richland, WA 99352

ABSTRACT

The Department of Energy’s site at Hanford has significantly accelerated the characterization of
transuranic (TRU) waste and its subsequent shipment to the Waste Isolation Pilot Plant (WIPP)
— from a total of two shipments in fiscal year 2002 to twelve shipments per month. The
challenges encountered and experience gained in achieving this acceleration provide valuable
lcssons that can be uscd by others in the waste industry. Lessons learned as well as estimates of
‘cost savings and schedule benefits are described.

At the start of the acceleration effort, three separate facilitics managed by multiple organizations
charactcrized and handled the drums. To consolidate the majority of these activities under one
organization and in one facility requircd RCRA permit and safety basis modifications, and a
myriad of construction activities— but all with very visible benefit. Transferring drums between
the scparate facilities involved multiple organizations, and required mecting a complex sct of
transportation and safcty basis requirements, Consolidating characterization activities into a
single facility greatly simplified this process, realizing very significant operational efficiencies.

Drums stockpiled in buildings for future processing previously were stored with recognition of
physical, chemical, and radiological hazards, but without considcration for future processing.
Drums are now stored using a modular approach so that feed for characterization processing
takes drums from the accessible module face rather than randomly throughout the storage
building. This approach makes drum handling more efficient, minimizes the potential for worker

injuries, and supports the principles of “as low as reasonably achievable” (ALARA) exposure
from the waste.

Sampling the headspace gas of the TRU waste packages was a major bottleneck in the
characterization process, and hence an obstacle to acceleration. Sampling rates were improved
by a combination of insulating and heating a waste storage building to provide sufficient space
for the required temperature residence time; installing filter and sample ports in the drums using
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a pneumatic dart method; improving gas analysis time using cryofocusing technology; and using
both onsite and offsite labs for redundancy of analysis capability.

The need for real-time radiography was reduced by implementing a visual examination technique
as the waste was being packaged. Key to implementing the visual examination technique was
the use of a “portable procedure™ that can be used anywhere on the Hanford Site. This approach

has been used successfully for packaging newly generated waste from various decontamination
and decommissioning projects.

Using a glovebox for repackaging drums has also been a rate-limiting step in accelerating the
characterization of TRU waste at Hanford. The impacts of this requirement, however, have been
minimized in two ways: first, by venting certain heat-sealed bags, and sccond, by implementing
hydrogen and methane testing of headspace gas for high gram drums with multiple layers of
confinement. The details of these specific efforts are included in a scparate paper.

Payload assembly and loading cfficiencies of the TRUPACT-II, and certification and shipment
efficicncics were instrumental to Hanford’s successfully accelerating shipments. Loading time

of TRUPACT II's for a shipment (three TRUPACTS per shipment) went from four days to two
days. : '

Future acceleration plans include certification of a box radioassay unit to aésay TRU standard
waste boxes (SWB) for shipment to WIPP and adding additional payload building/loadout
stations to increase the shipping capabilities.

INTRODUCTION

When Hanford began certifying TRU waste for disposal at WIPP, the processing rates for the
various unit processes were very low, allowing only a few shipments a year. This low shipping
rate was partly due to funding limitations, but also significantly due to physical limitations in
processing capacity and geographically and organizationally scparated unit processes.
Characterization and drum-handling activities occurred at three separate facilitics managed by
multiple organizations. By consolidating characterization activities under one organization and in
a single facility, Hanford has becn able to significantly increase the amount of waste shipped to

WIPP for disposal. Figure 1 illustratcs this increase by showing the waste volume shipped for
cach fiscal year from 2000 through 2004,
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Hanford TRU Waste to WIPP

Cubic Meters
TRU Waste

FYOO  FYO1  FY0Z FY03 FY04

Figure 1. The amount of TRU shipped waste to WIPP
dramatically increased between FY00 and FY04.

CONSOLIDATION OF CHARACTERIZATION ACTIVITIES

At the beginming of the acceleration effort in 2003, drums were stored in the Central Waste
Complex (CWC); headspace gas sampling was performed at the T Plant; and non-destructive

- assay (NDA), non-destructive examination: (NDE), and glovebox reprocessing were done at the
Waste Recetving and Processing (WRAP) facility as illustrated in Figure 2. Each of these
facilities is a-separate RCRA treatment, storage, and/or disposal (TSD) unit, with distinctions in
waste-acceptance criteria and safety-basis requirements. Each is managed by a different
organization within the same Hanford sub-project.

[Giovoo: SN

Figure 2. Tn 2003, three separate facilities were involved in
processing TRU waste,
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After a drum was retrieved, it would typically go to the Cenitral Waste Complex for storage, o
the WRAP facility for processing, and then back to storage. It would then go from storage to the
T Plant for head gas sampling, and then back to storage. When the package was ready to be
shipped to WIPP, it would again be moved from storage to WRAP to be loaded into a
TRUPACT-IL. This process not only resulted in multiple handling of the waste, but also reviews
of acceptance paperwork for each transfer. The first step in improving efficiency was to
consolidate drum handling info one location managed by one organization as illustrated in Figure
3. WRAP was chosen as the location, and WRAP management as the organization. Two storage
buildings in the CWC were annexed into the WRAFP permit, requiring a RCRA permit
modification. This allowed shipment of retrieved waste directly to WRAP, avoiding an exfra
Department of Transportation manifesting step.

A common safety basis was implemented across the waste-management complex, including
WRAP, the Central Waste Complex, and T Plant, providing consistent requirements among.the
facilities. One of the new WRAP storage buildings was equipped to provide a location that
meets the requirements for headspace gas samipling.. This reduced the need for drums to travel to
T Plant except as a backup resource.

g Clovebox §

Figure 3. The new approach consolidated activities fo improve efficiency.

STORAGE/SORTING OF DRUMS

With TRU drums destined for WIPP consolidated under the WRAP organization, further
efficiencies could be obtained by planning storage based on fitture processing of the drums.
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Drums are now stored using a modular approach so that drums from approved waste streams are
stored together, and feed for characterization processing takes drums from the accessible module
face rather than randomly throughout the storage building. As drums are received from
generators or from the Hanford waste-retrieval effort, they are placed in the appropriate module
based on processing plans for the respective waste stream. Periodically, large lots of drums are
transferred from the Central Waste Complex modules into the WRAP complex for processing

.and shipment. These drums move together as a block as they progress through the
characterization steps, ¢.g., from NDE to NDA to headspace gas sampling. This approach makes
drum handling more cfficient, minimizes the potential for worker injuries, and supports the
principles of “as low as reasonably achicvable” (ALARA) exposure from the waste,

HEADSPACE GAS SAMPLING EFFICIENCIES

Before headspace gas samples are taken, drums must be maintained at a temperature of at least
65°F for a minimum of 72 hours. Before accelerating the TRU waste process, the T Plant was
used for this sampling because it had available heated space for the temperature equilibration.
While T Plant was very well suited to the activity and performed admirably, the limited storage
arca and the effort of moving drums from the Central Waste Complex to T Plant and then back to
storage proved to be a bottlencck in the characterization process. A project was begun in 2003 to
provide a thermal equilibration area within the consolidated WRAP space. One of the storage
buildings, 2404-WC, a 12- ft by 180-ft uninsulated steel building on a RCRA floor was insulated
and provided with heating and air conditioning. As part of the upgrade, additional area lighting
was provided to convert the space from a storage arca to an operational area.

These modifications have been highly successful. The building provides a significant area for
drum storage. Headspace gas sampling can be conducted on the drums, in many cascs without
even moving them from their storage module. As a result of the larger area available and the
efficiencics of reducing interfacility drum transfers, the headspace gas sampling capacity has
increased from 40 drums per week to 80 drums per week, with plans to nearly double the
capacity again in 2005. In addition, the development of a portable headspace gas-sampling
procedure has allowed sampling of waste drums in some waste generating facilities; again
increasing the overall processing efficiency.

VISUAL EXAMINATION-TECHNIQUE

WIPP requircs that 100% of the waste be examined visually or by real-time radiography (RTR)
to confirm that its characteristics are consistent with established acceptable knowledge before it
can be qualified for shipment. For waste that is alrcady packaged, this cxamination is typically
done using RTR. However, for newly generated waste, WIPP allows the option of using the two
person visual examination technique, during which cach waste item is carefully documented
before it is placed in the waste container. The need for RTR was reduced by implementing the
visual examination technique at the Hanford site for newly generated waste. Key to using visual
cxamination was adopting a “portable proccdure” that can be used anywhere on the Hanford
Site. Thus, instead of each waste-gencrating facility using a scparate procedure for performing



WM’05 Conference, February 27-March 4, 2005, Tucson, AZ WM-5122

the visual examination technique, a common procedure can be uscd. This approach has been

used successfully for packaging newly generated waste from various decontamination and
decommissioning projects.

SHIPMENT PREPARATIONS

The time required for certifying shipments was reduced significantly at Hanford in August 2003,
Before WIPP implemented e-TRAMPAC (the clectronic shipment preparation database), the
certification paperwork was entered manually by filling out several time-consuming “shipment
forms.” Hanford implemented the use of e-TRAMPAC as the primary means of configuring,
verifying acceptance criteria, and approving payloads and shipments for the TRU program in
August 2003. This process replaced the requirement to manually generate Payload Container
Transportation Certification Documents, manually enter data into an Excel spreadsheet, perform
RadCalc functions, and review data for keystroke errors, as these functions are now completed
by e-TRAMPAC., This change resulted in a significant reduction of the time necessary to
complete review and data cntry for the transportation certification officials (TCOs) from an
average of approximately 45 hours per shipment to just over 15 hours. This process improvement
allowed Hanford to handle additional shipments as evidenced by the accelerated schedule
(Figure 1) and rcalize a cost savings of nearly $2,000 per shipment. This translates into a savings .
of just under $41,000 in a four-month period from August 2003 to November 2003. Expanded
for calendar year 2004, an additional cost avoidance of $234,000 is anticipated in FY04. .

A careful evaluation of the processes for WIPP shipments was conducted to identify areas for
improvement. The loading efficicncics of the TRUPACT II were key to achiceving four
shipments per week and twelve per month, TRUPACT lid stands were redesigned to better
utilize available floor space, which made it possible to stage six lids stands rather than four, —
providing a stand for each lid (inner and outer) on a three-TRUPACT shipment. A shipment is

now loaded in an assembly-line fashion where the vacuum checks can be done on one
TRUPACT while anothcr is being loaded.

Additional resources have been added to accelerate the process even more. Multiple vacuum
pumps have been provided so that 1id removal and leak tests can be performed simultancously.

. Personnel who perform NDE at WRAP have been cross-trained to perform TRUPACT leak
testing, providing dedicated resources and additional ability to perform this critical step.
Radiological controls have also been streamlined. Process history allows the transfer of
TRUPACT lids bascd on a large-area wipe counted with a field instrument, This eliminated a
delay while waiting for results from a technical smear and laboratory counting, Pre-shipment
surveys of trailers are conducted so that when the tractor arrives, only surveys of dose rates to the
driver are rcquired, minimizing the delay time for fully loaded trailers. Through these various
procedural, equipment, and configuration changes, the time required to process a WIPP shipment
has been decreased by approximately 16 hours, resulting in an improvement of 44 percent.
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CONCLUSIONS AND FUTURE PLANS

The Hanford site has been able to aceelerate waste shipments to WIPP from a handful of
shipments per year to 12 shipments a month. This acceleration has been achieved through
innovations from consolidating operations, standardizing safcty basis requirements, providing
additional facilities, and applying additional techniques. The volume of TRU waste yet to be
processed is large, and the current pace of processing and shipping TRU waste is not yet
sufficient. Future plans to accelcrate the schedule include certification of a box assay unit to
assay TRU standard waste boxcs. Much of the waste to be gencrated in the next few years
consists of large items from the decommissioning of gloveboxes. This waste will be packaged
in standard waste boxes. The waste proccssing input will be further enhanced by adding
additional payload building/loadout stations.



