HNF-3540-FP
JS

Hanford Site Waste
Treatment/Storage/
Disposal Integration

Prepared for the U.S. Department of Energy

P

Richland, Washington

Hanford Management and Integration Contractor for the
U.S. Department of Energy under Contract DE-AC06-96RL. 13200

Ci Licenss By of this article, the publisher and/or recipi K dges the
U.S. Government's right to retain a nonexclusive, royaky -free license in and to any copyright covering
this paper.

Approved for Public Release; Further Dissemination Unlimited




INFORMATION CLEARANCE FORM

A. Information Category B. Document Number HNF-3540-FP
[ Abstract [[] Joumat Atticle | C. Title
1 summary [J Intemet Hanford Site Waste Treatment/Storage/Disposal Integration
[ Visual Aid [ Software
B4 Full Paper [J Report
L] Other D. Internet Address

E. Required Information

N 3 4. Does Information Contain the Following: (MANDATORY)
1. Is documelt phtentially Blassified? @ No (O Yes (MANDATORY) X
J B a. New or Novel (Patentable) Subject Matter? @ No OYes
) .

Maﬁégerﬁig?fiure Required If "Yes", Discl No.:
O b. Inf ion Recelved in C: Such as Proprietary and/or
IfYes No O Yes Classified No Yes  If*Yos", Aff iate Legends/Notices.
ADC Signature Required @® o os", Affix Appropriate L.egends/Notices
. C ights? No Yes If "Yes", Attach Permission.
2. Internal Review Required? @No OYes | o Copyights? . @ o ® ermussion
I Yes, Document Signatures Below d. Trademarks? @No (DYes  if*Yes", Identify in Document,
Counsel : 5. Is Information requiring submission to OSTI? @ No O Yes
Program IfYes UC-. and B&R~

3. References in the Information are Applied Technology @No Yes | 6- Release Level? (@ Public (O Limited
Export Controlled Information @No OYes 7. Charge Code_\DZ)_lﬁ_(p_ ﬂ,{) g9 70051

F. Complete for a Journal Article

-

. Title of Journal

G. Complete for a Presentation

1. Title for Conf or Meeti HIW, LLW, MW AND ER - Working Towards a Cleaner Environment
2. Group Sponsoring WM99

3. Date of Conference 2/28/99-3/4/99 4. City/state Tucson, Arizona

5. Wil Information be Published in Proceedings? (ONo (@ Yes 6. Will Material be Handed Out’I/Q’No @ Yes

H. Author/Requestor Responsible Manager

K. M. McDonald K/ﬁ MM 1/29/99 K. M. Quigley ;‘ ?

(Print and Sign) ot (Print and Sign) (&)

|. Reviewers Yes  Print Sigpature

General Counsel| M)ﬂ’h‘v' [Q/ l/h”MA’( ‘] Gl“”i’ \W\MM KGM @/ N

Office of External Affairs EZ/ Reba, DM ler

DOE-RL = /P\udxj £ Aueccin £ Q@ w
oner wMy{ @ RBKIODER- sguarel Ugp bllh & w
Other O :

J. If Information Includes Sensitive Information and is not to be released to the Public indicate category below.
O Applied Technology [ Protected CRADA

[ PersonalPrivate [ Export Controlied

I:] Proprietary D Procurement-Sensitive
D Business-Sensitive D Patentable

[ Predecisional [ other {Specify)
CJuen

K. If Additional Comments, Please Attach Separate Sheet

Public Y/N (If N, complete J)

A-6001-401 (02/98)



HNF-3540-FP

Hanford Site Waste Treatment/
Storage/Disposal Integration

K. M. McDonald

Waste Management Federal Services of Hanford, Inc.

Date Published
January 1999

To Be Presented at

WM99

"HLW, LIW, Mixed Wastes and Environmental Restoration -
Working Towards a Cleaner Environment”

Tucson, Arizona

February 28-March 4, 1999

Prepared for the U.S. Department of Energy

FLUOR DANIEL HANFORD, INC. g
P.0. Box 1000
Richland, Washington

Hanford Management and Integration Contractor for the
U.S. Department of Energy under Contract DE-AC06-96RL 13200

Copyright License By p of this article, the publisher and/or recipient acknowledges the
U.S. Government's right to retain a nonexclusive, royalty-free license in and to any copyright covering
this paper.

Approved for Public Release; Further Dissemination Unlimited



LEGAL DISCLAIMER
This report was prepared as an of work sp d
by an agency of the United States Government. Neither
the United States Government nor any agency thereof, nor
any of their employees, nor any of their contractors,
subcontractors or their empfoyees, makes any warranty,
express ot implied, or assumes any legat liability or
responsibility for the accuracy, completeness, or any third
party's use or the results of such use of any information,
product, or p disclosed, or repr
that its use would not infringe privately owned rights.
Reference herein to any specific commercial product,
process, or service by trade name, trademark,
manufacturer, or otherwise, .doas not necessarily constitute
or imply its end ion, or favoring by
the United States Government or any agency thereof or its
or sub The views and opinions of
authors expressed herein do not necessarily state or reflect
those of the United States Government or any agency
thereof,

This report has been reproduced from the best available
copy.

Printed in tha United States of America

DISCLM-2.CHP (1-91)



Hanford Site Waste Treatment/Storage/Disposal Integration

Kent M. McDonald
Waste Management Federal Services of Hanford, Inc.
Richland, Washington

ABSTRACT

In 1998 Waste Management Federal Services of Hanford, Inc. began the integration of all low-level waste,
mixed waste, and TRU waste-generating activities across the Hanford site. With seven contractors, dozens of
generating units, and hundreds of waste streams, integration was necessary to provide accurate waste forecasting and
planning for future treatment activities. This integration effort provides disposition maps that account for waste
from generation, through processing, treatment and final waste disposal. The integration effort covers generating
facilities from the present through the life-cycle, including transition and deactivation. The effort is patterned after
the very successful DOE Complex EM Integration effort.

Although still in the preliminary stages, the comprehensive onsite integration effort has already reaped
benefits. These include identifying significant waste streams that had not been forecast; identifying opportunities
for consolidating activities and services to accelerate schedule or save money; and identifying waste streams which
currently have no path forward in the planning baseline. Consolidation/integration of planned activities may also
provide opportunities for pollution prevention and/or avoidance of secondary waste generation.

A workshop was held to review the waste disposition maps, and to identify opportunities with potential cost
or schedule savings. Another workshop may be held to follow up on some of the long-term integration
opportunities. A change to the Hanford waste forecast data call would help to align the Solid Waste Forecast with
the new disposition maps.

INTRODUCTION

Waste Management Federal Services of Hanford, Inc. (WMH) is the waste management subcontractor for
the Hanford Site, responsible for hazardous waste (HW), low-level waste (LLW), mixed low-level waste (MLLW),
tr ic and ic mixed (TRU/M) waste-generating activities, as well as treatment, storage, and disposal
of these wastes. For the wastes of these types generated at Hanford, coordinating this effort involves integrating the
activities of seven contractors, dozens of waste generating units or activities, and literally hundreds of individual
waste streams.

For years WMH and the waste management project have coordinated with generators to obtain an annual
waste forecast [WMH, 1998]. This forecast is a planning document that allows us to determine the need for
additional storage buildings or disposal trenches, determine what types of treatment capabilities need to be
developed, etc., not just in the near term, but for the lifecycle of the Hanford project. The forecast, combined with
existing waste inventories, provides information relative to Hanford waste to the Accelerated Cleanup Paths to
Closure (ACPC) [DOE/RL, 1998], and the DOE-EM integration effort, and will be used in the development of the
Solid Waste Environmental Impact Statement [DOE/RL, 1997].

As part of the Hanford Waste Management Project Strategic Plan {[WMH, 1998] WMH has a stated goal to
“coordinate all solid and liquid waste functions, beginning at the point of generation, for each of the Project Hanford
Management contractors.” This requires a level of invol and integration that was more detailed than simply-
obtaining a waste forecast from each generator.

At the same time, WMH personnel had been representing Hanford in the EM Integration Initiative to
coordinate the disposition of wastes throughout the DOE complex. This effort proved valuable to all involved,
providing an understanding of wastes to be generated, and the treatment and disposal capacities needed at the




various sites. It also provided an understanding of the interfaces needed between sites to enable the complex to meet
its goal of accelerating cleanup. The effort was so successful that it received a national award for engineering
excellence.

The product of the EMI effort was a series of “disposition maps™ for each DOE site, for each major waste
type. These maps showed present and planned waste volumes, and provided details of the processing path that
would be necessary for each waste stream, and finally the ultimate disposition of the waste, usually disposal. WMH
decided that a similar product, internal to Hanford, could provide the greater level of detail necessary to achieve
integration of waste generating activities across the Hanford site. Such an internal integration effort would
hopefully lead to increased efficiency in managing the Hanford waste, with accompanying cost saving opportunities.

DISCUSSION

Initial Steps

The first step in developing internal disposition maps was to obtain the support from senior management of
each of the three major contractors at the Hanford site, thus ensuring the participation of the waste experts who
would be able to develop the maps. Senior management from WMH joined with executives from Fluor Daniel
Hanford (FDH), the Project Hanford Management Contractor; Bechtel Hanford, Inc. (BHI), the environmental
restoration contractor; and Battelle, which operates the Pacific Northwest National Laboratory at Hanford. These
managers comprised the Integration Steering Committee in support of the integration effort.

Once contractor management support was established, knowledgeable personnel from the WMH Strategic
Planning organization met with each of the waste generators to define their generating processes. This included
analyzing the different waste streams from each generating process, and understanding the processing steps the
generator needs to use the get the waste to the treatment, storage, or disposal facility. The analysis also aligned each
waste stream with the appropriate waste stream on the National disposition map.

The development of internal disposition maps was a laborious and time-consuming process. The result,
however, has been found to have many uses. First, it provides a detailed view of the generating processes used at
the Hanford site, by facility or contractor: This will be used as a validation of the waste forecast for each generator.
In fact, the map development identified at least six waste streams which were not included in the prior Solid Waste
Forecast. Second, it provides a view of similar wastes, or similar generating processes, across facilities and
contractors, enabling an integrated approach to waste management. This allowed WMH to identify some areas
where waste processing capabilities can be consolidated. Such consolidation has the potential to reduce costs, to
accelerate cleanup schedules, and to reduce the generation of secondary wastes.

The internal disposition maps discussed above show the disposition of waste, beginning with the process
which generates the waste, through the individual waste streams, and including all processing steps the generator
must take to get the waste to an approved T/S/D. As shown in Figure 1, an example of part of a map from one
facility, the first column represents the generating process, of which each facility may have many. The second
column represents the waste stream or streams that result from the generating process. The center column shows -
processing steps the generator must take to prepare the waste for shipment to the T/S/D. And the last column shows
the T/8/D and the specific waste stream. The waste stream numbers in this column correspond to waste streams on
the national disposition maps prepared as part of the EM Integration effort.

A major use of the information from the internal disposition maps is for planning waste treatment, storage,
and disposal requirements for the Site. The maps also show which wastes do not have defined treatment paths
because of technical or policy considerations, and thus they can point out the requirements for new treatment
technologies. In addition, the maps can be a tool for improving waste management operations, by showing how
similar wastes are handled at different facilities.

A second set of internal disposition maps was developed showing treatment steps that must occur for each
waste stream at the treatment or storage facility, before the waste can be sent to final disposal. An example of part
of the internal disposition map for mixed waste treatment is given in Figure 2. The first column shows the waste




Figure 1. Example of Hanford Intemal Disposition Map

Waste Stream [ Processini h

Rags, papers, glass,

Laborator: towels, empt Handoff to Cat 1
Hory » EmMpLy Compact glass Package » @ LLW, RL-LLWI-
operations containers, Cat1
y ) A1, LLBG
construction debris
Handoffto Cat 3
» LW, RLLLWS.
Cat3 A1, LLBG
Hood/glove box Inorganic liquids Neutralization as ~ Handoff to RL-HLW
analyses {samples, rinses) required ' 20, tank waste
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reagents P 02, CWC
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work area paper shield to CH . g Solids, RL-MLLW-
07, CWC
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Ch plas g and Package »- 4@ soiids, RL-MLLW-.
Pap 02, cWe
Special Analytical Rags, papers, glass, - Handoff to Cat 1
Services lab towels, empty Compact glass Package » LLW, RL-LLWI1-
operattons containers A1, LLBG




Figure 2. Example of Mixed Waste Treatment Disposition Map
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stream number, corresponding to the waste stream number on the national disposition map. The next few columns
represent processing steps, including dividing the waste stream into sub-streams, any verification or characterization
activities, and the appropriate treatment so the waste meets Land Disposal Restrictions. The final column shows the
final disposal of the waste. In this case, all of the waste will be disposed of in the mixed waste disposal facility that

is part of the Hanford low-level burial grounds.

Workshop

In August 1998, a workshop was held to bring the disposition map developers and others involved in the
waste generation process together for the first time. Prior to this time, strategic planning personnel had met with
individual generators one at a time, but this approach did not provide the synergy that can be achieved when many
get together to pursue a common goal. During the workshop facility experts were available to update their
disposition maps. Of the 28 facilities, maps for 14 were updated, with updates often resulting from discussing waste
generating activities with personnel from other facilities. A set of rules for map development and updating was
developed. These rules include standard formats, standard categories and common nomenclature, and relating each
waste stream to the corresponding waste stream in the Solid Waste Forecast [WMH, November 1998].

Also during the workshop, facility experts created a capabilities matrix. Table 1 shows a portion of the
matrix, representing the treatment/storage/disposal facilities. The matrix developed during the workshop included
all 28 waste generating facilities. The matrix identifies the specific capabilities of each facility. The intent of the
matrix is to assist in identifying redundancies and to identify planned facility needs that can be matched to existing
capabilities. Workshop participants identified 14 new ideas or opportunities for integrating waste management
activities across the site. Most of these involve combining one effort with another, or utilizing a given facility for a
use that may not have been apparent. Each opportunity requires some effort to determine it’s feasibility, and may

require major effort for implementation should Hanford decide to impl but if impl d, could save time
and money needed for cleanup.
Table 1. Facilities Capabilities Matrix :
. TPLANT AND | LOW-LEVEL | CENTRAL WASTE M-91
ADJACENT BURIAL WASTE RECEIVING FACILITY
FACILITIES GROUNDS COMPLEX AND
PROCESSING
FACILITY
HANDLING CH CH/RH CH CH CH/RH
PACKAGING Drums, boxes Drums, boxes, | Drums, boxes Drums, boxes Drums, boxes,
bulk items, . large boxes
bulk media
WASTE TYPES | LLW, LLMW, LLW,LLMW, | LLW,LLMW, |LLW,LLMW, LLW, LLMW,
TRU TRU TRU TRU TRU
TREATMENT Sorting, Size None Limited Sorting, Sorting, Size
CAPABILITIES | Reduction, Repackaging Compaction, Reduction,
Stabilization, Stabilization, Stabilization,
Neutralization, Neutralization Neutralization
Decontamination
CHARACTERI- | Chemical External Dose | External Dose | Chemical Chemical
ZATION Sampling, Rate Surveys | Rate Surveys Sampling, Sampling,
Radiation ’ Radiation Surveys | Radiation
Surveys, Head Surveys
Gas Sampling
SHIPPING Truck, Rail Truck, Rail Truck Truck Truck
METHODS
DISPOSAL None LLW,LLMW | None None None
STORAGE LLMW None LLW,LLMW, | Inprocess waste | Inprocess
TRU only waste only




Five potential integration opportunities had been identified prior to the workshop. Of these, workshop
participants identified two for further development. The two opportunities which were developed at the workshop
were 1) integration of waste handling, size reduction, and treatment capabilities for gloveboxes and other large
equipment; and 2) development of an understanding of waste streams for the Tri-Party Agr (TPA) Mil
M-91 facility. TPA refers to the Hanford Federal Facility Agreement and Consent Order, between the Washington
State Department of Ecology, the United States Environmental Protection Agency, and the United States
Department of Energy, commonly called the Tri-Party Agreement. A portion of the Milestone M-91 requires the
development of a facility to manage remote handled (RH) and oversized packages of mixed low-level waste
(MLLW) and RH and oversized packages of transuranic waste (TRU). The development of these two opportunities
included developing different alternatives that could accomplish the stated goal, scoring the alternatives, weighing
the criteria, and developing action plans to accomplish the selected action.

Some observations and issues, both positive and negative, resulted from the workshop. These observations
will be useful in organizing future workshops or working groups to address specific integration opportunities. The
workshop was handicapped by not having all of the facility experts present. Some participants were not able to be
present the full time due to other commitments. Issues such as these exist anytime a crosscutting event is held, as
each participant has their own priorities. The communication was positive among the contracting companies. Few,
if any, conflicts between companies/organizations were noted, although there may have been competing workscope
in some instances. This type of session was seen as a positive event for the Hanford site.

Future Efforts

Although the effort to develop disposition maps for onsite waste has been very successful, some
improvements can be made. First, as noted above, the original disposition maps were not consistent as far as
nomenclature and topics. For example, one of the processing steps may have been “compact and package,” as a
single step, where another generator may say have said “compact” and “package” as separate steps, Although the
intent is the same, they are not consistent. Lists are being developed of standard format and standardized processing
steps, and maps will be revised to provide this consistency.

The maps were originally developed by hand and drawn on a spreadsheet program. Each box in the map
represents a text box rather than a data field. Efforts are currently underway to convert the maps to data ficlds to
allow efficient computer searches. When this is coruplete, it will be a simple matter to determine, say, all generators
involved in remote handled waste, or all generators that will ship bulk waste, or all wastes going to a certain
treatment facility, etc. Currently searches such as these must be done by hand.

Finally, since the Solid Waste Forecast has been found to be such a useful tool, efforts are currently
underway to incorporate relevant information from the forecast into the disposition maps. Each waste stream on
each map is being annotated with the dates that stream is expected to be generated and the volumes of waste that are
expected. This will serve as a validation of the forecast data that was previously supplied, and will allow the
forecast to validate the information on the maps.

RESULTS AND CONCLUSIONS

The result of this effort is the development of two series of onsite waste disposition maps. The first series
shows the waste generation and processing that occurs at the generator’s facility. The second series shows the
treatment or processing that must occur at the WMH treatment, storage, or disposal facility before the waste can be
disposed. These, combined with the national disposition map for the Hanford site, provide a path for all waste to be
generated and/or disposed at Hanford.

The onsite generator disposition maps provide a crosscutting look at waste generating activities across the
Hanford site. From this, some opportunities for integrating common activities were identified. For example, it was
noted that at least three different facilities would be generating gloveboxes that would require treatment, including



size reduction, prior to disposal. Now, instead of three separate efforts to deal with these gloveboxes, attempts are
being made to develop a single, concerted effort, thus improving the efficiency of all involved. As another example,
it was noted that a number of facilities or organizations are developing assay capabilities. The workshop pointed out
that there may be some value in consolidating some or all of these assay activities.

By utilizing a proven process (the national disposition maps) in a new and innovative way, onsite
disposition maps were developed showing the generation of waste on the Hanford site. This activity has yielded a
number of integration opportunities which, when implemented, can save the government and the taxpayers money,
and will support the Department of Energy goal to accelerate cleanup of the Hanford site. .
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To: Willingham, Christine; Hoge, Thelma J (TJ); Knapp, Lois P
Ce: Sullivan, Bruce M
Subject: FW: SD-WM-OMM-005 -- Chris Willingham will take care of this

TJ, Chris, Lois,

Sorry, | didn't get this loose end tied up, so it's another thing Chris Willingham will get taken care
of. Also, those RTG documents sifting out for months -- she can check with DENNIS CLAUSSEN
and get those figured out, too.

Lois Knapp called and asked for help, too, on something at Central Files. Chris, while you're
there for TJ and Lana, please check with Lois about her issue.

If 1 can help, piease let me know. My 200 West phone isn't connected yet, so just email me if you
think | can help.

Thanks for everything. It' s been great working with y'all. If you wander out to the wilderness of
200 West, come see me!

Vicky

-——Original Message—

From: Hoge, Thelma J (TJ)
Sent: Wednesday, February 17, 1999 10:33 AM
To: Birkland, Vicky L
Cc: Hoge, Thelma J (TJ)
Subject: FW: SD-WM-OMM-005
Vicky,
Just a reminder.
TJ
~—-Qriginal Message——
From: Hoge, Thelma J (TJ)
Sent: Friday, February 05, 1999 1:57 PM
To: Birkland, Vicky L
Ce: Hoge, Thelma J (TJ)
Subject: SD-WM-OMM-005
Vicky,

SD-WM-OMM-005 the rev 0 is internal and the rev 0A is external. Would you like to review
the rev 0 to see if it is stilll internal?

G Hhoge

6-9654




